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Wigan. 239. 840, 924, 104) 

Wimbledon, $29, 688, 710. 755, 797, 810 

Winsley Sanatorium, 39, Su) 

Woking Electric Supply €o., 1041 

Wolverhampton, 107, 229, 647 

Wood Green, 107 

Woolwich (London), 964 

Worthing. 606 

Wrexham, 735 904 

Yarmouth, 319. 506 

York, 144 


Companies, Joint-Stock (New Electrical, &c.), Registered. 


A.E.G. of South Africa, 509 

Alert Electrical, 110 

Allgemeine Electricitüts Gesellschaft Thom- 
son-Houston, 588 


188 555 969 

Applegarth and Ostlere, 761 

Armorduct Mfg., 588 

Ashford and District Electric Supply, 854 

`“ Belsize " Motor Car and Engineering, 232 

Blake-Morscher Electrical Ore Separator, 34 

Brazilian Mineral, 855 

Brecknell, Munro and Rogers, 588 

Britannia Electric Carriage, 1005 

Britannia Engineering, 393 

British Accumulator, 23? 

British Cable, 354 

British Johns-Manville, 893 

вош L. M. Ericsson Mfg., 148 (are also p. 

4) 

British Textile Design and Electri? Card 
Cutting, 1605 

Cainbridge Electric Tramways, 551 

Canadian Electric Traction, 551 

Canadian Westinghouse, 148 

Carbone Arc Lamp, 886 

Cash, 509 

Casualty Insurance, 761 

Cerrito (F. H.), 148 


Chichester and District Electric Supply, 3t 

Clarkson Brothers, 717 

Cleminson Electric Lamp Attachment, 803 

Copper, 434 

Cunnell, 717 

Derby Electrical, 272 

Dulverton Electric Lighting, 761 

Durham and District Blectric Traction, 815 

Electrograph, 509 

Kast Cheshire Light Railway, 551 

Eastern Importers, 110 

Baws Furnishiog and Engineerin ;, 
9 

Electric and Geueral Assurance, 434 

Electric Heating, 928 

Electrical Turnery, 182 

Electroid, 717 

Electro-Peat Coal Syndicate, 143 

Electrophone, 315 

Electro-Sulphur and Light, 893 

Empress Mfg., 434 

Etheridge Railway, 434 

Evershed and Vignoles, 672 

General Rubber, 435 

Gent, 34 

Glover's Watertube Boiler, 485 

Heberlein, 969 

Hemsworth Electricity Supply, 35 

Hodgson, Hartley, 110 


Houghton (W. D.), 191 

Houghtons, 029 

Hove and Worthing Electric Tramways, 845 
Imperial Engineering, 148 

Incandescent Lighting and Electric Fittings, 


(3 

Kingswood Elec'ric Supply, 272 

Krover Light Cure and Electro-Th erapeutic 
Institutes, 351 

Lacoste and Battinan, 470 

Lawrences, 110 

Light Cure and Electro-Therapentic Insti- 
tute, 110 

Lowne Clock and Appliances, 1047 

Maras Electric Tramways, 925 

Mechan, 509 

Middleton, Thomas, 435 

Miniature Are Lamps, 1047 

Monarch Motor, 435 

Municipal Foundry and Engineering, 110 

Musselburgh Construction Syndicate, s45 

Otto Electrical Mfg., 886 

Paddington Motor, 391 

Penz nze and District Electric Supply, 351 

Peto and Radfor:l, 551 

Piscicelli Electric Post ( Parent), 35 

Pneumatophone, 1005 

Priestman Power, 3:4 

Ramsgate and District Electric Supply, 435 
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Rhodes Rlectrical Mfg., 803 

Rhodes Electrical (Parent), 8 3 

Richard (P. Eo, 110 

Rio de Janeiro Tramway, Light and Power, 
92) 

St. Albans and District Electric Supply, 148 

Seale, Austen and Barnes, 73 

Sir Hiram № Maxim Captive Flying Machine 
928 

Spir, Thomas, 394 

Sunderland District Electric Tramways, 149 

Synchronised Electrie Clock, 354 

Tavistock and District Electric Supply, 855 

Tett (H. 8 4, 470 

Theedam (E. C.), 315 

Torquay Electro-Tlhierapeutie Institute, 394 

Traction and Power Agency, 1647 

Tramways Extension, 53 

Tiansporter, 110 

United Electric Tramways (Monte Video), odo 

Vaughan, Brown, 803 

Watlies (T. Ho, 110 

Werner Freres, 142 


| West London Motor, 11 


b 


West Surrey Light Railway, 110 
Western Electric Distributing, 149 
Willey, 470 

Wright, Arcbibalel J., 191 

Zone Dynamo and Motor Patenta, 435 
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Companies' (Joint-Stock) Meetings, Reports, Dividends, 


Aberdcen Suburban Tramways—Mtg. 803 

African Direct Telegraph — 355 

Allgemeine Elektricitits Gesellschaft—508, 
Div. 149 

Allgemeine Elektricitiits Gesellechaft und 
Union Elekstricitiits Gesellschaft--191, 885 

Amalgamations see General Index) 

Anglo-American Telegraph—Rpt. 631, Mtg. 
718, Div. 1046 

Ап Мше Tramways—Div. 098, Mtg. 


Angus Electric Light and Power—1(06 

Arc lamps—Mtg. 353 

Argentine Electric Traction— Stat. 588 

Armstrong: Whitworth — Div. 9:9 

Art n Electricity Meter—?33, Rpt, 273, Mtg. 
314, Stat. 033 

Automatic Electrical Advertising - Stat. 551 

Babcock and Wilcox – Rpt. 1006 

Baker Street and Waterloo Railway—67?, 
Mtg. 716 

Barosley and District Electric Traction 
Div. 1047 

Belfast Street Tramways— Div. 760 

Berlin Electric Railway—Div. 887 ; 1046 

Berliner Elektricitiits Werke —Div. 149 

Birmingham and Midland Tram ways— 394, 
Rpt. 1045 

Blackheath and Greenwicn District Electric 
Light—Rpt. 759, Mtg. 801 

Blackpool and Fleetwood Tramroad—Rpt. 
588, 088, S03 

Blackpool Electric Tramways (South)—394, 
550, 928 

Blackpool, St. Anno’s and Lytham Tramways 
- Rpt. 315, Mtg. 291; 1047 

Bournemouth and Poole Electricity Supply— 
355, 588, Div. 717, Rpt. 885, Mtg. 967 

ee шры ard Carriage—Rpt. 673 

Pr Aluminium - 111, 233, Mtg. 73, Stat. 


, 


British Columbia Electric Railway —72, Rpt. 
94, Mtg. 111, Div. £87 

10 Columbia Telephones—Rpt. 34, Stat. 
47 


British Continental Electricity- Stat. 73 

British Electric Light Wiring—Stat. 761 

British Electric Traction —5858, 717, Div. 273, 
Rpt. 354 

pur sh Electric Transformer—Rpt. 671, Mtg. 
115 

British Electrical Superannuation —Mtg. 926 

British Insulated and Helsby Cables— pt. 
585, Mtg. 926 

British Westinghouse Electric and Mfg. 
—Rpt. 3894, Mtg. 671 

Brockie-Pell Arc Lamp- Rj t. 716, Mtg. 750 

Brompton and Kensington Electricity supply 
—Rpt. 716, 802, Mtg. 843 

Bruce, Peebles— 587, Mtg, 026 

Brunner, Mord — Div, 73 [565 

Buenos Ayres and Belgrano Electric Tram- 
ways — Div. £87, Mtg. 1045 

Bullers — Rpt. 273, Stat. 633 

Bury, Rochdale and Oldham Tramway -Rpt 

Calcutta Tramways—1(06, Mtg 1045 

Callender's Cable and Construction— Div. 35 

cee Electric Supply—Rpt, 715, Mtg. 
8 

Canadian Electric Traction—845 

Cape Electric Tramways— Rpt. 110, Mtg. 190, 
Div, 355, Stat. 588 

Castner-Kellper Alkali—149 

Cathcart District Railway— Mtg. 111 

Central Electric Supply— 140, Rpt. 631 

Central London Railway— Div. 550, Rpt. 587, 
Mtg. 631 

Champion Reef Gold Mining—Mtg. 304 

Charing Cross and Strand Electricity Supply 
— Rpt. 587, Mtg. 630 

Chariug Cross, Euston and Hampstead Rail- 
uis d 

Chatham and District Light Railways—Rpt. 
191, Div. 8&7, Mtg. 927 

Chelsea Electricity Supply— Div. 
802, Mtg. 884 

Chili Telephone—Div. E09, 550 

MN Exploration and Development— Mtg. 
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Chloride Electrical Storage Stat, 551 

City and South London Railway Rpt. 550, 
587; Mtg. 629 

City of Birmingham Tramways—Rpt. 885, 
Mtg. 927 

City of Fuenos Ayres Tramway Div. 908 

City of Carlisle Electric Tramways— 717 

City of London Electric Lighting—355, Div. 
716, Rpt. £02, Mtg. 843 

Cleveland and Durham County Electric 
Powcr—928 

Cleveland Trust— Mtg. 191 

Clontarf and Hill of Howth Tramrcead—sg7 

Commercial Cable—Div. 273, 802, Rpt. £88 

Companies Struck Off Register —181, 386, 751, 
920 

Conduit and Insulation— Stat. 272 

Consolidated Electrical 803 


(32, Rpt. 


—— —— ͤ —ü—ꝗ— ͤ bůP84— —Bĩ—w ' —— .'... -P— — — — —''— 


Statutory Returns, &c. 


Cork Electric Tram ways and Lighting Div. 
929 


Costa Rica Electric Light and Traction —Stat. 
063 

County of London and Bru-h Provincial 
Electric Lighting—355, 1047, Div. S02, Rpt 
S44, Mtg. 885 

Crompton--550 

Crossley — Rpt. 759 

Crown Electric Heating —Stat. 009 

Crystal Palace District Gas—Rpt. 672 

Cuba Submarine Telegraph—Mtg. 33 

Davis and Timmins - Div, 845, Mtg. 886 

Dentsch- Atlantische Telegraphen Gesellschaft 
— Rpt. 1006 ; 1046 

Devonport and District Tramways— 588, Rpt. 
886 


6 
Dewsbury, Batley and Birstal Tramways — 
Mtg. 968 


Direct Spanish Telegraph—Div. 845, Rpt. 
886, Mtg. 926 

Direct United States Cable—Div. 509, 929, 
Rpt. 650, Mtg. 586, Stat. 969 

Dorman and Long —Rpt. 191 

Donglas Southern Electric Tramways—Rpt. 
273, Mtg. 894 

Dover Electricity Supply—Rpt.929, Mtg. 16С0 

Drake and Gorham— Mtg. 83 

Dublin and Lucan Electric Rallway—Rp'. 
550, 683 

Dublin United Tramways— Div. 471, Rpt. 588, 
Mtg. 531 

Dudley, Stourbridge and District Electric 
Traction—R pt. 1006 

East London Railway—Mtg. 588 

Kastern Extension Australasia and China 
Telegraph, 509—Rpt. 148, Mtg. 188, Div. 355 

Eastern Telegraph—355, Rpt. 560, Mtg. 585, 
Div. 929, Etat. 960 

Edinburgh Street акаа ир. 588 

Edison and Swan United Electric Light— 
Rpt. 72, Mtg. 147, Stat. 394 

Edmundson's Electricity Corporation— Div. 


4 

Electric and General Investment—Div. 3:5 
471 

Electric Light and Power Co. of Japan—Stat, 
717 


é 

Electric Light Insurance and Maintenance— 
Stat. 470 

Electric Lighting and Tracticn Co. of 
Australia — Rpt. 029, Mtg. 968 

Electric Sign and General Advertising—Stat. 
761 


4 

Electric Supply — Stat, 717 

Electrical Canal Haulage— Stat. 069 

Electrical Corporatior.— Stat. 73 

Electrical Inkless Printing—Stat. 78 

Electrical Joint-Stock Com pan'es of 1903— 426 

E ec: ro - eat Coal—1045 

Engine, Boiler and Employers’ Liability In- 
surance - Mtg. 759 

Evered— Rpt. 920 

Fairbairn, Lawson, Coombe aud Barbour— 
Rpt. 887 

Folkestono Electricity Supp!y - 672, Rpt. 027 

Gateshead and District Tramways—Diy. 005 

General Electric (U. S. A.) Div. 929 

General Electric (1900)—855, 887 

General Trust and Finance—Rpt. 355 

Geneva Tramways - Rpt. 233 

Giant's Causeway and Portrush Electric 
Trainway—Rpt 631 

Globe Telegraph and Trnat—Div. 35, 509 

Glover, W. T.- Mtg. 1006 

Great Central Railway— 673 

Great Eastern Railway—Mtg. 589 

Great Northern and City Railway—Rpt. 589, 
Mtg. 631 

Great Northern, Piccadilly and Trompton 
Railway- Rpt. 673 

Great Northern Railway—Mty,. 717 

Great Western Electric Light and Power— 
Stat. 761 

Greenock and Port Glasgow Tramways-- Rpt. 
$80, Mtg. 968 

Guildford Electricity Supply—149, 273, Rpt. 
1006 


006 
Hadtiekl's Steel Foundry— Rpt. 844, Mtg. 550 
Halifax and Bermudas Cable—Stat. 78 
Harrow Electric Light and Power—Mtg. 927 
Harrow Road and Uxbridge Railway—Mtg. 
632 
Ilart Accumulator—Rpt. 759, Mtg. S01, Stat. 
96 


9 

Harwich Electric Lighting aud Tramways 
304 

Henley's Telegraph Works- 633, Rpt. 802. 
Mtg. S82 

Hiram Maxim Electrical and Engineering 
— Stat. 233 

Hornsby— Div. 191 

Houghtons— 920 

Hove Electric Lighting—Rpt. 544, Mtg. 550 

Imperial Tramways - Rpt. 717, Mtg. 761 

India Rubber, Gutta Percha and Telegraph 
Works—REpt. 314, Mtg. 354 

Indo-European Telegraph—Rpt, 1046 


— TR 


a 


Ingleton Electric Lighting and Power—Stat 
111 


International Electric Traction and Power — 
Stat. 717 

Isle of Man Railway—Mtg. S08 (see aho Manx 
Electric Railway) 

Isle of Thanet Electric Tramways and Light- 
ing— Rpt. 314, Mtg. 324 

Jolinson-Lunde)l Electric Traction —R pt. 354 

Kalgoorlie Electric Power and Lightin:— 


Mtg. 34 

Keighley Electrical Engineerinz—Stat. 111 

Kensington and Knightsbridge Electric Light- 
ing- Rpt. 073, Mtg. 713, Stat. 969 ‚ 

Kidderminster and District Electric Lighting 
and Traction —Rpt. 1006 

Kolar Goldficlds —Mtg. 961 

Lake View Consols — Mtg. 35 

Lanarkshire Trauiways— Div. 887, Mtg. 927 

Lan^aster and District Tramwaya—Mtg. 233 

Lancashire and Yorkshire Railway—Mtg. 672 

Lancashire Electric Power Mtg. 682 

Liqnidation, Inspector-General's Report c n — 
429 

Liverpool District Lighting Co.— Mtg. 968 

Liverpool Overhead Railway- 633, 509, Div. 
59, Rpt. 632, Mtg. 672 

London, Brighton and South Coast Railway 
— Mtg. 589 

London Electric Supply—Rpt. 802, Mtg. 842 

London Electric Wire —Stat. 969 

London Electrical Fittings—Stat. 272 

London General Omnlbus—Mtg 717 

London Platino Brazilian Telegraph, 672 

London, Tilbury and Southend Railway— 


Mtg. 673 

Londen United Tramways—Rpt. 715, Mtg. 759 

Madras Electric Tramways (1904) —929 

Manx Electric Railway—Rpt. 550, Mtg. 589 
(sce also Isle of Man Railway) 

Marconi International Marine Communica- 
tion—Btat. 551, 717 ; Rpt. 587, Mtg. 632 

Marconi's Wireless Telegraph — Rpt. 927, 
Mtg. 967 (see also p. 932) 

Maschinenfabrik Oerlikon— Div. 149 ; 304 

Mather and Platt -Stat. 232 

May-Oatway Fire Appliances —Mtg. 72 

Mazarron Electric Light—Stat. 1005 

Melton Mowbray Electric Light Ёре. 1006 

Mersey Railway—Rpt. 92%, Mtg. 1000 (see 
also p. 971) 

Merthyr Electric Traction and Lighting— 
Rpt. 1006 

Metallic Seamless Tube— Rpt. 35, Mtg. 72 

Metropolitan District Railway—149, 894, 
Mtg. 716 

Metropolitan Electric Supply —Div. 803, Rpt.. 
844, Mtg. 883 

Metropolitan Electric Tramways - Rpt. 716, 
Mtg. 760; 968 ; 1007 (see also North Metro- 
politan Electric Tramways) 

Metropolitan Railway—Rpt. 550, 589, Mtg. 
632 


Midland Electrio Light and Power—Stat. 435 

Monte Video Telephoue—Hpt. 34, Mtg. 72, 
Stat. 238 

Montreal Water and Power- 191 

Morecambe Tramways—Mtg. 233 

Morley Electrical Engineering—Mtg. 682 

Mortgages and Oharges—(Aberystwyth and 
Chiguick Electricity Supply) 717, 69 
(Adams-Randatt Telephone Patents) 111, 761, 
(Anglo. Portuguese н 85, (Auto- 
mat Telephone (1909]) 471, (Bath Electric 
Tramway) 35, 111, 551, (Bright's Light and 
Power) 36, (British Electric Calibrated Fuse 
894, 633, (British Electric Car) 272 (Bri 
Prometheus) 278, 815, (Brockie-Pell Are 
Lam 2515 887, (Brooker and Goss) 73, (Bur. 
sand. ranaformer) 3894 (Cambridge Blectrio 
Supply) 551, (Chelmaford Klectric Lighting) 
509, (City of Wellington Electric Light and 
Power) 233, (Connolly Brothers) 35, (Con- 
solidated Telephone Construction and 
Mfg.) 815, (Cork Electric Tramways and 

Lighting) 485, 969, (Costa Rics Electric 
Light and Traction) 509, (Cowper Coles 
Galvanising Syndicate) 969, (Cross Elec- 
trical Engineering and Mo) 78, (Derby. 
shire and Nottinghamshire Electric 
Power) 717, 803, ( Edmundson's Electricity) 
35, ( Electric Danite) 149,( Electric Ozone) 73, 
(Electric Timber Seasoning and Preserva- 
tion) 588, (Electrical Indicator) 278, (Elec- 
trical Testing Laboratories) 485. ( Electro- 
Voelker Syndicate) 887, ( Evershed and Vig- 
noles) 815, (F. A. Glover) 283, 1005 (Fenner, 
James) 471, (Finchley Electric Light) 1005, 
(Fladbury Electric Light and Power) 191, 
( Frinton-on. Sea Electric LigM and Power) 
8, 471, (Geneva Tramways) 355, (Gent) 485, 
(Hove Klectric Lighting) 355, (Hyde Elec- 
trical Mfg.) 1047, (Julius Sax) 761, 
(Kent Electric Power) 233, (Keynsham 
Electric Light and Power) 355, (Langdon- 
Davies Motor) 233, 887, (London Electromo- 
bile) 1047,( Madras Electric Tramways, 1904) 
1047,(Manwufacturing Blectric) 149, (Medical 
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Electro-Thermic Generator) 435, (Newmar- 
ke Blectrio Light) 471, (Northampton Elec- 
tric Light and Power) 35, 551, 633, ( Notting- 
hamshüe Electric Power) 717, 803, (Perth 
Electric Tramways) 551, (Pho nix Dynamo) 
485 (Provincinl Ele:tric Construction) 855. 
(Koss Electric Light and Powe’) 509. (Royce) 

` 111, (Shannon Electric Power) 315, (Sh: тага 
Cowper-Cul^8) 78, 111, 273, (Sunbeam Limp) 
761, (Sunderland Distri-t Electric Tram- 
озул) 471. (Sutton) 111, (Theefam) 761, 
(United. Electric Light and Power) 638, 
(Urite1 Kingdom Tramway and Light 
Railway Е ectrical) 394, (Uxbridge and 
District Electric Supply) 887, (Weston- 
super-Mare and D strict Elect rie Supply) 
149, (Woking Electric Supply) 238, (Wor- 
cester Electric J. action) 111 

Municipal Electric Light and Power —Stat. 
069 

Mutual Telephone—Stat. 717 

Mysore Gold Mining—Mtg 928 

National Electric Su piy R t. 814 

Natioval Electrical ng neering—Stat 761 

нака Telephone —Div. 632, Rpt. 678, Mtg. 

14 ; 845 

Nernst Electric Light—Rpt. 314, Mtg. 853, 
Stat. 701 

New General Traction - 395 

New Gutta Percha – Mtg. 395 

New Phonopore Telephone — Stat. 551 

New St. Helens and District Tramways— 
Stat. 471 

Newcastle and District Electric Lighting— 
Rpt. 672 

Newcastle-upon-Tyne Electric Supply —Rpt. 
716, Mtg. 802 

маны Electric Light —Rpt. 841, Mtg. 


North London Railway--761 

North Metropolitan Tramways—R pt. 632 (see 
also Metropolitan Electric Tramways) 

North Wales and District Light Railway and 
Electric Power—Stat. 969 

Northallerton Electric Light aud Power — 
Mtg. 83 

Northampton Electric Light acd Power 
Rpt. 673, Mtg. 760 

Northern Counties Electricity Supply—Bpt. 
928 

Northwich Electric Supply Div. 760, Mtg. 
844; 1047 | 

Norwich Tramways—Rpt. 73 

NOR 97 Electric Lighting Rpt. 7900, 

tg. 1018 

Oldham, Ashton and Hyde Electric Tram- 
way—Rpt. 886, Mtg. 928 

Oriental Telephone and Electric —Div. 35, 


Oxford Electric — Rpt. 760, Mtg. 815 

Pacific and European Telegraph —Stat. 651 

Perfecta Seamless Steel Tube— Mtg. 273 

Perth (W. Australia) Electric Tramways— 
550, Itpt. 1007, Mtg. 1047 

о aud District Electric Traction – Rpt. 
67 

Porous Accumulator—Stat 701 

Potteries Electric Traction—Rpt. 1007, Mtg. 
1016 

Power Gas—REpt. 233, Mtg. 815 

Primitiva Gas and Electric Light/nz Co. of 
Buenos Ayres —1C07 

Provincial Tramways—273, Rpt. 355 

Public Companies Wound up, Dissolved, &c., 
in 1903 — 426 

Pyke, Harris—Stat. 761 

Railway Lighting—Stat. 111 

Rand Central Electric – 678, 845, 1007 

Reading Electric Supply—Rpt. 1046 

Richardsons, Westgarth — Mt. 72, Div. 1046 

Rio de Janeiro Tramway, Light and Power— 


9.9 

Robey— Rpt. 928 

Rosario Electric —Mtg. 110 

Roundhay and District Electric Lighting— 
Stat. 761 

Royce - 471 

Sanitas Electrical—Stat. 651 

Scarborough Electric Supply— 395, Rpt. 760, 
Mtg. 802 

Schuckert — Rpt. 589 

Sherard Cowper-Coles—Stat. г 8: 

Siemens and Halske—Div. 149 

Slough and Datchet Electric Supply—Rpt. 
928 


Smithfield Markets Electric Supply — Div. 550, 
Rpt. 033, Mtg. 716 

Somerset and District Electric Power—Mtg. 
711 

South Lancashire Electric Traction and 
Power—191 

South London Electric Supply- 35, 550, Div. 
632, Rpt. 802, Mtg. 842 

South Staffordshire framways — Mig. 435 

South Wales Electrical Power Distribution, 
509, 689, Rpt. 968, Mtg. 1016 

St. James's and Pall Mall Electric Light- 589, 
Div. 550, Rpt. 683, Mtg. 671 
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Companies'(Joint-Stock) Meetings, Reports, Dividends, Statutory Returns, &c.—continued. 


Stock Exchange Notices —(Auck'and Elec- 
trie Tramway .)35,072( Bath Slectrie Tram 
1015) 111, 1047, (Blackheath and Greenwich 
Disti iet КІесітіс Light) 233, 435, (British 
Columbia B ectric Rail бау) 191, 355, 589, 
837, (Bromley [Kent] Blectric Light and 
Pover) 887, (Bruce Peebles) 78, (Buenos 
Ayres Electric Tramways 1901]) £09, 
(Charing C csi and Strand Electricity 
Supply) 111. (City of Wellington Biect.¢s 
Light and Power) 717, (Conn reial Cable) 
539, 633, (Consolid sted Flactric М) 435, 1007, 
1017, (Dict, Kerr) 111, 149, 855, (#u-tarn 
Telegraph) 73, 191, (Edmundaon's Ківс- 
tray) 760, 337, ( Meotric Construction) 672, 
803, (Great Northe n and City Railw sy) 
191, (Hav n Electricity) 149, 815, 1 805 
Wight El ctr.c Light and Power) 551, 808, 


January 8, 
Jar uary 15, 


January 22, 190⸗2ʒ . 
Jauuary 29, 19j]]l]]]]1l1l . 
February 5, 1904 ., .. .. а... 


ТЕС: ше е ove un 
1900 — xu зае. de зе 


(Kalgoorlie Electric Pouer and Lighting) 
435, 580, (London United. Tram ) 111, 
500, 632, (Mather and Platt) 1007, (Mid- 
land Electric Corporation for Power Dia. 
tribution) 191, (Nationol Tale phone) b, 
(Oxford Electri^) 857, 1007, (Perth Rlectric 
Tramway») 682, (Querefte [Parent] 73, 
(West London and Provincia’ Elect.ic 
Supply) 5 9, 551 

Stuttgarter Mit und Rückversicherungs— 

464 ; 


pt. 
Subinarine Cables Trnat -1007 
Sunderlandi District Electric Tramwava —140 
Swansea Improvements & Tramways - [tptt55 
Telegraph Construction and Места — 
Div, 678, Rpt. 760, Mtg. 800 
Thames Ironworks, Shipbuilding anl Bhagi 
neering= Rpt. 1007, Mtg. 1046 


Trafford Park Estates—Mtg. 31 

Tubes - Rpt. 551, Mtg. >59 

Tynemouth and District Electric Tractoi— 
Rpt. 856, 929 

Tyneside Tramways- Mtg. 672 

Ulster Electrical Power and Distribution — 73 

Un lerground Electric Railways of оцон 
Mtg. 84; £08 (ave а'до p. ^ 

Union Blektricitats Gesell«chaft — Div. 147 

United Alkali - Mte. vés 

Urban Elsctrie Supp!y - Кре. 1047 

Venezuelan Central Ќа! тау - 471 

Vickers, Sone and Maxim Div. 823, Rp: 515, 
Mtg. 584 

Vuloan l'oi'er and General Insurance - 1044 

Vulcanite—Rpt. 345 

Waipori Falls Electric Power- Mtg. 471 

Walsall Electrical—Stat. 304 
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Waterloo ard City Railway—Div 5660, Ret 
633, Mew. 672 

West india and Panama Teleqiapli—TDis, 1:5, 
Rpt. 148, Mtg. 180 

Western Telegraph- 2:3, 865; Div. 85, Sel: 
bet. 7. Ut: low 

Westarn Union Telegraph - Rpt. 149, 47. 1047 

Westi irster Electric Supply—Div. 58%, Ries. 
71^, Mtg 7359 

Whi'ehead Electric Supply—71 

Willans acd R binaon- Hpt, 1007, Ме. C44 

Winchester Electric Light and ln ei- - M^, 


У 

Windsor Electrical Installation - Mtg. 928 

Woking Electric Зару ир bh 

Wycombe (Borough) Electrio Light ami 
‘ower - Rpr. 1007 

Yorkshire Electric Power—Rpt 073, Mt; Ta 
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THE subject of radio-activity is one which is occupying the 
minds of our leading physicists at the present moment, and 
yet the actual research in connection with it rests in the hands 
of a few investigators only. This is largely due to the fact that 
the details of the method of manufacturing radium itself and 
other intensely radio-active compounds are not widely known, 
and that the methods of investigation are novel, somewhat 
difficult, and require special training. Moreover, the novelty 
of the subject is such, that no complete history of it up to date 
has yet been written, the contributions to it being scattered 
in various English and foreign journals. With a view to 
removing some of these difficulties we have arranged with Mr. 
FREDERICK Ѕоррү for the publication of a series of articles 
on the subject, and for their subsequent amplification and 
publication in what may practically be regarded as a Text-book 
on Radium and Radio-activity. Mr. Soppy has himself done 
valuable research work in this new branch of physics, especially 
in conjunction with Prof. RUTHERFORD ; and, moreover, he 
has the advantage of considerable knowledge and experience 
with regard to the chemistry of the subject. The first of the 
series of articles is published on p. 7 of this issue. It will 
be seen that they approach the subject from the beginning, and 
we can confidently recommend their perusal to all who wish 
to study this newest development in physical science. 


MR. Esson in a note on “А Basis for the Comparison of 
Dynamo Designs," makes some observations on Mr. HOBART’S 
article on this subject, published in The Electrician of September 
llth, and points out that a definition of “output coefficient ” 
attributed therein to Mr. KAPP was put forward by himself 
some 12 years ago. Mr. ESSON goes on to criticise Mr. HoBART'S 
proposal to define the ratio W/rDL x r.p.m. as specific out- 
put.” Unfortunately, writers seldom agree in matters of 
terminology ; and here, as often, the suitability of the expres- 
sion seems to depend on the writer's particular point of view. 
Mr. Esson does not dispute the utility of Mr. HOBART's results, 
and the point of Mr. Hopart’s article was that DL, when L 
is taken as the length of the armature over the end connections, 
is a true criterion of the cost; so that the ratio W/rDL 
xr.p.m. measures the efficiency of design in regard to cost, if the 
output is considered to be proportional to speed. Mr. HOBART 
did not, however, seem to contemplate applying his criterion 
over such large ranges of speed as Mr. Esson takes in his 
example, and the latter is, perhaps, right in maintaining 
that, if widely different speeds are to be compared, a formula 
with О? in it gives a ratio more justly entitled than 
Mr. HoBART'S to be called * specific output.” 


— 

Two companies’ meetings held last week were occasions 
for two interesting speeches, the subject of both being the 
immediate outlook in the electrical industry. The first of 
these was the interesting statement made by Mr. MARK 
ROBINSON at the Willans and Robinson meeting, a report of 
which appeared in our last issue. This firm has already 
suffered by the impending change in engineering practice—or 
shall we say engineering fashion—involved in the frequent 
adoption in new schemes of gas engines or steam turbines 
instead of reciprocating steam engines, for driving dynamos. 
The attitude of British engineers in this matter has been 
remarkable. We were the pioneers in fast-speed engine practice, 
and the pioneers in the application of engines of the very 
fastest speed—viz., steam turbines—to dynamo driving. The 
first gas-driven electricity works of a large size was a British 
one, and our leading writers on applied thermodynamics have 
consistently pointed out the relative economy of gas engines. 
Yet for some reason, whether the fault was that of our own 
manufacturers, their customers, or their customers’ advisers, we 
did not pursue our advantage. Slow-speed engines became 
fashionable largely because we had got into the habit 
of buying our traction plants in America, steam turbines 
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were looked upon as a fad which could occasionally be 
indulged for small units and in particular cases in which 
vibration had to be avoided absolutely, and the advocates of 
gas engines for generating stations eitherlacked sufficient energy 
or sufficient encouragement to overcome the first difficulties 
that beset them. 


CONTINENTAL engineers took up the problem of gas engine 
design where we left it, and American engineers found it 
expedient to test the capabilities of the steam turbine principle 
for large units. In both cases their enterprise was attended 
with satisfactory results, so British engineers are now taking 
up again what they discarded several years ago. It is gratify- 
ing that British firms are now making large gas engines, 
and that the manufacture of the steam turbine is also to be 
extended, but let us hope that our own manufacturers will 
realise more than they have done the importance of a large 
experimental construction department, so that we may develop 
our new ideas for ourselves. 

AT the meeting of the Underground Electric Railways Co. 
of London last week, Mr. YERKES gave an account of the 
rapid progress which is being made in the “ electrification ” of 
the District Railway, and in the construction of the “tube” lines 
which are in the hands of his Company. The precautionary 
measures to be taken against the spread of fire are interesting. 
All the platforms are to be of cement—wood being completely 
discarded, and even the wooden staircases on the District Rail- 
way are to be replaced by iron ones. It is, moreover, gratifying 
to learn that the Directors are using every endeavour to place 
their orders for plant and material as far as possible in this 
country. At first sight it may seem peculiar that we should 
have to go to America for the designs of the Parsons steam 
turbines to be employed at the Lots-road station, when the 
Hon. C A. Parsons, their inventor, has been manufacturing 
them in this country for years; but if they are being built 
in England there is, after all, little cause for complaint. 


THE Ryde electricity undertaking, like others of a similar 
nature employing gas plant, has already made enemies. 
Certain residents have complained that the works are the 
cause of much annoyance to the neighbourhood, owing to 
noise and smells. An action has been commenced against the 
Isle of Wight Electric Light and Power Co. to restrain 
it from working, and so urgent did the plaintiff think the 
matter that an interim injunction was applied for, but was 
refused by Mr. Justice JovcE on Wednesday. Naturally, a 
station such as this, when first starting up, must be more or 
less of a nuisance, but when once it gets fairly under-way it 
should cause no mcre annoyance than a modern station operated 
by steam; and, as a matter of fact, when we inspected the plant 
for the purpose of preparing the description appearing in this 
issue, we completely failed to detect any objectionable odour 
эг noise either within the works or in their surrounding neigh- 
bourhood. Moreover, the time of our visit covered periods 
when everything was shut down, when the producers were 
being prepared and when the plant was running under normal 
working conditions. It is a curious fact that the persons who 
allege the nuisance live within a quarter of a mile of the gas 


works, and yet have not complained of any odour arising from 
them. These difficulties, however, are not the only ones the 
Company has had to face. The first site chosen for the works. 
proved unsuitable owing to it being impossible to sink proper 
foundations; the Corporation of Ryde refused to allow the 
construction of the station on the second site chosen; and 
residents in the neighbourhood of where the works now stand 
objected to a tall chimney. We trust that, with these, the 
worst storms are over, and that the undertaking will now 
enter upon the calm and prosperous part of its voyage. 


THE Marylebone Borough Council, having failed to secure 
its loan for electric lighting purposes from the London County 
Council, and having been unable to obtain either an Electric 
Lighting Licence from the Board of Trade or a pronounce- 
ment from the Local Government Board reversing the London 
County Council's decision, has now drafted a Bill for the next 
Parliamentary Session, in which its electric lighting powers 
will be properly defined. The objects of this measure are 
set out in full in another column of this issue. To be precise, 
the Bill is not drafted by the Borough Council, but by its 
Electric Lighting Committee, and there is ample opportunity 
for further complications being introduced before the draft 
has been adopted by the Council itself, as well as being 
sanctioned by a mass meeting and by a poll of the whole 
body of ratepayers.  Undoubtedly the Borough Council 
of Marylebone should have taken steps to convince itself 
that the scheme of taking over the electri: lighting of that 
district from the Metropolitan Electric Supply Co. was popular 
among its ratepayers, before it embarked upon the enterprise 
which has involved the recent costly arbitration proceedings, 
terminating with so costly an award. 


— d 


WE commented in a leading article on September 4th on 
the facts elicited at the recent Local Government enquiry in 
Hull with regard to a loan for the erection of a municipal 
telephone exchange. To-day we are able to announce that 
the loan has been sanctioned by the Local Government Board, 
and that it is repayable in 25 years. The telephone licence of 
the Hull Corporation expires in 1911, however. We take this 
opportunity of quoting, for the benefit of those interested in 
municipal telephony, two clauses which appear in the Hull 
licence—and, in fact, with alteration of date, they appear in 
every municipal telephone licence. 
be taken of the italicised passages :— 

29. Purchase of Plant by Postmaster.General.—(1) On or so soon as 
may be after the 31st day of December, 1911, aforesaid (unless these 
presents shall have been previously revoked and determined as in this 
indenture provided) the Postmaster-General shall buy and the local 
authority shall sell and convey all such plant as is at the date afore- 
said in use by the local authority for the purpose of supplying the means 
of telephonic communication under these presents, and as is suitable for 
the actual requirements at the date aforesaid of the telephonic service of 
the Post Office within the licensed area. 

(2) No plant shall in any case be considered suitable for the requirements 
of the telephonic service of the Post Office which has been brought into use 
without the sanction in writing oy the Postmaster-General, but, subject as 
aforesaid, if any question arises as to the suitability of any of the plant 
of the local authority for the requirements of the telephonic service of 
the Post Office within the licensed area, such question shall, in case of 
difference, be determined by arbitration. 


30. Valuation of Plant.—The value of all plant purchased by the 
Postmaster-General under the foregoing articles shall be deemed to b 
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its fair market value at the time of the purchase, due regard being had to 
the nature and then condition of such plant, and to the state of repair thereof, 
and to the circumstance that it is in such a position as to be ready for 
immediate working, and to its suitability to the purposes of a telephonic 
service, and ло additions hall be made to such value in respect of compul- 
sory purchase or of goodwill or of any profits which might have been or be 
made by the local authority from the use of such plant. In case of differ- 
ence, such value as aforesaid shall be determined by arbitration. 


EVEN assuming that the Local Authority obtains the approval 
in writing of the Postmaster-General of the plant after it has 
been put down—a precaution which, we have heard, is some- 
times forgotten— it is seen that there is no actual obligation on 
the Postmaster-General to buy it at the expiry of the licence. 
If the competing National Telephone Co., on the other hand, 
follows its present policy of keeping its plant completely 
up to date with the newest developments in telephone 
engineering, there is little doubt that the Post Office will 
prefer to buy the Company's plant in 1911, and will have 
little use for the greater part of the municipal plant. 
The Company is putting in central battery exchanges of the 
same pattern as those employed by the Post Office in all its new 
work, whereas the plant employed in municipal exchanges up 
til now has been of a cheaper nature. Certainly, therefore, 
the Hull Corporation should write off heavy sums for depre- 
ciation, sufficient to pay off the greater part of its capital by 
1911. But if it does this it will be difficult, each year, to 
make both ends meet, and the undertaking will become 
a burden on the ratepayers. This difficulty has been evaded 
for the present in Glasgow, for instance, by writing off nothing 
for depreciation (in fact, there the capital account was even 
swelled by including in it the cost of canvassing), but evidently 
this is merely deferring the day when the rates will be called 
upon to pay the cost of an unsuccessful experiment. 

en - Ou —— ͤ 0ä4—Ũ 


Wireless Telegraphy in China.—The Italian wireless tele- 
graph apparatus between Pekin and Taku is now working. 

A Moving Staircase on the Great Northern and City Rail- 
way.—A correspondent writing to The Times states that a 
moving staircase is to be installed at the Lothbury Station of 
the Great Northern and City Railway now under construction. 

Queen Victoria National Memorial.—This memorial, which 
is to be erected in front of Buckingham Palace, will be illumi- 
nated at night by means of electricity obtained from the 
Westminster Electricity Supply Co.'s mains. 

Gramme Monument. Nuture states that a monument to the 
electrician, Zénobe Gramme, is shortly to be raised in Brussels. 
Owing to the efforts of M. Léon Janssen, the general manager 
of the tramways of Brussels, a committee has been appointed 
to accomplish this purpose. 

Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Dominica—Martinique ...... May 9,1902 .. — 
St. Lucia—Martinique ...... May 9,1902 .. — 
Guadeloupe—Martinique .... May 9,1902 .. — 
Puerto Plata—Martinique.... July 10, 1902 Oct. 19, 1903 
Anjer—Kalianda .......... Aug. 2, 1902 — 
Cayenne—Pinheiros ........ Aug. 18, 1902 — 
Bt. Lucia—8t. Vincent ...... Sept. 19, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Paramaribo— Cayenne Feb. 27, 1908 — 
New York—Hayti .......... Apr. 13, 1903 — 
Nagasaki—Fusan .......... Oct. 19, 1903 .. — 


Radium Ore.— The Electrical World of New York announces 
that a company is being organised to extract radium ore from 
a mine in Routt County, Colorado. Specimens of the ore have 
been reported upon, it is said, by Prof. and Mme. Curie and 
Prof. Becquerel, and, the report continues, they pronounced the 
Routt County to be the best in the country for the purpose of 
producing radium. It is said that the ore was found to be 


almost entirely free from gold, and to be carnotite, in combina- 
tion with uranium, vanadium, copper, baranium and polonium. 


Historical Exhibits at St. Louis.—AÀ committee of the 
American Institute of Electrical Engineers has been appointed 
to arrange an exhibit showing the evolution of the chief 
features which are the basis of electrical engineering. Any 
person having in their possession or knowing of interesting 
historical electrical machines or appliances are requested to 
communicate with the committee immediately. The exhibit 
will be given a prominent place in the Electricity Building, 
where the headquarters of the Institute will also be situated. 
The members of the committee are: T. C. Martin, chairman, 
114, Liberty-street, New York city; W. J. Hammer, J. 8. 
J. S. Anthony and Henry Noel Potter, also of New York, and 
Cloyd Marshall of St. Louis. 


Electric Railway Troubles in America.—There appears to 
be a certain amount of jealousy between the steam and electric 
railways of the United States, and the following incident is 
described by the Electrical World of New York :— 


Recently, at & point near Trenton, N.J., in order to prevent the Penn- 
gylvania Railroad from interfering with its work while it put in a new 
trolley crossing over the tracks of the railroad company on a siding of 
the Belvidere Division in that city, the Johnson Trolley Co., building 
links between New York and Philadelphia, erected a barricade of Belgian 
blocks and ties on the tracks. As soon as the local railroad officials heard 
of it they had a freight train made up at Coalport, 2 miles distant, and 
backed at full speed against the barricade. The effort was successful in 
stopping the work. The two rear cars were wrecked, but the barricade 
went down like paper cards and the cars plunged through, tearing up the 
trolley company's crossing. Head officials of each company were called, 
and both sides stopped work pending an agreement by which the trolley 
could cross the tracks. 


Opening of the Elland Municipal Electricity Works.—The 
small electricity works which have been erected by the Elland 
Urban District Council were put into operation on Saturday 
last. The power-house equipment consists of two 140kw. 
direct-driven sets and a storage battery of 700 ampere-hour 
capacity. A two-cell Meldrum refuse destructor is worked 
in conjunction with the scheme, and a Lancashire boiler, which 
at present supplies the necessary steam, is heated by this means. 
There is also a B. and W. boiler installed as a stand-by. А three- 
wire continuous-current system of distribution is employed. 
The capacity of the present plant is 10,500 8 c.p. lamps, and 
the applications for current so far amount to the equivalent 
of 2,000 8 c.p. lamps for lighting and 11 H.P. for power. The 
pae for lighting is 4d. per unit. Plenty of accommodation 
or extensions has been allowed forin view of a possible supply 
for traction when the Halifax Corporation extends its tram- 
ways to Elland. 


New London Telephone Exchange.—The Mayfair exchange 
of the London Post Office telephone service has been opened 
with 500 subscribers. The exchange is situated at the parcels 
sorting office in Bird-street, Oxford-street, the exchange itself 
being on the top floor and the power plant below. Centra. 
battery switchboards are employed similar in all respects to 
those at the Victoria and Western exchanges, already described 
in The Electrician. As in these exchanges, the switchboards 
are fitted with local jacks for 180 subscribers per operato:'s 
position, but, of course, all the 180 have not been taken into 
use. We have reason to believe that even on the older 
exchanges 180 subscribers per operator is still too much at the 
busiest parts of the day. The exchange will serve an area 
bounded by Regent's Park on the north, Knightsbridge and 
Pall Mall on the south, Regent.street on the east, and Bays- 
water on the west, and will include Oxford-street, Regent- 
street, Piccadilly, and the residential district of Mayfair. 


International Fire Prevention Congress.—An official report 
of the proceedings of the International Fire Prevention Con- 
gress has been issued this week. Approximately one-third of 
the members were Government or municipal officials or held 
civil office, one-third were architects, engineers, surveyors and 
insurance officials, and one third were professional and volun- 
teer fire brigade officers. The Congress considered both, on 
the one hand, that special courses of study dealing with fire 
prevention should be instituted in all architectural and 
engineering schools and colleges ; and also, on the other, that 
every attempt should be made to popularise the subject by the 
formation of local branches of the existing fire prevention 
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societies. 


tion were also subjects recommended by the Congress for 
careful study. It is interesting to note that by a unanimous 
vote the Congress expressed its wishes to employ the metric 


system when publishing records or calculations side by side 
with any local system. 


The Royal Commission on Coal Supplies.—The Royal Com- 
mission on Coal Supplies, which was appointed in December, 
1901, resumed its sittings, after the holidays, on Tuesday. 
The terms of reference to this Commission include an inquiry 
into the possibility of a reduction in cost of coal by cheaper 
transport or by the avoidance of unnecessary waste in working 
by the adoption of better methods and improved appliances. 
On Tuesday evidence was given as to the use of electric coal- 
cutting machines. Mr. G. E. Stringer, of the Park Mill and 
Elmley Moor Collieries, Yorkshire, stated that such machines 
had been in use in these pits, both for heading and cutting 
purposes, since 1886, and had been found much more satis- 
factory, both from the point of view of working expenses and 
safety, than compressed air. The disadvantages were first cost 
and repairs. But electric coal-cutting machines enabled the 
working of thinner seams than was the case at present. In 
addition, a greater or more regular output for a given area 
was obtainable with less damage to overlying seams and surface 
property. 

The Stretford Municipal Electricity Works.—4A supply of 
electrical energy is now being given in Stretford although the 
formal opening of the works will not take place for a few days. 
The Stretford Urban District Council obtained an electric 
lighting provisional order in 1897 and a year or two later 
engaged Mr. C. H. Wordingham to prepare a scheme. He 
advised a three-wire continuous-current system with 440 volts 
between the outers. The power house, which has been 
designed with a view to giving a supply for traction, contains 
two Lancashire boilers having a total evaporative capacity of 
13,500lb. per hour, and four high-speed double-acting engines 
directly-coupled to multipolar compound-wound generators. 
The station runs condensing, the condensing plant consisting 
of an ejector condenser with motor-driven centrifugal pumps 
and overhead tanks. Lead-covered paper-insulated feeders 
have been employed with vulcanised bitumen distributors laid 
solid. The tariff adopted for lighting is £8 per annum per 
kilowatt plus 14d. per unit, and for power 3d. per unit for inter- 
mittent use and 13d. per unit for factories. For lighting, the 
price in no case is to exceed 6d. per unit. 


The Incorporated Municipal Electrical Association.— We 
have received the Proceedings of this Association for 1903. The 
volume contains in full the various Papers read at the Associa- 
tion's annual meeting last summer, and sufficiently full 
reports of the discussions on these Papers and of the proceed- 
ings at the business meeting, together with the reports of the 
Council and the various committees. The two Papers which 

ained the associates' prizes are also included in the volume. 

he first prize was awarded to Mr. C. L. E. Stewart, assistant 
electrical engineer at Rochdale, for a Paper on “ Low tension 
Continuous current Switch Gear," which describes briefly the 
various patterns which have been adopted in standard practice. 
On the whole, itis fairly complete, but we notice that, although 
seven systems of connecting up cells, boosters and regulating 
switches are described, the method of regulating by the middle 
cells adopted in most of the Hammond stations, and some 
others, is not included. Mr. F. W. Hewitt, assistant electrical 
engineer at Darlington, who received the second associate's 
prize, has written a pithy Paper on “Fuses,” in which he 
strongly recommends the employment of zinc as a fuse metal. 


The Electrical Smelting of Copper Ores.— According to the 
Zeitschrift für Elektrotechnik the Chilian Government recently 
commissioned M. Ch. Vattier, one of its engineers, to visit 
Frauce with a view of inspecting and studying the electrical 
smelting processes carried out in that country. Amongst 
other works М. Vattier visited those of Héroult, Keller and 
Leleux, and conducted experiments with various ores, but 
chiefly of Chilian origin. "The first experiments were made in 
the works of Héroult in La Praz with copper ores containing 
4 per cent. of copper, and it is stated that 18 tons of ore were 


Fires caused by lightning and spontaneous combus- 


smelted in 24 hours, the current varying between 3,500 and 
1,000 amperes at a pressure of 110 volts. Between 43 and 45 per 
cent of the molten mass consisted of copper, only about 0:1 to 
0:2 per cent. of the slag consisting of this metal. In the large 
works of Keller and Leleux in Livet, 8 tons of Chilian copper 
ores, containing between 5 and 7 per cent. of metal, were melted 
in eight hours, the corresponding expenditure of electric 
energy being 800kw., at a power-factor of 0:9. The waste in 
electrodes amounted to about 6kg. to Tkg. per ton of ore, and 
the molten mass contained 43 per cent. of copper, only 0:1 per 
cent. of theslag being metal. M. Vattier, in his report, gives the 
following comparative figures bearing on the subject :—In the 
coke furnaces at present in vogue in Chili, 3,200kg. of coke, 
costing 320fr, (about £13) are required for each ton of copper 
produced. On the other hand, a consumption of energy of 
1:25kw.-year is reckoned to be sufficient to smelt 16 tons of 
ore, corresponding to 1 ton of copper, in the electric furnace. 
Taking the cost of lkw.-year to be 30fr. (24s.), a price in 
keeping with the abundance of water power in Chili, the 
costs for energy per ton of copper produced would amount to 
38fr. (30s.), and, by adding to this 45fr. for waste of electrodes, 


&c., the total costs of production per ton of metal would 
come to 83fr. (66s.). 


Trains for the New York Subway.—Tests have been made 
recently on the Manhattan Elevated Railway with a five-car 
train of the style intended by the Interborough Railway Co. 
for the underground line. Some details are given in the 
Electrical World of New York. The automatic brake system 
on the cars is as follows: The cars carry two lines of air pipes, 
known as a main reservoir and a train-line pipe. When the 
train is in motion the main reservoir line is charged with 901. 
of compressed air to the square inch. The air is compressed 
by means of electrically-driven compressors, which are installed 
under each motor car. When the train is in motion the train- 
line pressure is so regulated that 701b. pressure to the square 
inch is carried, and any reduction in the train-line pressure 
causes the brakes on the entire train to set automatically and 
simultaneously. The train-line pressure is coupled with the 
electric controller, and if at any time while the current is being 
fed into the motors the motorman should, for any reason, take 
his hand off the controller when the train is in motion, the 
brakes are at once set on the entire train. Just before the 
brake is automatically set the current is cut off from the motors 
on the entire train. This also is done automatically. The 
cars are also equipped with what is known as the conductor 
valves. These valves are provided with cords which run 
through the trains and upon the platforms, so that any con- 
ductor anywhere on the train can set the brakes immediately. 
In addition, there is an automatic stop valve on each truck. 
Should any motorman at any time run past a danger signal the 
brake will immediately set and the current be cut otl, thus 
making it impossible for him to run far beyond a danger 
signal. There are no gates on the cars, but sliding doors in 
the vestibules. They are opened and closed by means of levers. 
The windows open from the top, instead of the bottom, as on 
the elevated cars. Each train will have eight cars, five of 
them motor cars, and three trailers. 500 cars are at present 
being built. 

Swiss Electric Railway. According to the Zeitschrift fiir 
Elektrotechnik, the first Swiss railway to use the third-rail system 
for conducting current to moving trains is that connecting 
Freiburg, Murten and Ins. The line, which is of standard gauge 
and hasa maximum grade of 3 per cent., connects three existing 
trunk lines. Its length is 32:3km., the difference in altitude 
between extreme points being 195 metres. Speed is limited 
on the level to 35km., on inclines to 23km. and on down 
gradients to 45km. per hour. Three-phase current at 8,000 
volts is generated in a central power station, from whence 1t 
is transmitted to two sub-stations, each being provided with 
transforming plant of 300 H.P. capacity. This is sufficient 
fortone train, and the time-table has been so worked out that 
trains pass each other only between the sub-stations, thus 
avoiding any excessive power demand on one of them. Each 
sub.station possesses a 150 H.P. 8,000-volt 25 ~ three-phase 
motor, built by the Oerlikon Company, directly coupled to a 
continuous-current generator producing 125 amperes at 
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800 volts, and to a four-pole exciter. A buffer battery, 
consisting of 400 Pollak accumulator celle the capacity 
of which is 207 ampere-hours, is also provided. Vignoles 
rails, weighing 23kg. to the metre, have been adopted for the 
third-rail construction, and are laid at a distance from the outer 
rail of 660mm. The top of the third rail is 135mm. above that 
of the track rails, and it is supported every 4 metres by ambroin 
insulators, the cast-iron caps of which are not rigidly connected to 
the insulator body, but allow of a certain movement. These 
caps receive the rail, and, in order to minimise the detrimental 
effect of shocks, washers of linoleum are laid in between. The 
cast-iron socket of the insulator is bolted to wooden sleepers. 
At level crossings, the third-rail is interrupted, electrical con- 
nection between the sections being maintained by means of 
cables drawn underground through gas pipes. Wooden side- 
boards, leaving open at the top a slot 7em. wide, guard the 
rail. Four contact shoes, two at each side of the car, are pro- 
vided, and the line is divided into three sections. At the 
stations energy is conducted to the cars from overhead wires 
by means of bow collectors. The cars, containing seating room 
for 48 passengers, are 17:3 metres long, 3:03 metres wide, and 
weigh 33tons. They have hand and Westinghouse air brakes, 
the compressors being driven from the car axles. Two 150 H.P. 
Oerlikon motors, running at from 400 to 450 revs per min. 
with an impressed voltage of 750 volts, transmit their power 
through gearing with a ratio of 1:6 to the car wheels, which 
are l:1 metres in diameter. Speed regulation is effected on the 
ordinary series-parallel system. The resistances consist of 
constantan wire, wound around porcelain plates, the windings 
being insulated from each other by asbestos. 


Electric Moving Platforms for New York City.—The 
Extensions Committee of the New York Rapid Transit Com- 
mission has recommended that approval be given to the plan of 
the Continuous Transportation Syndicate for a moving plat- 
form system through a tunnel in New York and then across 
the Williamsburg Bridge. The moving platform idea is out- 
lined as follows in a recent issue of the Electrical World of 
New York. The tunnel in Manhattan will be divided into two 
sections by a partition, so that trains will run in but cne direction 
in each. Electricity will be the motive power. The wheels are 
not to be on the cars themselves, but are to be stationary. The 
rails, instead of the wheels, will “run.” There are to be three 
platforms. A passenger getting aboard would step from the 
station platform on to the first, which is going one-third as fast as 
the third, whereun are moving platform seats. Then he would 
step from the first to the second, going in the same direction, 
but a third again as fast as the first. From the second he 
would step to the third and last, which is made up of many 
short cars, so closely joined together that they form a single 
train. The seats are to be crosswise of the car, as at Chicago 
in 1893, so that the passenger will always be facing the direc- 
tion of the motion of the train. They will be about 3ft. apart, 
and each will seat three persons comfortably. When a pas- 
senger approaches a station at which he wishes to get off, he 
steps from the third platform to the second, and sees the seat in 
which he sat speed on ahead. Then he steps to the first and finds 
himself hardly moving. When the station is reached he alights. 
For those who might lose their balance, standards or posts will 
be fixed at points on all the platforms as at Paris in 1900. 
The seats being 3ft. apart and holding three passengers, will 
mean one passenger for each lineal foot. "When the platforms 
are moving at, say, 9 miles an hour, and that is a fair average 
and one perfectly possible, the line could carry 47,520 an hour 
—nine times the 5,280 passengers in the mile. In the present 
plans for the tunnel and trains it is proposed to use nothing 
inflammable except the wooden backs of the seats ; and steel 
may be substituted for the wood there when it comes to the 
construction. The motors and all the wires are separated 
from the passenger tunnel by a thick wall of concrete. A 
modern system of artificial ventilation will be installed which 
will provide fresh air for the tube, and, in case of the burning 
of & wire or motor, smoke would be carried out of the tunnel 
immediately. The lighting plant will be pete from the 
power plant, so that an accident to one would not affect the 
other. Along the side of the tunnel, below the platforms, and 
on a level with the motors will extend a small passageway for 


inspectors, who will be on watch all the time for trouble. The 
wheels and all of the machinery are to be reached from below, 
so that repairs can be made without interference with the 
platforms or passengers. No attendants on the trains will be 
necessary. The fare, it has been tentatively determined, will 
be 3 cents. for a single ticket and 5 cents. for two. 


Separation of Brass from Iron by Electrolysis.— A descrip- 
tion of the process whereby brass is separated from iron was 
given in a Paper by Prof. C. F. Burgess, before a recent meet- 
ing of the American Electrochemical Nociety, and a brief 
abstract of the Paper appears in the Enginering News of New 
York. The author commenced by pointing out that iron and 
steel may be made to assume the passive state by employing 
the material as an anode in suitable electrolytes, such as 
sodium nitrate and other soluble nitrates, when it is no longer 
attacked by the anode products. Iron has a position consider- 
ably above copper in the electrochemical series of elements, 
and where two different metals are in contact the natural ten- 
dency is for the more electropositive one to go into solution 
with the greater case. The idea presented itself of making 
the iron more electronegative than the copper by causing it to 
assume the passive state, and upon using the sodium nitrate 
solution in which this state could be developed, it was found 


| that the brass could be completely removed from brass-covered 
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iron tube and the iron leftintact. This method of electrolytic 
stripping was Installed and operated with success in various 
factories, and is now an important adjunct to the dip-brazing 
method. This same electrolytic stripping process may be 
applied equally well in removing silver, lead, tin and other 
metals more electronegative than iron from an iron surface. 
Nickel cannot be removed in this way, however, since nickel, 
as well as the iron, assumes the electronegative or passive state. 
In removing brass from iron the current should remove it at 
the approximate rate of 1 gramme per ampere-hour, provided 
that all of the current enters the solution from the brass 
and none of it utilises the iron as an anode surface. To deter- 
mine how nearly this is the case when iron and brass in con- 
tact are exposed simultaneously to the solution, a brass and an 
iron anode, each having dimensions of lin. by 2:75in., were 
immersed in a sodium nitrate solution, and each was connected 
through an ammeter to the same source of current. It was 
found that on first closing the circuit almost all of the current 
passed through the iron anode, but after operating for a few 
seconds the iron became passive, after which the brass took 
all of the current. By using very high current densities, 
however, the iron may begin to conduct a small portion 
of the current, thus causing a liberation of oxygen on 
the iron surface. From these tests it was shown that the 
current has a high efficiency in the removal of the brass, 
and a practical trial has demonstrated that a small percentage 
only is wasted by flowing from the iron surface, provided the 
solution be maintained in good working condition and the 
applied electrical pressure be kept within suitable limits. In 
order to prove that the iron anode became, not merely a non- 
conductor, but actually electronegative, the author made a 
series of experiments on an electrode of iron in various sodium 
nitrate solutions by measuring the “single potential” of the 
electrode both before current was passed through and after 
different currents had been passed. It was shown that the: 
iron becomes strongly electronegative after appreciable current 
has begun to flow. In answer toa question the author expressed 
the opinion that the action is due to formation of a film of 
iron peroxide, similar to the case of lead ; the film on the iron. 
is, however, too fine to be detected. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


TO-DAY (Friday), October 28rd. 
PuysicaL Society. 

5 p.m. Meeting in the Physical Laboratory of the Royal College of 
Science, Exhibition-road, South Kensington. Agenda. 1. * The 
Bending of Magnetometer Deflection Bars," by Dr. C. Chree. 
2. ** On the Magnetisation of Basalt and the Magnetic Behaviour 
of Basaitic Bars when Heuted in Air," by Dr. G. E. Allen. 
3. Some Experiments with Electrical Oscillations,” by Dr. W. 
Watson. 

JUNIOR INSTITUTION OF ENGINEERS. 
6 p.m. Annual General Meeting at the Westminster Palace Hotel. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D'ALBE.] 


Action of Iodine on Copper Films.—Cathode projection gives 
a convenient means of obtaining metallic deposits of any 
required thickness. L. Houllevigue measures the thickness by 
converting the film of, say, copper into iodide by suspending 
close to it a grain of iodine. Newton’s rings are produced, 
and from their colour and configuration the thickness of the 
deposit may be deduced. A remarkable fact brought out by 
the experiments is that when the thickness of the film is below 
40% it cannot be converted into iodide. The author kept a 
film averaging 30% in thickness immersed in iodine vapour 
for three hours without noting a sign of combination. The 
film showed the characteristic absorption of light in the 
violet and the blue. Brought into contact with air and 
heated, it was immediately oxidised. The author found 
also that if, after producing a set of Newton’s rings on the 
film by partial iodisation, the film was completely iodised. 
there was always a ring of unaltered copper round the central 
patch. This is explained by the chen diagram, where Т is 


the portion first iodised, and B the portion iodised by the final 
operation. The first operation leaves metallic copper outside 
MN, while the final iodisation is not capable of converting the 
thin copper layer at aa into iodide. A similar phenomenon is 
observed in the case of silver. The author summarises his 
results as follows: — The smallest molecule of copper capable of 
chemically combining with iodine has linear dimensiona of the 
order of 40. Its weight is of the order of 5 х 1 milligrammes. 


[L. HourrEviovE, Journal de Physique, October, 1908.] 


Dispersion of Dielectric Constants.— Under this name E. Marx 
treats of the change in the capacity of a liquid condenser with 
the frequency of the discharging current. Drude has shown 
that for waves having a period of a thousand million per second 
the dielectric constants of some liquids vary with the frequency. 
The author has dealt with longer waves, having periods of from 
10-8 to 10-7 per second. In constructing his apparatus, the 
author utilised the difference of behaviour towards rapidly 
alternating currents shown by metals and electrolytes respec- 
tively. While an electrolyte has the same resistance for 
Hertzian waves as it has for continuous currents, the 
resistance of a metallic conductor depends upon the fre- 
-quency. If an electrolyte is connected in parallel with 
an inductance, the ohmic resistance of the latter, and its 
counter E.M. F., vary markedly with the frequency. On regu- 
lating the resistance of the electrolyte so that both branches 
have equal current and develop an equal amount of heat, a 
very simple relation between the electrolytic resistance and 
the inductance gives the frequency of the current. The results 
obtained in the case of petroleum and benzol show no disper- 
sion within the region specified. e., for waves ranging from 
10 to 34 metresin length. In water, also, no dispersion of the 
dielectric constant can be traced. The search for proper 
oscillations in the electric spectrum is therefore fruitless so 
far. It will probably only be rewarded in the region of very 
small wave-lengths. 

(E. Manx, Ann. der Physik., No. 11, 1908 ] 


Cathode Fall in Helium. — In connection with the work of 
Mey (see The Electrician, Vol. LL, p. 357), R. Defregger has 
studied the cathode fall of a number of metals in helium, 
where a chemical action between the metal and the gas is 
excluded. The helium was generated in a vacuum, and cleaned 
by passing it over red-hot magnesium shavings and copper 
oxide, and finally freed from remaining impurities by means of 
the potassium sodium alloy. The metals were put into the 
form of highly-polished wires, and included copper, platinum, 
silver and steel, all of which had a cathode drop of 160 to 180 
volts, and zinc (143), mercury (142-5), aluminium (141), bis. 


| muth (137), and magnesium (125). What is remarkable is how 
| slight the fall is generally in helium. Again, the succession 
| found by Mey is not maintained in helium. The nobler metals 


have similar values of the cathode fall, and what differences 
there are cannot be connected with any other physical or 
chemical property of the metals. The value found for plati- 
num—viz., 168 volts—differs considerably from  Strutt's 
226 volts. The difference may be due to the fact that the 
author's helium contained a small proportion of argon, which 
it is extremely difficult to separate completely from the helium. 
In the vacuum tube only the lines of helium and mercury 
could be discovered. No special effort was made to eliminate 
the mercury, since it is well known that its presence does not 
influence the cathode fall. 
[R. DErFREGGER, Ann. der Physik, No. 11, 1908.] 


Dark Cathode Space.—G. C. Schmidt has formulated an 
interesting theory of the dark cathode space, which is modelled 
on the Nernst theory of the electrolysis of aqueous solutions 
If, in an ionised gas, the current-density is increased, the 
regions near the electrodes will be made comparatively poor in 
ions, since they are not formed with infinite rapidity and 
diffused towards the electrodes. Since the positive ions very 
probably move more slowly than the negative, it is natural 
that the impoverishment should be greatest at the cathode, 
towards which the positive ions migrate. The dark space 
is therefore the district of impoverishment. That this is 
actually the case is proved by a simple experiment. On 
introducing into the dark space the terminal of an electrometer 
connected with a capacity, it is found that it takes a long 
time to get charged. It charges itself all the quicker, the more 
the electrode or probe is approached to the glow-light, and thus 
brought into a region of greater ionisation. Anything that 
ionises the gas in the dark cathode space, or that increases the 
number of ions in it, reduces the cathode fall of potential. 
Cathode rays and canal rays, when made to fall upon the dark 
cathode space, have that effect, but cathode rays are the more 
effective of the two. The cathode rays belonging to the cathode 
itself, if thrown back upon it by a metallic mirror, have the 
effect of reducing the dark space and the cathode fall of 
potential The author traces some striking analogies between 
these phenomena and what happens in the electrolysis of 
copper sulphate. 

[G. C. Вснмірт, Ann. der Physik., No. 11, 1903.) 


Association of Municipal Corporations.— The autumn meet- 
ing of the Association of Municipal Corporations was held on 
Wednesday, Sir Albert K. Rollitt presiding. In his speech, the 
chairman expressed the opinion that proper active co-opera- 
tion in spreading the benefits over the country of an 
educational system with the powerful means and organisation 
possessed by municipalities would be more valuable than dis- 
cussing fiscal changes. The application of science to industry 
might be the means of permanently maintaining the commercial 
pre-eminence of Great Britain. The Town Clerk of Birming- 
ham then proposed that the report of the Municipal Trading 
committee should be referred to the Council of the Association 
for consideration. He thought municipal corporations had no 
reason to be dissatisfied with this report, although it must be 
left to the future to decide whether all the recommendations 
were practicable. The Town Clerk of Leeds supported the 
motion, and, speaking on the broad question of municipal trading, 
said that Corporations desired the fullest publicity of their 
affairs and criticism of them. This was the attitude which 
municipalities had always taken up. Attention was then drawn 
to the surcharges made by the Local Government Board 
auditors, and to other financial restrictions placed upon the 
London Borongh Councils, and the following resolution was 
adopted :—‘‘That it be referred to the Council to promote 
legislation in the next session of Parliament to place Metro- 
politan Borough Councils in an equivalent position to that of 
the provincial Corporations.” The chairman next moved that 
the President of the Local Government Board be asked to 
receive a deputation on a number of subjects approved by the 
Council. After a vote of thanks to the chairman, the pro- 
ceedings terminated. 
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RADIO-ACTIVITY.* 
BY FREDK. SODDY, M.A. 


The subject of radio-activity is one ofthe later developments 
of a new era in the progress of the physical sciences which 
may be said to date from the discovery of the X-rays by 
Róntgen in 1895. The X-rays so nearly resemble the 
Becquerel rays in their experimental properties that it will be 
instructive to preface our study of the latter by a considera- 
tion of the former, and to trace the historic connection between 
the two discoveries. The X-rays represented a new departure, 
in that they area type of radiation, invisible to the unaided eye, 
but capable of easy detection, to which our ordinary ideas of 
transparency and opacity do not apply. The transparency or 
opacity of matter to ordinary light is a very arbitrary pro- 
perty, depending almost entirely on the nature of the substance. 
But in the case of the X-rays the power of penetrating matter 
was found to be very largely a question of density, and had 
little to do with nature. To express this result another way, 
the proportion of the X-rays absorbed by matter is controlled, 
mainly at any rate, by the absolute quantity or mass of matter 
through which the rays have to penetrate, and it does not 
make much difference whether the matter in question is made 
up of glass or metal, or even of a gas. 

Since the X-rays are invisible, indirect means of investiga- 
tion must be adopted, and these fall into three divisions: (1) 
Electrical methods ; (2) photographic methods ; (3) fluorescence 
methods. 

The first depends on a most important property of the rays, 
the nature of which we shall have to consider later in some 
detail, of rendering any gas through which they are made to 
pass a conductor of both positive and negative electricity to a 
definite limited extent, so that the extent of conductivity can 
be used as the basis of measurement of the intensity of the 
rays. The second and third methods are almost too well 
known to need description, the second depending on the 
power of the rays to affect a photographic plate prepared from 
an emulsion of bromide of silver in gelatine, which 1s precisely 
analogous to the action of ordinary light, and the third on the 

roperty of various substances, of which barium platino-cyanide 
is the most commonly used, of visibly fluorescing caver the 
action of the X-rays, whereby, by introducing into their path 
screens coated with this substance, the rays can be made to all 
intents and purposes visible to the eye. 

The origin of the production of X-rays claim a brief con- 
sideration. In an electric discharge through an exhausted 
bulb, when the vacuum is sufficiently high, what are now known 
as cathode rays are propagated normally to the surface of 
the cathode through the exhausted space. The direction 
of these rays has no relation to the position of the cor- 
responding anode, which may be placed anywhere, even 
directly behind the cathode. With a flat cathode they 
are propagated more or less as a parallel pencil, but if 
the cathode surface is made concave, the path of the 
rays from' the different parts of the surface can be made 
to intersect at a certain point or ‘‘focus.” If at this focus is 
placed any obstacle to the path of the cathode rays it is found 
that the X-rays are propagated radially from this obstacle or 
‘‘anti-cathode,” and the greater the resistance offered by the 
latter to the passage of the cathode rays, the more intense 
are the X-rays that result. These cathode rays have been 
exhaustively investigated by Crookes and by Lenard; and 
the latter in a series of researches showed that they also can 
penetrate matter to a certain limited extent, and he succeeded 
in making them pass through a window in the vacuum tube 
made of thin aluminium foil. By investigating them out- 
side the tube, Lenard found that the same law held for the 
cathode rays which holds for the X rays. The transparency 
of matter to their passage is a function only of the absolute 
mass of matter employed and is independent of its 


* These articles are based on а series of 12 lectures which Mr. Soddy 
is now delivering at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 
published in book form by The Electrician ` Printing and Publishing Co. 
All rights reserved. 


nature. But, compared with the X-rays, the cathode rays 
are vastly less penetrating and are stopped with great ease 
even by gases. Now, since the intensity of X-rays in a focus 
tube increases with the density of the material of which the 
anti-cathode is made, it follows that the X-rays are the result 
of the sudden stoppage of the cathode rays—the more suddenly 
the latter are stopped the more intense are the X-rays pro- 
duced. The X-rays are propagated from the anti-cathode 
radially in all directions, and this is the chief point of distinc- 
tion between the two types of rays, for the cathode rays proceed 
from a flat cathode in parallel lines. Another point of 
distinction is that the path of the cathode rays is deviated by a 
magnet, whereas the path of the X-rays is not known to suffer 
deviation. In this way it is easy to show that the cathode 
rays are the cause and the anti-cathode the source of the X-rays, 
for if the former are deviated by a magnet so as to no longer 
impinge on the latter, the production of X-rays to a large 
extent ceases. 

When we come to deal with the so-called B- rays of radio- 
active substances, we shallsee that they resemble in nature the 
cathode rays of a Crookes tube, and we shall have to consider 
carefully some of the arguments on which the nature of the 
cathode ray is based. But at present it may be stated that 
this evidence points to the conclusion that the cathode rays 
consist of discrete particles of excessively small size travelling 
with enormous velocity and carrying a charge of negative 
electricity. The X-rays, on the other hand, are the pulses or 
disturbances in the ether of an electromagnetic nature which 
result when the velocity of the charge carried by the cathode 
ray is suddenly accelerated, the object of the anti-cathode 
being to reduce this velocity to zero in the least possible time. 
Thus the X-rays, like light, are ether pulses, and the difference 
seems to be that in the former the disturbances are of the nature 
of sudden pulses very rapidly dying away, whereas in light 
there is a regular succession of undulations of the same kind. This 
would account for the fact that the X-rays have not been 
reflected or refracted or polarised, although in their nature they 
so nearly resemble light rays. But the cathode rays are of 
such a totally different nature that some justification is needed 
in still retaining the word “© ray " for this phenomenon. Now, 
in many of their experimental characteristics the X-rays, 
cathode rays, Becquerel rays and even the ultra-violet light 
waves are very similar, despite the fundamental difference in 
their nature, some of the types being vibrational and others 
corpuscular in character. It is, therefore, practically expedient 
to designate them all as “rays”; but to avoid misunderstanding, 
it may be pointed out that in these lectures the use of the 
word “ray” does not presuppose anything of the nature of 
the disturbance propagated, but is used as a convenient term 
to express effects propagated to some distance in a straight line 
from their source without the lapse of a sensible period of time. 

M. Henri Becquerel, in 1896, made the first discovery of the 
property of radio-activity for the element uranium, and the 
circumstances that led him to the experiment are histori- 
cally very interesting. At that time less was known of the 
origin of the X-rays than we know now. M. Poincare had 
suggested, since the source of the X-rays was apparently in the 
fluorescence of the glass bulb, that possibly X-rays always 
accompany fluorescence. This was, of course, a confusion 
between cause and effect. In the old X-ray tube, before 
Mr. Jackson's focus tube came to be used, the anti-cathode 
was absent, and the source of the X-rays was the glass on which 
the cathode rays directly impinged, and which was caused to 
fluoresce strongly in consequence. The fluorescence was thought 
to be the source of the X-rays. 

M. Becquerel, acting on this idea, examined some fluorescent 
compounds of uranium. His method was to place the bare salt 
above a photographic plate, which was carefully wrapped up in 
opaque material, and so protected completely from the direct 
action of light, and to expose the salt to direct sunlight, 
so as to cause it to fluoresce. He found that his plate was 
affected in these cireumstances, even when a layer of copper 
foil or aluminium was interposed between the substance and 
the plate. But M. Becquerel also soon found that the expo- 
sure to sunlight was unnecessary, and the same effect was 
obtained in absolute darkness, even when compounds were 
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employed which, since their preparation, had never been 
exposed to light. Moreover, he found he obtained the same 
result whatever compound of uranium was employed, whether 
it was fluorescent or not, and he soon satisfied himself that 
he was investigating an entirely new property of the element 
uranium, which was completely unconnected with the property 
of fluorescence (see Comptes Rendus, CXXII., 1896, pp. 420, 
501, 559, 609, 762 and 1,086). The characteristics of this 
radiation from uranium are very similar to those of the X-rays. 
The penetrability of the rays for ordinary matter is, as a 
first approximation, a function of the density of the matter 
and not of its nature. The rays make the air, or other gases, 
limited conductors of electricity, or, as weshall say, **ionise" them. 
This can be easily shown by a gold-leaf electroscope, which is 
discharged in the presence of any uranium salt. It may be 
pointed out that the same instrument would retain its charge 
indefinitely in vacuo even in the presence of uranium, or when 
acted upon by the X-rays—z.e., the gas present plays a direct 
part in the transport of the electricity. The uranium rays fail 
to excite fluorescence (for example, in barium platino-cyanide), 
but this almost certainly is because of their excessively feeble 
character compared with the X-rays from an ordinary tube. 
Rutherford has also conclusively shown (Phil. Mug., 1899, 
V., 47, p. 111, and The Electrician, Vol. XLII., p. 399) that the ura- 
nium rays are like X-rays, non-polarisable and non-refrangible. 

The property of radio-activity is new and fundamentally 
important on account of its apparent spontaneity and persis- 
tence. To ionise the air, or even to fog a photographic plate, 
requires energy. In the case of the cathode rays and the X-rays 
they produce, the source of the energy is directly traceable 
to the electric field in the tube, and particularly tothe great drop 
of potential that always exists in the “dark space" around 
the cathode. But in the case of uranium the source of the 
energy is not apparent. It is true that the emission of energy 
is small, amounting, as Rutherford and McClung (Phil. Trans., 
1901, 196, p. 55) haveshown, to 0:03 gramme-calorie per year 
for the case of 1 gramme of uranium oxide. But when we 
come to consider the case of the element radium we have to 
deal with radiations incomparably more powerful, and we shall 
find that this number has to be multiplied at least a million 
times. It is obvious that the source of this energy must 
either be an external unknown or unrecognised form of energy,“ 
or it must be derived from the internal energy of the substance 
itself which is undergoing some change. Both views find 
supporters, but it is the main object of these lectures to show 
that the radio-active elements are undergoing continuous change, 
and that, therefore, energy changes must, theoretically, also 
occur. Untilexternal sources of energy have been discovered, 
it is allowable to consider the energy change observed as due 
to the material change that is taking place. 

Other Rudio-actire Substances.—Soon after M. Becquerel's 
discovery Mme. Curie (Thesis presented to the Faculté des 
Sciences de Paris, Chem. News, 1903, p. 85, ef seg.) made a care- 
ful examination of practically all the known elements, and found 
that only one—viz., thorium—was, like uranium, radio-active. 
Schmidt simultaneously discovered the radio-activity of thorium. 
Withregard to theother elements, Mme. Curie states that if they 
possess radio-activity it can only be to an extent at least 100 
times more feeble than that possessed by uranium and thorium, 
which are of very similar activity. But although none of the 
known elements in the pure state possessed appreciable radio- 
activity, Mme. Curie observed that certain ores of uranium 
and thorium, notably the pitchblendes, were several times as 
radio-active as the element uranium or any of its compounds. 
The following is a list of the minerals examined and their 
activities :— 


х 10-1 amperes. x 10—!! amperes. 
l: 


Pitehblende (Johanngeorgen- Doi 4 
stadt) 8˙3 Crange ite 2˙0 

Do. (Joachimsthal) .. 7:0 Monaz ite 0:5 
Do. (Pzibran) ...... 05 Eschyn ite 0˙7 
Do. (Cornwall) 1:6 Fergusonite 0˙4 
Cleveite 1:4 Samarskite .............. 11 
Chalcolite ......... — ÁÓ 5:2 , va o ES 0:3 
Autun it 2-71 Carxrnot ile 6:2 


* If, for example, all space were permeated by a type of radiant energy 
to which ordinary matter was completely transparent, but to which the 
radio-active substances were more or less opaque, it is possible that this 
source might explain the energy emitted by the latter class of substances. 


The method of measurement will be considered later, but 
the activity is expressed by the current in amperes which was 
enabled to pass through the air, under the action of the rays, 
from a layer of the substance of area 64 sq. cm. 

The following table gives the radio-activity, on the same 
scale, of uranium and its pure compounds :— 


x 10-!! amperes 


Metallic uranium (containing carbon) .............. 2:3 
Black oxide, ООо e eS ER ЫМ ака nd 2:6 
Green oxide. ШУО уузу De Eo E DRE US ee 1:8 
Uranic hydrate, UO; . aed ОВ 0:6 
Sodium uranate, NaU4O- ........................ 1:2 
Potassium uranate, К„Т,О,........................ 1:2 
Ammonium uranate, (NH Mr pr 18 
Uranium sulphate, 100,80, ЗН.0........... . 0-7 
Potassium uranyl sulphate, UO, SC., E,S0, 2H,0.... 07 
Uranium nitrate, UONO;) z. 6H40 ................ 0-7 
Phosphate of copper and uraniunnnmnn 0:9 
Uranyl sulphide, СО,8 ..... Nd dns Ra E VA ROCA 1:2 


It will be seen from the above table that the radio-activity 
depends mainly on the percentage of uranium present in the 
compound, although the density and state of division of the 
compound must, by altering the proportion of the rays absorbed 
in the substance itself, exert an influence on the observed 
activity. But metallic uranium itself is only one-fourth as 
active as the Johanngeorgenstadt pitchbende, which probably 
contains about 70 per cent. of uranium. Mme. Curie next tried 
whether an artificial mineral, prepared. from pure materials, 
would show any higher activity than the materials of which it 
is compounded. She chose chalcolite for the purpose, which is 
a phosphate of copper and uranium, and she found the artificial 
preparation possessed an activity corresponding to its compo- 
sition—viz., 0:9, compared with 5:2, the activity of the natural 
mineral. 

Mme. Curie came to the conclusion, as the result of these 
SUMUS that radiv-uctirity is an demie property which is 
independent of the physical or chemical state of the active 
element, but is, when compounds of similar density and 
states of division are compared, proportional only to the 
quantity of active element present. On this view, the high 
activity of the natural minerals examined could only be 
explained by supposing them to contain a new element 
(since none of the known elements except uranium and 
thorium are radio-active) many times more active than 
uranium, which had hitherto escaped detection by the 
analyst. ' 

М. апа Mme. Curie then proceeded to the decomposition 
of pitchblende, and its separation by chemical analysis into 
its constituent elements. Each preparation was tested for 
radio-activity, and as was to be expected, if the high activity 
of pitchblende is due to the presence of highly active. new 
elements, the radio-activity was found to increase in certain 
of the fractions at the expense of the activity. of the, others. 
The result was the discovery of two new very strongly radio- 
active substances, named by the Curies “polonium” and 
“radium.” | m | | | | | 

It will be convenient to consider the case of radium first, in 
the discovery of which M. Bemont.was associated with M. and 
Mme. Curie. Radium is the only new radio-element that has 
so far been isolated in the pure state, or which has been found 
to give a new spectrum. It was discovered that the barium 
separated from pitchblende possessed marked activity, and if 
the active barium chloride was fractionally crystallised, the 
activity tended to concentrate.in the least soluble fraction. 
The active barium preparations were, as soon as possible, sub- 
mitted to M. Demarcay for spectroscopic examination in order 
that the hypothesis of the existence of a new element might 
be confirmed. In the first specimens a new line in the ultra- 
violet (A= 38147 of considerable intensity was detected, 
and as preparations were obtained of higher and higher activity, 
this line became stronger and new lines appeared. As the 
fractionation of large quantities of material was proceeded with, 
small quantities of intensly active products were prepared in 
which the new spectrum predominated and only the three 
strongest barium lines were visible. Finally a product was 
obtained, in the spectrum of which the presence of barium lines 
was scarcely detectable. The following table shows the 
measurements of Demarcay of the spark spectrum of radium 
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between the limits A=500°0 and A=350°Opp. 
of the strongest line is put at 16 :— 


The intensity 


À Intensity. | À Intensity. 
482-68 ........ .. 10 | 46008 .....-.. e 8 
472-669 .......... 5 453:35 .......... 9 
469-98 ..... „ 8 44961 .......... 8 
460 e 7 4340s. 12 
468:30 0 14 381:47 .......... 16 
464:9 .......... 4 364-96 .......... 12 


In addition there are two well-marked misty bands in the 
spectrum, and in general the spectrum is similar in its cha- 
racteristics to those of the other alkaline earth metals. Runge 


i | 


| EVE eux 
Fic. 1.—Radiograph of an Aluminium Medal taken by M. Becquerel 
with the Uranium Rays. Exposure: A fortnight. 
(From “ Rapports du Congrès International de Physique, 1900 ” 
Tome III., p. 51.) 


. 


and Precht (Phil. May., 1903, VI., 5, p. 476) have examined the 
spark spectrum of radium in a magnetic field, and have found that 
the strongest lines are exactly analogous to the strongest lines 
of barium and to the corresponding lines of the related ele- 
ments magnesium, calcium and strontium, and, like them, may 
be grouped into throe series, a pair of lines in each series, the 


Fic. 2.—Negative produced by Writing with a Glass Tube containing a 
few milligrammes of Pure Radium Bromide on a Photographic Plate 
wrapped in Black Paper. 


distance apart of the two lines being the same for all three 
series of any one element. In the second series of each 
element there occurs besides the two lines a third, which they 
term a “satellite.” In calculating the distance apart, the 
oscillation-frequency which is the reciprocal of the wave-length 
is employed. The following table shows the corresponding 
lines in the spectra of magnesium, calcium, strontium, barium 


and radium, expressed in Angstrom units. 


== Mg. ca. Br | Ba | Ra 

| ; (2 808 | 3.969 | 4,216 4,984 | 4,682 
Primary series. e % өе ө ® \ 3.796 8,934 4,078 | 4,554 | 8,815 
( — | 8,181 | 3,475 4,166 | 4,436 

lst secondary series .... 42,798 | 3,179 | 8,465 4,131 , 4,841 
(2,791 | 8,159 | 3,381 , 3,892 | 8,650 

(2,997 | 3,787 ' 4,806 4,900 , 5,814 

2nd secondary series 125929 | 8,706 | 4162. 4,525 | 4,533 


NER AA 
The following is a table of the distances apart of the three 
pairsin the caseof radium measured on the scale of frequency :— 


— | À 10"/^ | Difference. 
ре | 7.33 918568 Y .. | 
Primary series 1 5 Sod \ 4,8583 
| | E ae 
Ist secondary series 4 301977 253900 | |. 4,8585 
2nd secondary series \ са езе 4,858:6 


Now the distances apart of the lines inereases as the atomic 
weight of the element increases, «nd from the values in the 
case of Mg, Ca, Sr and Ba Runge and Preeht have extrapo- 
lated for the case of radium, and obtained for the atomic 
weight of radium, the number 257°8. This, as we shall see, 
is considerably above the experimental number found by 


Mme. Curie. Ontheotherhand, Marshall Watts (Phil. May., 1903, 


| made by M. and 


VL, 6, p. 64) has deduced for the atomic weight of radium 
from independent relations between its spectrum and those of 
the other alkaline earths the number 225, which is identical 
with Mme. Curie's number. This matter needs further inves- 
tigation, but for the present we must accept the experimental 
value, especially as it is that required by the periodic law. 

The line 4,826:14 in the radium spark spectrum is stated by 
Runge and Precht to be the one most prominent in the flame: 
spectrum, and is analogous to the strongest flame lines 
Ba 5,535, Sr 4,607, Ca 4,426, for all these lines are resolved 
into triplets by a magnetic field, the lines in each case being 
equidistant from one another on the scale of frequency. We 
thus see that the spectrum of radium, when subjected to the 
strictest investigation by the modern methods of spectroscopy, 
is the normal spectrum to be expected for an alkaline-earth 
element heavier than barium. Radium shows in its spectrum 
no indication of any special peculiarities which might be con- 
nected with its many unique radio-active properties, and this is 
the more surprising when itis considered that the methods of 
spectroscopy have thrown a great deal of light on the internal 
mechanism of the chemieal atom. 

Mme. Curie states that the strongest line of radium cannot 
be observed with specimens less active than fifty times that 
of uranium. Since radio-activity ,5.)) th of this can be 
easily detected (compare Strutt, Phil. May., 1903, VI., 5, p. 683), 
it follows that for radium the radio-active test is 150,000 
times more sensitive than the spectroscopic. Nevertheless, 
Demarcay classes radium among the bodies which possess 
the most sensitive spectrum reaction. In pitchblende itself 
the quantity of radium is probably about one-twentieth of the 
minimum quantity detectable by the spectroscope. The use 
Mme. Curie of the property of radio-activity 
as a means of detecting and separating new elements is strictly 
analogous to the use made by Bunsen and Kirchhoff in the 
early sixties of the spectroscope for the same purpose. Thus 
44,200kg. of Dürkheim water were worked up by these 
investigators and 7:272 grammes of caesium obtained there- 
from, the sole guide to the existence, and in the early stages 
of the separation, to the analytieal behaviour of this new 
element being the two bright blue lines in the flame spectrum. 

The recognition by Mme. Curie of radio activity as an 
atomic property is the most remarkable feature of her work. 
For if we except inertia there is, strictly speaking, only one other 
© atomic property," and that is weight, which alone is an additive 
property of the atoms, each constituent atom contributing its 
quota without possibility of its being changed by any agency 
we know of. This is shown by the fact that this is the only 
po that can be used universally as the basis of chemical 
analysis. Of other properties spectrum reactions represent 
probably the nearest approach to an atomic property, for 
within certain limits of temperature the spectrum of an element 


D 
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is the same whatever the compound employed. But the 
spectrum reaction is not an additive property, and the 
intensity of à spectrum is by no means a sure indication of 
the quantity of element present, for many spectra are 
* masked" by comparatively small quantities of impurities. 
Nevertheless, by spectrum analysis it is frequently possible 
to get a rough quantitative estimate of the amount of an element 
present. 

In spite of the discovery of many new facts, which at 
first sight seemed to contradict the view that radio activity 
is an atomic property, there seems no doubt of its truth 
at the present time. It has not been found possible to 
influence radioactivity by any known agency any more 
than it has been found possible to alter weight, and the 
more free from disturbing causes (such as absorption) 
the measurements are, the more. accurately this result 
holds good. Hence radio-activity is fitted in every respect as 
a property upon which a method of quantitative chemical 
analysis could be hased. We shall see later that radio-activity 
furnishes a means of qualitative analysis also. There are 
certain peculiarities which enable us instantly to recognise 
thorium, or radium, from uranium (even were all these elements 
mixed) without performing a single chemical or spectroscopic 
test with the substance. 


(To be continued. ) 


THE RYDE ELECTRICITY WORKS. 


The new electricity works formally opened by the Mayor of 
Ryde on October 1st possess features of peculiar interest in 
several respects. In the first place, the generating sets are 
operated entirely by producer gas, the erection of the station 
was only commenced last March, and an action to restrain the 
company from working any longer has already been partly 
heard. There is also the unpleasant fact to be faced, that the 
load-curve can never be of the most profitable nature ; the 
district is essentially residential, with very little load due to 
business and trade premises, and the consequence is that even 
in winter the load will only extend from 4 p.m. to 11 p.m., 
while in summer it will be less than half this length of time. 
These circumstances limited the capital expenditure very con- 
siderably, and the promoters have, therefore, put down plant 
of the least expensive type, and of the only kind, excepting 
water power, which is not available, calculated to pay its way. 
Accumulators have been installed to deal with light loads, 
when the station is shut down entirely and left to take care of 
itself. It will require exceedingly careful management to 
make the undertaking a success, both engineering and financial, 
and the task is no enviable one. 

The gas producer plant consists of two steel-cased gene- 
rators, lined with firebrick and fitted with a hopper at the 
top, through which fuel is fed. "There are also two vertical 
boilers for blowing air and steam into the generators, a cooler, 
refuse box, scrubber and brick gas-holder. Each generator has а 
capacity of 200 H.P., and can generate 18,000 cubic ft. of gas 
per hour. Best anthracite cobble coal at 29s. 6d. per ton is 
used, but after the present stock is exhausted pea nuts at 24s. 6d. 
will be employed. For one Board of Trade unit delivered 
by the dynamos, 1:91. of coal is required, in addition to 
Q:04lb. of coke for the boilers. These figures, however, only 
apply to the most favourable conditions—i.e., when work- 
ing on full load ; they become considerably larger on partial 
load. Steam at 75]b. per square inch is taken from the boilers, 
and after being superheated by passing through the hot gas- 
pipe from the generator, is fed into the bottom of the generator. 

he resulting gas is then passed through the cooler, which is 
merely a cylindrical tank containing the gas main surrounded 
by water. The effect of this operation is to deposit tar and 
refuse in a refuse box at the base of the cooler. After passing 
a valve, the gas enters the scrubber by means of a water seal 
at its base, and from thence to the holder, which is 15ft. in 
diameter by 10ft. in height. The length of 12in. gas main 
from the holder to the engines is about 65ft., and approximately 
2 gallons of water per day are pumped out of this pipe. 
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It is customary, when not actually generating gas, to allow 
draught to pass through the furnace and out by a blow-off pipe 
controlled by a valve. This entails the escape of a very small 
quantity of gas, and the smell therefrom may be unpleasant to 
surrounding residents; but, as a matter of fact, it has been 
found quite unnecessary to follow this practice at Ryde, so 
that when the producers are not at work they are sealed up 
entirely, making it impossible for E gas to escape. In spite 
of being sealed in this fashion, which effectually prevents any 
draught passing through, the furnaces are found to be in 
working order after being shut down for 36 hours. The 
Steam pipes from the steam boilers to the producers are in 
duplicate. 

There are two sets of Tangye three-cylinder vertical gas 
engines of 200 maximum brake-horse-power each, for a con- 
tinuous working load of 150 B.H.P. at 210 revs. per minute, 
each coupled directly to a six-pole dynamo of 4580-530 volts, 
200 amperes capacity, supplied by Thomas Parker (Ltd.). The 
engines work on the Otto cycle, and are fitted with three 
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Ес. 1.—Brock PLAN оғ GENERATING STATION, SHOWING GENERAL 
ARRANGEMENT OF PLANT, &. 


cylinders, the cranks being set to receive an impulse at 
every two-thirds of a revolution. Governing is effected by 
“throttling” the explosive mixture; the frequency of the 
impulses is the same for all loads, the predetermined ratio of 
gas and air remains constant, but the quantity of mixture 
admitted to the cylinders is controlled by the governor, and 
thus the consequent strength of the impulse is in proportion to 
the load carried by the engine. The gas is reduced from 1 fin. 
or 12in. to atmospheric pressure by means of a suitable pres- 
sure regulator, and is mixed with the air just before passing 
through the balanced valve which is operated by the engine 
governor, the latter being of the flywheel type and very sensi- 
tive in its action. The use of three cylinders and consequent 
frequency of explosions, coupled with the method of governing 
by “throttling,” results in a very even turning movement of 
the crankshaft, and renders the engine particularly suitable 
for coupling directly to dynamos. By the adoption of the 
vertical ty pe of construction, vibration is reduced toa minimum, 
and thus very heavy foundations are unnecessary. The 
cylinders are carried on the top of a cast-iron standard of the 
enclosed type, this being bolted to a massive cast-iron base, 


Cooler 
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which carries the main bearings for the crankshaft and also 
forms an oil bath. The end of the connecting rod works into 
the oil bath, and tho oil is thrown over the whole of the 
internal working parts, the cylinders and bearings thus 
being efficiently lubricated. Each cylinder jacket is cast in 
one piece with its combustion chamber and exhaust valve 
box, thus doing away with all troublesome face joints 
and leaky water passages. Ample space is provided for the 
free circulation of cooling water around the walls and valve 
seats mostly exposed to the high temperature of the burning 
gases. The open end of the cylinder is carefully fitted into 
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Fic. 2.—ЕТАП,Е PLAN AND ELEVATION OF THE Two 150kw. SETS, SHOWING THE 


ARRANGEMENT OF Gas Mains AND PIPING, &c. 


the standard and held in position by bolts. The valves are 
operated from two horizontal cam shafts driven by a vertical 
side shaft and machine cut gearing from the crankshaft. The 
upper shaft carries two cams for each cylinder. One engages 
with a roller at the end of a lever and operates the inlet valve 
for the admission of the mixture of gas and air. The other is 
to work the igniter ; this at the proper instant operates the 
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valve. Ignition is effected by means of a magneto-electric 
machine of the rotary type, driven at a suitable speed by gear 
wheels from the upper cam shaft; this speed, although not 
excessive when the engine is working at full load, is sufficientl 

fast for starting, and no batteries or accumulators are таш]. 
It should be understood that the ignition employed on these 
engines is not of the ordinary form; the spark does not 
“jump,” but is drawn out in the form of an arc by the ter- 
minals first making actual contact and then being drawn apart. 

A Reavell air compressor coupled through gearing to a 4 H.P. 
motor charges two receivers with air to a pressure of about 
150lb. per square inch; this is sufficient to start the engine 
easily and steadily. For starting, one of the cylinders is con- 
verted into а compressed air motor in the following manner :— 
Attached to one of the admission valve levers is a handle 
which, on being moved over from right to left, throws the 
lever out of gear with the cam and renders the inlet valvo 
inoperative for the time being ; at the roller end of the exhaust 
valve lever for the same cylinder is a small 
relief lever"which on being pulled into a vertical 
position will be actuated by a cam at the 
side of the regular exhaust cam, which is 
arranged to open the exhaust valve during 
every upstroke of the piston; similar relief 
levers are fitted to the exhaust levers of the 
other cylinders for reducing the compression 
when starting. À pipe conveys the compressed 
air from the receiver to tho starting valve 
which is attached to the cylinder; this valve is 
actuated by a cam on the vertical side shaft 
and timed so as to open at the commencement 
of each down stroke of the piston. The crank 
corresponding to the starting cylinder is 
set a little past the upper centre, gas supply 
turned on, starting valve opened, and engine 
wil start and continue to be run by the 
compressed air until explosions are taking place 
in the other cylinders. The compressed air 
supply is shut off and the inlet and exhaust 
valve levers and cams put back in their ordin- 
ary working position. The starting valve is 
put out of gear by moving the lever away from 
the cam, and is kept in this position by means 
of the peg provided. It is possible to vary 
the quality of the mixture by causing the inlet 
apertures of air and gas to vary in size. This 
is effected by a sleeve which fits over a cylinder 
in each of which there are two slots. On 
rotating the sleeve about the cylinder it is 
clear that the areas of the apertures will be 
varied, thus increasing or decreasing the value 
of air or gas at will. 

The c rculating water for the cylinder jackets 
will be obtained fiom a deep well pump of біп. 
bore, at a depth of 330ft., which has just been 
sunk, and gives a practically unlimited supply 
Should the circulating pump fail, however, 
there are two alternative methods, one of 
which is in the town mains. The third method 
depends upon gravity; water would be taken 
from storage tanks situated above the pump 
room, through the cylinder jackets, and then, 
instead of passing through the cooler, it would 
flow direct into the tank below the cooler in 
order to obtain sufficient fall. 

The engines run with remarkable smooth- 
ness, and ag far as noise is concerned it is 
extremely difficult to distinguish them from steam engines. 
A silencer is employed for the exhaust, and consists of an 
iron cylinder with a pipe projecting into the atmosphere 
from the top. The exhaust pipe from the engines enters 
the cylinder at the side near the top, and immediately turns 
downwards at a right angle, till within a few inches of the 
bottom, where it stops. Where the separate exhaust pipe 


mechanism for breaking the electric circuit at the terminals of | from each engine cylinder joins the main exhaust pipe there 
the igniter. The low shaft carries the exhaust valve cams, | is sprayed up inside the latter a jet of water from the circu- 
each of which actuates an exhaust lever for opening an exhaust : lating pipe, thus tending to cool the exhaust gases long before 
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they reach the atmosphere. The result of this is that, in _ feeder has a section of 0:2, 0:1, 0:2, and ends in a feeder pillar 
addition to the aqueous vapour inseparable from a large gas | having five distributor ways. By means of fuses the system 
engine exhaust, this water is vaporised and emitted from the , is divided into three, so that should a fault occur on one 
exhaust pipe in the form of a small cloud of steam. No noise section the fuse blows and the other sections remain unaffected. 
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Fic. 3.—ENGINE Коом, 


ог smell results, and the effect is considerably less than that | ZAbout 3 miles from Ryde is the village of Sea View, 
caused by the atmospheric exhaust of a 20 H.P. steam engine. | and Spring Vale lies in between. Both these places, and the 
T The dynamos do not possess any features of particular | road which joins them with Ryde, are lighted by the Ryde 
interest, with the exception of the pole shoes, which are | station. There are installed in the station two motor-alter- 
laminated and slotted with a view to reducing sparking. The 
arrangement of the laminations, between which are sandwiched 
non-magnetic and non-conducting materials, is such that the 
flux is concentrated just where required. 

Coming now to the purely electrical side of the equipment, 
a balancing transformer, consisting of two separate dynamos, 
has been provided, each armature being arranged to take an 
E. M. F. of 240 to 265 volts, with a current of 60 amperes, the 
balancer being capable of dealing with an out-of-balance 
current of 100 amperes when not driving the two boosters, or 
of dealing with 15 amperes when driving these at full power. 
The balancing transformer is coupled directly to two booster 
dynamos for charging accumulators, each being capable of 
giving out a current of 100 amperes at 85 volts. These four 
machines are fitted on one girder bedplate, all armatures 
being coupled together. The low-tension switchboard is of the 
ordinary standard type manufactured by Messrs. Edmundsons, 
with the exception that it has been wired throughout with 
bare copper rod. There is no cable whatever, and absolutely 
nothing inflammable at the back of the board. Like every- 
thing else in the station, it was constructed with the prevailing 
idea of economy, and no money has been wasted in high finish 
or superfluous equipment. The D.P. 260-cell battery has a 
capacity of 750 ampere-hours at the 75-ampere rate. The low- 
tension mains consist of 12 miles of distributors and two 
feeders, one to the centre of the town, and the other to the 
chief residential quarter. All cables were manufactured by 
Messrs. Callenders and are lead-covered and armoured, and 
laid direct in the ground. The distributors are three-core 
cables having sections of 0:05, 0-03, 0:05, and the lead sheathing | nators by the Electric Construction Co. of 5kw. and 20kw. 
and steel armouring is bonded to all boxes. The feeder | respectively. These supply current at 2,500 volts, single-phase 
supplying the centre of the town is similar to the distributors, iul a frequency of 50~ per sec. to a concentric high-tension 
but has a section of 0*4, 0-2, 0-4, triple concentric, and ends in main having a section of 0:025 sq. in. By the side of this 
a feeder pillar having eight distributor ways. The other | main, however, a low-tension main has been laid having four 


— — 


+A, 


т 


Fic. 4.—Gas GENERATOR Howse. 
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cores of 0:05, 0:03, 0-05 and 0-012 sq. in. section respectively. | to B, Fig. 5, it will be seen that the inner conductor of the 


Both these mains are loo into three transformers, two 
situated on the way and the third at Sea View. The 
first three cores of the latter cable form the low-tension 
alternating distributors for private lighting between Ryde 
and Sea View, while the 0:012 sq. in. core, with the neutral 


0:05), is employed solely for public lighting in the' 


orm of incandescent lamps along the road to View. 
The transformers are sitüated in the top chamber of the feeder 


illars supplied by Messrs. Callender's and are shown in Fig. 5. 
These feeder pillars are of a. very ingenious design, and are. 


divided into three main compartments—viz., one at the top 


of sufficient size to contain a 30kw. transformer; a second in 


the lower part, in-which are placed the low-tension switch, 
links, &c.; and a third, divid 
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. Fra. 6.—SrcrIoNAL ELEVATIONS or FEEDER PLLAn. 


The third compartment is also sub-divided into two by a steel 
shelf, through which projects the handle of the switches, as 
seen on the right hand of A, Fig. 5. Access to this small upper 
compartment may be obtained by means of a small door let 
into the large one. It is proposed to disconnect two trans- 
formers out of the three during hours of light load and switch 
them in again at night. This may be effected by an unskilled 
labourer, who will be given the key to the small upper com: 
partment only. He will thus switch on or off both secondary 
and primary without being able to get at any live part what- 
ever. The public lighting will also be controlled by a switch 
situated in this small compartment. 

It will be observed that the low and high-tension switches 
are mechanically coupled by levers joined by means of a pin 
working in slots. This arrangement ensures the breaking of 
the secondary before the primary, and the making of the 
primary before the secondary, so that the transformer is 
always cut in and out of circuit when unloaded. On reference 
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ded from the second by an iron 
partition, and containing the high-tension switch and fuses. 
| N Callender Co.. . 


concentric high-tension main may be cut off from the trans- 
former by removal of links 1 and 2; the same applies to the 
outer, which is earthed at the station. 
and in the event of a fault occurring on either conductor the 
section may be isolated and the transformer fed back. 


This facilitates testing, 


We are indebted to Mr. A. E. Mayes, the chief engineer 


of the Isle of Wight Electric Light and Power Co,, for enabling 


us to. view the works, and to Мг. F. H. Merritt, the resident 
engineer, for his courtesy in explaining many of the details of 
the undertaking included in the above description. 

List or Contractors. | 

Tangyes Limited 


In .. . . . Gas producers, boilers and engines. 
Thomas Parker Limited ........ Dynamos. 
Klein Engineering Oo. .......... Cooling tower. 
Electric Construction Co. ...... Motor alternators. 
D.P. Battery Оо. .............. | согар battery. 
Cables. 
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THE RESISTANCE OF ROAD VEHICLBS ТО 
_ TBACTION.* T“ Rod 


Traction experiments with iron-shod wheels were first under- 
taken, and were conducted on a portion of Regent-road, Bootle, 


| which is paved with setts біп. by Зіп., having a regular but fairly 
| rough surface, with a lin, gap between the joints. 


Revent-road 
runs along the line of docke, and is, in consequence, free from gra- 
dients. The wheel used was a light lurry wheel, 40in. diameter, 
having a gin. fron tyre slightly rounded in section. "The axle was 


| tilted up out of the horizontal at one end so that the wheel—which was 
| slightly coned—could take up a position exactly similar te the lurry 
| wheels in general use; it was mounted on a pair of springs 8ft. 2in. 


between the centres of attachment, each spring comprising six plates 


21 in. by in. 
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Fic. 1.—Tractive Effort Velocity Curves for 40in. Iron Tyre on Setts. 


Three runs were made over this particular route with loads of 
892]b., 672]b., and 952lb. respectively, at speeds of from 5 to 14 miles 
per hour. The results of these trials are plotted in Fig. 1, with 
total tractive effort (inclusive of axle friction, &c.), as ordinates, and 
velocity as abscisse. It will be noticed that for each curve the 
tractive effort increases with the velocity, but these curves and all 
subsequently obtained are concave downwards, showing that the rate 
of increase of tractive effort diminishes with the velocity. This may 
be due to the fact that as the wheel travels faster it has less time to 
fall into the little hollows in the roadway, merely skimming along 
the tops of the ridges. Well-laid setts under these circumstances, even 
with wide deep gaps, form a perfectly smooth track at high speeds. 
This is well brought out in Fig. 8, which shows a smaller tractive 
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* Abstract of a report of a committee of the British Association, 
consisting of Sir J. I. Thornycroft (chairman), Prof. H. S. Hele- Shaw 
(secretary), Mr. T. Aitken, Mr. T. C. Aveling (treasurer), Prof. T. Hudson 
Beare, Mr. W. Worby Beaumont, Mr. J. Brown, Col. R. E. B. Crompton, 
Mr. B. J. Diplock, Mr. A. Mallock, Prof. J. Perry, Sir D. Salomons, 
Mr. A. R. Sennett and Mr. E. Shrapnell Smith. (Drawn up, at the 
request of the committee, by the secretary, assisted by Mr. J. F. Gill, B. So.) 
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effort for setts than for macadam. On looking into the matter, 
this is as it should be. Consider two perfectly level roads, one 
made with setts and the other with macadam ; the setts present 
a surface which is extremely hard, although irregular, but this 
irregularity with well.laid setts is more apparent than real, as the 
tops of the setts themselves are smooth and level and all in the 
same plane. The macadam, on the other hand, although quite 
level, is not nearly so hard as the stone surface, and is, moreover, 
covered with a thin layer of dust or fine ‘gravel, which, as is well 
known, retards the progress of a vehicle. | 

A series of experiments were made with a pneumatic-tyred wheel 
2Ain. diameter, 21р. tyre. This was a wire-spoked wheel of the 
type used on light voiturettes; it was mounted on the same springs 
as the lurry-wheel mentioned previously, but they were reduced in 
strength by the removal of four plates, so that each spring consisted 
of two plates 3ft. дїп. long, 2]in. wide and jin. thick. This series 


Tractive Effort in pounds, 


6 7 8 9 10 11 12 13 14 15 16 
Velocity—Miles per hour. 


Fic. 2.—Tractive Effort Velocity Curves for 24in, x 23in. Pneumatic 
Tyre on Macadam. 


of experiments was conducted on a level stretch of macadam road, 
the surface of which was in fairly good condition, slightly wet in 
places; runs were made with loads of 315lb., 4971b., 539lb. and 
65 11b. respectively. Fig. 2 shows tractive effort and velocity plotted 
for each of these loads. It will be noticed that the ratio of tractive 
effort to load for these curves is very nearly constant, and that the 
tractive effort increases slightly with the velocity. Assuming for 
the time that the tractive effort is directly proportional to the load, 
a curve has been plotted between tractive effort per ton and velocity 
(Fig. 3) which is useful for comparison with similar curves for 
wheels of different diameters. 
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Fio. 8.— Curves showing Tractive Efforts per Ton for Pneumatic Tyres. 


OTE. —The macadam on which the 24in. wheel was run ld 
which the 34in. wheels were tried.) was older than that on 


Additional experiments were made on pneumatic tyres under the 
auspices of the Automobile Club of Great Britain and Ireland. For 
these trials it was found that the car used by the committee was not 
of sufficient power; a 24 H.P. Panhard and Levassor car was, there- 
fore, temporarily used. E 

In this car the springs supporting the experimental wheel have 
been placed above the frame, thus enabling the centre of gravity of 
the trailer to be brought very near to tho ground. This alteration 
was found necessary owing to a sidelong oscillation takjng place at 


high velocities when the frame was in the position as first arranged. 
The altered position proved quite successful. These experiments 
were made with two sizes of tyres, one 34in. diameter by 34in. and 
the other 34in. diameter, with a mean diameter of cross-section of 
4lin. Runs were made at speeds of from 12 to 35 miles per hour, 
over both good macadam, frozen hard, and good dry setts. The 
springs supporting the trailer were 3ft. 2in. long, each having four 
plates 2}in. by 45in., and the tyres were іп all cases pumped to a 
pressure of 60lb. per square inch, the total load on the wheel being 
8961b. The results obtained and plotted in Fig. 3 show that the tractive 
effort under similar conditions as to road surface and speed is less for 


the tyre of smaller cross-section than it is forthat de vun thelarger sec- 


tion. This may be due to the fact that the tread ofthe ertyre was 
much thicker than the smaller, rendering it in consequence more after 
the nature of a solid tyre, it being well understood that a perfect 
pneumatic tyre should have as little inelastic, or comparatively 
inelastie, material about it as possible; or, the greater tractive 
effort may have been due to the greater cross-section. Repeated 
experiments alone can definitely settle this question. 

This committee is not yet in a position to state the exact relation 
between tractive effort and diameter of wheel ; but taking the results 
of Gen. Morin, that the draught is inversely proportional to the 
diameter of the wheel, a curve has been plotted (Fig. 3) which 
reduces the tractive effort of the 24in. wheel to that of an equivalent 
94in. wheel. Considering the variations that may have existed in 
the roads on which the wheels were tried, as it was at different 
times of the year, these results harmonise fairly well. 

In a Paper, read at the International Congress on Automobilism, 
Paris, 1908, M. Lavergne gave some particulars of similar SI 
ments made in America. He stated that Prof. Ira O. Baker, of the 
Illinois State University, is of opinion that the axle friction is 
independent of the speed but varies inversely as the square root of 
the load supported. Where the vehicles carried only a light load, 
the coeffieient of friction was about 0:02; heavy loads gave an 
average of not more than 0:015, while with exceptionally heavy 
loads this coefficient fell as low ав 0:012. These values assume 
efficient lubrieation ; with indifferent lubrication they rose to as 
much as six times the amount. Concerning roller friction, Prof. 
Baker believes that the resistance varies inversely as the square 
root of the diameter of the wheels. 

The values above given for axle friction differ somewhat from 
those published by M. Forestier, who gives 0°10 for an ordinary 
bearing lubricated with cart grease, 0°01 with patent axle-box lubri- 
cated with oil, 0 005 with'lubricated ball bearings, 0:0025 with the 
lubricated ** Philippe " bearings (which last-named are ball bearings 
having small balls between the larger ones, thus obviating friction 
amongst the latter and ensuring an equal distribution of pressure 
upon all the balls). 

M. Jeantaud has made some experiments on road resistance with 
an electric vehicle. He used for these experiments a car having 
four equal wheels fitted with Michelin tyres 840mm. by 90mm. ; the 
front axles were 40°Omm. diameter, and the back axles were of 
tempered steel on bronze hubs, the diameter being 55°Omm. The 
car with four persons weighed 1,780kg. At a speed of 15km. per 
hour, this car required a current of 22 amperes at 80 volts—that 
is, 1,760 watts. If 15 per cent. is deducted as the friction of the 
motor itself, the energy of propulsion is 1,496 watts, or 149°6 
N per second. Working this out in English units, 
we have a tractive effort of 461Ь. per ton. M. Jeantaud has calcu- 
lated with Morin's formule and coefficients. 
` First.—The rolling friction, by the formula, F, = A. D. in which 
f is a coefficient expressed in kilogrammes, varying with the nature 
of the road and the width of the tyre, the value of f for a smooth 
dry road being 0010 ; F, is the rolling friction, P is the total load 
on the vehicle in tons, and D is the diameter of the wheel. 


Sccond.—The axle friction by the formule, F,=sd/Dp, in which 
8 is a coefficient expressed in kilogrammes (varying with the mode 
of lubrication and the nature of the rubbing surfaces) and being 
taken as equal to 0'015. d is the diameter of the axle, and p the 
weight of the car without the wheels. Adding these two resis- 
tances and multiplying the total effort by 4:16, the velocity in 
metres per second corresponding to 15km. per hour, the work done 
per second is 182:274 kilogramnie- metres. This figure would be that 
given for an iron-tyred vehicle, the only kind employed at the time 
of Gen. Morin. According to M. Michelin, the advantage obtained 
by using pneumatic tyres over iron tyres on a road similar to the 
above would be at least 15 per cent. Taking 15 per cent. off the 
figure obtained, the work expended on traction is reduced to 
154-933 kilogramme-metres per second. This value is very near to 
that actually obtained—viz., 149*6 kilogramme-metres per second, and 
this proves the correctness of the values given for the coefficients F 
and s. In January, 1908, M: Jeantaud, with the same electric auto- 
mobile, showed that the tractive effort for a road covered with thick 
mud was, as Gen. Morin had found, quite double that on a dry 
road, it having been actually found to be 74lb. per ton, On 
January 21st, when the route was hardened by the frost and very 
smooth, the tractive effort was found to be 42: 71b. per ton. 
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Thus the tractive effort was 42:8 per cent. less on the hard road 
than on the muddy road at about the same speed of 10 miles per hour. 
When pneumatic tyres are used, it must not be thought that 
springs can be dispensed with, as the duty performed by the tyre is 
quite different from that of the springs. The pneumatic tyre does 


away with the slight vibration caused by the wheel encountering 


gravel, stones and small obstacles generally, but the height of the 
axle from the ground scarcely varies, as the tyre absor 


vibrations, if not absorbed by the tyre, would be transmitted through 


the springs to the body of the car to the great discomfort of its 
occupants, and would tend to reduce the life of the motor, owing to 


the crystallisation of the parts subjected to strain. 
But the pneumatic tyre will not yield greatly, and is, in conse- 


quence, unableto save the car from vibration when passing over & 


large obstacle or a deep rut; whereas the springs, with a resilience 
of, say, 4in., will be well adapted for this purpose. Spiral sprin 
have been tried with unsatisfactory results, and they can practically 
only be used where heavy weights are carried. Plate springs must 
necessarily be employed when ease and comfort are desired. 

It may be pointed out here that the method of attaching plate 
springs to the frame is a matter of considerable importance. The 
ordinary practice is to use clips which are pivoted to a bracket 
depending from the frame, these clips being outside of and lower 
than the normal plane of the spring. From the bracket thoy rise 
at an angle of about 45deg. and meet the ends of the spring to which 
their upper ends are pivoted. The result is, when the wheel passes 
over an obstruction of any appreciable size, the axle rises under the 
centre of the spring, the plates of which lengthen (theoretically) 
and tend to form a straight line, and at once the load above is 
thrown upward in the sume proportion. On the other hand, where 
the clips are so connected with tho spring as to work within its 
length and under its ends, instead of beyond them, any shock given 


to the wheel causes the load to fall, and the loss of mechanical: 


energy is less. M. Gaillardet is of opinion that the springs should 
be so arranged that each wheel is frec to rise or fall independently 
of the others. When this is done, an obstacle under one wheel will 
raise that wheel only, and the centre of gravity of the whole car is 
raised a smaller distance than would otherwise be the case. To 
attain this result he proposes to mount the front axle on 
a single transverse spring, thus reducing the number of springs 
on the car to three. When the springs have been depressed by an 
obstacle in the roadway, they only return to tho position of equi- 
librium after a number of oscillations of decreasing amplitude have 
taken place. It is advisable to sparo the vehicle this continued 
oscillation, as at high speeds it causes the wheels to leave the 
ground, and consequently reduces the effective power of the motor. 
M. Truffault has taken out a patent for an arrangoment to remedy 
this defect. The friction between two metal surfaces prevents the 
oscillations from arising. "This spring has given very good results, 
enabling one to travel rapidly even over the worst of paved roads. 

The experiments of M. Michelin have shown that the tractional 
resistance is reduced from 15 to 80 per cent., according to the nature 
of the road, by the use of pneumatic tyres in place of metal tyres, 
and Prof. Baker's experiments seem to show that on good roads the 
width of tyre has little effect on the resistance, and that even on bad 
roads the advantage lies sometimes with the wide tyres and some- 
times with the narrow ones, according to circumstances. Argu- 
ments have been advanced in favour of both wide and narrow 
tyres, but nothing very definite seems to be known on the subject. 

The air resistance is a retarding force of the highest importance, 
especially where speed is concerned, and there is unfortunately great 
uncertainty both as to the formule to be applied, and the values of 
the coefficients which appear in them. 

The best known formula is R= KSV, in which R equals resistance 
in kilogrammes, S equals projected area in square metres of total 
surface of vehicle on a plane normal to direction of motion, V equals 
velocity in metres per second, and K is a numerical coefficient which 
varies between very wide limits according to the form and the 
speed of the vehicle. 

Signor Canovetti had made some experiments at Zossen to 
determine the value of K. He had a copper wire, 380 metres long, 
stretched between the summit of the fortifications at Brescia and a 
point in the plain, about 70 metres below. Along this wire different 
surfaces were allowed to descend freely. A circle, with a surface 
of 0-078 sq. metres, moving with a velocity of 12 metres per 
second, gave a resistance of 84 grammes, The same circle, having 
a spherical cap in front, offered a resistance of only 21 grammes. 
When this hemisphere was followed by a cone, whose height was 
five times its diameter, the resistance fell to 18 grammes, or 
one-sixth of that of the plane circle. With this same solid, 
turned the other way about—that is, with the apex of the cone 
towards the direction of motion — the resistance rose to 18 grammes. 
Signor Canovetti has recognised that a rectangular surface, placed 
with its long sides horizontal, offers a sensibly greater resistance to 
the air than when its short sides are horizontal. His experiments 
seem to show that the coeffieient K diminishes somewhat as the 


within 
itself these small objects. Experience has proved that these small 


speed increases, but investigations carried out at Zossen point to 
the conclusion that the resistance may increase tenfold when the 
velocity is only tripled. It is thus clear that air resistance is a 
matter of no small importance when speeds up to 60 or 80 miles an 
hour are attained. At 85km. (58 miles) per hour, the energy 
required to overcome the air resistance on a vehicle, with an opposing 
surface of 1 sq. metre, may be 7, 11, or 20 Hl. p., according to the co- 
efficient K given as 0:0288, 0°0648 or 0:116 by MM. Forestier, Bourlet, 
or Thibault. The question then arises, What is the best shape for a 
car? The answer depends on several things—as, for example, the 
necessity of placing the radiator in such a position that it may be 
efficiently cooled by the air rushing through it. Only general prin- 
ciples may be laid down. The front of the car ought to taper, and 
the back be more pointed still, like the form of a fish; transverse 
rectangular surfaces that cannot be dispensed with should, as far 
as possible, have the longer sides vertical; and it is well to have doors 
on the car to prevent the nir from rushing in between the dash- 
board and the seat. These conditions are quite neglected in most 
of the present-day cars. With a radiator of the honeycomb type a 
transverse position is necessary for cooling p ses, and Signor 
Canovetti has shown evidence that a perforated surface will offer 
less resistance to the air than a plane one of similar area. This is 
not of much advantage with an automobile, as the air, after having 
passed through the holes in the radiator, meets with further obstacles 
in the mechanism inside the hood. 

As re the power required by automobiles, M. Lavergne has 
shown the enormous reduction of weight per horse-power that has 
taken place during the last eight years. In 1895, Levassor made 
the run from Paris to Bordeaux in a 4 н.р. car weighing about 
1 ton, or 1 н.р. per 550lb. dead weight. In 1896 this weight was 
reduced to 3651Ь. per horse-power ; in 1900 it fell to 90lb. per horse- 
power. In the recent Paris-Madrid race M. Gobron Brillie appeared 
with a 100 н.р. саг, the weight of which represented only 22lb. per 
horse-power. This weight has been still further reduced in the 
case of motor bicycles, reaching as low a figure as 17:5lb. per horse- 
power. But there is not a 5 increase in speed. In 
1901 M. Fournier made over 58 miles per hour with a 28 н.р. Mors; 
last year M. de Knyff only slightly exceeded 58} miles per hour 
with a 70 н.р. motor; that is an additional 40 н.р. | 

To what must this relatively small increase of speed be attributed ? 
Air resistance is responsible for some increase, but certainly not all. 

An extremely powerful motor must be accompanied by a com- 
paratively heavy load, otherwise the wheels do not ** bite" well and 
energy is wasted. It is well known that the modern racing car 
skims along the surface of the course, without sufficiently close 
contact between the wheels and the und; in any case, driving 
wheels should be more heavily weighted and springs made less 
elastic. 


BOOKS RECEIVED. 
(Copies of the undermentioned works can be had from The Electrician office, 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 
“The Dynamo: Its Theory, Design and Manufacture." By 
C. C. Hawkins and F. Wallis. 8rd edition. (London: Whittaker 
& Co.) 15s. 


“ Elementary Telography and "owl! By Arthur Crotch. 
(London: E. and F. N. Spon, Ltd.) 4s. 6d. net 


“ Proceedings" of The Royal Society, No. 482, Vol. LXXII. 
(London: Harrison & Sons). 4s. 6d. 

"La Tecnica delle Correnti Alternate." 
Vol II. (Milan: Ulrico Hoepli. 12 lire. 

" Opere di Galileo Ferraris." Compiled by the Associazione 
Electtrotecnica Italiana. Vol.II. (Milan: Ulrico Hoepli.) 12 lire, 


By Giuseppe Sartori. 


Instruction of Apprentices.— The Great Western Railway 
Co. are evidently fully alive to the advantages accruing from 
the acquisition of technical knowledge by their apprentices, 
and in order to demonstrate this, they will award 30 student- 
ships annually to apprentices in their Swindon shops. Can- 
didates must be registered apprentices between 17 and 18 
years of age, and must have spent a year in the factory. The 
course will extend over three years, and there will be a com- 
petitive examination at the end of each year. Practical 
mathematics, mechanics, geometrica! and machine drawing, 
heat, electricity and chemistry will be taught, and classes will 
be held in the afternoons from 2:30 to 5:30. Each session will 
consist of 26 weeks, and those attending the classes will have 
their wages paid as though they were at work in the shops, in 
addition to which their school fees will be paid by the com- 
pany. The arrangements are to be under the direction of the 
company's chief mechanical engineer. 
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LEGISLATION FOR WIRELESS TELEGRAPHY. 


In this issue will be found an article in which the action 


taken by a number of Crown Colonies with regard to wireless 


telegraph legislation is set forth at length. It will be seen 
that the result of this legislation is practically to reserve to the 
Government of each of these colonies a monopoly in wireless 
telegraphy—a monopoly in some cases of amore extensive nature 
than that hitherto enjoyed by any State for ordinary telegraphy 
through wires or cables. Not only is the transmission of com- 
mercial messages forbidden, as in the Telegraphs Act, except 
under licence, but the actual erection or use of any wireless tele- 
graph apparatus is made illegal unless with express authorisation. 
This step has been taken on the advice of the Home Government, 
which has realised the dilemma in which this country will be 
placed if, as it is not unreasonable to suppose, wireless telegraphy 
receives extended application for the transmission of messages 
and signals. It is evident that, unless specific protective 
measures are enforced, a single wireless telegraph station could 
render useless all stations within a certain radius endeavouring 
to receive messages transmitted by means of Hertzian waves. 
This fact has been realised by all our scientific experts 
from the outset, and has been repeatedly referred to in 
our own columns, although it was not until the famous 
* rats" incident in London, and the fiasco in connection 
with reporting the result of the international yacht race 
off New York, that it was brought home to the general 
public. It is evident, therefore, that to obtain the maximum 
advantage for the Hertzian wave method of telegraphy, 
rendered popular by Mr. MARCONI, this means of communi- 
cation must be subject to a supreme and rigorous control by 
a central authority, and naturally the State itself is the only 
authority that could exercise this effectively. It will indeed 
be necessary to go further than this, for, since wireless tele- 
graphy is destined to afford a means of communication between 
ships at sea beyond the territorial waters of the various 
States, the only effective means of control will be an 
international one. Some settlement with regard to this 
matter will doubtless be arrived at next year when the 
International Wireless Telegraph Conference takes place, to 
which the conference held in Berlin last August was the prelim- 
inary. The Colonies, which have passed the wireless telegraph 
acts alluded to, will be in a position to enforce without further 
fundamental legislation whatever regulations and safeguards 
may be decided upon by international agreement ; but the 
Home Government is not in such a favourable position, 
and it is doubtless because it realised this that the Colonies 
were urged to take the steps to which we have referred. 
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An examination as to the extent of the telegraph monopoly 
‘in this country and its application to wireless telegraphy will, 
therefore, not be out of place. By a curious chance, the 
original Telegraphs Act of 1869 gave the Government a 
monopoly over wireless telegraphic communications within 
Great Britain and Ireland. We need not cite the clauses of 
the Act which cover this; it will be sufficient to quote from 
Lord Justice STEPHENS' judgment in the famous case of 
the Attorney-General v. the Edison Telephone Co., which 
was fought in 1880: “The result of the definition [of a 
telegraph] seems to be that any apparatus for transmitting 
signals is a telegraph, whether a wire is used or not; and that 
any apparatus, of which a wire used for telegraphic com- 
munication is an essential part, is a telegraph, whether the 
communication is made by electricity or not. Jt would 
include, on the one hand, electric signals made, if such a thing 
were possible, from place to place, through the earth or the 
air; and, on the other, a set of common bells worked 
by wires and pulled by the hand, if they were so arranged 
as to constitute a code of signals.” Thus, evidently, the 
State possesses the sole right to employ “wireless” tele- 
graphy commercially within the United Kingdom—but within 
the United Kingdom only. Messages transmitted to a station 
within the United Kingdom from a point outside the 3-mile 
limit of the territorial waters do not come within this monopoly. 
Nor would it appear that, under existing law, individuals or a 
company could be prevented from erecting wireless telegraph 
stations for their own use and not for the transmission of mes- 
sages as a business, even if such stations were a source of con. 
siderable annoyance and disturbance to tho wireless telegraphic 
service of the Admiralty or any similar service that may be 
installed for the protection of vessels around our coasts. More- 
over, under the existing law of the land there is nothing to 
prevent a giant station like the one at Poldhu from creating 
such a disturbance in the ether, with the view, for instance, 
of endeavouring to transmit signals across the Atlantic, as 
to render impossible the receipt of a Hertzian wave message 
at any other point on the coast. It would not have been 
difficult to puss a law in this country to rectify this state 
of affairs, and to extend the telegraph monopoly of the 
Government sufficiently to provide for all these contin- 
gencies. The Government, however, has doubtless feared that 
it might be accused of confiscating or injurionsly affecting 
the business of the Marconi Company by doing this ; although 
it is evident that the step will have to be taken sooner or later, 
and, the longer it 1s delayed, the greater of course will be the 
compensation expected by the company whickrhas been first in 
the field. The Government, however, has taken steps to ша 
the Colonies to profit by its experience, with the result that 
the various colonial Wireless Telegraph Acts to which we allude 
have been called into existence. 


THE COLONIES AND WIRELESS TELEGRAPHY. 


For the past two or three years, a considerable amount of 
correspondence respecting wireless telegraphy has been passing 
between the Imperial Government of Great Britain and Irelan 
and the Governments of the Colonies of the Empire, and sug- 
gestions have been made by the Home Government to the 

effect that the Colonies should legislate with a view to prevent 
` the indiscriminate use of 1 telegraphy within their 
territories, at any rate for the present. The acts, which have 
been promulgated in several colonies as a result of this advice, 
cannot fail to be of interest to those connected, whether 
directly or remotely, with wireless telegraphy. 


First in alphabetical order comes the Bahamas, whose 
Government an act, which received assent on May 14, 
1902, making it unlawful for any person to transmit or receive 
messages across the seas by means of wireless telegraphy 
unless such person shall have previously received the consent 
in writing of the Colonial Secretary of the Governor. in- Council 
authorising the same. A penalty not exceeding £200 will be 
enforced upon conviction. On May 11, 1903, an amendment 
to this act was whereby it is made unlawful to erect, 
construct, establish or. maintain any instrument or apparatus 


for the purpose of transmitting or receiving such messages. 


Thus it will be seen that not only is the operation of wireless 
telegraph apparatus prohibited, but its actual manufacture is 
not allowed. 

On June 23, 1903, Bermuda passed an act similar in many 
respecte to that of the Bahamas, one difference being with 
regard to the penalty, which in this case is £25 fgr the first 
offence and £100 for each subsequent offence. The licence 
may also be revoked by the Governor by notice in writing or 
by publication of revocation in the Gazette. Search warrants 
may be issued by justices of the peace, on information on oath 
by credible persons, and instruments used illegally for wireless 
telegraphy may be seized and forfeited. The Governor may 
dispose of the instruments thus seized as he may think fit. 

Anact entitled the “Telegraph Ordinance, 1903,” passed by the 
Court of Policy of British Guiana received assent on January 31, 
1903, and its object was to confer on the Governor-in-Council 
the exclusive right to establish, maintain and work telegraphic 
communication with places abroad. The word “ telegraph” 
is defined as meaning an electric, galvanic or magnetic tele- 
graph, and includes apparatus for transmitting or making 
telegraphic, telephonic or other communication by means of 
electricity, galvanism or magnetism, whether transmitted by 
wires or without wires. The ordinance empowers the Governor- 
in-Council to grant licences, on such conditions and in con- 
sideration of such payments as he thinks fit, to any person or 
body to establish, maintain or work a telegraph between the 
colony and any place outside the colony ; and there is a pro- 
viso to the effect that nothing in the ordinance shall in any 
way affect the rights already granted to the West India and 
Panama Telegraph Co. 

Perhaps the most important act with which we shall deal in 
this article was that which was passed by the Government of the 
Cape of Good Hope in 1902, | received assent on Nov. 14th of 
that year. This actis entitled “ The Electric Telegraphs Amend- 
ment Act, 1902,” and is intended to amend and extend the provi- 
sions of the Electric Telegraph Act of 1861. It directs that 
wherever the term “ electric telegraph is used in the old act 
(1861), or any lew amending that act or relating to electric tele- 
graphs, it shall be interpreted as including any system or means 
of conveying signs, signals or communications by electricity, 
magnetism, electromagnetism or other like agency, and whether 
with or without the aid of wires; including the system com- 
monly known as Wireless telegraphy or retheric signalling, and 
arty. imprevements Qradeyelopments of. such system; and the 
term “line of electric télegraph " shall be interpreted as 
including any apparatus, instrument, mast, standard, wire, sub- 
stance, matter or thing whatever, which is or may be used for 
the purpose of sending, transmitting, conveying or receiving 
such signs, signals or communications. The word “ person 
in the old act is also to be extended so as to mean any body 
or persons corporate or incorporate. By the amendment, the 
territorial waters of the colony, in addition to the colony itself, 
are also included in the old act, The effect of the amendment 
is, therefore, to prevent any person carrying on wireless 
telegraphy in the Cape of Good Hope or its territorial waters, 
without a licence or an Act of Parliament. Regulations for 
licences are to be made, altered or revoked from time to time 
by the Governor. No licence will be issued for a longer period 
than seven years, but a licence may be renewed from time to 
time with the approval of the Minister, and subject to such 
further conditions as may be considered necessary in the public 
interest. Applications for licences must be made to tho 
Postmaster-General. 

Next in alphabetical order is Gambia, where the “Tele. 
graphic Establishments (Maintenance of Control) Ordinance, 
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1903,” was assented to on February 19, 1903. This ordinance 
secures the control of all telegraphic establishments within the 
colony and protectorate, in so far as may be necessary for the 
public safety, to the Government. It also applies to the 
territorial waters surrounding the colony and protectorate. 
No persons or company shall, within the limit to which the 
Ordinance applies, establish, maintain or use any telegraphic 
apparatus, mechanism or contrivance without due permission 
and licence from the Governor. ‘ Wireless telegraphy,” includ- 
ing the Marconi apparatus and any similar or other mechanism 
for the transmisson of telegraphic messages without the 
employment of wires or cables, is expressly declared to be a 
telegraphic apparatus within the meaning of the act. As 
usual, the Governor-in-Council is empowered to make rules 
regarding licences, whether for the service of the public or for 
any private purpose. He is also empowered to make rules 
regarding penalties, to the limit that for any one offence the 
penalty (over and above forfeitures) shall in no case exceed 
a fine of £200, or in default 12 months’ imprisonment, with or 
without hard labour. The ordinance does not invalidate any pre- 
vious agreements with companies with reference to cables, We. 


The Gold Coast Legislature have also considered the question, 
and their act, entitled “The Wireless Telegraph Ordinance, 
1903,” received assent on September 22, 1903, just one month 
ago. The wording of this ordinance differs only very slightly 
from that of other colonies. No person is allowed to use any 
apparatus or installation for the purpose of wireless telegraphy 
without a licence from the Governor, under liability to a 
penalty not exceeding £100, or in default six months’ 
imprisonment, with or without hard labour, or both fine and 
imprisonment. The apparatus by which the offence was 
committed will be forfeited and the Governor may at any time 
alter or revoke rules for the better carrying into effect of the 
ordinance. 

Hong Kong has also evidently accepted the suggestions made 
by the Imperial Government, for it has passed“ The Wireless 
Telegraph Ordinance, 1903," which is for the purpose of 
authorising and regulating the establishment and use of instal- 
lations for the purpose of wireless telegraphy. This ordinance 
provides that the Governor may, whenever he shall deem it 
expedient to do so, license the establishment and use within 
the colony of installations for the purpose of wireless tele- 
graphy. Every person using wireless telegraphy must possess 
a licence. 

The island of Jamaica has legislated, and * The Wireless 
Telegraph Law, 1903,” is the result. This law received assent 
on March 12, 1903, and stipulates that no person shall erect, 
maintain or use within the island of Jamaica or any of its 
dependencies any apparatus or machine whereby communica- 
tion by wireless telegraphy can be held between the island or 
its dependencies and any place outside the same without 
having first obtained the sanction of and a licence from the 
Governor in Privy Council. The penalty for infringement of 
this law is a sum not exceeding £1,000, in addition to a 
further penalty of £50 per day fo? every day during which 
the offender continues to offend. Apparatus may be seized by 
the police and destroyed. "The Governor may make any rules 
with regard to licences, and in case of war or emergency he 
may take possession of the stations and apparatus of any 
licensee under this law, and may keep possession thereof for 
so long as he may think fit. He may work the apparatus by 
Government servants during that time, but compensation out 
of general revenue is to be paid to the licensee, and all disputes 
regarding the amount of compensation are to be settled by 
arbitration. 

“The Wireless Telegraph Ordinance, 1903," of Lagos, 
received assent on August 28, 1903, and provides that no 
person shall establish or use wireless telegraphy without pre- 
viously obtaining from the Governor a licence setting forth the 
terms and conditions upon which the same is granted. Upon 
summary conviction before the Chief Justice a fine of £1,000, 
or, in default, 12 months' imprisonment, may be imposed. The 
Governor may prescribe conditions upon which licences will be 
issued from time to time. 

Malta is undoubtedly a very important British possession, 
and it is therefore only in keeping with things that it should 
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be in the most favourable position regarding wireless telegraphy. 
Like the Cape, it has amended its old Tolegraph Ordinance of 
1875, and the new enactment received assent on June 30, 1903. 
The words “and any work or apparatus intended for trans- 
mitting or receiving messages or other communications by 
means of electric signals," are to be inserted after the first 
paragraph of Art. l. chap. ii. of 1875. Now in the old ordi- 
nance the paragraph in question defines the word *' telegraph " 
as meaning any work intended for the tranzmission of signals 
or messages from one place to another through one or 
more wires. The use of telegraphs was also prohibited with- 
out licence from the head of the Government, and by the 
amendment wireless telegraphy comes under this rule. A 
fine of £5 may be imposed upon offenders, and if the 
apparatus be not removed upon conviction, the police are 
empowered to seize it. An additional penalty of £2 per day 
may also be inflicted for every day on which the apparatus is 
worked after conviction. 

The last colony to be mentioned is the Seychelles Islands. 
“The Telegraph and Electrical Stations Ordinance, 1903,” 
passed by the Government of these islands, received assent 
on May 2, 1903, and embraces more than does any one of tho 
new acts considered in this article. It provides that no 
telegraph or electrical apparatus, machinery, or implements 
whatsoever, whether for the purpose of electrical com- 
munications by what is generally known as “wireless tele- 
graphy,” or for any other purpose connected with the 
transmission, emission or reception of messages between the 
Seychelles Islands and any place within or outside, shall be 
erected or used in any place in the Seychelles Islands, whether 
on private property or not, without the sanction of the Admin 
istrator previously obtained. The Administrator may refuse 
or grant such sanction under such conditions or restrictions as 
he may think fit. The word “place” shall include any ship 
or floating conveyance within or without the Scychelles Islands’ 
waters, except vessels of His Majesty's navy. The penalty is not 
to exceed 5,000 rupees, in addition to forfeiture of apparatus, 
all of which, together with buildings, may be destroyed, 


A BASIS FOR THE COMPARISON OF DYNAMO 
DESIGNS. 


BY W. B. ESSON. 


In the present note some observations are made on an inte- 
resting article contributed by Mr. H. M. Hobart, under the 
above title, to The Electrician of September 11th last. Fortu- 
nately Mr. Hobart writes with unusual lucidity, so that he 
who runs may read, a great thing in these days when the 
раону of electrical men have, figuratively speaking, to run 
so fast. 

First, I would point out that the output coefficient said by 
Mr. Hobart to have heen suggested by Kapp and published 
in his 1898 book, was fully worked out by me in a possibly 
forgotten Paper entitled ** Notes on the Design of Multipolar 
Dynamos,” read before the Institution of Electrical Engineers 
in 1891.“ In this Paper was given the D?LR4 law for output, 
and not only the value of the coefficient 4» for continuous- 
current dynamos of the drum and ring types, but the coeffi- 
cient for alternators as well. These have altered in value in 
the course of 12 years, but the argument given in the Paper 
as to how they were arrived at still holds good. This same 
expression for output has been, I understand, claimed by 
Dr. Arnold recently, and though it is quite possible that both 
the gentlemen named may have arrived at it independently, 
there is no harm in pointing out that it is much more ancient 
than is generally supposed. 

The law referred to has not been always correctly inter- 
preted. Thus, in the discussion on my Paper read before the 
Institution this year, Prof. 5. P. Thompson says : “ The output 
coefficient 1з based on the assumption that the output of a 
core is in proportion to its volume. The Steinmetz coefficient 
proceeds on the view that the output is proportional to the 
surface." D?L certainly contains the volume of the armature, 


* The Electrician, Vol. XXVI., pp. 702, 733, 793. 
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but the formula really expresses the fact that the output is 
proportional to the product of the total armature surface (DL) 
and the surface velocity (DR). As Prof. Thompson puts it, 
the statement is a trifle misleading, the output 1 on 
the surface or volume, just according to how one looks at 
it, and just as one considers the surface velocity or the 
revolutions per minute. 

It comes to this, that we have an active surface of certain 
dimensions moving in a magnetic field with a certain velocity, 
and the goodness or badness of the design is indicated by the 
magnitude of a coefficient which expresses the generative value 
of each square inch of surface moving at that particular 
velocity. This value, as is easily seen, depends on the 
magnetic induction in the gap, on the spread of the poles, on 
the relation between the iron and the copper on the active 
surface, on the current.density in the conductors and so on. 
Mr. Mavor's expression, it is not difficult to see, is but another 
form of the expression already referred to, the only difference 
being that he complicates matters somewhat by the introduc- 
tion of a term for the depth of the slots. Anyhow, the factors 
essential to any expression for output are the extent of the active 
surface and the velocity of that surface. 

Coming to Mr. Hobart’s graphics, as a matter of cvery- 
day estimating there has been used in Messrs. Johnson and 
Phillips' offices at Old Charlton for some time, a set of curves 
connecting the cost of the machine with its D?L dimensions, and 
in the figure is shown the form these take. The reason for 


taking D?L instead of DL is because, in connecting the dimen- 
sions with the output, the latter involves taking into account 
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the surface velocity while in estimating, revolutions per minute 
are always dealt with, and the curves are, therefore, in a 
handier form for estimating purposes than would be the DL 
curve. Mr. Hobart prefers the latter, however, and the pith 
of his article is to show that it approximates in practice, taking 
the overall dimensions of the armature, a straight line. This 
may prove a very useful coincidence. 

So far, no fault can be found with Mr. Hobart's proposals. 
If he prefers to show the cost in the terms of the total arma- 
ture surface, there is nothing against it, and every office should, 
of course, adopt the plan it finds easiest. But to Mr. Hobart's 
description of the expression W/rDLxr.p.m. as “specific 
output,” there are serious objections, as in no sense can such 
an expression by itself indicate the degree to which the 
material of the armature has been usefully employed. 

The objection to the use of the term “specific output“ 
for Mr. Hobart’s expression аго twofold. First, the dimen- 
sions of the space on the armature taken up by end connections 
have no place inan expression which purports to show whether 
the active surface has been utilised to advantage, for the 
simple reason that the space so taken up is not active. 
Secondly, the expression, while containing in т] r.p.m. the 
surface velocity, does not contain the other essential factor 
which is the extent of the surface, but only one dimension 
thereof. Or if we allow that 7DL contains the surface, one of 
the terms for the surface velocity is absent. Tho truth is, 
that for an expression which can be legitimately named 


“specific output" Mr. Hobart wants another D, which will 
give it the ancient DL shape, and consequently make it right. 

That the term specific output" does not apply to the 
oxpression as it stands will be obvious from an example. 
Consider a machine B, having an armature double the 
diameter of another A, and running at half the revolutions 
per minute. Both machines have the same surface velocity, 
and in each L is assumed to be similar. If the output 
coefficient is the same for each, B will give twice the output 
of A, because it has double the surface, and in this case in 
both machines the generative value per square inch of surface 
is equal. Now, in such a case, Mr. Hobart's formula would 
say that the watts and the surface being doubled and the 
revolutions per minute being halved, the “specific output ” 
would have in B twice the value it has in A. That is to say, 
though the surface velocity remains the same, the mere 
doubling of the surface has doubled the value of a constant 
which is meant to indicate generally the goodness of the 
design. But as we have seen, the doubling of D has done no 
such thing, for each square inch of surface is just as effective 
as before. Consequently, though the expression suggested by 
Mr. Hobart may be of considerable use to him, the name of 
“specific output” which he applies to it appears to be a 
misnomer and, under the circumstances, misleading. 
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SOME NOTES ON STEAM TURBO-ELECTRIC 
GENERATING PLANTS.* 


BY GEO. WILKINSON. 


Almost since the first power station was established in this country, 
in 1889, under provisional order for the supply of electricity for 
lighting and power purposes, turbo-clectrie generating plants have 
been en:ployed in the generating station. The share they have taken 
in the work of public electricity supply has not been large, but it has 
shown a steady and healthy growth. Until recent times an opinion 

revailed in many quarters that generators of this class were to be 
olerated only in places and under conditions where no other plant 
could be employed, that the capacity of steam turbines in the way 
of steam consumption was unapproached by any other class of 
plant, and that with use they went from bad to worse in this respect. 
Grave doubts were also entertained as to the mechanical and elec. 
trical stability of electric generators running at the high speeds 
which are inherent in the steam turbine. How far these supposi- 
tions have been justified by past experience and practice, it docs not 
come within the province of this Paper to show, but it is becoming 
generally recognised that where condensing water is available the 
steam turbo-generator has to-day established a record for reliability, 
efficiency and durability, which constitute it a formidable rival to 
all generating plant in which reciprocating engines are employed, 
be they slow, medium or high speed. 

On April 28, 1884, the Hon. Charles A. Parsons filed his first 
applications for letters patent for turbine engines; one of these 
patents is entitled ‘Improvements in Rotary Motors actuated by 
Elastic Fluid Pressure, &c.," and the specification sets forth many 
of the essential details to the construction of a successful and econo- 
mical turbine engine, such as devices for reducing cost of con- 
struction, for preventing vibratior, for drawing off leaking steam 
and for providing efficient lubrication ; this attention to details has 
always been a feature in the Parsons turbine, and has promoted in no 
small degree the immense success of the present-day turbo-generator, 
Mr. Parsons’ original patent rights having expired, the way has 
been opened for the manufacture of steam turbines by other engi- 
neers, and already such eminent firms as Messrs. Willans and 
Robinson, the Brush Engineering Co., the Westinghouse Com- 
pany and the British Thomson-Houston Co. have commenced to 
manufacture steam turbo-electric generators, while Messrs. Green. 
wood and Batley, of this city, have for years made and supplied 
turbo-generators of the De Laval type. To describe in detail the 
plants inade by these firms is beyond the scope of this Paper, and 
I purpose to note some of their leading characteristics only, devoting 
the remainder of the Paper to remarks and suggestions based on 
my own experience, in the hope that they may be of service to some 
members of the Institution and form the basis for a useful and 
instructive discussion. 

The De Laval Turbine.—About 1882 Dr. Gustav de Laval invented 
a reaction turbine originally constructed for direct driving of milk 
separators ; the driving wheel was a pipe bent in S form, to which 
steam was admitted through a stuffing box in the centre, where the 


* Paper read yesterday before the Leeds Local Section of the Institu 
tion of Electrical Engineers. | 
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shaft was also fixed. . The steam issued from the open ends of the | 


pipe, thus driving the engine round. Steam turbine engines of this 
simple type are, I believe, still working, but they are obviously crude 
and uneconomical. In the modern construction of the De Laval the 
steam is blown divergent from stationary nozzles, where expansion 
takes place, against vanes or buckets fixed in the cireumference of 
a wheel, and the steam thus impinging on the vanes drives the 
wheel round and causes it to rotate at high velocity. There is 
only one row of buckets or vanes on the wheel upen which 
the steam delivers most of its energy, and is afterwards exhausted 
either to the atmosphere or to a condenser in the ordinary way. 
The steam nozzles are placed in very close proximity to the vanes 
of the turbine wheel, the clearance being only 2mm., and con. 
sequently there is practically no.loss of velocity between the steam 
jets leaving the nozzles and entering the vanes of the turbine wheel. 
The peripheral velocity of the wheel in the largest De Laval turbines 
does not exceed 1,880ft. per second, while steam expanded from 
150lb. pressure into a 28in. vacuum can attain a velocity of over 
4,000ft. per second, thus the wheel falls far short of the theoretically 
economical speed. 
The turbine wheel is adapted by an ingenious construction and 
method of suspension to operate at a very high peripheral velocity, 
and the speed is reduced and made available for dynamo driving 
by very perfectly made spiral-out gears, which effect a ten to one 
speed reduction. The dynamo armature is direct-coupled to the 
ear-wheel shaft of the turbine. The larger sizes of turbine dynamos 
ve two armatures so as to obtain a better distribution and balance 
in the turning effort; two sets of field magnets are provided, and 
the armatures can be coupled either parallel or in series, or the 
machines can work direct on a three-wire system of distribution. 
The speed is maintained constant by an exceedingly ingenious and 
compact centrifugal governor, mounted on the slower-running gear 
wheel, which controls a double-seated valve on the steam admission. 
The following tables show the high efliciency obtained with the 
De Laval generators; they are, however, made up to 300 н.р. only, 
which is too small a unit for most public electricity supply stations, 
and so far as I am aware only direct-current generators are supplied 
with these turbines. 


Table I.— Results of Tests with De Laval Steam Turbo. generators 


at different Loads. 
Pressure of vacuum. | NI 
SEA No. of Lbs. of 
Turbine machine. een m | nozzles Output steam per 
Ls. per sq. in. mercury. “Ре | kw.-hour. 
50 нр. turbine 118-8 26-8 6 370 | 328" 
dynamo. 113:8 26:8 5 301 , 839* 
The test made in 98:9 26-9 4 ,187 | 872° 
April, 1895. 74:0 27-5 3 9:5 | 43-8* 
,Lbs.steam 
B. H.P. per B. H. p. 
| 113-8 2604 | 7 163:0 | 17641 
150 n.». turbine (| 116-9 — 259 . 56 188-4 18:2t 
dynamo. 118:8 262 | 5 1145 | 179+ 
The trial made in 114:3 265 4 88-3 18-7+ 
November, 1897. 112°4 27-0 | 3 64:1 | 19:0t 
116:2 257 2 T5 | 2231 
126-6 2698 в | 33745 | 15-68} 
. 126-4 2699 7 293-7 | 15°76+ 
e 2794 6 | 2491 1392 
The test made in 1250 2162 4 162-7 | 16:25t 
June, 1900 125:0 27.91 3 1189 | 16/704 
125-0 28-16 2 735 | 18:00 
125-0 28-25 1 304 | 2177t 


* Work for condensing included. 

t Work for condensing not inoluded. 

: То get approximate pounds of steam per kilowatt-hour, multiply by 
10 and divide by six. 


The Parsons Turbine.—This turbine, which is by far the most 
important and extensively used at the present day, is of the parallel 
flow type. The turbine motor consists of & cylindrical case with 
rings of inwardly projecting vanes, within which revolves a concen- 
tric shaft carrying rings of outwardly projecting vanes. The rings 
of vanes on the case nearly touch the shaft, and the rings of vanes 
on the revolving shaft lie between those on the case and nearly 
touch the case. The steam passes first through a ring of fixed guide 
vanes, And is projected in a rotational direction upon the succeeding 
ring of moving vanes, imparting to them a rotational force; it is 
then thrown back upon the succeeding fixed ring of guide vanes, 
and the reaction upon the next ring of moving vanes increases the 
rotational force. The same process takes place at each of the 
successive rings of guide and moving vanes. | 

The energy to give the steam its high rotational velocity, is, in each 
successive ring, supplied by the drop in pressure, so that the steam 


expands gradually by small increments. In the earlier types the 
steam was taken in at the centre of the fixed cylinder, and operated 
on successive fixed and moving vanes, both right and left, exhaust. 
ing at each end of the fixed cylindrical chamber, thus obtaining an 
approximate balance and little or no end thrust on the bearings; 
in the later designs the steam flows and operates upon fixed and 
moving vanes, in one direction only ; the diameters of the fixed and 
revolving vanes are usually increased at least twice, and the three 
chambers thus formed are generally designated the high-pressure, 
intermediate and low-pressure cylinders. 
To balance the end thrust imparted to the shaft by tho steam 
operating upon the moving vanes, grooved pistons or dummies are 
used which rotate within corresponding seatings ; the diameters of 
these pistons correspond with the diameters of the working cylinders 
and a passage connects each working cylinder to the back of its 
corresponding balancing piston, and thus the end thrust is neutra- 
lised. The balance pistons also act as a practically steam-tight 
pus since the clearance between the grooves can be adjusted 
ongitudinally by a thrust block in the end bearing. In order that 
the turbine shaft may set itself accurately in the centre of gravity, 
the bearings are constructed of a number of concentric loose fitting 
sleeves immersed in oilin such a manner that any transverse move- 
ment of the shaft is resisted by the fluid friction of the thin films 
of oil which have to be squeezed from the parts where the tubes 
are pressed against each other, thus the flexibility of the bearings 
is sufficient to compensate for any slight variation between the 
centre of the revolving cylinder and its true centre of gravity.. . 
The armature of the electric generator is directly coupled to the 
turbo-shaft by means of a steel sleeve ; the shaft also carries a worm 
which drives à worm wheel, which in turn operates the lubricating 
oil force pump, and also the steam adinission governor, by means of 
an eccentric or cam ; when necessary the condenser air and circu. 
lating pumps are driven also from this slow-running worm wheel. 


The governing of the machine is as follows: Steam is admitted 
to the turbine in a series of gusts by the periodic opening and closing 
of a double beat valve. This valve is operated by means of a steam 
relay in mechanical connection with the turbine shaft. The dura- 
tion of each gust is controlled by an electric solenoid, which is con- 
nected as a shunt to the field magnets. The core of the solenoid is 
hung from the end of a long lever. The fulcrum of this lever is 
periodically moved up and down by means of a link connecting it 
with the eccentric, which receives its motion from the worm on the 
sleeve coupling, the eccentric also serving to work the oil pump. 
The short end of the lever controls the valve of the steam relay. 
Each periodic movement causes a gust of steam to be admitted to 
the turbine, the duration of the gust depending on the height of the 
distant end of the long lever. 

With alternating-current generators an ordinary centrifugal 
governor takes the place of and fulfils the functions performed by 
the before-mentioned solenoid; a second centrifugal governor is 
also provided which comes into action should the generator through 
any cause obtain an excessive and dangerous speed, when a trip 
gear is operated thereby and the steam automatically cut off from 
the plant. One important factor which in the early times prevented 
the use of the Parsons turbine in alternating-current stations was 
that the makers were unable to guarantee satisfactory parallel 
running of the plants. About the vear 1894 this difficulty was sur- 
mounted by modifying the governing in such a manner that the. 
steam admissions were increased in frequency and shortened in 
duration, thus obtaining a more even angular velocity. The first 
single-phase turbo-alternator to be successfully run in parallel with 
slow-speed generators was one of the radial flow type of 150kw. 
output installed in the Portsmouth Corporation works in 1894. 
Mr. Quin shortly afterwards succeeded in operating paralled flow 
single-phase plants in phase with slow speed plant at Blackpool, and 
to-day the successful operation of the plants in parallel with each 
other and with plant of other types is common practice. 

The first Parsons steam turbine and generator was built in 1884. 
It developed 10 н.р. at 18,000 revs. per min. It ran for several 
years in Gateshead-on-Tyne, supplying current for the manufacture 
of incandescent lamps. It is now in the South Kensington Museum. 
It consisted of two groups of 16 turbines each, the steam entering 
between them and passing in opposite directions through each, 
group. In 1889 the radial flow type of steam turbine was intro- 
duced, and in 1892 a 100kw. set, running at 4,000 revs. per min., 
was tested with a steam pressure of 100Ib. slightly superheated and a 
vacuum of 28in., when the consumption was found to be 25lb. per 
kilowatt-hour. 

About two years later the parallel flow type of turbine was again 
adopted in which were introduced the modifications already 
described. "Various improvements were also made in the desi 
and construction of the vanes, which resulted in a considerably 
greater economy of steam. About this time several turbines of the 
non-condensing type were put down in the Manchester-square 
station of the Metropolitan Electric Supply Co. of London; where. 
an injunction had been obtained against the company on account of 
the vibration caused by the reciprocating engines already installed. 
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These turbo-alternators were of 350k w. capacity, and gave complete 
satisfaction. 

Since that date the size of turbines has gradually increased, units 
of 500kw. being put down in Newcastle, Scarborough, Cambridge, 
London and other places. In 1900, two alternators, each of 1,250kw. 
capacity were made for the city of Elberfeld, Germany. The 
turbines were of the tandem type, consisting of high and low-pres- 
sure cylinders, and ran at 1,500 revs. per min. The dynamos were 
4-pole, andsupplied single-phase current at 4,000 volts and 50 periods. 
The steain consumption withslight superheat was 18:8lb. per kilowatt- 
hour at full load, ог 11:91. per indicated horse-power, including the 
power required to drive the condenser pumps. These dynamos run 
perfectly in parallel with the 1,500 н.р. Sulzer engines which are 
coupled to 1,000kw. Brown-Boveri alternators running at 88 revs. 
per min. In fact, the turbines steady the reciprocating engines, 
even when the latter are running on traction load. 

During the last few years new designs have been brought out in 
which the consumption obtained has been further reduced, giving, 
especially in the larger sizes, some very remarkable results. A few 
examples of the amount of steam used by various sizes of turbines 
are given below. 


50kw. Steam Alternator for the Blackpool Corporation. 


Pressure of | Super- | Vacuum in Steam used. 
steam above | heat at 99 5 5 . | Revs. | n ur E 
atmosphere at stop cylinder. per . _ 
stop valve. | valve. | Bar=30in. | min. K per гое рег о 
Lbs. per sq. in. Е.О. |In. of mercury hour i 

= 1260 0 280 5.044 52-7 1.480 280 
132:0 0 28:5 4,880 | 0 820 T 

300kw. Three-phase Alternator, for De Beers’ Mines, South Africa, 
150-0 638 | 278 8,000 | 812:1 ` 6,260 20-06 
158-0 500 278 53.000 | 981-8 4.960 21:45 
105 | 402 | 279  +8,00011545 3,670| 9875 
900kw. Single-phase Alternator (2,200 volts) for Hastings. 
145-0 | 93-0 21:4 3,000 | 501-9 | 9,776 19:47 
1480 | 900 | 391 | 8,000! 256-1 | 5.612 22:00 


A disadvantage in the Parsons plant is its great length, and there 
appears to be no good reason why it should not be shortened, the 
discs carrying the vanes being made larger in diameter to compen- 
sate. A convenient arrangement would be to place the plant thus 
shortened vertically, instead of horizontally, and I venture the 
opinion that the vertical type of turbo-electric generator will even- 
tually displace the horizontal type. Returns published by Messrs. 
C. A. Parsons & Co. in May, 19083, show that the firm have supplied 
50 turbines to Corporations, ranging from 50kw. to 1,800kw., and 
aggregating 20,900kw. ; also 78 turbines to electric supply companies, 
ranging from 50kw. to 8,500kw., and amounting to 81,880kw. in 
the aggregate. 


Westinghouse-Parsons Steam Turbine.—This steam turbine built 

by the Westinghouse Company is practically the same as the 
Parsons type, with the exception that the governor is placed between 
the turbo and the electric generator. A fly-ball type of governor is 
made use of, which has several features conducive to good regula- 
tion. ‘The ball levers are swung on knife edges in lieu of pins. The 
Боп works both ways—that ів to say, the mid-position of the 
evers is admitting a full head of steam to the turbine. A move- 
ment from this in either direction is tending to cut off the supply. 
This serves a useful purpose in the event of a very excessive load 
coming on the turbine, such as a short circuit, which has the effect 
of abri down the speed more than the percentage variation 
permitted by the adjustment of the spring, when the steam imme- 
diately becomes shut off. Again in such an event as some of the 
governor driving mechanism becoming broken, and the governor 
balls slowing up independently of the turbine, the steam is shut off 
before any damage could take place. 

It may be of interest to note that the Westinghouse Company 
have on order and are building about 85,000 вн.р. nominal 
серо of turbines for use in this country. "These include, among 
others, three 8,500kw. turbo-alternators for the Metropolitan Rail- 
way of London, and eight 5,500kw. turbo-alternators for the Under- 
ground Electric Railway Co. of London. In addition, large sets 
are being built for the Corporations of Brighton and Liverpool. 
The guaranteed maximum steam consumption of the 5,500kw. 
plants at 165lb. steam pressure, and 27in. vacuum per kilowatt- 
hour, is as follows :— 

Full load, 20:8lb. saturated steam, 17-71b. with 150°F. superhent. 

Half load 251b. saturated steam, 21-21b. with 150°F. superheat. 

The plants are also designed to take an overload of 50 per cent. 

In these large turbines a departure is made from the regulation 
practice, inasmuch as steam is admitted at the centre of the casing 
and exhausts at both ends; a balance is thus obtained upon the 
шм ве{в of revolving vanes, and no steam balancing dummies 
are 


Willans and Robinson Steam Turbine.—This is practically a 
Parsons turbine, with the following modifications :— While efficiency 
in the Parsons turbine depends upon the small clearances between 
the outer ends of the turbo vanes and the cylinder casing, and also 
between the ends of the fixed vanes and the revolving cylinder, in 
the Willans these peripheral clearances are disregarded, and reliance 
for efficiency is had upon the small clearances on the sides of the 
vanes at their outer ends. The rotating rings of vanes (and also 


the fixed ones) are enclosed by a double hoop of thin metal, which 


moves with the vanes; the edge of this ring comes fairly close to 
the continuous collar, which forms the root of the next fixed ring of 
vanes. The clearance is very small, and it is claimed that if the 
hoop touches the fixed collar it will do no harm, but will almost 
inunediately wear itself into the proper position. There are other 
minor details in connection with the governors, bearings and casing 
introduced with a view to simplification, and the makers are pre- 
pared to guarantee, with high-pressure superheated steam and a 
good vacuum, a steam consumption not exceeding 17lb. to 18lb. 
per kilowatt-hour on a 1,000kw. turbine coupled to an alternating- 
current generator. 


Brush-Parsons Turbo-Generator.—So far as the steam portion of 
this plant is concerned, it is built to the Parsons designs, with one 


or two detail modifications in connection with the oil circulation ` 


and cooling; the alternator is of the fixed armature type with 
revolving field magnets. Although the Brush Company have only 
recently taken up the inanufacture of this class of plant an 
examination of the various parts during construction convinces me 
that the Brush Company's production will prove itself to be one of 
the best and most re iable of turbo-generators. 


The Curtis Steam Turbine.—The shaft in this turbine is vertical, 
the lower end carrying discs of large diameter within the steam 
casing on the снра of which the steam vanes are carried, the 
stationary rings of vanes being fixed to the cylinder casing. On the 
upper end of the shaft the revolving field magnets are mounted and 
the stationary single or polyphase armature coils are located in 
grooves formed in the laminated iron discs surrounding field 
magnets, the whole being protected by a metal casing in the shape 
ofan inverted basin; at the extreme upper end of the shaft the 
centrifugal governor is located, which controls the plant in the 
novel manner described later. The Curtis generator is of recent 
development and retains some of the features of both the De Laval 
and Parsons types, also а number of novel and practical innovations 
are introduced which make the plant specially interesting at the 

resent time, and which the manufacturers claim make possible a 
ower speed, less weight, fewer and sunpler parts, high economy, 
less cost in manufacture and other important advantages. 

Velocity is imparted to the steam in an expanding nozzle or 
nozzles, so designed as to efficiently convert into уса nearly all 
the expansive force of the steam between the pressure limits used. 
After leaving the nozzles, the steam passes successively through two 
or inore lines of vanes on the moving element, which are placed 
alternately with reversed vanes on the stationary element. In 
passing successively through these moving and stationary elements, 
the velocity acquired in the nozzle is abstracted, and largely given 
up to the moving element. Thus the steain is first thrown against 
the first set of vanes of the moving element, and then rebounds 
alternately from moving to stationary vanes until it is brought 
nearly to rest. By this means, and by virtue of the large diameter 
of the discs carrying the vanes a high steam velocity is made to 
efficiently impart motion to a comparatively slowly moving shaft. 
The steam inlet area is made up of a number of expanding nozzles 
adjacent to each other, so that the steam passes to the wheels in & 
broad belt when all the nozzle sections are in flow. 

This process of expansion in nozzles and subsequent abstraction 
of velocity by suqgessive impacts with wheel vanes is repeated two 
or more times, thé devices for each repetition being designated as a 
stage. . The number of stages and the number of lines of vanes in a 
stage are governed by the degree of expansion, the peripheral 
velocity which is desirable or practicable, and by various conditions 
of mechanical expediency. Generally speaking, lower peripheral 
speeds entail more stages, more lines of vanes per stage, or both. 
The general: practice is to so divide up the steam expansion 
that all stages handle about equal parts of the total power of the 
steam. 

The governing is effected by the successive opening or closing of 
the high-pressure set of steam nozzles and consequent widening or 
narrowing of the active steam belt. The first expansion nozzle is 
controlled by a throttling device operated by the governor, and the 
remaining nozzles are opened or closed electrically by a small elec- 
tric controller which is 1noved round by the governor. The down- 
ward thrust due to the pressure of steam against the vanes is not 
balanced by steam pistons or dummies, as in the Parsons type, but 
the whole revolving mass is floated up on a thin film of oil which is 
forced up beneath the footstep bearing by an oil force pump. { 

High efficiencies are obtained with this plant, and with 1 25lb. 
steam pressure superheat of 100^F. and 28in. vacuum, the makers 
guarantee maximum steam consumption per kilowatt-hour, exclusive 
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of the power required for operating the condenser pumps and 
driving the exciter, as follows :— 


Quarter load. 


Size of plant. Full load. Half load. | 
Kw. Lbs. Lbs. | Lbs. 
— CM 199 | 209 21-0 
1,500 19:3 20:2 23:2 


VEMM c ————— —————— € 


Under the same conditions, but with 140lb. steam pressure and 
28;Zin. vacuum, a 600kw. Curtis generator at 1,500 revs. per min- 
gave on test a consumption of 19}1b. of steam per kilowatt output on 
full load, 194ib. on 25 per cent. overload, 2011. on half, and 223 lb. 
on a quarter load. 

The following are some of the distinctive features of the Curtis 
turbo-generator :— 

(a) The short vertical height occupied by the steam portion of the 
plant, as compared with the horizontal length of the steam portion of the 
Parsons type generator, and the strength and substantial section of the 
steel turbine vanes. 

(b) The extremely small floor space occupied by reason of the electric 
generator being built vertically over the turbine. 

(c) The excellent ventilation obtained in the alternator owing to its 


being built vertically over the turbine. | 
(d) The uniform turning movement obtained by the continuous supply 
of steam to the turbine and speed regulation by varying the volume thereof. 


Possible disadvantages are that the generator carries no exciter 
and the condenser pumps cannot be driven direct from the turbo shaft. 

It is probable that the reciprocating steam engine will still main- 
tain its superiority over the steam turbine for driving direct-current 
generators of large size, inasmuch as at the high speeds necessary 
with turbines there is difficulty in constructing a satisfactory direct. 
current revolving armature; the armature reaction necessitates 
either a special compensating winding or the shifting of the brushes 
for changes in load, and the excessive peripheral velocity and 
vibration of the commutator precludes the use of carbon brushes, 
which would probably soon become red hot. Hitherto most of the 
high-tension alternating-current turbo-generators have been con- 
structed with revolving armatures, a practice which is to be 
condemned, inasmuch as with the excessive centrifugal strains and 
vibration due to high velocity it is difficult to maintain good insula- 
tion of the high-pressure generating coils; also the excessive velocity 
of the collecting rings causes cutting of both the rings and the 
collecting brushes ; a considerable amount of metal dust is thrown 
off at the point of contaet, and in long continuous runs this metal 
dust is apt to collect and break down the insulation of the high- 
pressure collecting rings or brushes. In the writer's experience 
both these causes have produced breakdowns in turbo-generators 
with revolving armatures. The ideal arrangement is a fixed arma- 
ture, with the field magnets revolving within same, and this is now 
becoming standard practice in single and polyphase turbo-generators; 
the result is an absolutely reliable plant, which in point of first cost, 
economy of operation, and steam consumption, is in advance of the 
best practiee with slower-speed generators driven by reciprocating 
engines. 


Economy of Space and Buildings may be readily set forth by 
comparing the 3,500kw. Sulzer-Kolben two-phase generators at the 
Willesden works of the Metropolitan Electric Supply Co. with 
turbo-generators of equal output. The Sulzer-Kolben plant weighs, 
with condensers, approximately 585 tons; the space occupied by 
the foundations is 60ft. дїп. in length by 21ft. 6in. in width, with a 
vertieal height above the engine room floor to the top of the piston 
tail rods of 33ft. 44in. A Parsons turbo-generator of the same 
output weighs approximately 148 tons, and the space occupied docs 
not exceed 37ft. lin. in length by 8ft. in width and 14ft. 6in. in 
height, plus about an equal depth for the condenser room beneath. 
A Curtis turbo-generator of 5,000kw. output weighs approximately 
175 tons, and the space occupied does not exceed 20ft. bv 15ft., 
with a vertical height not exceeding 30ft. In this size, the con- 
denser, turbine and generator are arranged vertically, the condenser 
forming the base of the plant. 


Economy in Steam Consumption.—According to the published 
data the maximum steam consumption guaranteed by the builders 
of the Sulzer-Kolben plant works out with saturated steam at 150lb. 
pressure and a vacuum of 24in. at 22:2]b. per kilowatt-hour at full 
load ; 23lb. per kilowatt-hour at half load. 

The makers of the Parsons turbo-generator guarantee the steam 
consumption, with steam at 150lb. pressure, vacuum of 28in. and 
superheat of 100°F., 17:5lb. per kilowatt-hour at full load; 20lb. 
per kilowatt-hour at half load. | 

I have not the exact steam consumption of the 5,000kw. Curtis 
turbine which is running in Chicago, but it is a much more eco- 
nomical plant in this respect than the Sulzer- Kolben plant referred 
to above. At low loads the efficiency of turbo plants is shown by 
published returns to be superior to that of ordinary steam engine 
generators of equal capacitv, | 


A further interesting comparison in this respect is given below 
between the most economical of the two 1,400kw. two-phase plants 
with triple vertical engines recently installed in the Leeds elec- 
tricity works, and the 1,750 н.р. direct-current turbo plants installed 
last year in the works of the Newcastle and District Electric 
Lighting Со. :— 


Steam ! 


, Water per 
— Speed.“ Superheat.| Kw. | pressure. jum kw.-hour 
Lbs. 95: Lbs. 
Leeds ......| 200  76F. |1400 188 9256 | 199 
Newcastle .. | 1,710 237 F. 897 145 26:5 17-73 


Other advantages which may be named are as follows :— 


l. No expensive cylinder oil is necessary such as is demanded by 
reciprocating engines using superheated steam. 

2. There is no oil in the condensed water, and it may be used for 
boiler feed without the provision and use of expensive and troublesome 
oil separators. 

3. There are no “ big ends," packings, and bearings to take up. 

4. There is less difficulty in maintaining & good vacuum, there being 
no piston and valve rod packings through which air may gain admission 
to the condenser. The importance of a good vacuum is obvious in view 
of the fact that every lin. of vacuum above 25in. or 26in. has been found 
to reduce the steam consumption by about 4 per cent. 

9. À greater degree of superheat may be maintained with a great gain 
in efficiency and no danger. 


Tests on a 500kw. turbo-generator have shown an improvement 
in steam consumption resulting from a superheat of 50°F. of about 
8 рег cent., and at 100" F'. it averages about 12 per cent. 

There are no figures, so far as I can find, showing the economy 
effected by using very high superheat, but I believe further economy 
in steam will be obtained in this direction provided the vanes at the 
high pressure end of the turbo are made of & metal which does not 
become brittle at high temperatures. In the case of large engines 
of the usual types it is not advisable to superheat the steam by more 
than 200°F., and in some cases there is much trouble with the valves 
if the superheat exceeds 150°Е., but in the steam turbine there are 
no such limitations. Ina recent Paper read before the Institution 
of Naval Architects, Prof. W. H. Watkinson made the following 
interesting observations on this subject :-— 

The steam turbine is the only engine in which condensation of the 
steam by previously cooled internal surfaces does not take place ; but the 
steam in turbines is, of course, wet from another cause--namely, on 
account of the expansion it has undergone while doing work—and the 
efficiency of this type of motor is very considerably increased when the 
steam is superheated prior to its admission to the engine. In steam 
turbines the reduction in the amount of steam required when superheated 
steam is used is due mainly to the increased volume and the decreased 
frictional resistance between the rotating vanes and the steam. In steam 
turbines of the De Laval type, using saturated steam, the discharge from 
the nozzle is generally more or less intermittent, due to the intermittent 
choking of the nozzle with the water in the steam. When the steam is 
superheated the discharge from the nozzle is free and continuous, and the 
velocity, and, therefore, the efficiency of the steam, is on this account 
still further increased. 

So long as proper adjustments are maintained between the fixed 
and moving vanes the efficiency as to steam consumption appears 
to be well maintained. This is shown by comparing a test made 
by Prof. Ewing on a 500kw. turbo-alternator, driving its own air 
and circulating pumps, which had done heavy duty at the Cam- 
bridge electricity works for a period ‘of 12 months, with a test made 
on the same plant 14 months earlier by the Cambridge Electric 
Supply Co.'s engineer, as set out below: 


Steam 


Vacuum. : Lbs. steam per 
Date of test. ае Tag. Load in kw. kw. hour. 
Prof. Ewing's | [148 27-8 18 | 9250 
tests, Jan., 1901. | 1151 28-2 2733 28:8 
Engineer's tests, | £139 24:5 526˙4 24:1 


October, 1899. 1145 26:6 2561 27:5 


In Prof. Ewing's tests the steam was not superheated, and there 
was no water separator, but water which collected in a pocket under 
a vertical limb of the steam pipe leading to the engine was from 
time to time blown off. In the case of the engineer's tests in 1899 
dry steam was used, and the turbine was not driving its own punips. 
Prof. Ewing concludes his report as follows :—'* Considering the 
altered conditions in these two respects, I am of opinion that the 
results of the present trials show that there has been no deteriora- 
tion due to wear." This view is confirmed by the following tests 
taken on a 800kw. Parsons turbo-generator under my own control, 
in which the tests made at the Harrogate electricity works in 
February, 1902, are compared with tests made in the same works 
and under precisely the same conditions after over 19 months’ 
heavy work. 
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Steam | | Lbs. 
Superheat. Vacuum. Load 

Date of Test. preste, Lbs. Ins: in kw. Speed. шр 
Feb. 19, 1902. | 

Full load. 180:5 | 41:9 F. 28 309:5 3,010 22:76 

Half load. 131 45°F. 28:8 157-4 3,010 25:1 
Sept. 30, 1903. 

Full load. 130 35 F. 28 307:5 3,080 21:12 

Half load ..| 130 33 F. 2R 1271 | 3,080 | 923-21 


It will be noted that the results of the 1903 tests are better than 
those of 1902, which шау be partially owing to the increased speed, 
but chiefly to the fact that a number of the vanes in tho high pres- 
sure end were found broken off on opening out after the tests of 1902. 

In concluding these notes I have to express my thanks to Messrs. 
Parsons & Co., the Brush Electrical Enginecring Co., the Thomson- 
Houston Co., and to Messrs. Greenwood and Batley, who have 
willingly placed data at my disposal. 


CORRESPONDENCE, 


5] 


COMPENSATED AND COMPOUNDED ALTERNATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


[ Translation.] 

SIR: In reading through Mr. H. S. Meyer's article on the 
above subject, iod ublished in The Electrician of October 16th, 
it appeared to me that he has misunderstood my communica- 
tion on the self-exciting and compounded alternators. M 
remarks related to generators already made and fully аі 
and the suppositions advanced by Mr. Meyer are, for the most 
part, fallacious. Mr. Meyer, I believe, will convince himself of 
this when he has had the opportunity of inspecting a finished 
machine.— Yours, &c., HEYLAND. 

Brussels, Oct. 19. 


TO THE EDITOR OF THE ELECTRICIAN, 

Sim: Reading through Mr. Meyer's notes “On the Com- 
pensation and Compounding of Alternating-current Gene- 
rators " in your issue of the 16th inst., I am inclined to think 
that only a very small saving indeed can be achieved in the 
width of an alternator by increasing the armature ampere- 
turns, in the case of a machine excited in the ordinary way, 
since it will be necessary to work with less density at no load, 
so as to keep the increase in the exciting ampere-turns required 
to uphold the voltage at full load within reasonable limits. 
Nothing but a very material reduction of the self-induction of 
the armature winding can lead to a real saving in such a case. 
Then, with regard to the new invention referred to in the 
article, it seems to me, judging from the few data available, 
to be very much the same scheme as that adopted by me in 
1896 or 1897 for the automatic regulation of an alternator in 
the south of England. In that case, constancy of voltage 
only was required, and I therefore used an arrangement similar 
to a hot-wire voltmeter, of the Hartmann and Braun type, 
carrying a horizontal lever instead of the usual pointer, and 
travelling through a comparatively wide angle for a very small 
alteration in voltage. This lever closed the circuit of one or 
the other of two magnetic clutches, determining the travel of 
a spindle which cut resistance in or out of the exciting circuit 
as necessary to keep the voltage constant. The main voltage 
transformed down to a suitable value was applied to the relay 
terminals, Had compounding been required, an electro- 
magnetic relay would have been used. The arrangement 
worked very well and, of course, kept the voltage of the 
alternator constant, within the limits of the machine, for all 
loads and power-factors. I did not think there was anything 
particularly new about the scheme, even at that time, and 
presume, therefore, that Mr. Meyer's remarks have conveyed 
a wrong impression to me. It would be interesting to havo 
more details of his scheme.—Yours, &c., VAI. A. FYNN. 

Bradford, Oct. 29. 


[As the difference of opinion between Herr Heyland and Mr. 
Meyer appears to be largely on the question of the actual cost 
of the machines in question, it occurred to us that it could be 


settled, satisfactorily to the purchaser of dynamos at any rate, 
by asking the firm who sells Heyland's machines in England 
(Messrs. Witting, Eborall & Co.) and Mr. Meyer (who is con- 
nected with the British Thomson-Houston Co.) both to quote 
for two machines of a standard size. We therefore asked each 
of them to name a price for two 500kw. three-phase alternators 
built for 3,000 volts and 50 ~., the machines to be driven by 
an engine with a cylic irregularity not exceeding one-third per 
cent. One quotation to be for driving by an engine running 
ut 250 revs, per min., the other for a speed of 94 revs. per 
min. Prices, which were to be f. o. b. London, were to include, 
in the case of the Heyland machine, any transformers that 
might be necessary for using with the machine, and in the 
case of the B.T.-H. machines, the exciter, and in both cases 
the flywheel was also to be included. 

Messrs. Witting, Eborall & Co. sent us the following 
quotations :— 


One compound three-phase alternator capable of developing a normal 
output of 500kw. (cos $ = 1) at 8,000 volts 50 cycles when running at a 
speed of 250 revs. per min. The machine will be complete with outer 
bearing, bedplate, shaft and half coupling, suitable for bolting up to a 
high-speed engine, for the sum of £1,200. Net weight, 20 tons. 

One compound three-phase alternator capable of giving a normal out- 
put of 500kw. (cos ф= 1) at 8,000 volts 50 cycles when running at a 
speed of 94 revs. per min. This machine would be supplied without 
bearings or shaft suitable for mounting between the cranks of a cross- 
compound engine; the necessary foundation sole plates, however, are 
included. 

The above alternator for the sum of £2,350. Net weight, 45 tons. 

The above prices are strictly net., include the necessary transformers, 
and are f.o.b. London. 


From Mr. Meyer, however, we have received the following 
letter in reply to our request :— 


In answer to your letter of October 12th, I am exceedingly sorry that 
I have to disappoint you by noi complying with your request for a quota- 
tion on two 500kw. standard revolving field generators running at 250 
and 94 revs. per min. respectively. My reasons for this are as follows :— 

You say that these prices were to be used for comparison with those 
obtained from the English agents of the Heyland machine of exactly the 
same rating. Now I feel that such & comparison of two quotations from 
different firms on the basis of a plant which will never be in existence, is 
of very little practical use, To arrive 'at conclusions of any value, the 
quotations for both types of machines should be made at least on the 
same basis of profit, guarantees and workmanship. Therefore, the two 
quotations should come from the same firm, of course, with the under- 
standing that the same profit is added to the true factory cost in both 
cases. My remarks have the more weight in our case, as the Heyland 
generators at present are not manufactured in this country, and therefono 
the basis of wages and manufacturing conditions is radically different. 

I furthermore beg to repeat that the question of first cost is not the 
only issue, as you suggest in your letter of October 12th, but, as I tried to 
explain in my notes, there is among others, the important question of how 
o breakdown in the exciting arrangement of the generator affects the 
operation of the plant. With the standard type, provisions are always 
made for a spare source of excitation, but with the Heyland type, a com- 
plete generator has to be kept as spare, and since the starting of the 
engine and the parallelling will take some time, it may mean a serious 
overload on the station, quite aside from the extra cost of a spare set con- 
sisting of prime mover and generator. I think you will agree with me 
that ае ів as much chance for а breakdown in the exciting arrangement 
as proposed by Mr. Heyland as with the exciter as used for the standard 
revolving field type. 

Trusting you will understar d my position in this matter.—Youre, &o., 
Н. S. MEYER. 


We must therefore leave it to our readers to form their own 
opinions on the matter from the data already published.— Ep. E.] 


IRON LOSSES. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: With regard to the Paper on “Iron Losses" in your 
issue of Octoher 16th, may I be permitted to remark that the 
factor two and-a-half times refers to eddy loss entirely, since 
for the same maxima and no re-entrancy, the hystersis losses 
depend merely on the maxima attained. In the machines in 
question the total experimentally determined iron losses were 
found to follow such a law that, with a fair degree of accuracy, 
could be split up into two algebraic components, one depen- 
dent directly on the frequency for a given density and 
the other dependent upon the square of the frequency. 
The component depending directly on the frequency was 
found to agree very well with what would be expected 
to occur by measuring the hysteresis losses by means 
of the ordinary laboratory ring experiments. The com- 
ponent, however, depending on the square of the frequency 
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(presumably the eddies) was -found to be two and a-half times 
what would be expected, assuming a sine wave of flux. Thus it 
was inferred that, so far as the hysteresis loss was concerned, 
there was nothing to explain, but the curious factor two and 
a-half times was a source of annoyance, since one had always 
to depend on experiment alone, and not on calculation. It is 
when analysing the flux distribution curves and taking note of 
the character of the flux wave that this factor two and a-half 
times is practically accounted for. Furthermore, the mysterious 
full-load incremental iron loss is also explained, since it is 
known to depend upon the ampere-turns in the armature, and 
as the frequency squared of the cyclic change of flux. It is, 
of course, obvious that the skewing or change of shape should 
vary in some way with the ampere-turns in the armature. 
Apropos transformer iron loss, a further note may be of 
interest. Mr. Steinmetz declares that the hysteresis loss in 
transformers may be diminished by going to distorted sine 
waves ; he does not mention anything with regard to eddy loss in this 
connection. Plotting E.M.F. and corresponding flux wave we 
get Fig. 1. But, going to a flatter top wave with the same 


mum E.M.F., Fig. 2 holds good. 
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It is seen that, observing the slopes of flux, the eddy loss is 
increased twice, but the hysteresis is increased about four times 
assuming that the hysteresis depends upon the square of the 
ordinate, and about three times if the hysteresis goes up as the 
l'6th power. Hence the declaration for pointed waves in 
transformers. — Vours, &c. A. PRESS. 

London, Oct. 16th. 


OIL-BREAK SWITCHES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Reverting to Mr. Woodhouse’s letter in your recent 
issue, the oil-break switches designed by Mr. Partridge in 
1891 were used for service in street boxes, whereas I read 
Messrs. Ferranti’s letter of the previous issue to refer to central 
station switch gears of importance. I am open to correction, but 
I do not think Mr. Partridge intended to apply the idea in its 
initial stages to large central station switches, otherwise he 
vould have dono so on the important extra high tension 
switchboard work which he designed for the London Electric 
Supply Co. and also for the Metropolitan Company, about the 
period in re However, whilst agreeing that considerable 
credit is due to Mr. Partridge, it will be remembered that 
others have experimented with the idea; for example, it was 
used some 25 years ago in connection with Prof. Pepper's 
induction coil at the old Polytechnic in Regent-street. Messrs. 
Ferranti were, I believe, the first to apply the idea for the 
purpose of central station switchboards of moment. In any 
case, it would appear that this great feature in switch gear 
design emanated from British and not from the continental 
designers.— Yours, &c., H. W. CLOTHIER. 

. Hollinwood, Oct. 20. 


THE QUESTION OF THE HOUR. 
TO THE EDITOR OF THE ELECTRICIAN. | 
SIR: In your note to my letter which you so courteously 


published in your last issue, you complain of the lateness of; 


its arrival. I need scarcely assure you that this belatedness 
covered no sinister design, and was due to nothing more 
mysterious than “press of other work." If it caused you 


requency but, say, twice the area, and having the same maxi- 


the slightest inconvenience, I most sincerely regret it This 
epistle, at any rate, will come into your hands in ample time 
to enable you to demolish me at your leisure. 

You remark tbat ** Mr. Bond only quotes partially " a certain 
passage in your leading article on “The Question of the Hour.” 
A partial quotation is not in itself condemnable ; it is only so, 
if it misleads, and I cannot agree that the last sentence of the 
first paragraph of my letter in any way fails to do you justice. 

I quite admit that an electrical journal is not the place for 
a lengthy and technical discussion of The Question of the 
Hour " in its broadest aspects, and I rejoice in the admission, 
for although profoundly important, the fiscal question is never- 
theless apt to become tedious by its persistent intrusion any- 
where and everywhere, even into the philosophic calm of a 
Whist Club. On the other hand, I venture to think you 
would be fulfilling your natural scientific function if you would 
fill in the gap between your premiss and the gloomy conclusion 
referred to in my letter. 

Unless, Sir, you have as yet no “settled convictions," you 
must either be “for” or “ against Protection, and the policy 
of the paper, whatever it may be, would surely carry more 
weight if its readers were in posession of a concise and clear 
statement of the 1easons by which you have been led to sit 
either on the hedge, in the ditch or in the field. 

Looking at the question in the very narrowest way, the 
action which the suggested “ Electrical Trades’ Defence Com- 
mittee” may decide to take will depend upon the fiscal views 
of the majority of the members composing it. To assist the 
committee to take action in the right direction everyone who 
has influence should surely state his convictions and the argu- 
ments supporting them, so that there can be no mistake about 
the matter.— Yours, &c., W. G. BOND. 


London, Oct. 16. 


TO THE EDITOR OF THE ELECTRICIAN, 

SIR: I would beg to be allowed to point out that in your 
able and reasonable article on the tariff question in your issue of 
Oct. 9 you mako one capital error in the following sentence :— 

. . Protective tariffs have never been known yet to force other 
nations to Free Trade. This is hardly an argument against Protecticn, 
however; to take а parallel case, increasing our army and navy does not 
induce other nations to a general disarmament, yet no politician would 
argue seriously that our army and navy should be abolished. 

The assumption of any parallelism between commerce and 
war is at the root of most mistakes in the ideas of Protec 
tionists, especially in the ideas of those persons who are the 
more aggressive and noisy as they are the less-informed ! 

The only real parallel to increase of armament for war is 
the increase of education and opportunity for commerce—that 
is, for instance, no more 1882 Electric Lighting Acts!— 
Yours, &c., J. SAYERS. 

Derby, Oct. 15. 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Mr. Bond's vigorously worded letter in your last issue 
has one merit absent from the utterances of the so-called fiscal 
reformers, in that it leaves us in no doubt as to his meaning, 
and argues the question from a broad and comprehensive point 
of view rather than in the narrow interests of any particular 
industry, electrical or otherwise. 

The complaint now so suddenly sprung upon us is that our 
manufacturers' products generally are being undersold and 
supplanted in the world's markets. 

If such be the case, which is not proven, the cosi of produc- 
tion here must simply be higher than abroad. 

How is this to be remedied? Surely not by the plan 
now suggested of taxing food and the countless grades and 
descriptions of imports, ranging from the crudest raw material 
to partially manufactured articles. Such a course must of 
necessity only aggravate the evil, for while further increasing 
the cost of manufacture, it would also curtail the spending 
power of the worker, and thus indirectly injure other home 
trades and consumers in general. 

Amongst our innumerable industries which have attained 
world-wide pre-eminence under Free Trade, the submarine cable 
enterprise may be fairly cited as an instructive instance. Com- 
pare its enormous development and prosperity in this country 
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under the present, proved system of free imports, which it ів 
now suddenly proposed to reverse, with the insignificant pro- 
portions of cable enterprise in other and subsidised and highly- 
protected countries. 

In order to maintain our present position, we need wise 
business methods, and not the bolstering up or protection of 
industries of any sort.— Yours, &c., H. C. BD. 

Oct. 21. 


A NEW STEAM TRAP. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : You show an interesting steam trap in your issue of 
October 9th. But how is it possible for the steam to operate 
the device if the inlet is at the end where the hot vapour is 
shut off? Should not the words inlet and outlet be transposed ? 

If, as shown in your drawing, steam flows through the cold 
trap the then expanding tube will cut off the flow, thus leaving 
the steam on the outlet side of the mushroom valve free to 
expand out of the outlet at once, thus cooling the working 
tube and opening the trap again. This would not be a work- 
able condition. On the other hand, if the trapped steam is 
held on the “ outlet" side of the mushroom, the trap would 
operate when the entrapped steam became condensed, which 
would be satisfactory. - Yours, &c., TRANSPOSED, 

London, Oct. 14. 


[We have forwarded the above letter to the maker of the steam 
trap referred to, and he states that “ Transposed ” is wrong in 
his idea, as the inlet must be at the end where the steam is 
shut off. The trap is adjusted by tightening the screw on the 
back of the lever, which operation brings the valve off its 
conical face ; the water then leaks past the valve, and, as steam 
follows, it heats and expands the brass tube, and thus shuts 
off the steam. As it cools down again, the water again begins 
to flow, the steam follows, the trap closes, and the same су ele 
of operations continues.—Ep. E.] 


THE UNION ELECTRIC CO. (LTD.) 


We recently had the opportunity of inspecting some of the pro- 
ducts of this company under working conditions. Their arc lamps 
are certainly worthy of special mention. It would be quite 
impossible to describe the many ingenious devices employed on the 
various patterns, but a brief description of ће “ PV” and * PVW" 
type lamp may be of interest. This isa special type of enclosed arc 
lainp for photographic purposes. The are is enclosed in a cylinder 
and has a length depending upon the line voltage. In the case of 
200-volt circuits, 165 volts can E used across the circuit, and the arc 
is then approximately 24іп. in length. The result of this long arc 
is that the beam is intensely rich in ultra-violet rays, so that the 
efficiency of an arc on this voltage is considerably greater than that of 
ono of a similar type burning on 100-volt circuits. The lamps are 
usually constructed for 10 or 12 amperes continuous current, and 
15 and 18 amperes alternating current. The alternating-current 
lamp has the advantage of being quite suitable for all usual lighting 
frequencies. 

Another lamp, called the Excello " arc lamp, is an enlargement 
upon the company's Flame" arc lamp now largely used for the 
lighting of interiors of all classes of buildings and many interiors 
of places of entertainment and public amusement. The lamp as 
now constructed wil burn with either continuous or alternating 
current of any usual frequency, and is arranged so as to burn up to 
19 hours without change of carbons, thus rendering it suitable for 
street lighting. It is particularly suitable for the lighting of large 
open spaces, such as yards and works and railway stations, as the 
maximum illumination is much larger than in the ordinary arc 
lamp, the maximum rays being projected to a greater distance, thus 
enabling the lamps to give a more even illuminating effect. 

Among the measuring instruments made by the company we noticed 
an automobile type of combined ampere and voltmeter in one dust- 
proof aluminium case. The ampere-meter was made with the zero 
about one-fifth of the way up the scale, so as to permit the indication 
of the reverse current charging the cells when running down hill. 
Both the ampere-meter and voltmeter will give perfectly dead-beat 
readings, and are said to be independent of the vibrations of the car. 

The company also had some motors of various sizes running very 
quietly and with a notable absence of sparking. These machines 
are constructed in three types—viz., open, semi-enclosed and totally 
enclosed ; the brushes are fixed, permanent adjustments being made 
to es pole-shoes to obviate sparking before the machines leave the 
works 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VACANT AND FIGLED. 


Rotherham Education committee invite applications for the 

position of lecturer in engineering (including geometry and mathe. 
matics) in the Technical Institute. Salary £120. Particulars from 
the director of Higher Education (Mr. C. H. Burkhardt, M. Sc.). 
Town Hall, Rotherham, to whom applications by Nov. 10. See 
advertisement. 
. King's Norton and Northfield Urban District Council require a 
clerk of works to superintend the erection of overhead equipment 
and laying of mains for about 34 miles of electric tramway. Appli- 
cations toclerk (Mr. Edwin Docker), 10, Newhall-street, Birmingham, 
by Nov. 2. See advertisement. : 

A junior assistant is required in the physics department of Mer- 
chant Venturers' Technical College, Bristol. Applications to the 
registrar by Oct. 29. See advertisement. 


There is а vacancy for an improver at the Barnsley electricity 
works. Applications to borough electrical engineer, Mr. E. A. 
Barker. See advertisement. 

A switchboard attendant is required at Tynemouth electricity 
works, North Shields. Applications to chief borough electrical 
engineer, Mr. C. Turnbull. See advertisement. 


A switchboard attendant is required at Fulham Borough elec- 
tricity works. Applicationsto borough electrical engineer (Mr. Arthur 
J. Fuller), Townmead-road, Fulham, S.W., to-day (Friday). See 
advertisement. 

A demonstrator is required in physics department of Northern 
Polytechnic Institute, Holloway, London, N., four evenings a week. 
Applications to seerctary. 

An assistant demonstrator is required two days per week in 
physics laboratories of South- Western Polytechnic, Chelsea, London, 
S.W. Apply to principal. 

A lecturer in physics and electrical engineering is required for the 
Auckland (N.Z.) Technical School. Salary £250 per annuin, for at 
least three years. Particulars from Dr. W. Garnett, 116, St. 
Martin's-lane, London, W.C. 


London County Council have appointed Mr. F. K. Bruce traffic 
manager of their tramways department at a salary of £700 per 
annum, rising by annual increments to £800. 


Mr. G. Е. Gittins has been appointed lecturer and Mr. A. W. 
Holden assistant lecturer on electrical engineering at the Harris 
Institute, Preston. Mr. Е. C. Moyle, A. R. C. Se., has been appointed 
assistant in mechanical engineering. 


Mr. Ashton Bremner has been appointed resident electrical engi- 
neer to Burslem Corporation at £200 per annum. 

Mr. Mercier and Mr. Hawkins have been appointed assistant 
engineers at Watford electricity works, in succession to Messrs. 
F. S. Collings and A. N. Pitcairn, resigned. 

Mr. C. B. Futt of Barking has been appointed junior assistant 
engineer at Aldershot electricity works. 


Mr. C. H. Yeaman, who was recently selected as borough 
electrical engineer at Morecambe, having declined that appoint. 
ment, Morecambe Council have now appointed Mr, W. H. Hall, 
chief assistant engineer at Bootle, to the position. 

We refer in another column to the probable selection of Mr. A. 
L. C. Fell, of Sheffield, to fill the vacant post of general manager 
to the London County Council tramways. 


Arbroath.— Negotiations are still proceeding with companies in 
regard to the erection of electricity works. 

Ashton-under-Lyne.--The Council have adopted & scheme for 
letting out electric motors on hire. 


Barking.—The official inspection of the new electric tramway to 
Beckton is fixed for Tuesday next. 


Barry. An extension of time for carrying out the terms of the 
Council's electric lighting order, 1901, has been applied for. 

Bath.—At a special meeting of the City Council on Tuesday the 
following motion was adopted :— 

That, having regard to the unsatisfactory condition of the money 
market, and the high rate of interest which will have to be paid in respect 
of the additional Bath Corporation stock to be hereafter issued, no work 
to be charged to capital account other than work already actually com- 
menced be undertaken, notwithstanding that it may have received the sanz- 
tion of the, Council, until theques'ion has been ге. considered by the Council. 

Bermondsey (London).—On Tuesday the Lighting committee 
reported that, owing to the increasing demand for electric current, 
some of the distributing mains had become considerably overloaded. 
They recommended that some of the adjacent dead ends of the cable 
be connected, so as to form additional paths from the feeding points to 
those parts of the distributing network where relief is required. In 
due course it would be necessary to lay down additional feeders, but 
the work now proposed, which would have to be done in any case, 
at an estimated cost of £435, would suffice for the time being. The 
recommendation was adopted. | 
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Bootle.—An unfortunate accident occurred at the electricity works 
on Wednesday morning while a superheater was being placed in posi- 
tion, resulting in the death of one nian and injuries to three others. 


Bournemouth.— The Corporation have decided to apply for 
powers to construct an extension of their tramways from Pokesdown 
to Southborne and Christchurch at an estimated cost of £50,000. 

Bridlington.—On Thursday last an inquiry was held into the 
proposed borrowing by the Council of £26,500 for electric ДЕН. 

he town clerk (Mr. A. E. Matthewman) gave particulars of the popu- 
lation, assessable value, &c. The Council obtained electric lighting 
powers in 1900. A canvass had shown that a considerable number of 
persons were desirous of adopting electric lighting, and the Corporation 
would themselves be large consumers. They at present, for the Prince's- 
parade, had a small installation. The Board of Trade had approved the 
low-tension, three-wire system it was proposed to adopt. In May the 
Corporation accepted provisionally eight tenders amounting in all to 
£24,313. 14s. 11d. Engineering fees, costs and contingencies brought 
the amount proposed to be borrowed up to £26,500. ‘The plan of the 
bnildings was explained by Mr. E. R. Matthews, borough surveyor. The 
buildings were so designed as to be easily capable of extension. In the 
sbsence through illness of Mr. Е. H. Medhurst, his partner, Mr. C. E. 
Lloyd, gave technical information as to the system, machinery, mains, 
&c. "There was no opposition. : 

Brighton.—The Council on Thursday last fixed the charge for 
electrie energy to outside authorities at 7d. per unit for the first 200 
hours’ maximum, demand per half-year, and 1d. after. After the 
first year the price is to be fixed by agreement or by a Board of 
Trade arbitrator, the Corporation reserving the right to fix a mini- 
mum charge. lt was resolved to apply for sanction to a further 
loan of £175 (repayable in 18 years) to meet cost of additions to the 
storage battery recently decided upon. 

Trial trips were made on the London-road electric tramway route 
on Tuesday, and the line will probably be opened next week. 

Budleigh Salterton.—4A letter from Messrs. J. and W. Purves 
as to an application for a provisional electric lighting order is being 
considered by a committee. 

Buenos Ayres.—The whole of the Anglo-Argentine Tramway 
Co.’s lines have been converted to electric traction, the last of the 
horse cars coming off in September. 

The Review of the River Plate states that the Public Works com- 
mittee have reported favourably on the petition of the La Nueva 
Tramway Co. to convert their line to electric traction. The con- 
cession 18 to be for 55 years, but the company is to give free lighting 
en route to 200 16 c.p. lamps per kilometre. 

Buenos Ayres Municipality have also granted various extensions 
of line to the Buenos Ayres Electric Tramway Co. in Belgrano and 
Flores, the concession being also for 55 years. 


Oalverley.—The District Council have decided to apply for a 
provisional tramways order. 


Canterbury.—An unopposed inquiry was held last week into the 
application of the Council for sanction to borrow £4,000 for electrie 
lighting extensions. 

Cardiff.—The borough electrical engineer, Mr. Arthur Ellis, 
reports that there are now 901 private consumers connected to the 
mains, equivalent to 89,488 8 c.p. lamps, an increase of 54 per cent. 
over this time last year. A deputation of tradesmen, which waited 
upon the Electrical committee on Tuesday, urged that electric light- 
ing be substituted for the present inadequate gas lighting in Clifton- 
sireet, and was informed that plans had already been drawn for 
the erection of 18 arc lamps, to be erected as soon as possible. 


Chilton (Middlesbrough).— The Council are to approach the 

colliery managers of the district with a view to the electric lighting 
of various important colliery properties. 
_ Ohurch Lighting.—Electric has been substituted for gas lighting 
in Christ Church, Cheltenham (the largest church in the town), as 
the painting in the apse was suffering from the effects of gas. The 
gas fittings have in most cases been adapted for the electric lighting 
and 150 lamps arc used. The work was carried out to specification 
of the borough electrical engineer (Mr. M. H. Kilgour) by Messrs. 
R. E. and C. Marshall. 

Clitheroe.—A sub-committee has been authorised to consult an 
electrical engineer in regard to the proposed application for an 
electric lighting order. The Council have now appointed Mr. 
Thomas Barton, M.I.E.E., consulting electrical engineer. 

Colchester.— Yesterday (Thursday) the ceremonial laying of a 
porron of the permanent way of the electric tramways was performed 

y the mayor. 

Colne --In view of the notice served by the Southern District 

Electrieity Corporation the Council are considering the advisability 
of themselves applying for a provisional electric lighting order. 
. Oonnaught Electric Power Scheme.— Last week a further meet- 
ing of influential persons interested in the promotion ot this scheme 
was held at Castlebar. 'The Rev. P. Lyons, P.P., presided, and 
among those who spoke in support of the project was Dr. R. 
Ambrose, M.P. Resolutions were passed approving the scheme, 
and calling upon the various local bodies to support it. 
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Oroydon.—An inquiry was held on Thursday last into the appli- 
eation of the Corporation for power to borrow £27,975 for electric 
lighting extensions. 

The town clerk (Mr. F. C. Lloyd) gave particulars of the progress of 
the electricity undertaking, and the borough electrical engineer (Mr. 
J. Gray Scott) supplied technical details. It was proposed to put in a 
750kw. set, and to build a new boiler house, chimney shaft, &c. No opposition. 


Depreciation of Municipal Undertakings. —At the autumnal 
conference of the Society of Incorporated Accountants at Liverpool 
last week, Mr. F. Walmsley read a Paper on “ Depreciation and 
Sinking Funds in Municipal Undertakings.” 

He said this question had been brought into greater prominence by 
the extraordinary growth of so-called municipal trading, and the large 
increase in the amount of capital embarked by corporations in gas, water, 
electricity, tramways, markets and similar undertakings. The universal 
and continued demand for money by municipal authorities at a time 
when money was scarce and consequently dear had also accentuated the 
interest ih the question, and in its treatment generally by corporations. 
Having regard to the fact that a debt of something over £300,000,000 
sterling had been created by corporate bodies, he thought they might pro- 
fitably consider the whcle question from the aspect of the presentand fature 
incidence of the burden on the community. The security and credit of local 
government were based chiefly on rateable value, and it was plain that the 
debt was too rapidly outrunning the rateable value. Was there not a 
fear that, consequently, municipal security was to some extent being 
shaken? It would be said that if the debt grew the assets grew also; 
that to some extent modified the situation ; but he considered the spend- 
ing of the nation, Imperially and locally, was gradually becoming a 
serious menace to their national financial stability, and called for the 
urgent attention, not only of all those concerned in municipal life and 
work, but of every citizen. Under the circumstances justice and 
prudence alike dictated that no permanent debt should be possible in 
respect of any assets now created, and that, as a principle, all capital 
should be repaid by sinking fund, concurrently with the creation of ample 
reserve for replacement of worn-out or obsolete assets of the undertaking, so 
that, in other words, there should be nore-borrowing or permanentcontinua- 
tion of capital debt in respect of anold undertaking. The sinking fund was 
a contribution in repayment of capital borrowed, while depreciation was 
a fund for the preservation and restoration of assets so as to prevent the 
raising of further capital for the maintenance and continuance of the 
status quo. All capital expenditure should be charged to capital so long 
as it was for extension purposes; and so long as it was, beyond all doubt, 
in its nature adding io the power of production or of service it was 
capital, and must be so charged. If it was expenditure in substitution, 
or renewal, or repair, it must go against revenue. Whether the sinking 
fund should be assisted by payment out of the depreciation fund, as some 
urged, was another question, but even if such a course were taken, the 
two accounts, sinking fund and depreciation, should be kept separate and 
distinct, so that at any time the position of the total capital expenditure 
and the total depreciation fund should be clearly shown. As to the 
amount of depreciation to be charged, he feared that generally, the 
depreciation of trading undertakings was not at present adequate, and, 
therefore, not in the best interests nor for the permanent credit of muni- 
cipal administration. That conclusion was borne out by some figures 
quoted in a recent Paper by Prof. Turner of Glasgow University, read at 
the British Association meeting in September, figures taken from Sir 
Henry Fowler's return, which was submitted to Parliament last December, 
from which it appeared that, out of a total expenditure of £9,443,741 on 
tramway undertakings in England and Wales up to 1902, the average 
annual depreciation fund was £50,807, or only slightly over 4 per cent. 
As to the question whether sinking fund should be paid out of deprecia- 
tion, he believed that it should not, for they involved two separate and 
distinct principles. He suggested that depreciation should be charged in 
all undertakings liable to waste, obsolescence or supersession, repairs 
being charged direct to revenue year by year; that longer periods should 
be allowed for repayment of loans, especially in undertakings of a 
permanent character, where there were no risk of obsolescence; that 
sinking fund should be charged separately, without regard to depreciation ; 
and that all these matters should be settled by conference, so as to 
establish a uniform treatment of depreciation and sinking fund in the 
accounts of all corporations. 


East Molesey (Surrey).—The District Council have consented 
to the application of Edmundson’s Electricity Corporation for a 
provisional electric lighting order, provided purchase clauses are 
inserted on the Council’s behalf at seven, 14 or 21 vears. The 
company are to supply current for private lighting at 7d. per unit 
for the first hour's maximum demand and 3d. after, and for public 
lighting at 21d. Should, however, the corporation give at any 
time better terms to any placo within 20 miles of Molesey, then the 
Council are to have the benefit of such terms. 

Edinburgh.—The accounts of the electricity department for the 
year ended May 15 show total eapital expenditure £800,710. 8s., 
increase £35,098. 8s. 6d. during year. The receipts amounted to 
£108,365, including £81,007 from private lighting (at 34d. per unit, 
less discounts), £10,547 from motor supply (at 14d., less abatements), 
£11,505 from public lighting (at £18 per arc lamp per annum and 
£13 for private arc lighting). The balance was made up of meter 
rentals, rents of properties and miscellaneous. (Generation expenses 
were £20,878, cost of distribution £3,956, maintenance of public 
arc lamps £4,070, rents, rates, and taxes £7,037, and manage- 
ment expenses £4,396, making, with miscellaneous expenses (£784), 
£41,120, and leaving a surplus of £62,245, Interest amounted to 
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£20,161, sinking fund instalment to £25,487, and, after setting aside 
an additional contribution of £1,994 to meet unredeemed capital 
expenditure for rectifiers now disused, and paying income tax (£120), 
the balance (£14,532) has been carried forward. During the year 
10,196,954 units were generated, against 8,819,254 in previous year ; 
6,019,815 were supplied for private lighting, 1,695,153 for motive 
power, 1,280,840 for arc lighting, and 390,624 were used in stations. 
Since the accounts were presented the charge for electricity for 
motive power has been reduced to 14d. per unit, and the charge for 
arc lamps to £11 per annum. 115. new arcs are being erected, 
which will bring the total of public street arc lampe to 995. 

The Electric Lighting committee have been experimenting 
with the Bremer arc lamp for public lighting in Princess-street, 
and now report that they have decided to discontinue the experi- 
ments on the ground that the lights flicker badly ; that, while they 
give a better light; within a narrow area, they have not as much 
illuminating power at a distance as the ordinary lamp; and that 
the earbons would cost, for Princess-street alone, from £80 to £90 
a year more than at present. 


Farnworth (Lancs.).—The accounts of the electricity department 
for the quarter ended Sept. 30 show total receipts £1,029, expendi- 
ture £892. 181,864 units were generated, including 57,995 for 
private lighting, 7,475 for street lamps, 79,554 for tramways, and 
5,959 for works’ lights, motors, с. During the quarter 88 H. p. in 
motors was connected, bringing the total to 2824 H. p.; the equiva- 
lent 8 c.p. lamps connected were 2,794, making (with 99 radiators 
already connected) a total of 16,939 8 c.p. 

The tramway receipts amounted to EI, 953, equivalent to 77d. 
per car-mile run. 401,240 passengers were carried at an average of 
1°144. per passenger. 78,137 units were used for power, equal to 
1:28 per car-mile. The expenditure on repairs and maintenance 
was £170 (less £16 for scrap brass, &c., sold) or 0°61d. per car-niile. 
Traffic expenses, including £331 for current (or 1:32d. per car-mile), 
wages £563, and materials £28 (but less receipts from advertising 
£36) came to £550, equal to 2°21d. per car- mile. The expenses of 
cleansing and overhauling, rent, rates and taxes, insurance and 
general establishment expenses, management, &c., brought the total 
working expenses to £1,373, equal to 5:46d. per car-mile. Interest 
and sinking fund are estimated at £700, and rent of Kearsley track 
at £325 increased the total expenditure to £2,898. 1s. 5d., leaving a 
net deficiency of £444. 17s. 8d. The maximum load was 153kw. 
for lighting and motors, and 210kw. for traction. The load-factor 
was 183. 

Folkestone.—The Council wish to adopt the overhead trolley 
instead of the surface-contact system of traction (which is specified 
in their provisional order) on their projected tramways, and applica- 
tion is to be inade for leave to amend the order. 


Gillin —Application has been made for a further loan of 
£20,000 for electric lighting. 


Great Grimsby.—The borough electrical engineer (Mr. W. A. 
Vignoles) has presented a report to the Electric Lighting committee 
in which he announces that the laying of the cables is now complete. 

With reference to the proposal that a power consumer should be 
supplied with current during the day-time at 14. per unit under certain 
conditions, Mr. Vignoles suggests that a rental be charged for the time 
switch, to cover not only cost of switch, but also & portion of the interest 
on the service connection and office “expenses. These charges might 
be:—For motors up to 5 Rn. ., £2 per annum; above 5 н.р. and 
up to 10 m.r., £2. 10s.; above 10 н.р. and up to 20 R. r., £8; 
and above 20 н.р. £4 per annum. He proposed to cut off from dusk 
until 10 p.m., but he anticipated that after experience had been 
obtained it might be found possible to renew the supply at 9:30, or even 
nine o'clock, but he did not think it would be possible in Grimsby to 
renew it earlier than that. The supply to be taken by this consumer was 
about 30,000 units per annum. 


Greenock.— The award in the dispute between the local tramway 
company and the Council (referred to in our last issue) as to the 
price to be paid by the former for electric energy in excess of 
500,000 units per annum, has fixed the charge at jd. per unit. 
The company is also to pay the Council £125 per annum for the 
use of the cables, commencing from May 1, 1901. 

At Tuesday’s meeting of the Corporation it was decided to adopt 
a scheme for the wiring of premises on the hire-purchase system. 


Hackney (London).—The Electricity committee have offered to 
supply electric current to the Great Eastern Railway for lighting 
the company’s stations in the borough at 8d. per unit for the first 
100 units per kilowatt maximum demand per quarter, and 2d. per 
unit after. The mains are to be extended to the Eastern Hospital, 
which is to be lighted electrically. 


Hampstead (London).— During the quarter ended September, 136 
new customers, representing 8,881 8 c.p. lamps were connected to 
the electric lighting mains, compared with 132 customers and 6,450 
lamps connected in the same period of 1902. 


Handsworth.— The London and North-Western Railway Co. will 


construct a siding to the site acquired by the Distrie Council for 
electricity works at a cost of £985. 


The price to be paid by the Council for the portion of the under- 
taking of the South Staffordshire Tramways Co. within the district, 
has been agreed at £5,250, and the electrical engineer has been 
instructed to proceed with the preparation of plans, &c., for the 
conversion of the system to electric traction. 


Hanley.—An inquiry was held on Tuesday into the application 
of the Corporation to borrow £17,600 for electricity extensions. The 
town clerk (Mr. A, Challinor) asked for a period of 95 years for the 
loan. Technical details were supplied by the electrical engineer 
(Mr. C. A. Cowell). No opposition. 

Heavitree.— The District Council have asked Messrs. Frank 
Suter & Co. to state their terms for giving a supply of electricity in 
this district. 


Hemel Hempstead.—The Corporation on Wednesday declined 
to oe to an application by a company for an electric lighting 
order. 

Hornsey.—The Council are trying а new smoke preventer with 
satisfactory results. Slack coal at 8s. a ton is being used as fuel. 
The first year’s working of the electricity undertaking shows a 
deficit of £2,000. It has been decided to purchase two 800kw. 
steam dynamos, one to be delivered in October, 1904, and the other 
in March, 1905. 

Hove.—An inquiry was held on Thursday last into the application 
of the Town Council for sanction to a loan of £15,000 for the 
electric lighting of Aldrington. 

The town clerk (Mr. Endacott) asked that the period of the loan should 
be 30 TE £11,145 was required for cables, conduits and trench. 
work, £1,600 for 200 house services and meters, £600 for buildings and 
land, £667 for engineer's fees and £988 for contingencies. Mr. Hancock 
(Hancock and Dykes, consulting engineers) stated that it was proposed 
to take current in bulk from Brighton Corporation or the Hove 
Electric Lighting Co. A number of applications for current had been 
received, and it was estimated that the quantity of current required would 
be at first 100,000 units per annum, but he expected this would be exceeded 
before long. Estimating interest and sinking fund at £900 and wages 
and sundries at £200 per annum, the cost óf distribution would be 2:64d. 
per unit, and supposing the Council had to pay 8d. per unit for the 
current required they would provide against all contingencies by charging 
6d. per unit to consumers at the outset. It was, however, expected that 
current would be obtained at less than 3d. Many houses have been 
already wired. 

Hull.—The public service of electric tramcars over the new 
Whitefriargate Bridge to Victoria Pier route was commenced on 
Tuesday. 


Iace (Lancs.).—The local tramways have been leased to Wigan 
Corporation for 21 years. 


Islington (London).—At the meeting of the Borough Council 
last week the Lighting committee recommended, as stated in our 
last issue, that, in order to encourage an increased day load, the 
uniform flat rate of 2d. per unit be modified for all electricity for 
power consumed between midnight and 6 p.m. in winter (October 
to March) and 7 p.m. in summer (April to September) by the follow- 
ing scale :—For all units up to 500 per quarter, 2d., from 500 to 
5,000, 1àd., from 5,000 and over per quarter, 1{4. per unit. The 
recommendation was adopted, as was one to apply for a loan of 
£1,900 for laying mains in the Belleisle district. 

The chairman of the same committee announced that the 
artesian well at the electricity works had been a success. For the 
last six weeks they had drawn 50,000 gallons of water per day. ln 
a short time the new boiler house would be connected up, and then 
they would not require any water from the New River Co., which 
was now costing them £800 per year. Water from the new supply 
would cost them 1d. per 1,000 gallons, or £100 per annum. 

The special committee on wages at the Eden-grove station 
reported that they had considered the memorials presented by the 
deputations from the trade union organisations and were waiting 
for certain documents. Upon receipt of these further consideration 
would be given to the matter. 

On the question of the system of electric traction to be adopted on 
the tramways through Islington and other districts of London, the 
Works committee recommended that a conference should be convened 
of representatives of the Councils affected to consider the question 
with a view to united action being taken. This recommendation 
was adopted without discussion. 

Leigh (Lancs.).—The electrical engineer (Mr. D. M. Kinghorn) 
recommends the extension of the electricity works at an estimated 
cost of £10,780. 

Leith.—The salary of the borough electrical engineer (Mr. A. 
Peden Rutherford) has been increased from £270 to £400 per 
annum, to induce him to withdraw his resignation consequent upon 
the offer of a similar appointment at Aston. 

Light Railways.—As a result of the recent inquiry the Light 
Railway Commissioners have sanctioned the application of Stretford 
District Council for lines from the junction of King-street and 
Barton-road to Cheshire Lines railway bridge and to Urmston-lane. 
The application for a line into Trafford Park was refused, but the 
Council are granted the powers sought by the company for the portion 
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of the proposed railway from the railway bridge to the boundary of 
the park, upon condition that if the company construct the remainder 
of the railway the Council must construct the line to connect such 
railway and the railway from the junction of King-street and 
Barton-road to the railway bridge, failing which the company will 
be entitled to construct the section. The company are given authority 
for the portion of railway in Trafford Park, and failing their carry- 
ing out the work the Council will have power to do so. In view of 
the fact that additional tramways through Urmston have recently 
received Parliamentary sanction, the Commissioners refused the 
Council's application as to four lengths of railway. The company's 
application relating to two other railways (8 and 9) is granted. 

Woking District Council háve reconsidered the scheme for the 
construction of light railways in the district, and have now given it 
& conditional approval. Mr. G. T. Harrap is consulting engineer 
for the scheme. | dÉ 

The Board of Trade have, after modification, confirmed the Burton 
and Ashby Light Railway and the Dover and River Light Railway 
orders. | | 

An inquiry was held at Lowestoft on Wednesday into the appli. 
cation of the Corporation for an order to amend the East Anglian 
Light Railways Order. 

The town clerk (Mr. R. B. Nicholson) said the’ application was for 
power to transfer to the Corporation the 1902 order for constructing an 
electric railway to Kessingland. The only opponents were the Great 
Western Railway Co., on the ground of competition. 

Evidence in support was given by the consulting engineer (Mr. W. C. C. 
Hawtayne), who said that they asked for the same capital powers as were 
set out in the original order (£61,000.) 

The Commissioners announced that they would recommend the grant- 
ing of the application. 

Sir Herbert Jekyll heard objections to the Quarry Bank, Brierley 
Hill and Rowley Regis Light Railway Order on Tuesday. The 
order was granted to the Councils of the three districts mentioned, 
and the objectors were the Dudley, Stourbridge and District Elec- 
trie Traction Co. After consultation, the following clause was 
inserted for the protection of the company :-— 

Nothing in this order shall authorise the Coancils to alter or interfere 
with any of the tramways or light railways of the Dudley, Stourbridge and 
District Electric Traction Co. (Ltd.) without the consent in writing of 
that company, or without like consent to construct certain other lines. 

A scheme is being prepared for the construction of a light railway 
to connect Llandilo, Lampeter and Aberayron. The consulting 
engineer for the promoters is Mr. Yockney. | 


Lisburn.—The District Council are considering a scheme of a 
firm of electrical engineers for the introduction of electricity supply 
into the district. ; | 

Liverpool.—During the year ended Aug. 31 last the equivalent 
of 16 c.p. lamps connected to the mains had increased from 203,282 
to 244,244, and the number of consumers from 4,138 to 4,790. The 
total output had increased by 12 per cent. over the previous year. 
Over 70 places of worship are now lighted electrically, and are fitted 
with more than 10,000 lamps. 

Liskeard.—An application by Messrs. Thompson & Co., elec- 
trical engineers, Plymouth, for permission to erect overhead lines in 
some of the main streets for supplying electric current for lighting 
has been referred by the Town Council to a committee. 

London County Council. —At Tuesday's meeting electric lighting 
loans were granted to Hampstead, £1,273, and St. Pancras, £23,960. 

Tramways.—The adjourned report of the Highways committee 
was submitted recommending the construction of a double line of 
tramway, 6 furlongs 6°5 chains in length, along St. John-street 
and St. John-street-road to the Angel at Islington, on the conduit 
system, at an estimated cost of £30,500.—The recommendation was 
agreed to. 

North Metropolitan Tramways.—The. Highways committee 
further reported that there were certain short lengths of tramways 
in the county of London, forming part of the North Metropolitan 
Company's system, which were not included in the lease to the com- 
pany of the Council’s (northern) tramways. The company has 
recently taken steps to re-construct, for electric traction, these por- 
tions, the work being carried out under the powers conferred by the 
North Metropolitan Tramways Act, 1897. The act, however, limits 
the period for the completion of the work to two years, and the 
company is (the committee are advised) acting illegally in proceed- 
ing with the work. As the tramways affected are purchasable by 
the Council, and will probably be worked in conjunction with the 
lines that are the subject of the lease, the committee urge that it is 
most important the Council should have a voice in the system of 
traction to be adopted. The committee have, therefore, given 
instructions for an action to be instituted to prevent the company 
proceeding with the works. The report was adopted. 

London County Council Tramways.—On Thursday last Fins- 
bury Council agreed to allow the County Council to construct a 
tramway through Rosebery-avenue at the same time as the lines in 
St. John-street and St. John-street-road, for which statutory powers 
have been obtained. 
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L.O.C. Tramway ship.—It is stated that the High- 
ways committee of the London County Council recommend the 
appointment of Mr. A. L. C. Fell, of Sheffield, for the position of 
general manager of their tramways at £1,500 per annum. The 
other candidates in the final list were Mr. J. B. Hamilton, of Leeds, 
and Mr. C. J. Nicholson, passenger superintendent of the L. and Y. 
Railway Co. 


Londonderry -Moville Electric Railway.— An inquiry was held 
last week into the engineering merits of thc scheme for the con- 
struction of an electric railway along the shore of Lough Foyle from 
Londonderry to Moville. The consulting engineer (Mr. A. 
M'C. Stewart), said the line would start near the terminus of Lough 
Swilly Railway and follow the road the entire distance, except at 
two points where there would be deviations. The line presented no 
engineering difficulties, the sharpest curve was 3 chains, and the 
steepest gradient 1 in 15, the ruling gradient being 1 in 25. The 
generating station would be at Rery Reel, about midway. 


Lowestofc. — Sanction to a loan of £2,000 has been obtained by 
the Council for the extension of the electric lighting mains. £1,000 
is for cables for 80 years, and £1,000 for meters and demand 
indicators for 10 years. 


Manchester.—The report of the general manager of the tram- 
ways department (Mr. J. M. McElroy) for the half-vear to Sept. 80 
states that 

The total revenue was £320,268, of which £315,970 was from traffic. 
Working expenses (including £35,027 for depreciation) were £228,496, 
leaving gross profit £91,771, and net profit (after providing for interest, 
sinking fund, rent of lines, &c.), £43,405. The depreciation allowed for 
is on the following basis : Permanent way £400 per mile of single track 
per annum, tbe estimated life of the track being 10 years ; rolling stock 
and overhead equipment 5 per cent. on outlay. The trolley line will be 
efficiently maintained out of revenue. Operating expenses per car-mile 
during the half-year were 6 67d., compared with 6:95d. in 1902. Elec- 
tric energy cost 1:82d., compared with 1-94d.; traffic expenses (wages, 
cleaning, &c.) were 3:43d., compared with 3:53d. ; management expenses 
were reduced from 0-754. to 0:68d. ; and repairs and maintenance rose 
from 0:73d. to 0-74d. There was an increase in wages (due to an advance 
given to the men at the commencement of the year) and in rents, rates 
and other matters, resulting from the increased assessment of the track 
and equipment. 

The electric tramway route from Piccadilly along Oldham-street 
and Bradford-road has been opened for traffic. 


Mansfield. — The Council last week decided to extend the electric 
supply mains at an estimated cost of £972. The electrical engineer 
(Mr. E. H. Hewlett) was instructed to obtain samples of prepay 
ment meters. 


Marylebone (London). — We recorded in our last issue the pro- 
ceedings at the overnight meeting of the Marylebone Borough 
Council. This was, we think, the last regular meeting of the 
Council prior to its dissolution, but as we announced, there will be a 
special meeting of the full Council on Oct. 29, to discuss the bill 
prepared for presentation to Parliament next session to enable the 
Council to give effect to the award of the arbitrators recently decided. 
The following are the objectsand purposes of the proposed measure: 

1. To empower the Borough Council to borrow the necessary moneys 
for enabling them to purchase the St. Marylebone undertaking and business 
of the Metropolitan Electric Supply Co. (Ltd.) as defined in the Electric 
Lighting Order Confirmation (No. 1) Act, 1901, and other capital moneys 
for and in connection with the purchase of the undertaking, the erection 
of electricity works, and other electricity purposes. | 

2. To make special provision in regard to the repayment of the moneys 
borrowed, and for the application of the revenue arising from the 
undertaking. 

3. To authorise an increase in the maximum charge for the supp:y of 
electricity ; to alter the method of charging for the same ; to empower the 
Borough Council to change the pressure and mode of supply, and to make 
special provision in the case of premises having a separate supply. 

4. To authorise the Borough Council to enter into arrangements with 
wiring contractors for the purchase, loan and installation on consumers' 
premises of electric motors, fitting apparatus, wires and things. | 

5. To empower the Borough Council to purchase, by compulsion or 
agreement, lands in or near Richmond, Capland and Salisbury-streets, in 
the neighbourhood of the stone-yard of the Borough Council, and to 
empower the Borough Council to erect generating stations on such lands 
and on parts of such stone-yard. 

6. To authorise the Borough Council to construct a short line of rail- 
way or siding connecting the proposed generating station with the Great 
Central Railway. 

7. To alter, amend or render inapplicable provisions of the Electric 
Lighting Acts, 1882 and 1888, the Electric Lighting (Clauses) Act, 1899, 
and the Electric Lighting Order Confirmation (No. 1) Act, 1901, and the 
St. Marylebone Electric Lighting Order, 1901, scheduled thereto. | 

8. And in other respects to make provision for the carrying on of the 
undertaking, when in the hands of the Borough Council, with economy 
and efficiency ; and also for the purpose (if deemed expedient to promote 
such bill) of passing a resolution charging the expense of promoting such 
bill upon the general rate of the borough or on such other rate as the 
Council shall deem advisable. 

Before the bill can be presented to Parliament the Council have to 
resolve, at the special meeting referred to, by an absolute majority 
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of the whole number of members of the Council, to promote the 
bill. This having been duly accomplished, and the bill deposited, 
the new Council appointed in Noveinber, if it decides to ne 
with the measure, will be called upon to confirm, by an absolute 
majority, the propriety of the promotion of the bill. A publie 
meeting of the electors must also be held, after the bill has been 
deposited for inspection, to consider the question of its promotion. 
At this public meeting the mayor or chairman is required to give 
an explanation of the bill. Then the question of the promotion of 
the bill may be put either by a single resolution in favour of the 
whole bill or by separate resolutions in favour of any part or parts 
of the proposed bill. Unless a poll is demanded by not less than 
100 electors, or by the Council, the decision of the meeting on 
the resolution or resolutions will be final. The Council can, if autho- 
rised by a resolution passed within seven days after the mecting 
of electors, require a poll. This poll may be taken on the whole or 
any part or parts of the bill, but the poll on any nuinber of resolu- 
tions may be taken at the samc time and by means of the same 
voting paper. 

Municipal Telephony.— Hull Corporation have now received 
sanction to a loan of £43,202 for establishing a municipal telephone 
service in the Hull area. It will be remembered that, at the recent 
inquiry into the application for sanction to borrow there was con- 
siderable opposition by a section of the ratepayers, and that 
the inquiry extended over several days. Tenders for plant and 
material had already been let conditionally and the work will now 
be proceeded with forthwith. The period of the loan is, we are 
informed, 25 years, and the telephone licence expires on Dec. 31, 
1911. 


New Electrochemical Works.—It is announced that an electro- 
chemical company has acquired the large salt deposits on Walney 
Island, Barrow-in-Furness, where it is proposed to establish electro- 
chemical works for the manufacture of caustic soda and chlorine 
products direct from the brine. 


New Zealand.— Geraldine Town Board are considering the 
practicability of utilising the water power of the River Rangitata in 
the generation of electrical energy, and a representative of Messrs. 
A. and T. Burt, electrical engineers of Dunedin, has been called in 
to report upon the matter. 


Outside Tramcar Seats.— Halifax Corporation tramcars are now 
fitted with roof seats composed of reversible bars to ensure dry seats 
in wet weather. 

Personal.— Mr. Frederick S. Grogan, A.M.ILEE, who has 
been with the British Thomson-Houston Co. for the past three 
years, has been appointed chief assistant engincer to the British 
Electric Equipigent Co. in London. Mr. Grogan, during his asso- 
ciation with the B.T.-H. Co., has been chiefly engaged in tramway 
construction work at, among other places, Huddersfield and Croydon, 
but latterly has been attached to the company's construction depart. 
ment at Rugby. Previously he was tor five years an assistant 
engineer at Belfast Corporation electricity supply station. 


Perth.—The Council, on Monday, considered the question of 
appointing an electric tramway engineer to advise on the desirability 
of altering the gauge of and cost of reconstructing existing lines, 
&c., and also to superintend the work of conversion and electrical 
equipment. Before making the appointment it was decided to ask 
the lteconstruction committee to ascertain more definitely what the 
duties of the engineer would Le. 


Portsmouth —The salary of the tramway engineer. Mr. Lironi, 
has been increased from £200 to £250 per annum. 

The special sub-conimittee appointed to consider the project to 
construct the Portsmouth-Hayling Island Railway have reported in 
its favour, and recommend the Corporation to extend their present 
tramway system, at a cost of £10,000, from Eastney to the borough 
boundary, so as to connect up with the light railway. 

The Tramways committee have ordered as an experiment onc 
tram-car with roof cover. 


Presentation.—Mr. O. Hughes, inspector, on his departure for 


Ipswich, was presented with a number of valuable articles by the 
Sunderland tramway staff. 


Reigate.— An inquiry was held on Tuesday last into the applica- 
tion of the Council to borrow £8,165 for electric lighting extensions. 

The Town Clerk (Dr. C. Grece) said the extensions were originally 
estimated to cost £8,165, but an examination of the tenders submitted 
showed that the work could be done for less. Technical particulars were 
supplied by the electrical engineer (Mr. W. 8. Ross). No opposition. 


St. Louis Exhibition.—For an immense artificial cascade at this 
exhibition the pumping machinery will consist of three 36in. single- 
stage, turbine centrifugal pumps, each driven by a 2,000 n.r. 
Westinghouse alternating-current motor. This will be the largest 


electric pumping station in the world. The machinery is now being 
installed. 


Saxony.—An extensive scheme of electricity supply for power 


and other purposes at Crinnnitzschau (Saxony) has been prepared 
by the Allgemeine Elektrizitüts Gesellschaft. The proposal is that 
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current shall be gold in bulk. to electricity supply undertakings, to 
the owners of the street railway and tramway systems, and to the 
vast number of factories situated within the district surrounding 
Crimmitzschau and Werdan, towns situated 6 miles distant. 


Southport.—The Council have abandoned the letting of electric 
light fittings on the hire-purchase system. 


Spain.—The Tranvia del Este Co. of Madrid are extending their 
system of electric tramways in the districts of Argulles. 


Stoke Newiogton London).— The Borough Council will par- 
ticipate in the conference to be called at the instance of Islington 
Borough Council to discuss the question of the system of clectric 
traction to be adopted оп the County Council's North London 
tramways. 


Stratford-on-Avon.— Notices have been served by the Empire 
Electric Light and Power Co. and the National Provincial Elec- 
tricity Corporation of intention to apply for provisional electric 
lighting orders. An offer has also been received from Messrs, 
Baker, Lees & Co. on behalf of a company to carry out tho terms of 
the Council's order. The Council has decided not to accept the offer, 
but to apply for an extension of time for carrying out the order. 

Swinton and Pendlebury.—The Board of Trade have deferred 
the revocation of the provisional electric lighting order for another 


year. 

The Telephone in Motor Catching.—The Norfolk police are 
using the telephone in testing the speed of motor cars on the publie 
roads. The tines of leaving and arrival are compared by officers 
nt the two ends of a measured distance. Two 25-miles-an-hour 
“ culprits " have recently been captured by this means, 


Thornaby.on-Tees.—' The Sir Hiram Maxim Electrical and 
Engineering Co. have offered to take the lease of the Council's 
electric lighting order. 


Torquay.— The Dolter Electric Traction Co. have been authorised 
by the Council to construct a length of experimental line on their 
surface-contact system, and the company will, therefore, apply for 
Parliamentary powers. 

Tunstall.— Messrs. Baker, Lees & Co. have offered, on behalf of 
а company, to take a transfer of and to carry out the terms of the 
Council's electric lighting order, 1900. 


Underground Electric Railway for Manchester —The Par. 
liamentary sub-committee had before them on Thursday last a 
proposal from Mr. W. A. Jackson for the construction of an under- 
ground line to connect the tive railway stations in the town. The 
committee decided not to approve the scheme, which was estimated 
to cost £750,000 if single-deck cars only were adopted. 


Village Lighting.—The village of Bedwellty Pitts is to be lighted 
electrically, current being supplied by tlie Tredegar Iron and Coal 
Co. at 4d. per unit. | 

Walthamstow.—lectrie current will be supplied to the local 
theatre of varieties for the equivalent of about 2,000 8 c.p. lamps. 


Walton.— The District Council have come to terms with the 
Urban Electric Supply Co. for the supply of electric current in the 
district. 


Water-power Scheme for Perthshire.— Representatives of a 
syndicate which is promoting a scheme for utilising water-power in 
Perthshire in the generation of electric energy have had an inter- 
view with members of the Perth Council to ascertain whether the 
Council will take current in bulk fromthe syndicate, and the matter has 
been referred to the borough electrical engineer, Mr. John Lambert. 
Mr. J. C. Vaudrey is consulting engineer to the syndicate. 


Watford —The salary of the chief assistant enginecr (Mr. J. R. 
Weston) has been increased by £20 per annum. The Council have 
fixed the price for charging automobile cells at 4d. per cell up to 
15 ampere-hours’ capacity and pro rata for larger cells, minimum of 1s, 


West Bromwich.—An unopposed inquiry was held on Friday 
last into the application of the Corporation for sanction to a loan of 
£12,217 for extensions of the electricity supply. 


Westminster. — The General Purposes conimittee reported to the 
City Council on Tuesday that they had considered the charges made 
to the Council by the five companies supplving electricity in the. 
district for lighting municipal buildings, &c. These charges were:— 

. Charing Cross and Strand Electricity Supply Corp. (four establish- 
ments), lighting 6d. per unit, power 24d.; London Electric Supply Corp., 
lighting 4d., power 2d. ; Metropolitan Electric Supply Co. (four), lighting 
4d. ; St. James’ and Pall Mall Electric Light Co. (four), lighting 4d. and 
6d., power 4d.; Westminster Electric Supply Corp. (12), lighting 4d. 
and 6d., power 3d. and 4d. The latter company allow a rebate of 8 per 
cent., and the St. James’ and Pall Mall Co. a rebate on »ecounts paid 
before the end of the month in which it is rendered. | 
The Council have now entered into а vearly agreement with the 
Westminster Corporation to supply current for lighting at 33d. per 
unit, and for power at 14d., without guarantee as to minimum con- 
sumption. Under this agreement, in the event of a general reduction 
in price to the company's consumers, a proportionate reduction will 
he made to the Council. 
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The City Council, in reference to an application made by the 
Charing Cross and Strand Company, consider that the local govern- 
ing bodies of London should be furnished with increased powers of 
control over the breaking up of the streets in all future provisional 
orders issued for the metropolitan area, and that conditions should 
be inserted in such orders making it obligatory upon electricity 
supply companies to supply current for light and power to public 
buildings or for public lighting at rates not greater than the lowest 
rates charged to any consumer on their books. 

Whitehead (Ireland).— Progress is being made with the scheme 
for obtaining a provisional order for this district. A local company 
is being formed, and several prominent residents (including Col. 
M'Culmont, M.P., and Col. Duncan M'Neill, J.P.) are identified 
with the undertaking. Messrs. W. B. Galway & Boas of Belfast 
are solicitors for the company. It is proposed to erect a generating 
station with an initial capacity of about 3,000 8 c.p. lamps. The 
maximum price to be charged for current for private lighting will 
be 6d. per unit. 

Whitehaven.—The Harbour Commissioners have renewed the 
contract for the electric lighting of the harbour. The charge for 
electric current supplied on the prepayment meter principle has 
been fixed at 44d. per unit 

Whitley Upper.—Negotiations are proceeding between the 
Council and the Yorkshire Electric Power Co. for a supply of 
electricity in bulk. 


Willesden.—There are now 295 private consumers connected to 
the Council's mains, and 95 are awaiting connection, which repre- 
sented 15,086 8 c.p. lamps. For street lighting there are 2,690 
8 c.p. connected, and 230 8 c.p. awaiting connection. Originally 
the estimate of the electrical engineer (Mr. E. T. Ruthven-Murray) 
that they would have a total of 19,833 8 c.p. connected at the end of 
the first year was much criticised, but at the end of the first 
quarter 8 c.p. lamps connected and awaiting connection were 
equivalent to 18,006. The extension of mains in several roads, at 
a cost of £1,029 has been agrced to. 

Mr. Ruthven-Murray has informed the Council that he has 
received the draft agreements for the sale of the electricity works to 
the North Metropolitan Electric Power Supply Co., and for the 
supply by them to the Council of current in bulk. "The Electricity 
committee will report upon these at an early date. 


Workhouse Lighting. —Bridgend Guardians intend to light their 
workhouse electrically. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


Bermondsey (London) Borough Council invite tenders for the 
supply of low-tension triple-concentric feeder cables, arc circuit and 
pilot cables and sundry connection boxes; also cast iron arc lamp 
standards and accessories, arc and incandescent lamps, switchboxes 
and sundry fittings for same. Specifications, &c., from the Town 
Hall, Spa-road, Bermondsey, and a copy may be inspected (but not 
obtained) at the office of the consulting engineers (Messrs. Kineaid, 
Waller, Manville and Dawson), 29, Great George-street, West- 
minster, S.W. An advertisement contains further particulars. 
Tenders to the town clerk (Mr. Frederick Ryall), by noon Nov. 9. 


- Beckenham Urban District Council invite tenders for the electric 

wiring of houses in their district under a “ free " wiring scheme. 
Specifications, &c., from the consulting engineer (Mr. Reginald 
P. Wilson), 66, Victoria-street, Westminster, or the surveyor (Mr. 
John Angell), Council Offices, Beckenham. Tenders to the clerk 
(Mr. F. Stevens) by 4 p.m. Nov. 9. See advertisement. 


Chorley Corporation invite tenders for the transfer of their elec- 
tric lighting order, 1896. Further particulars from the town clerk 
(Mr. Jno. Mills), Town Hall, Chorley, to whom tenders are to be 
sent. See advertisement. 


Lecds Lighting committee invite tenders for the supply and erec- 
tion of about 45 tons of steel or wrought-iron and cast-iron pipes 
and valves, oil extractors, &c. Conditions and specifications from 
the manager of the electric lighting departinent (Mr. Harold Dick- 
inson), 1, Whitehall-road. Tenders to the town clerk (Mr. W. J. 
Jeeves), Town Hall, Leeds, by Nov. 13. See advertisement. 


Blackpool Electricity and Tramways committee invite tenders for 
a new 450kw. traction set. Forms of tender, &c., from the borough 
electrical and tramways manager, Mr. Charles Furness. "lenders 
to chairman of committee, Town Hall, Blackpool, by Nov. 14. See 
also advertisement. 

London County Council invite tenders for supply and erection of 
(a) engine, dynamo, switchboard, &е., and (b) electric wiring, mains 
and fittings required for the installation of the electric light at the 


Abbey Mills pumping station, West Ham. Tenders to clerk (Mr. 
G. L. Gomme) by 10 am. Nov. 8. 


Swansea Corporation invite tenders for laying of permanent way, 
including rail bonding, rails and fish plates, &c., overhead electrical 
equipment and ducts, troughs, cables, &c. Tenders by noon Oct. 31. 

Swansea Corporation also invite tenders for supplying and con- 
necting up of ducts, troughs, cables, wires, street boxes, &c. Tenders 
by noon Oct. 81. 


Todmorden Corporation invite tenders for one Lancashire boiler, 
two stenn dynanios and balancing booster, two feed pumps, and 
one injector, economiser, surface and jet condenser, switchboard 
and instruments, storage battery, cable work, and overhead hand 
erane. Tenders to chairman of Electricity committee by Oct. 31. 


Kilmarnock Corporation invite tenders for three Lancashire 
boilers, engines and dynamos, overhead travelling crane, storage 
battery and switchboard. Tenders to town clerk (Mr. W. Middlemas) 
by Nov. 18. 

Wakefield Corporation require a 400kw. two-pliase generator 
(engine, alternator, exciter and accessories’. Tenders by Nov. 7. 


Wednesbury Corporation invite tenders by noon Nov. 20 for 
wiring and fitting up various public buildings for the electric light. 


Manchester Paving committee invite tenders by Nov. 5 for laying 
underground telephone pipes, 


Tenders are invited for the concession for lighting the town of 
Culiacan, Mexico, by electricity. Proposals will be received by 
letter until Dec. 31, at the Secretario del Ayuntamiento, Culiacan, 
where further information сап be obtained. This city has a popula- 
tion of 12,000, and is the capital of the State of Sinaloa. 


Tenders will be recived up to 2:30 of Dec. 30 for the supply and 
delivery at the Commonwealth of Australia Departmental Stores, 
Sydney, N.S.W., of telegraph, telephone and electric light material. 
Specifications, conditions and tender forms can be seen and obtained 
from the General Post Offices of Sydney, Melbourne, Brisbane, 
Hobart, Adelaide and Perth, and samples may be seen at the four 
first-mentioned offices. 


TENDERS REOEIVED AND ACOEPTED. 


Canterbury Town Council received the following tenders for the 
supply of 2,200vds. of 0°4 sq. in. twin concentric cable: 
Siemens Bros. & Co. (accepted) £1,290 W. T. Glover & Со. ...... £1,334 


E. Е. Heat nnn 2,000 | Callender’s Co. ..... ꝗ ⁊ f. . 1,331 
Union Cable Co. 1,699 W. F. Dennis & Co. ...... 1.320 
St. Helens Cable Co 1,495 | British Insulated and Hels by 
Johnson and Phillips. . 1,453, Cables (Ltd.) 

W. Т. Henley's Co.. 1,395 Land and Sea Cable Works 
Burley and Strange ...... 1,384 (Cóln-Nippes, Germany)., 1,283 
Western Electric Co. ...... 1,372 


Newcastle-under-I.vme Council have accepted the following 
tenders :— 


Andrews Limited, two gas engines ...................... £788 0 0 

Ditto ropes, iron floor plates and driving pulleys 90 0 0 
Electric Construction Co., two dynamos .................. 385 0 0 
Crompton & Co., switchboard .......................... 345 17 0 
Electrical Power Storage Co., storage battery ............ 255 10 0 


Cable Accessories Limited, house service fuse boxes. 
J. S. Roberts (Ltd.), 600yds. 6in. socket pipes, £5s. 1s. 3d. per ton, and 
specials at £9. 7s. 6d. per ton. 

Hammersmith (London) Borough Council have received the 
following tenders for motor-generators :— А 
Witting, Eborall & Со. (ac- Johnson & Phillips ..£790 or £850 

cepted) сеа £615 or £691 Electric Construction Co 809 
Lancashire Dynamo & Motor , Geipel and Lange....£664 or 750 

G ен £778, £832 ог 971 Fuller-Wenstrom Co... .....- 730 
Bruce Peebles & Co. ...... 890, Е. A. Glover & Со........... 700 
General Electric Co......... 870 

The British Westinghouse Co. have secured a contract for the 
equipment of all the Glasgow tramears (nearly 700) with their 
magnetic brake. This order has followed upon exacting experiments 
extending over nearly two years on 100 cars. The number of these 
magnetic brakes sold in the United Kingdoin is 1,300. 


The Hart Accumulator Co. (Ltd), Marshgate-lane, Stratford, 
London, E., have received an order from the "War Office for a 
storage battery of 54 cells for Shoeburyness. 


Magnetic braxes are to be mounted on the new electric tramears 
now being built by the British Electric Car Co. for Batley, these 
brake equipments having been recently ordered from the British 
Westinghouse Co. 

Walthamstow District Council have placed an order with the 
Electrical Co. for the supply of 350 4-ampere Nernst lamps at 
£1,200, the company agreeing to renew all filaments failing under 
400 hours for six months. 

Lanchester Joint Hospital Board has accepted the offer of Bowes 
and Partners to supply electricity for lighting the Infectious Hospital 
at Tanfield at 44d. per unit, with an annual rental of £35 for the 
mains, 
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King's Norton and Northfield District Council have accepted the 
tender of It. W. Blackwell & Co. for overhead construction work of 
Pershore-road electric tramway at £2,718, subject to the material 
being of British manufacture. 


Cambridge Town Council have accepted the offer of the National 
Telephone Co. for maintaining the Corporation fire alarm system at 
£35 per annum. 


The British Westinghouse Co. are supplying for the new tramway 
system at Pictermaritzburg, 8. Africa, six complete electric tramear 
equipments of standard Westinghouse pattern, each including two 
No. 90 series-parallel controllers, two No. 200 (35 m.p.) motors, and 
the usual auxiliary apparatus. 


East Cowes Council are considering an offer by the Isle of Wight 
Electrie Light and Power Co. to supply and erect Iamp-posts at 
£1. 18s. 6d. each. 

Rochdale Guardians have accepted the tender of W. T. Henley’s 
Company for the alteration and extension of the switchboard at 
Dearnley Workhouse, and for the supply of cables. 

Mander Bros., Wolverhampton, have placed an order with the 
British Westinghouse Company for a three-cvlinder vertica type 
producer gas engine coupled to a 100kw. electric generator. 

Boston Council have accepted the tender of J. Bakewell & Co. for 
wiring the new municipal buildings at £473. 15s. 6d. The tenders 
varied from £494 to £576, 

Radcliffe Council have accepted the tender of Callender's Co. for 
the supply of cables, &c., at 65,350. 28. 2d. 

Bury (Lanes.) Town Council have accepted the tender of the 
British Thomson-Houston Co. for electric motors for hiring out. 


Gillingham District Council have accepted the tender of Hay ward: 
Tyler & Co. for pumps at £546. 13s. 6d. 


BUSINE38 NOTIOES. 

Mr. T. L. Miller, M. Inst. C. E., M. I. Mech. E., M. I. E. E., has 
arranged with Mr. C. H. Wordingham, on his acceptance of the 
post of electrical engineer- in- chief to the Navy, to take over that 
gentleman's consulting practice nt Manchester, and is arranging to 
complete for Mr. Wordingham а large number of unfinished works. 
Mr. Miller is taking over Mr. Wordingham's offices at 19, Brazen- 
nose-strect, Manchester, and will continue to practice at that 
address as well as at 7. Tower-buildings, N., Water-street, Liver- 
pool; and 61, Old Broad-street, London, E.C. (under the style of 
Miller and Collins). Mr. Miller has taken into partnership Mr. H. W. 
Wilson, for a considerable time engincer to the Lancashire branch 
of the British Thomson-Houston Co. The combined practices will 
in future be carried on in the name of T. L. Miller and Wilson. 

Mr. C. H. Wordingham announces that, in consequence of his 
having accepted the offer made to hin by the Admiralty of the posi- 
tion of electrical engineer-in-chief to the Navy, he has disposed of 
his consulting practice to Mr. Thos. L. Miller. 

Mr. H. Smethurst informs us that, having terminated his 
engagement with Messrs. Wheatley Kirk, Price & Co. of London 
after 18 years’ service as chief of the staff, he has commenced 
business on his own account, as auctioneer and valuer to the iron, 
steel, electrical engineering and allied trades, under the style 
of Н. Smethurst & Co., at 97, Omimaney-road, New Cross, 
London, У.Е. Mr. Smethurst's business career commenced as а 
pupil of Wim. Galloway, jun., of Manchester. He was afterwards 
draughtsman and assistant to Mr. R. H. Radford of Sheffield, and 
subsequently he filled the position of science and art master at 
Sheffield under the Science and Art Department ; obtained a first- 
class certificate in iron manufacture from the City and Guilds of 
London; was appointed chief draughtsman and demonstrator to the 
Institution of Mechanical Engineers, London ; and is the author of 
a Paper on ** Iron Manufacture,” read before the Junior Institution 
of Engineers. 


The Consolidated Supply Co., general merchants and importers of 
electric pocket lainps, torches, house lanterns, &c., have removed 
from 9, London-street, Fenchurch-street, to 78, Queen Victoria-street. 
London, E.C., where additional accommodation will enable the 
company to make a larger show of their electric and other novelties. 


Mr. Gerald Hooghwinkel, M.LE. E. informs us that he has resigned 
his position as assistant chief enginecr to the Brush Electrical 
Engineering Co. to establish himself in consulting practice at Dacre 
House, 20-22, Victoria-street, London, S.W. Mr. Hooghwinkel 

will devote himself specially to electric mining and traction work. 


BANEKRUPTOIES, LIQUIDATIONS, &c. 


Mr. F. E. Wright, 19, St. Dunstan's-hill, Great Tower-street, E.C., 
has been appointed trustee in the bankruptcy of Ferdinand Fanta, 
electrical engineer, 4 and 5, Warwick-court, Holborn, London, W.C. 


The first meeting of creditors of Thomas Williams, electrical 
engineer, 54, Bridge-strect, Llandatf (late of Cardiff), was held last 
week. The gross liabilities are £13,019. 1s. 4d.; expected to rank, 
41,653. 5s. 4d. Estimated assets, £1,913. 19s. ld. The Official 
Receiver remains as trustee, 


The Desolle Electro-Plating Co. (Ltd.) is being wound-up 
voluntarily. Mr. J. J. B. Arter, Norwich Union-chambers, 
Birmingham, is liquidator. 


The Yorkshire Electric Power Syndicate (Ltd.), 4, South-parade, 
Leeds, is being wound-up voluntarily. 


A meeting of the Mangano Electric Process (Ltd.) is to be held 
on Nov. 16 at 15, George-street, London, E.C., to receive an account 
of the winding-up. 


А mecting of the Highland Water Power Syndicate (Ltd.) will 
be held on Nov. 17 at 11, Cornhill, London, E.C.. to receive an 
account of the winding-up. 


Sales by Auction.—-Mcssrs. Wheatley Kirk, Price & Co. have 
been instructed by the Newcastle-on-Tyne [Electric Supply Со. 
(who are concentrating their plant in one generating station) to sell 
by auction, on Thursday, the 29tu inst., their central station at Pandon 
Dene, and the entire contents. The plant includes five Lancashire 
boilers, economisers, two 560kw. Belliss-Holmes direct-coupled sets, 
100 1. H. P. compound horizontal Robey engine, three 800kw. Mordey 
alternators, two 150kw. ditto, one 100kw. motor-generator, one 25kw. 
ditto, eight vertical engines, 124 Brush transformers, 133 B.T.-H. 
ditto, nine motor-generators, nunierous dynamos, small motors, 
pumps, &c.; also 230 meters, 80 arc lamps, 150 Cardew earthing 
devices, instruments, switches, lamps, switehboards, &c. Catalogues 
(gratis) of the auctioneers, 46, Watling street, London, E.C., and 
Albert-square, Manchester. 


Messrs. Wheatley Kirk, Price & Co. have also been instructed to 
sell by public auction, on Nov. 4, 5 and 6, piecemeal, the entire 
contents of the celebrated Castle Works, Northfleet, Kent. The 
catalogue will include a number of slide-surface and screw-cutting 
lathes, automatic screw machines, turret and chasing lathes, pro- 
filing and slotting machines, shapers, drilling, grinding and milling 
machines, polishing lathes, screwing and turning machines, a 
Lancashire boiler, one 150 n.r. Westinghouse steam engine, 9 H.P. 
Tangye gas engine, complete plating plant, Ke. The entire contents 
(including the loose tools) are, with a few unimportant excep- 
tions, practically new, and are in perfect condition and by the 
best-known American and English makers. Catalogues may be 
obtained (price 6d.) of the auctioneers, 46, Watling-street, London, 
E.C., and Albert.square, Manchester. See also advertisement. 


Messrs. Wheatley Kirk, Price & Co. have also been favoured with 
instructions from the liquidator of Heaton and Smith, Ltd. (Mr. 
J. P. Garnett) to offer for sale by auction, as a going concern, in 
one lot, at the Albion Hotel, Piccadilly, Manchester, on Tuesday, 
Nov. 8, at 2:30 for 3 o'clock, the valuable works premises of the 
company, including offices, stores, machine shop and galleries. 
Further particulars are given in an advertisement. Failin 
the sale of the whole, the and: buildings and motive power wi 
be offered as an alternative lot, the purchaser having the option 
of taking over the plant, tools, &c., at valuation. Particulars will be 
supplied (gratis) on application to Messrs, David Smith, Garnett & 
Co., 22, Biooth-strect, Manchester; Messrs. Parkinson, Slack and 
Needhain, solicitors, 10, York-street, Manchester; or the Auctioneers, 
Albert Chambers, Albert-square, Manchester, and 46, Watling- 
street, London, E.C. 


Plant for Sale —Two Westinghouse motors (74 H.P. and 5 n. p.), 
with starting switches, &c., and a Worthington pump are advertised 
for sale in another column. 


The National Electric Supply Co., Preston, have for sale a Belliss- 
Westminster set. See advertisement. 
| A З н.р. D.T-H. electric motor, shafting, pulleys, &c., is adver- 
tised for sale by Mr. Sardy, 8, Snow-hill, London, E.C. 


Paper Insulated Cable.— Messrs. Johnson and Phillips’ Electric 
Cable Works point out that there is at the present time a large 
quantity of wood pulp and other inferior makes of paper being 
offered for use in electrical work, and they forward us a sample of 
the standard electric ** pure Manila" paper which is used on 
I. and P. cables made to Post Office and other standard specifica- 
tions. The paper appears to be of good texture and extremely 
tough, and it would evidently not break in the taping machine, even 
when laid on at a fast speed and with an extremely short lay. If 
its insulating properties are on a par with its mechanical properties, 
it is evidently a first-class material for the manufacture of electric 
hght and power cables, as well as for telephone cables. So much 
Manila paper comes fromthe United States nowadays that we trust 
this brand is of English manufacture. 


Robey-Saurer Oil Engine.— We illustrate below a new type of 
oil engine manufactured under the Saurer patents, and guaranteed 
by Messrs. Robey & Co. of Lincoln. Messrs. Drake and Gorham, 
66, Victoria-street, Westminster, London, are sole agents for these 
engines, the special features of which are the ease with which the 
piston can be taken out and replaced, and the arrangement by 
means of which the water jacket surrounding the cylinder can be 
cleared of all scale. This is claimed to meet the difficulties frequently 
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met in the use of this type of engine where a bad quality water has 
to be used. The engine is provided with larger bearings than any 
engine at present on the market. The lever for actuating the valves 
in the engine up to the 14 н.р. size are all above the engine, and are 
su placed as to be easy of inspection at any time, an advantage 
which users of the smaller sizes of such engines will appreciate. 
The arrangements for pumping petroleum to the vaporiser are of a 
special type, and an automatic lump of extreme simplicity has been 
provided to keep the vaporiser and the ignition tube hot at the same 
time, ensuring that the engine shall run equally well with any pro- 
portion of its load up to the maximum. It is further claimed for 
the Saurer engine that its steadiness of running renders it specially 
suitable for use in electric lighting work. There is also supplied a 


Robey-Saurer Patent Oil Engine. 


combination of the engine coupled direct to a dynamo on the same 
base, forming a compact unit of plant taking up but little space. 
Several vears’ experience with the engines have, Messrs. Drake and 
Gorham state, realised the highest expectations both as regards its 
economy and reliability. 
Draw. pit Pumps (Blectrically Operated).— For dealing with 
accumulations of water in cable draw-pits and manholes, and 
for ordinary domes- 
- tie use, the British 
Thomson - Houston 
Co. have introduced 
a small combined 
motor and pump of 
double-throw, single- 
acting plunger type, 
of 74 gallons capa- 
city per minute, and 
suitable for heads up 
to 55ft. The pump 
is driven by а lug 
motor through double 
reduction gearing. 
— The first reduction 
consists of cast-iron 
"E - machine - cut spur 
E F ; gearing enclosed with 
^ a cast-iron guard. 
The second reduction 
is obtained by worm 
E and worm-wheel run- 
Г. ning in oil апа pro- 
| vided with & ball 
thrust bearing. The 
"nM motor is automa- 
Е tically controlled by 
the rise and fall of 
the water in the pit 
d raising and lowering 
| a copper ball float 
connected by a rod 
„ to a fall-over switch, 
giving a quick make- 
| ^. and-brenkaction. The 
makers ask that in- 
quirers for this class 
of apparatus shall state the nature of the cireuit; if continuous 
current, the voltage; or, if alternating, the voltage, frequency 
and phase, 
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D.T..H Electrically- operated Draw- pit Pump. 


Catalogues. — А new edition of the Electrieal Co.'s pamphlet on 
the Nernst lamp is now ready, and contains information regarding 
every type of these lamps now on the market, and useful hints con- 
cerning their treatment. Copies of the pamphlet can be obtained 
from the company's offices, 122-124, Charing Cross-road, London, 
W.C. It may be added that alternating-current burners for the 
„Luna“ type of Nernst lamps will shortly be on the market. 

A new list of cable accessories and jointing materials has been 
issued by Messrs. Siemens Bros. & Co. 

The Howard Conduit Co. are issuing a eard illustrating an 
example of their troughing, showing a bend which it is claimed can 
be made with no other troughing on the market. 

The Birmingham Electrical Fittings Co. have a new sheet list 
ready of main switches, fuses, &c. 

The British Westinghouse Company have ready a new circular 
(No. 1,045) dealing with apparatus for the protection cf electrical 
circuits from the effects of lightning or other static discharges. 

Hyde Electrical Mtg. Co., Hyde, Manchester, have ready a new 
catalogue of standardised direct-current motors. In these machines 
special attention has been devoted to the ventilation of the field 
coils and armature, ventilating ducts being provided through the 
poles and external casing in line with suitably shaped fans mounted 
in a corresponding duct in the armature core. Illustrations and a 
general description of the machines are included in the list. 

The Keighley Electrical Engineering Co. have ready a new list 
of motors, dynamos and motor starters, Several of these machines 
are illustrated, and a full specification of ** Keighley” plant is given. 

Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Oct. 14 to 20, with the ports 
of destination :— 

Africa—Alexandria, £168 (telegraph material); Cape Town, £1,531; 
Chinde, £35 ; Delagoa Bay, £2,122 (including £1,902 telegraph material); 
Durban, £796 (including £190 telegraph material). Argentina —Rosario, 
£774 (telegraph material) Australasia Adelaide, £39; Fremantle, 
£79; Gisborne, £24; Melbourne, £147; Otago, £609; Perth, £9€; 
Sydney, £3,111 (including £1,110 telegraph material); Wellington, 
£1,163. Channel Islands, £502. China—Shanghai, £167; Тіепізіп, 
£284. France Boulogne, £55; Paris, £238. Holland—Amsterdam, 
£30; Rotterdam, £45 (telegraph wire). Hong Kong, £27.  India— 
Bombay, £500 ; Calcutta, £741; Madras, £126. Portugal—Lisbon, £54. 
Straits Settlements—Singapore, £53. Sieden —Stockholm, £160 (tele- 
graph wire). West Indies Trinidad, £18. Total £13,725, against 
£14,838 in the corresponding date last усаг (Oct. 15 to 21), 
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PATENT RECORD. 


—— — 

The following List of Applications for Patents and Specifications published 

has been compiled for this Journa! by Messrs. MBEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lanc, London, W.C. 


APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications arc not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panics application, an asterisk is аў хед. 

Unless otherwise stated, thc application is made in London. 


June 27, 1903. 
14,211 Veritys LiMiTED and E. J. SELBY. Switch and circuit-breaker. 
14,223 W. J. Borton. Wicchester.  Electro-pneumatic action for organs. 
14,231 J. W. Dowrzv. Manchester. Arc lamps. 
14,217 Hans von Kramer. Glasgow. Resistauces. 
14,269 E. G. Putrorp. Liverpool. Electrical signalling sys tems.“ 
14,286 C. M. Dorman and R. G. Surra. Salford. Covers for electrical 
apparatus * 
14,295 Epison Org-MILLING SYNDICATE. Electromagnets for electro- 
moegnetic separators, (T. A. Edison, U.S.) 
14,299 H. Braun. Telegraph apparatus. 
14,500 G. Rarr. Electrical alarm apparatus. 
14,304 J. B. Jarvis. Sparkiog plugs for electric ignition. 
14,509 G. E. DuTERTRE and M. F. A. Noper. Birminghan. Eiectric oven. 
14 518 Н. W. Butter. Regulating supply of current in mains. 
14,565 H. H. LAKE. Telephonecall recording systems. (Automatic Tele- 
phone Meter Co., U.S.) 
14,575 Sıemens Bros. & Co. aud I. M. G. Ferreira. 
signals by incandescent lamps.” 
14,575 C. M. Јлсовз and A, H. NICHOLSON. 
signalling apparatus. 
June 29, 1903. 
14,580 H. W. van Клрех and C. B. Rosingon. Coventry. 
breakers for induction coils. 
14,476 J. L. Davies. Arc lamps. 


| June 50, 1903. 
14,500 H. SurrHsON and E. R. Samarre. Manchester. Overhead equipment. 
14,520 J. L. ALBIEZ, Jun. Glasgow. Switches.“ 


Illumination of 


Switches for selective 


Conta^t- 
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14,525 P. Manson. Leigh. Ship's telegraph alarum." 
14,539 British WESTINGHOUSE ELECTRIC AND Mra. Co. 
(Westinghouse Electric and Mfg. Co., U.S.) 

14,541 G. ScHAULI and W. LogwzNsTEIN. Galvanic dry cells. 
14,542 D. L. LimpquisT. Controlling devices for electric motors.“ 
14,550 J. F. Mason and H. Kremnitz. Lifeguards for electric vehicles. 
14,551 A. SuwDH. Electric controllers.“ 

4 D. L. LiNDquisT. Controlling devices for electric motors." 
D 


Armature coils, 


558 D. L. Lincquist. Electromagnete.” 

561 H. P. BALL, Automatic circuit-breakers.* 

562 H. Р. Batt. Cireuit-breakers.“ 

565 H. P. Batt. Switches.“ 

14,566 H. J. Happan. Electrically-driven centrifugal engines. (American 
Tool and Machinery Co., U.S.)* 

14,575 P. KLEBER. Holders for incandescent lamps.“ 

14,597 E. A. CAROLAN. Machines for making bases for electric lampe. 
(G.E. Co., U.S.) 

14,598 E. A. CAROLAN, (G.E. 
Co., U.S.) 

14,601 and 14,602 P. pu Bois. Coia mechanism for electricity meters. 

14,605 G. B. BowzLL and PEARSON Еве ALARM. Thermostats.” 

July 1, 1903. 

14,610 F. Hamer. Hayes. A dynamo-electric generator for the pro- 
duction of bigh-voltage continuous currents without commutation. 

14,654 H. Jong. Converting energy of fuel into electric energy. 

14,655 H. Jong. Regenerative voltaic cells and mode of operating. 
14,656 H. Jone. Heating voltaic cells and restoring the battery products 
thereof to original state. 

14,671 R. C. W. Woop and G. CLIrrox. Electrical sbot-firing or like 
apparatus. 

14,697 SiguENs Bros. & Co. Manufacture of frames for dynamo.electric 

machines, (Siemens and Haleke A.G., Germany.) 


SPECIFICATIONS PUBLISHED. 


Norz.— All specifications can be obtained at the uniform price of 8d. each. 
1902. 
19,566 HircH. Cable conductors. 
19,575 LAKE (G.E. Co., I. S.). Contact shoes for electric railways. 
19,579 Вкскмлим. Detection of short circuits in batteries. 
20,323 Copp. Switches. 
20,444 WorsELEY TOOL AND Motor Co. and Austin. Sparking plugs. 
20,556 WATERMAN. Electromagnetic valve controlling apparatus. 
20,656 ADDENBROOKE and RoniNsoN, Switches and connections for testing 


Electric motor-driven machine tools. 


circuits. 

21,213 PATTERSON and DanBaH. Lighting miners’ and other lamps by 
electricity. 

21,267 Zay. Secret electrical interrupter. 

21,301 Kay and Kay. Telegraphic apparatus for engines on ship! sard. 

21,502 CHALMERS, Electric lampholders. 

21,488 Соок, Соок and Partincton, Trolley heads [to guide live wire 
into groove of pulley when changing direction of car. 

22,809 SoLoMoN and SuzPrAnp. Using Nernst light in optical or magic 
lanterns. 

22,957 ScuuLz. Construction of switches. 

25,114 NisLETT. Storage and other batteries. 

23,115 Nistgatr. Current meters for use with batteries. 

23,151 Lage. Battery installation for submarine boats. 

25,560 BusHmELL. Trolley gear for electric traction. 


COMPANIES’ MEETINGS AND REPORTS. 
Cuba Submarine Telegraph Co. (Ltd.). 


The sixty-fourth ordinary general meeting was hell on Wednesday, 
Mr. CuaRnLES W. Рлизн presiding. 

The SECRETARY (Mr. James Scott) having read the notice convening 
the meeting and the auditors’ certificate, 

The CHAIRMAN said: Gentlemen, it has given us great pleasure 
to be able to set before you such satisfactory accounts for the half- 
year's working from January to June, 1903, which show a better 
result than we have been accustomed to for some time. The actual 
traflic receipts amount to £17,244, while for the corresponding half- 
year of 1902 they were shown in the accounts as £12,784, but this 
amount was afterwards increased by the payment we received in 
respect of our claim from the West India and Panama Company, so the 
comparison can only be taken as a satisfactory indication that our 
revenue has improved. This is due partly to the encouraging manner 
in which the Republic of Cuba is gradually settling down under the new 
government. President Palma is a man of high ability and rectitude, 
and there seems every hope that he will initiate a more peaceful 
and & more prosperous era than existed under the old régime. We hear 
of new industries being started ; in the western part of the island land is 
being cultivated to grow fruit and early vegetables ; tobacco and sugar 
plantations are being enlarged, and there is every hope that the ruins of 
war and former revolutions will give way to a speedy development of 
the natural riches of the island, which in time must undoubtedly add to 
our business. I should, however, explain that, as regards the traflic of last 
half-year, we have somewhat benefited from interruptions which have 
befallen the French company's cables. It appears that even cable com- 
panies, which have their property deep down in the seas, come under the old 
adage that It is an ill wind which blows nobody any good." Following the 
other itemsof the revenue account, you will notice that beyond the £17,244 


traffic receipts there is £2,076 interest on investments and cash balances, 
and £5 for transfer fees, giving a total of £19,825 to deal with. Our 
working expenses amount to £06,066, and after placing £5,000 to 
the reserve fand and providing £3,000 for the preference dividend, 
we are able to propose a dividend on the ordinary shares at the 
rate of 5 per cent. per annum, with a further bonus of 2s. per share, 
which together are equal to 84 per cent. for the six months. I am 
glad we are able to contribute £5,000 to the reserve, for, as I 
have before explained, this fund is partly & depreciation fund, and 
as time goes on and our cables grow older it is of the greatest impor- 
tance that our business should be fortified to meet all possible emer- 
gencies. You will see we still have to hold up the £8,174 of our claim 
against the United States Government for the damage done to our 
cables during the Spanish-American War. I do hope we may soon have 
it settled, but nothing can be done until the matter agafn comes before 
Congress, which will not be for two or three months at the earliest. It 
does seem 5 that such a small claim should require so long 
for settlement, especially in view of the favourable recommendation of 
President McKinley to Congress in 1900. As regards the subsidy 
due from Cuba in respect of the coast cables, I am disappointed. that 
we have not yet received it; it is about £2,000 a year, and 
the arrears cover the period from January, 1899, so that altogether 
about £9,000 is due to us. .Our agent is continually negotiating with 
the Government, and expects a favourable settlement, and I should aiso 
say that His Majesty's representative has been instructed by the Foreign 
Office to assist us in every way I have good reason to believe that the 
matter has been carefully laid before the President and I hope that before 
long we may receive some satisfactory news. I now move the adoption 
of the report and accounts. ` 

Mr. GEORGE KEITH seconded the resolution. 

Mr. J. P. HOOPER : Have you any idea of thẹ amount of depreciation 
on our investments of £132,000 ? 

The CHAIRMAN: We have got £6,641 as a reserve against depre- 
ciation, and, taking to-day's quotations, which are exceptional, there 
would appear to be a total deticit on the balance of some £10,000. That is 
the difference, but I hope before we meet again the value of Consols and 
other gilt-edged securities will have gone up. 

The resolution was carried unanimously. 

Resolutions were then carried approving the dividends and bonus, and 
re-electing Mr. Robert Kaye Gray a director. 

Mr. T. SMITH asked if there was any likelikood of Marconi's Wireless 
Telegraph Co. competing with them— to do them any damage. 

The CHAIRMAN: 1 do not think it will do us much harm yet awhile, 
at any rate. 

The auditors were then re-appointed, and a ‘cordial vote of thanks to 
the chairman, the directors and the statf at home and abroad terminated 
the proceedings. 


Drake and Gorham (Ltd.). 


The second annual meeting was held on Tuesday, under the presidency 
of Mr. BEN AuD M. Drake. 

The SECRETARY (Mr. A. C. Reid) having read the notice oonvening 
the meeting and the auditors’ certificate and report, 

The Chairman referred to the following report of the directors 
for the 12 months ended June 30. After payment of all charges, includ- 
ing bonuses to staff, there is a net profis of £16,327. 6s. 3d., which with 
£3,245. 18s. 4d. brought forward, makes £19,573. 4s. 7d. It is proposed 
to pay a dividend of 8 per cent perannum, absorbing £10,000, and to carry 
forward £9,573. 48. 7d. Subject to a resolution being approved by the share- 
holders, the directors propose to place £7,000 to reserve. During the 
12 months the turnover has been considerably larger than in the previous 
year, and the increase in the number of houses and factories fitted with the 
Drake and Gorham standardised system of electric lighting and power 
has been amply maintained. The departments concerned with the sale 
of electrical apparatus to the trade continue to expand, and fresh agencies 
are constantly being arranged to take the place of those which may lapse 
by time or by agreement. Mr. R. Percy Sellon has retired from the board. 

he CHAIRMAN, after referring to the satisfactory result of the year’s 
trading, as shown by the net protit, said it was satisfactory to note that 
the percentage of general charges to turnover had been reduced. The 
item in the balance-sheet of sundry debtors was somewhat large, but a 
considerable part of that sum had been collected since the accounts were 
prepared. The amount expended on work in hand at June 30 was less 
than in the previous year, but the orders received up to Aug. 31 in the 
current year showed an increase over the corresponding period in 1902. 
During the year they have carried out contracts of considerable magni- 
tude for Lord Tankerville, Lord Crewe, Lord Mansfield, Lord Amherst of 
Hackney, Lord Burnham, Lady Augusta Mostyn, Sir Edward Colebrooke, 
Sir William Boord, Capt. Burns-Hartopp, Mr. Pandeli Ralli, Mr. J. P. 
Cross and many others, and have fitted with electric light and power 
several factories, including Ten Acres Mill, Manchester, with about 2,500 
lights, acknowledged to be one of the finest examples of factory lighting 
and power transmission in the district. At present they had in hand 
numerous contracts of a similar character to those previously mentioned. 
The advantage of standardising sets so that every individual part was the 
result of experience obtained elsewhere, and the cheapening of electric 
light, which has been possible owing to the production of large quantities 
of these sets, might be regarded as essential factors in the company's 
success. 

The report and accounts were then approved and the dividends recom- 
mended therein adopted. At the subsequent extraordinary mceting the 
resolution submitted by the directors was approved, and £7,000 of the 
amount carried forward was ordered to be placed to reserve. 

A cordial vote of thanks to the chairman terminated the proceedings. 
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BRITISH COLUMBIA ELECTRIC RAILWAY OO. (LTD.)—The directors' 
report for year ended June 30 states that the gross receipts showed an 
increase over the preceding year of $95,717, and net earnings (after charg- 
ing renewals) an increase of $39,172. After providing for renewals main- 
tenance (£10,446), bonus to employés (£1,194), writing off preliminary 
and issuing expenses (£1,000), and adding £1,594 to capital amortisation 
fund, the net profit was £37,864. After providing for debenture interest 
and preference dividends, the directors propose a dividend on the deferred 
ordinary stock at the rate of 3 per cent., making 5 per cent. for year (tax 
free). £1,000 is transferred to contingency fund and £3,000 to reserve. 
The carry forward is £1,098. 

BRITISH COLUMBIA TELEPHONES (LTD.)— The report for the year 
ended June 30 was presented at the meeting on Wednesday. The expen- 
diture for improvements and extensions during year was £7,334, and the 
purchase of plant of the Columbia Telephone and Telegraph Co. involved 
a further £7,668. A new switchboard is being installed in the Victoria 
exchange on the central battery system, necessitating the purchase of 
new instruments for all subscribers there, involving a total expenditure 
of at least £15,000. The Provincial Legislature has passed an act 
enabling the company to lay à cable connecting the mainland and Van- 
couver Island, the cost of the cable and land-lines being estimated at 
£35,000. Owing to past heavy but necessary expenditure, the directors 
regret they are unable to pay any dividend on the ordinary shares. 
A reorganisation scheme, transferring the head office to British Columbia 
and increasing the debenture issue, was submitted and approved. The 
balance from last year's account was £322, and the directors have trans- 
ferred from reserve £4,500, making £4,822. Out of that have been paid 
expenses of English office (£146), income tax (£376), bank interest 
E debenture interest to June 30 last (£1,271) and preference 

ividend (£1,694), leaving £1,170 to provide for directors' fees and to 
carry forward. 


KALGOORLIE ELECTRIC POWER AND LIGHTING CORPORATION (LTD.) — 
The chairman (Mr. Roger W. Wallace, K.C.) stated at the meeting on 
Tuesday that, notwithstanding the prevailing depression, the industry of 
Kalgoorlie had been maintained, and prospects were promising. The com- 
pany's franchise would last as long as mining in Kalgoorlie would last. 
The work done by their manager (Mr. Crocker) had been eminently.satis- 
factory. The plant was one of the best, and perhaps the only thing they 
had been agreeably disappointed in had been the supply of water at 
Kalgocrlie. It had been much better than anybody anticipated. They 
sent out an excellent condensing plant that had worked well. They 
could have sold the whole of their electricity very readily, but that 
supply would not have been to their company a remunerative supply if 
they had taken all contracis offered to them, because the company's 
object was to get contracts which would run as far as possible over the 
whole 24 hours in the day. Hoisting machinery and machinery of that 
description gave a load for a comparatively small number of hours, and 
they refused such applications, and should go on picking them out until 
they got their whole supply taken up on the most remunerative basis. 
The work done during the period of the accounts was only preliminary 
work; since then they had got a large number of other customers, and 
they were getting additions from day to day. Their customers included 
the Kalgoorlie Electric Tramways Co. and several gold mining companies. 
Up to July the number of units supplied was 153,745, and that would go 
on increasing. He expected to be in a position to pay & dividend next 
year. Before, however, they could pay a dividend it would be necessary 
to write off, or to place to capital account, the sums expended in prelimi- 
nary work. Their plant had been erected more cheaply than any other plant 
he had ever known, and he had had a good deal of experience in electrical 
matters. The engineers (J. G. White & Co.) were large shareholders in 
the company, and therefore interested in doing the work in the cheapes 
manner possible. He did not believe there was any other tramway com-t 
pany at work in the world that had been stopped on so few occasions on 
account of loss of power. 


MONTE VIDEO TELEPHONE CO. (LTD.) — The directors’ report for the 
year ended July 31 shows a net profit of £12,224. 8s. 1d., after providing 
for all working expenses. Adding £1,064. 3s. 10d. from last year, the 
available balance is £13,288. lls. 114. From this it is proposed to 
transfer £5,000 to reserve, and the directors recommend, after payment 
of the 5 per cent. preference dividend, a dividend at the rate of 3 per 
cent. per annum on the ordinary shares. £1,783. 11s. 11d? is to be carried 
forward. The company has acquired, as from June 12, 1903, the rights, 
privileges and properties of the undertaking known as La Hispano 
Uruguaya, comprising a system of telephone lines and exchanges outside 
the city and province of Monte Video, which materially enlarges the 
territory occupied by the company. 


TRAFFORD PARK ESTATES (LTD.)—At the meeting on Wednesday the 
chairman (Col. Paget Mosley) said that since the last meeting they had 
constructed a portion of the tramways nearly 3 miles in length, which 
served the greater part of the area within tne Stretford district. The 
tramways were opened in July, and were working satisfactorily. The 
had endeavoured to obtain, through the West Manchester Light Rail- 
ways, а junction with the tramlines in Trafford-road, which the Stret- 
ford authority had leased to Manchester Corporation. Those lines ran 
within l0yds. of their own road, and the Stretford Council could, if 
they cared, give them the right to join up. The junction was badly 
wanted by Manchester and Salford Corporations and by the company, 
and would unquestionably be of great public benefit by providiny for the 
running of electric tramears direct into and through the park from all 
parts of Manchester and Balford. Powers to effect this junction would 


form part of their application to Parliament. It was impossible to esti- 
mate the true value of the electric tramways and light railways to an 
estate like theirs, particularly when it was seen how simple it would be 
to couple them up with existing systems outside their areas. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD .)—The 
report of the meeting held on Thursday last (officially supplied) states 
that the chairman (Mr. C. T. Yerkes) submitted the first report, which 
showed that the company bad up to June 30 last received £6,519,672 
cash, and had spent £5,600,222, leaving £919,450. £6,999,931. 10s. 4d. 
of profit sharing notes had been negotiated, and it was from those notes 
and also from the sale of securities received from the different companies 
with whom they had contracts, that they were realising the funds to carry 
on the work of construction. After those notes were negotiated, the total 
amount of capital required was then assured, and he congratulated the 
shareholders on the fact that the company would not want for funds to 
finish its work. The power house, being the most important part of the 
work, had received their fullest attention. It would be the largest of its 
kind in existence, and with the exception that more time had been taken 
in its construction than anticipated, the whole work was most aatis- 
factory. It had been the desire of the management to purchase in this 
country everything pertaining to construction, and while they had 
accomplished that to a great extent, still there had been some material 
which had come from Germany, owing to the fact that it could be pro- 
duced there much cheaper than in England. Owing to the favourable 
conditions prevailing, their expenditure had been considerably within 
the estimates. They were aware that the Metropolitan District Railway 
would be the first plant to operate with electricity, and the construction 
going on there was progressing rapidly. The line which they were work- 
ing to South Harrow had been of great service to them, for it discovered 
to them some defects in mechanism, and also showed what it would 
be to their advantage to adopt. The experiments they had tried in 
regard to safety devices had been exhaustive. 'l'hey had decided that 
nothing inflammable in the way of construction should go into their 
tunnels. It was a fact that the use of electricity meant fire if not 
properly guarded, and the only way to prevent it was to have 
nothing which the electric current came in contact with that was 
inflammable. A fire could easily be prevented if proper care were taken. 
The platforms in their tube stations would be made entirely of cement, 
while those of the District road which were now wood would be taken out 
and cement substituted. The wooden stairways would also be removed 
and iron ones put in. Their rolling stock would be of a pattern of their 
own, and the construction would be most carefully looked after. Every- 
thing would be done to give the public perfect confidence in using under- 
ground railways, which would be made as safe, if not safer, than those on the 
surface. The underground work on the Baker Street and Waterloo line, 
between Baker-streetand Waterloo, is now practically finished, and attention 
was being given to the completion of that line, as it was desirable that they 
had it ready simultaneously with the District railway. "They expected to 
make a connection between the two lines at Charing Cross, District 
station. The Baker Street and Waterloo Co. had decided to extend its 
lines from Waterloo station to the Elephant and Castle, and the work there 
was being pushed forward rapidly, while the extension from Baker-street 
to Edgware-road was about to be commenced. When the latter was 
finished, the line would be still further carried on to Paddington. The 
Great Northern, Piccadily and Brompton, and the Charing Cross, Euston 
and Hampstead lines were making good progress. Their acquisition of 
the London United Tramways had been a great advantage to their system 
and they intended to connect directly both the Great Northern, Piccadilly 
and Brompton and the District Railways with that tramway, so that 
passengers might have an almost uninterrupted passage from Bow, and 
from Finsbury Park to Hampton Court. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


aes 


NEW COMPANIES. 


BLAKE-MORSCHER ELECTRICAL ORE SEPARATOR SYNDICATE (LTD). 
Reg. Oct. 6, capital £10,000 in £200 shares, to adopt an agreement with 
H. C. Callahan, to investigate the validity of patents and efficiency of 
process and mechanism therein referred to, to promote a company for 
acquiring all or any of the property and liabilities of this company or 
otherwise, and to carry on the business indicated by the title. First 
directors H. C. Callahan, E. A. Weinberg, J. E. Scantlebury and T. L. M. 
Llewellyn. Reg. office, 20, Copthall-avenue, London, E C. 

CHICHESTER AND DISTRICT ELECTRIC SUPPLY CO. (LTD.) - Reg. 
Oct. 12, capital £20,000 in £1 shares, to carry on in the United Kingdom 
and elsewhere the business of suppliers of electricity, carriers of passen- 
gers and goods, electrical engineers, clectricians, engineers, manufacturers 
of and dealers in railway, tramway, electric, magnetic or other apparatus, 
&c. The subscribers are C. H. Dade, G. J. Somerville, electrical engineer, 
G. R. Hulme, electrical engineer, C. L. Robertson, H. S. Day and A. B. 
Gridley. Reg. office, Donington House, Norfolk-street, London, W.C. 

GENT & CO. (LTD.)—Reg. Oct. 13, capital £50,000 in £1 shares (20,000 
preference), to acquire and carry on business of manufacturing elec- 
tricians, electrical engineers, wire and cable manufacturers, wire coverers, 
&c., carried on by A. W. Staveley and I. H. Parsons at Leicester as Gent 
& Co. and the Midland Electrical Wire Co, and to carry on the said 
business and that of telephone, water supply and mechanical engineers, 
manufacturers of speaking and pneumatic tubes, workmen's and watch- 
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men’s check clocks, tool makers, metal workers, manufacturers of rolling 
stock, &c. Among the seven subscribers are А. W. Staveley, electrical 
engineer, I. H. Parsons, electrical engineer, W. Levi, electricity works 
manager, and J. N. Derbyshire, C.A. First directors, A. W. Staveley, 
I. H. Parsons and W. Levi. 


HEMSWORTH BLECTRICITY SUPPLY CO. (LTD.)— Reg. Oct. 7, capital 
£6,000 in £1 shares, to acquire from the Rev. C. Leteux and G. Hodgson 
the benefit of a contract entered into by them with R. J. Nicholson, and 
to carry on the business of electrical and mechanical engineers, suppliers 
of electricity, &c. First directors, Rev. C. Leteux, J. Gomersall, C. E. 
Turner, R. J. Nicholson (managing), and two others. Reg. office, 5, Bank- 
street, Hemsworth, near Wakefield. 

PISCICELLI ELECTRIC POST PARENT SYNDICATE (LTD.)—Reg. in 
Guernsey Oct. 17, capital £150,000 in 60,000 £6 per cent. preference and 
90,000 ordinary shares of £1 each, to acquire and turn to account an 
invention of Count R. T. Piscicelli, Naples, for an aerial electric post, 
with patent rights for same, and to carry on the business incidental 
thereto. First directors, Count R. T. Piscicelli (permanen!) and Duc de 
Morny, Comte de Pradere, Н. 8. Saunders and W. Digby (till 1905). 
Count R. T. Piscicelli is also technical director and constructional engineer. 


MORTGAGES AND CHARGES. 

ANLGO-PORTUGUESE TELEPHONE CO. (LTD.) Lien reg. Sept. 23, 
for £3,000 8 per cent. second debentures, part of £40,000; amount pre- 
viously issued, £17,600. No trustees. Charged on undertaking and all 
property, but subject to first debentures for £10,000. 

BATH ELECTRIC TRAMWAYS (LTD.)—Deed of further charge, reg. 
Sept. 22, for £15,000 and interest, supplemental to two charges, dated 
July 14, 1893, and Aug. 29, 1893. Holder, Union of London and Smiths 
Bank. Secured on balance of call of 2s. 6d. per share, due Sept. 17, 1903, 
remaining unpaid on preference and preferred ordinary shares. 


BRIGHT’S LIGHT AND POWER LIMITED.— A fifth mortgage debenture for 
£500, dated Oct. 8, 1908, charged on all company's concessions, freehold 
and leasehold works and plant in England and elsewhere and (as floating 
security) its other assets and undertaking in England and elsewhere, 
including uncalled capital (subject to first, second, third and fourth 
debentures, securing in the sggregate £12,000), has been registered. 
Holder, C. Owles. 

CONNOLLY BROTHERS (LTD.)—Issue on Oct. 1 of £4,650 debentures, 
part of series created Feb. 12, 1900, to secure £30,000, charged on com- 
pany’s undertaking and property, present and future, including uncalled 
capital. Trustees, J. B. Lloyd and J. W. Davidson. Previous issue of 
same series, £24,950. 

EDMUNDSON'8 ELECTRICITY CORPORATION (LTD.)— Acknowledgment 
of indebtedness, dated Sept. 28, securing £100,000 debenture stock (sup- 
plemental to trust deed dated July 10, 1899, and to three acknowledgments 
of indebtedness dated respectively April 27,1900, Aug. 1,1901, and Nov. 14, 
1902, securing debenture stock to an amount not exceeding three-fifths of 
paid-up capital for time being) has been registered. Property charged : 
First mortgage debentures of Winchester Electric Light and Power Co., 
Wycombe (Borough) Electric Light and Power, Salisbury Electric Light 
and Supply Co., Ventnor Electric Light and Power Co., Bromley (Kent) 
Electric Light and Power Co., Woolwich District Electric Light Co., 
Chislehurst Electric Supply Co., Newmarket Electric Light Co., Alderley 
and Wilmslow Electric Supply Co., and the corporation’s undertaking and 
other assets, present and future. Trustees, J. Bailey and J. R. Wigham. 
Debenture stock previously issued, £200,000. 


NORTHAMPTON ELECTRIO LIGHT AND POWER CO. (LTD.)— Issue on 
Oct. 9 of £2,300 debentures, part of series created June 3, 1896, to secure 
not more than two-thirds of subscribed and paid-up capital for time 
being, charged on company’s undertaking and property, present and 
future, including uncalled capital. No trustees. Previously issued of 
same series, £28,250. 


CITY NOTES. 


ватан UREN 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
silver 274d. per ох. (Oct. 22). Consols 884—884 for money, 888—884 
for account; 23 per cent. 881—884 (Oct. 23. Conso 
Nov. 5; Stocks and Shares Continuation Days, Oct. 27 and Nov. 10; 
Ticket Days, Oct. 28 and Nov. 11; Pay Days, Oct. 29 and Nov. 12; 
Mining Share Carry-over Days, Oct. 26 and Nov. 9. 


CALLENDER'8 CABLE AND CONSTRUCTION CO. (LTD.) —The directors 
have decided to pay an interim dividend of 5s. per share (at the rate of 
10 per cent. per annum) on the ordinary shares. 


ELECTRICITY IN MINING.—At the meeting of Lake View Consols 
(Ltd.) on Tuesday the chairman (Mr. F. A. Govett) said they proposed 
to completely reorganise their power plant. The preliminary recom- 
mendations from the managers had been given in the directors’ report, 
and the work had been authorised. ‘They had sent out their recom- 
mendations, which had been carefally drawn by their electrical advisers 
(Mr. Killingworth Hedges and Mr. Weekes). 

GLOBE TELEGRAPH AND TRUST CO. (LTD.) A dividend is announced 
of 8s. per share on the preference and 28. per share on the ordinary 
shares, payable Oct. 31. | 

METALLIC SEAMLESS TUBE 00, (LTD.)—The directors’ report for the 
past year states that the net profit was £1,596. Dividends of 6 per cent. on 
the preference and 5 per cent. on the ordinary share; are proposed, 
leaving £372 to be carried forward. 


Pay Day. 


ORIENTAL TELEPHONE AND ELECTRIC OO. (LTD.)—The directors have 
declared an interim dividend of 3 per cent. on the ordinary shares, tax 
free. Transfer books are closed from 22nd to 31st inst. inclusive. 


SOUTH LONDON ELEOTRIO SUPPLY CORPORATION (LTD.)—During 
first nine months of 1903 the company sold 2,788,400 units of electric 
current, against 645,000 units for thé corresponding period last year. The 
gross revenue was £27,065, against £13,436. 


STOCK EXCHANGE NOTICE.—The committee have heen asked to 
appoint a special settling day in and to grant a quotation to £200,000 
5 per cent. first mortgage debenture stock of the Auckland Flectric 
Tramways Co. (Ltd.). 


WESTERN TELEGRAPH CO. (LTD.) —The directors, after transferring 
£35,000 to general reserve and £2,000 to maintenance ship's reserve, 
recommend a final dividend of 3s. per share, making, with previous dis- 
tributions, a total of 6 per cent. for the year ended June 30, 1903, and a 
bonus of 28. per share (both tax free), payable Nov. 5. The transfer 
register will be closed from Oct. 27 to Nov. 4 inclusive. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


$ 
AGGREGATE. 
a O. О G. or 
е о CHEN E | uu weeks. Amount. Dec. (a) 
£ | £ £ £ 
* Aberdeen Corporation ...... Oct. 17 1.212 + 287 96,0002 3, 27 
Ayr Corporation . p 10 217 | - З! 91 8.061 + 53 
Barnsley ............ e. oni íi 9 182 | ies 404 7,347 
Birkenhead ..................... „ 18 1.091 + 96 s MA dd 
райлы" станах „ 17 5,133 | - 97 | 15 78,316 + 2619 
urn Corporation...... TT eer: d vi У Ж a 
Blackpool Corporation ..... » 15 535 + 28 | $28 84,484 ~ 220 
. MT ge I 
ton Corporation , Xt , 4,74 + ; 
Bournemouth Corporation. „ 14 1.000 | l, * 
басуды Corporation 9 w 18 8,757 | + s i; т 113,389 + 16,515 
righton Corporation ...... К + 2 4 41,872 + 6,074 
Brisbane Tramways ........ Sept. 2 991K - 77 9 I. NW + 169 
Bristol Trams & Carriage...) Oct. 16 5.048 + 242 31 114,54 + 19,54 
"Buenos Ayres & Belgrano...; Sept. 20 8,237 + 265 122 87,914 + 2,904 
Burnley Corporation Oct. 17 м5 + 8T, 99 31,856 + 4,980 
ose aeons: . , U 
Burton Corporation „ 15 861 е | aes са vix 
Calcutta Tramways Оо....... „ 17 к39,684 4 35,908 16 519,808 + к100,000 
Camborne-Redruth ........ » 19 117 ins 50 5,791 тез 
Cardiff Corporation „ 17 1.962 + 410 68,308 + 16,957 
Carlisle Tramways Co. „ » 17 192 + 9 41 8.078 + 076 
Central London lway..!| „„ 17 6.443 — 528 16 97,588 — 5,034 
Chatham and Dist. Lt. Rys.. „, 15 570 | + 89 11 ©з 373 Р 
cur лыр паа | d 15 9,761 | - 197 | 16 ee = 6,814 
rk Elcctrio Trams ee 4923 | - 91; 81 21,9t - 2,812 
Darwen Corporation ......... pum T" ase ex S 
Devonport € Dist, Trams. 9 512 + 14, 404 184901. + 811 
Dover opor Possis „ 17 208 | + 14 139 м + 137 
Dublin & Lucan Railway.. » 18 116 | + 7 16 2.281 + 168 
Dublin Southern Distriot.. » 16 t69 | + 83 |€15 18,590 | 1,378 
аа „ „ 16 4,0214 - 70 1403 61,070 + me 
udley —8tourbridge......... 9 841 | + 94 10 84,160 + 8,379 
Dundee Corporation агада а 14 939 | + 58 . 5% ; e 
East Ham Council............ „ 17 59 | + 96 | #29 20,168 + 6,019 
Gateshead & Dist. Trams... 15 9 1.027 + 151 404 85,260 + 4.863 
Glasgow Corporation......... 5» 17 31408, + 1,391 20 974,527 + 90,110 
Gravesend— North fleet...... » 9 276 | + 65 | 9,905 + 945 
роо & Port dlasgow.| „„ 9 615 | + 13 | 4 22,365 + 1,705 
Мах Corporation ......... il EN Т " RS | Я 
Hartlepool таштан n » 1 А 983 | + 9 a 11,088 + А Ур 
rporation ............ » 17 559 , + 29 898 + 614 
Ilkeston Corporation......... "s sa si is T à 
Isle of Thanet Co. ............ „ 17 895 | - 33 1 16 19,526 — 956 
каи & член, " 14 120 | - 1, 404 5.354 + 186 
r y Cor on.. 4 156 — 38 5,906 — 
Lanarkshire Trams Co....... fs 15 625 Vas $9 8,154 : 
Leeds Corporation........| 17 — 5188 | + 78 | 99 — 164631 + 10101 
Liverpool Corporation ...... „ 10 10,474 ＋ 601 41 413,847 + 13,756 
ee ae «| " 18 19888 + Я al | 16 27,1 t 102 
ndon County Council ... 3 „556 + 8, 128 981,595 + 48,020 
Lowestoft........................ is Wi "Y | Net | wie 
Manchester Corporation z] „ 17 11,455 | + 6,146 | 18 917,094 + 116,§67 
Mersey Railway ............... » 17 1.317 + 275 16 21,255 +. 4,000 
Merthyr ........................ | » 9 212 | +- 19 40: 8,065 — 206 
Middleton » 9 0 + 42 18,275 + 1,058 
Newcastle-on-Tyne Corp... „ 17 8,4951 3880 16 65,740 — 5,892 
Newport (Mon. „ 17 462, ＋ 181 8 1,390 + 557 
*Oldham, Ashton & Hyde. „ 9 571 + 18 4 23,261 + 1,548 
Perth (W. A.) Elec. Trams., „, 16 1,131 4 189 81 47,351 + 4,788 
Peterborough T" „ 9 эн - 37 6,195 Do 
vole and District............ 9 998 | + 56 403 12,0646 + 
оон Corporation ... js 17 12785 + 113 | б) 89 450 _ Е 
ot 88 oe LE] 9 7 - + 1 40 E ) 
Reading Corporation m i TOO a i 
Rothesay y. 6... » 9 60 | - 7| 40 44 + 1,612 
Salford Corporation ......... » 19 8,973 | + 1,009 | 29 111,565 + i 
*3heerness  ......... I s» 7 73 " | 20 2,460 . 
Sheftield Corporation ..... » 18 4,941 | + 723 ! 16 75,314 + 65,643 
*3outhsmpton Corporat'n..| ,, 15 974 - 16 ess | oe - 
Southend Corporation ...... » H 217 | + 80 | 28 10,696 + 1,706 
Southport Tramways ...... » 9 220 + 89 403 18,083 + 2,399 
S. Staffordshire Trams. ... » 9 927 | + 194 404 86,505 + 5, 463 
{Sunderiand Corporation ,, 18 en T у 29 — Hi 211 + 1393 
wansea Trams ............... 9 61 + E 404 21 t 7 
Taunton Trams . „ 0 568 400 2,525 - 196 
Tynemouth and District ... » 9 279 | - 19 13,285 + £63 
Tyneside Trams Co » 11 294 + 79 41 18,591 uu 
м агаве District Council. „ ч 995 + 120 | d + 156 
eston-super-Mare ......... = | , = 
тү Corporation ТИРЕ е iux š ee, | 90 
Wolverhampton District epo» 9 893 | + 92 404 15,985 + 17,271 
Wre ham ET] 9 181 0 27 8,907 
Yorkshire Woollen District“ „ 9 479 - 934 10,255 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. + Minus 8 days. | Minus 2 days. I Plus 8 days, § Plus 2 days. 
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Price | He: ff BUSING Price | Йй BUSINESS, 
s f NAMB. Wed. FE ш ыш WERE ТО : ui NAME. Wed. 85 DIVIDEND | WERK 0 
z E Oct. 21. 8 Ост. 21 Oct. 21 4 Ост. 21. 
| а d > 

Hign- Low tigh- Low 
ELECTRIC RAILWAYS,TRAMWAYS, Aa. £ s. d. est. | eat. | TELEPHONES. Bad. „ 
OF | DS anne 0 Det Boke, 12 qo 4 12 а c . 4% | National co, Prot e . . 30-10 519 0 r. "loj | об} 
St. 67 Permanent 6% Deb. Stock ......... — we vé ‚| 6% | National Со. Pref. Stock ...... pee — » 
arcel Tram эзе: Б17 8 is ae .. 8t. 57 Do. Def. Stock .............................. 79 —74 |610 2 Vs T34 | 72 
10| 6/0 = 57 Cum. Pref, ipi ee odd О 5 0 0 2s SEE ЕТ 670 Do. 6 per Cent. Cum. ist Prei. 18 —14 |4 5 9 rob, Aug 131% 131 
2 44У Deb. Stock (red.) . . . 91—96 414 5 Уз ..| .. M 10,60 | Do. брег Cent. Cum. and Prei... 13—14 |4 5 9 | Feb Aung 
BY Do eroi DS e S 97 —102 | 4 18 10 e| np 6] 2/6 | Do. 5 per Cent. Non-Cum. rd Prei. 43-5; |417 7 Web, Aug | 54 5 
> Brisbane Electrio Trams. Invest. Ота. 2—3 25 5% i $ Bt. * Do. Deb. Stock 8j per Cent. (red.) ...| 93 —95 |314 8 | June, Dec 94 feed 
2/6 | Do. брег Cent. Cum. Pref. ............ 4 511 1 ue 7 Р St. 4% | Do. 4 per Cent. Deb. Stock (red.) 102 —104 aa 4 Жон бы M 
44% | Do. 44 per Cent. Deb. Prov. Certs. ...| 98 —102 4 9 6 e| oo I iot Oriental eis U — 400 April, i 
8 Bristol ways and Carriage Ord. ... 20 —21 3 10 10 Feb, Aug — е 65| 40 Do rer E ени — а АА 
4% | Do. Cum. Pref. (fully paid) ............ 10}—103 | 3 15 11 2. e| e H 5 95 | n 5 per Cent. ara. PEL E TUN 5 {105 Тш Dec d 

|| 4% | Do. 4 per Gent. Debs. ..................... 108 —110 8 12 8 | Feb, Aung .. 857 . 5 per Cent. De (red.)... 104 - une, 88 

„ | British Columbia Elec. Rlwy. Def. Ота, 83 — 86 T ʻi ; vs | 

. ih po, Per, Ord PE Seed See da 10 mro р 5 i "n sx]: caet ELECTRICITY SUPPLY. 

. 5 num. Perp. Pref. .......... — , а es P » | " 
47 Ў per Cont, Int Mort. Daba. 1024042) 4 8 7| о | 7| Lee sjy Blackheath а arawtch. Dist Orio) Еф |.| n [nl - 
10/10/0 'British Бене Traction Ord.......... © ncn 610 8 " 121 | 113 B 154 6% | Bow DE Be Tre on rd ое * : 
6/0 6 per Cent. Cum. Pref. ............ 11 —115 | 5 4 3 | Feb, Aug 115 11j ЕТЕТ Do. 4j per Cent Cum. Pref мл...) 10 —11 4 110 E b Á 
6/0 Do. : Cent. and Belgrano Ord, ооо, E moy 4 1 4 ee 122 1 8 ae ро Do. 67 с Cum. oond Pret. ct i =! 5 0 0 M К 
oe перо yres and Belgrano vVra.,....... - MEA я R : y " о tool E i : ` 
yo Do. б per Cent. ^A" Cum. Prot... б: 591 м i | at. | 4% Bromley ent) ELLLSPower Inaba из 0 464 ө ЖЕ S 
5% | Do. Б per Cent. Реһе..................... 107 —110 | 4 12. 1 . рота 1075 P 305 De f ber Cent Prete sg | min ap 10 E de Mar, žepi | 2 
c CATA: пераа рео . 53 . 86 | Calcutta Electric Supply Ord. . .. 7-8 |413 | 
26 Calcutta. Tramways . 61—7 4 12 10 ЕЕ 614] 63 FN 4% | Central Elec. нле сорри Ouar. Db. Stock 107 — 110 |3 18 2 4 
447, % 186 Deb. Stook (red.) .........| 108 —109 | 4 3 3 . _ 5| 4/0 Charing Cross & Strand Electric Sup... 9-09} |5 5 S|Feb,Aug| 93 fi 
12% Cape Electr ectric Tramways MAN 24—28 |6 6 4 51 HU 5 оз Do. 4i per Cent. Pret. . 318 8 Feb, xd 1 5 
4% | Central London Ordinary Stock ....... — 97} 4 211 | Juno, Dec | 954 | 94 5 275 Gin Underiaking tiv Ga Beall’ 26-08-1215 8 о А 
| 47 | Do. 4 рег Cent. Pref. Stock ............ 99 —102 | 3 18 10 „ 102 роз ве $2 ро. 47 Dod. Stock trad. 280 Or ie TE és 
47 | Do. Deferred Stock . . . —. 99 —102 4 0 0 І ^ | 20 | ‘Chelsea Hlectrie бары God „ ü 
4% Do. 4 per Cent. Debs, ..................... 115 —118 3 7 10 : „Ist. 43% |* Do. 43 per Cent. Deb. Stock du 108 1114 1 6 In гаа: S 
T0 Ону of Birmingham Түш рд Um. Prh| оор 41011 * IH" 16| 5/6. | City of London Flectric Ligh i 10 —10} |7 210|Feb,Aug | 103 | 20] 
4% |t Do. 4 per Cent. lst Mort. Debs. ...... 99 —102 | 3 18 5 .. m T" 10| e/o Do. 6 per Cent. Cum. Pref. ............ 13—14 4 5 9 Jan July | .. bí 
237 City and South London Rly. Con. Ord: 51 —53 [5 17 10 | Feb, Aug 56 | 50 st. 57 Do. 5 per Cent. Deb. Btock (red. j.. | 122 —127 | 8 18 11 In, Dec . 125 i 
| Б Do. 5 per Cent. Perp. Pref. (1891) . 127 —130 | 317 3| Feb, Aug | -. | .. [ве 447 4% 3nd Deb. Stock (red.) . | 102 —105 4 9 5 - 2: 
57 | Do. (1896) . . . . . . . —. 196 —129 | 17 9 P e|] 10 4% боо of London & Brush Prov. Ота.) 71-8) 414 2 уз 73 

. 57 Do. (19015. 96666666 %%% „ „6 „6 6 ев обо 122 —127 3 10 7 ee ee ee 10 6/0 Do 6 per Cent. Cum. Pret... NOT N 11 —14 4 16 0 Mar, Sept 117. 

| 47 Do. 4per Cent. Perpetual Debs ...... 115 —118|3 7 10 | May, Nov| .. st. 43% Do. 447% Deb. Stock (all paid) (red.) 107 —110 4 921 di 1081147 

57% | Colombo Trams& Ltg. 5% 1st Mt. Db. n 102 —105 | 4 16 10 a 105% bs St. ^ Do. Second Deb. Stock Prov. Certs..| 100 —103 2 : 1013 js 

0 Dobis eect mea (1896) Ltd., 15 dd H 15 ] e S toe 520 Folkestone Electricity Supply C со. Ота! в 4 10 п x iis 4 
4% | Electro Lat & Tract otA ust буба Pr. „ . | JP i| eon, Жн Lighting Ок. . 1—— M 5 0 0 5 Fe NE 
| 5% | Do. 5 per Cent. Deb. Stock (red.). 95 98 |5 2 0 : a ae 6| 6/0 | Kensington & Krights пе ridge Ord = 10{—114 4 611 P: ux s 
3/0 | Gt. Northern & City Ri Rly. Prt. Erdl. (4%) 74—83 3 10 7 үз m - || 5 6% | Do. 6 per Cent. Tat Pref.. = 4 5 9 | Jan, July : ё 
+» | Gt. Northern, Diocadiliy & Brompton Ust. 4% | Kensingtn.& Engtbg.Co.&NottingHill , 
Ота. вретег Bros or Сене: ы. OPH 10 чз i ZEE MM Co. (Joint Station} 4% Deb. Stck.(red.)| 101 —104 | 8 16 11 - Ecl]. ж» 
10% {Imperial Tram ramwaye Or 666665656560 P4 —21 4 13 0 Mar, Bept E eo 8 London Electric Supp y Ord. ыар 1 —9 8" » TR 
6% || Do. 6 per Cent. Prel. „ 4 —14} | 4 210] Mar,Sept| -.| 55/00. 6 per Cent Pret pue | d Eu is s 
| 44% t Do. p. par Ceni. Debs. ; & Lt. 5% Pt. 109 —111|4 3 1 Jan, July| ..| -- st. 4% | Do. 4 per Cent. 1st Mort. Deb, .. . 100 —102 | 3 18 5 Mr, In, S, D 10 | .. 
41 pru per Cent. Deb. Stock d -| 92—98 А П s i UI Ug 10 80 B DB ig ÉL: 131 181 | 4 3 9 April, Oet 
О 0000 00 ere — oe ee * r re ht E c EN s 
147 | Liverpool У Overhead Railway Ord. . 42-5. | 210 0 Feb, Aug [ве ax! De 4 Der Cont; Same т 1% о see 
5% | Do. 6 per Cent. Pref.............. 5 10]—103 | 4 13 0 | Feb, Aug . lac 115 e 2 p m 
1% боя тозиро t ‘Cum. m. 99 —101 | 3 19 0 |Jan, July "m IN EU 60 Notting Hill Electric Ord........... . . . . 126-1833 | 4 8 11 Maren... 
5/0 | London aiea _ 5), Pret. 15—12 |4 3 4 8s 11570 111% 100 4% | Do. 4 per Cent. ist Bum Debs. ....| 98 —101 3 19 3 ‚ Sas cs 
TVT "| 104 —106 | 3 16 8 x 2e qnae 5, 26 | Oxford Electric Ord. .................»| 541—532 |415 S March с. 
^. | Mersey Con. Ord. Stock. . . . . quedo $9 ш, ' Ist. 47 | Do. 4% Deb. Stock ... eee] 97 —100|4 0 9 99 | . 
e I» 3 per 5 5 RI Баа әе| 9 —12 . . 1 .. | Band Electric. . . . . . . . . 11 d we, | cas 
ЯА о. 4 рег Cent, Регр f. . . Penne " эн : 2 7 m .. | 
MET ыш tame БӘТ yy о] о o sij Gea i B Se AES IP 
o i-i 4 8H so 1 b. зе Do. 7 рет Cent. Pref. ..................... —9 3 17 9 Feb, Aug ig 
5% | Montreal St. Rly.St'g 5% Mrt. i andi 102 —104 | 4 16 2 И йе st. 34° 3i per Cent. Deb. Stock л. 5 < T: 
44 New cen реба. 0880) . WS f „ 5 2/6 | Smithfield Markets Electrio p. Ord..| "3—8 |311 5| zo 
„ fert F Gent. Com. Prof. — эй 3 „May i i | 1/9 south adod Electric В upply Ord. ic " S 4 7 6 31 8. 

57 Perth (1 .A.)Elec, Trams. 1stMt. Db.Stk. 99 —102 4 18 0 n 101 E р Urban Electric Supply Ora 7 ae 41 „ T "4 : 
C „ 1 và 52 | Do. BY Cum.Prek «ux coo S 4-55 5 0 0 E 412 
e o O Do: lat peel eee 81—93 |5 B 3) Feb, Aug ii b 6/6 Westminster Electric Supply Ord. ..... 124 133 4 16 4 Mar, Sept 13 12 

4% Do. 43 per Cent. Deb. Stock ............ 104 —107 4 6 10 ici 6 2/6 | Do. 5 per Cent. Cum. Ры 6 3 16 11 sevo ss 

. | South Lancs. dT & Power Ord, " d S l ese. — we 
‚ | Do. 67 Pref. (EI paid)... n Е | i t l 
St. , Do. 444 Deb, Stock (10 (1007 paid) . oes “ Е da 1 do О Р E» 
| 82% | Waterloo an * AES. 93-9 |3 7 11 | June, Dec | 93 } 15, Aron Electric Meter 6% Oum Pre ei : zi or Mar, Sept s * 
100| 4% |*African mL L 47 Mrt. Deb: Man 98 —102| 318 5 Jan, July 1004 | : 25 “Do. ‘per Cont Pret es 5151 6 4 4 Jan, July Eres 
* a} rcu Dab 70 —90 E. seg St. 44% | Do. 417 ist Mort. Deb. (red.) ......| 103 —106 | 4 4 П Bo 
oe о е по оороо ован. == "m - oe | м a А я ЕЕ m 
St. 15 jáuglo-Amoricsn ; Tue e 45 —A48 |6 5 о [F, My, Ag. N St. ai Britan кроша o: Houstn4): — a EOM : in * 8 
Bk 30/0 |t Do. Ргеїеггей................................ 90 —92 6 10 8 114d 911904 5 „ id rg men hen ce 100 eae iE 1013 |1005 
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NOTES. 


WE publish in another column of this issue the result of 
further deliberations by the Engineering Standards Committee, 
which, in this instance, relates to electrical pressures and 
frequencies. In the early days of the electrical industry 
authorities differed considerably as to what pressures and 
frequencies should be employed, but times have changed, and 
with them ideas, so that there is now more or less unanimity 
amongst engineers regarding these points. It is, therefore, 
fairly safe to say that the limit of standardisation in this direc- 
tion has already been reached. No recommendation is yet made 
for standard alternating-current voltages, but it would clearly 
be advantageous to make these the same as the continuous- 
current pressures, as the manufacture of lamps and various 
fittings would be simplified and cheapened thereby. To add 
2204/3 as a standard motor voltage for the benefit of those 
who believe in four-core three-phase distribution should not be 
necessary. We are surprised to read that sanction of the 
Board of Trade has been gained to the proposal of 500 volts as 
one of the standards for continuous-current lighting supply. As 
matter of fact, 480 volts is the maximum “declared pressure ” 
sanctioned for consumers’ premises in the more recent systems. 
The standard frequencies are those put forward by the Insti- 
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tution of Electrical Engineers a few years ago. It may be 
noted, however, that it is not always advisable to adopt these 
in particular cases, although they are certainly good standard 
practice for general use. For instance, we believe that fre- 
quencies of 30 and 60 — per second frequently make the design 
of turbine-driven sets easier. It will be seen that the frequency 
of the large Shawinigan generator described in this issue is 
30 ^, per second, and this figure has also been adopted for the 
Westinghouse steam turbo sets which will be employed for 
the Metropolitan-District Railway. 


— j 


ON Friday last the Physical Society began a new era, under 
revised Articles of Association, by meeting at its old home, the 
physical lecture theatre of the Royal College of Science. 
There was only a moderate attendance, which seems to indi- 
cate that the change of abode may have in that respect but. 
little effect. The advantages of the migration from Burlington 
House to South Kensington may be summed up in the state- 
ment that now all the resources of a great laboratory are 
available for the experimental illustration of Papers ; a gain 
which was, as the president remarked, emphasised at Friday's 
meeting by Dr. WaTson’s demonstration of the loops of poten- 
tial in a Lecher wire system contained in part in a huge 
vacuum tube. The new Articles of Association provide thai 
in future the usual fortnightly meetings shall be held on Fridays 
at 5 p.m. and 8 p.m. alternately. 


PoPLAR may get into difficulties with its electric lighting 
undertaking if it is not careful. This London Borough Council 
has had its electricity works in operation since 1900, and its 
generating station is at present practically fully loaded. The 
borough electrical engineer, Mr. A. BLACKMAN, submitted a 
scheme for extensions a short time ago, but it was voted too 
expensive, and was therefore not adopted. Now, however, 
Mr. BLACKMAN has pointed out that, if any appreciable 
additions are made to the present connections, the plant 
would be too overloaded during the approaching winter to 
give an efficient supply. Consequently, instructions have 
been issued that certain applications for current be refused, 
and that others be only accepted on the understanding 
that the customers would undertake not to take any cur- 
rent during certain hours in the months of heaviest load. 
Doubtless the Council is paying due attention to the geo- 
graphical position of the consumers to whom it refuses 


pr 
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supply. Under the Electric Lighting Acts a consumer within | has both hands and both feet allocated to specific duties— 


50 yards of a distributing main may require the Council 
to “give and continue” a supply to his premises. The penalty 
for default on the part of the electric light undertakers is £2 
per unsupplied consumer per day, the total penalty not to 


exceed £50 per day. 


— — 


THE much- discussed question of refuse destructors once 
more obtrudes itself in the form of a joint report drawn out 


by the surveyor and electrical engineer of Hammersmith. 


‘This report deals with the subject in a very exhaustive 
manner and emphasises the opinions repeatedly put forward 


in these columns. The figures relating to six London 


municipal electricity supply stations, three working with and 
three without destructors, are very interesting. It 1s shown 


that the extra cost of the capital due to the installation of 


destructors considerably over-balances the saving in fuel costs. 
But this does not take into account the inconvenience to 
the electric light undertaking due to irregularity of steam 
pressure and supply, to say nothing of the intolerable smell 


and dust. If combined destructor and electricity works are 


really as successful as their advocates claim them to be, surely 
the various supply companies would be only too anxious to 
adopt them. The local authorities could then get rid of their 
refuse at very little expense, while the supply companies would 


.destroy it free of charge in return for steam generated. But, 


unfortunately, supply companies are chiefly concerned with 
money-making, and are not yet convinced that such combined 


stations have a tendency in this direction. 


* — 


WE publish in this issue Col. VON Donop’s report on the 
enquiry into the accident which occurred at Ramsgate, on 
the Isle of Thanet Light Railways, last August, resulting 
in personal injuries to over 30 passengers. This accident 
is typical of a rather large number of runaway car accidents, 
but the facts are so clear, and the remedy so obvious, that the 
lesson should be taken well to heart and applied. It was 
shown that the brakes and sanding gear were in good order, 
and— properly applied—adequate for safe working on the 
gradient of Bellevue-road. But no track brake was provided 
for regular use on the severe gradients—the so-called track- 
brake fitted on the cars being, in fact, a scotch intended and 
used to prevent a car standing on a gradient from running 
backwards. It could not be used regularly in descending. 


———— ee 


THE true function of a track brake is to prevent a car from 
attaining a dangerous speed, and to that end it should be 
applied at the top of every severe gradient and only released 
at the bottom, stopping, re-starting, and control of speed while 
descending the hill being performed by manipulation of con- 
troller and hand brake in the usual way. Under these 
conditions the driver has nothing unusual to do, and his 
operations become automatic, whilst the car cannot get beyond 
a safe and controllable speed. Reliance ор “ emergency safe- 
guards is very risky ; the little-used device is likely to be stiff, 


or in bad adjustment; the unfamiliar action does not occur 
to the man faced by sudden danger, and with but a few 
seconds in which to do anything. The car driver normally 


controller, hand-brake, gong and sand.gear; it is hard to see 
how he can utilise any “emergency” device when he is 
probably using all the others. So long as the railway com- 
panies ordered their drivers to make all service stops with the 
hand brake and use the continuous brakes on emergencies 
only, accidents from brake failures or omission to use brakes in 
time were frequent, but the general use of continucus brakes 
for every stop keeps both brakes and men in order, and such 
accidents have become rare. The application of the lesson to 
tramway practice should not need enforcement by any more 
accidents of the Ramsgate type. 
muet 

FIFTEEN years ago the advantages of paralleling alternators 
were hardly fully realised, and the feat of synchronising two 
such machines was considered somewhat in the nature of an 
interesting scientific experiment. Then no one ventured to 
run two machines of different makes and sizes in parallel as 
the everyday practice of an electricity works, and if two 


similar alternators driven by similar engines ran smoothly 


together it was thought by the user to be a case of good luck 


rather than good design. This has all been changed now, and 
it is the exception if alternators in the same works are not all 
coupled to the same bus bars. Ninety-nine central station 
engineers out of every hundred, and forty-nine consulting 
engineers out of every fifty, will agree that any alternator will 
run sweetly in parallel with any other, provided that the 
machines are at the same voltage and frequency, are “ well- 
designed," and are driven by engines with a cyclic irregularity 
of not more than one-third of one per cent. Whether this figure 
of 1/300 emanates from America or was made in Germany,“ 
or whether it was first defined on an English pnofessor's black- 
board or an English consultant's slide-rule, has already been 
forgotten, but one in three hundred has now become part of 
the electrical engineer's tradition; it is to be found in all his 
engine specifications, and is even making its way into his 
numerous text-books and swollen pocket-books of the * Wisdom 


While You Wait" order. True, the advent of gas engines 
will require another change, whether it may be the adoption 
of “compensated” alternators or merely the selection of 
another numerical criterion has still to be seen ; but for steam 
engine practice, to the average mind thinking of average 
alternators, one in three hundred is synonymous with parallel 
running. 

Tuis faith in one in three hundred is fated, however, to 
undergo severe trials on some occasions. It happens inci- 
dentally that a pair of British-Swiss, British-American, 
British-German or British-British alternators, coupled to truly 
British engines which are built to the one in three hundred 
specification, show a disinclination to run kindly in parallel. 
An impetuous young engineer, whose experience extends to 
perhaps half-a-score of alternators, bravely asserts that such 
machines, if driven by slow-speed engines, will not run 
properly in parallel; he ignores the hundreds of machines 
that do so, and ignores also the one in three hundred article 
of the electrical engineer's faith. The impetuous young engi- 
neer, confident that the alternators under his charge show 
tendencies to “ hunt ”—a thing which no respectable alternators 
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driven by respectable one in three hundred engines should do 
—refuses to be silenced or over-awed, and a critical situation 
is evolved. Such situations do arise, and we have a right to 
ask our high priests of the chalk and blackboard, or of the 
drawing-board and slide-rule, for the why and wherefore of 
their one in three hundred article of faith. And, moreover, 
we have a right to ask them whether one in three hundred of 
the engines supplied to the one in three hundred specification 
is tested to see if its cyclic irregularity does not exceed this 
figure. And, if it is tested, how is the test performed with 


accuracy 1 


THE most recent case in which paralleled alternators have 
given disappointing results is at Fulham, where British-made 
alternators of Swiss design driven by all-British engines refuse 
to keep in phase. One may reasonably expect that from such 
instances some further light will be thrown on the parallel 
running of alternators from actual practical experience. It 
is, therefore, discouraging to read in the report, printed in 
another column of this issue, that the experts who have been 
called in “do not think that any blame can be attached to 
the engine or dynamo makers, or to anyone else, as regards 
the trouble; in the present state of knowledge ‘hunting’ is 
rather a misfortune than an avoidable evil. p 


EE reas EO oe 


Institution of Electrical Engineers.—The annual dinner of 
the Institution of Electrical Engineers will take place on Wed- 
nesday, December 9th, in the Grand Hall of the Hotel Cecil, at 
7 p.m. for 7.30 p.m. 

The Nobel Prize.—It is announced that this year it is pro- 
posed to award the Nobel physics prize to Signor Marconi, the 
chemistry prize to Prof. Arrhenius, and the medicine prize 
to Prof. F insen. Each prize is worth about £8,000. 

High-speed Electric Railway.—As a consequence of the 
recent high-speed trials in Germany, it is reported that the 
Prussian Government are negotiating for the practical appli- 
cation of the experiments in the form of an electric railway 
between Hamburg and Berlin. It is said that a speed of 131 
miles per hour has now been attained. 

Chancellorship of Oxford University.—Viscount Goschen 
and Lord Rosebery have been nominated for the Chancellor- 
ship of the Oxford University, rendered vacant by the death 
of the Marquis of Salisbury. The election will take place 
between noon and 4 p.m. to-morrow (Saturday). 

Indian Electricity Act, 1903.— Messrs. Thacker, Spink & Co. 
of Calcutta will shortly publish a commentary on the Indian 
Electricity Act, 1903, containing the revised rules, licence 
forms, &c., under the act, with notes, entitled “ Electrical 
Legislation in India.” The price will be Rs.6, or 8s. 

Matriculation Directory.— This publication, issued by the 
University Tutorial Press, formsan extremely useful guide to 
candidates reading for the Matriculation Examination of the 
University of London. It contains a copy of the questions set 
at the September examination, together with model solutions 
thereto. 

Moseley Educational Commission.— The Moseley Educa- 
tional Commission, particulars of which were given in our 
issue of August 21st, were entertained last week by President 
Roosevelt at Washington, when a number of prominent 
American educational authorities were present. In a short 
speech the President of the United States expressed the 
opinion that both the United States and Great Britain had a 
great deal to learn from each other. 

Persian Telegraphs.—A Reuter telegram from Teheran 
states that the Central Persian telegraph line from Kashan to 
the Perso-Baluchistan frontier was, on October 19th, completed 


as far as Kerman. The line is being constructed by the British 
Government in accordance with the Convention of August, 
1901, and consists of three wires carried on iron posts. When 
completed its total length will be 900 miles, and of these 430 
have still to be constructed to take it to the Baluchistan frontier. 


Royal Meteorological Society.— The Council of the Royal 
Meteorological Society have designated Hofrath Dr. Julius 
Hann of Vienna as the recipient of the Symons gold medal in 
recognition of the valuable work which he has done in con- 
nection with meteorological science. This medal, which is 
awarded biennially, was founded in memory of the late 
Mr. G. J. Symons, F.R.S., the distinguished meteorologist 
and originator of the British Rainfall Organisation. The 
medal will be presented at the annual meeting of the Society 
on January 20, 1904. 


Glasgow Technical College Scientific Society.—The twelfth 
session of the Glasgow Technical College Scientific Society 
opened on the 17th inst. with the delivery of the presidential 
address by Mr. R. D. Munro. The list of Papers this year is 
not of such a uniform electrical nature as was the case last 
session, but the following may be mentioned: —“ The Evolu- 
tion of a Technical College," by Prof. A. McLay ; Some 
Remarks on the Willans Engine,” by J. H. Pocock ; Steam 
Turbine Machinery," by A. A. Wynne. A number of visits to 
works has also been arranged. 

Liverpool Engineering Society.—The first meeting of the 
coming session of this Society will be held on Wednesday next, 
November 4th, at the Royal Institution, Liverpool, when Mr. 
T. L. Miller, the president, will deliver his 5 address. 
Fortnightly meetings have been arranged and the list of Papers 
includes the following: —“ Voltage Regulation in Alternating 
Current Plants,“ by H. S. Meyer; “Induction Motors,” by 
Prof. E. W. Marchant ; Fuel Economy from the Chemical 
Point of View,” by J. B. C. Kershaw ; “ Electric Transmission 
from Water Powers," by E. K. Scott. 

Engineering Standards Committee.—The Government of 
India has made a grant of £1,000 to the Engineering 
Standards Committee in consideration of special work done 
for the Indian railways. The manufacturers of locomotives. 
for India conferred, with the four consulting engineers of the 
Indian Government, Sir Alex. Rendle & Co., Sir John Wolfe 
Barry, Messrs. Hawkshaw and Dobson and Sir George Bruce 
and White, the result being a favourable report which it is 
said will save the Indian Government a great deal of money in 
the future supply of locomotives to the State railways. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 . 

St. Lucia—Martinique ...... May 9,1902 .. — 
Guadeloupe— Martinique .... May 9, 1902 — 
Anjer—Kalianda .......... Aug. 2, 1902 — 
Cayenne—Pinheiros ........ Aug. 18, 1902 — 

Bt. Lucia—St. Vincent ...... Sept. 19, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Paramaribo—Cayenne ...... Feb. 27, 1908 — 
New York—Hayti .......... Apr. 18, 1903 — 
Nagasaki—Fusan .......... Oct. 19, 1903 Oct. 26, 1903 


Trinidad—Demerara........ Oct. 23, 1903 


Personal.— Prof. Н. S. Hele Shaw, F. R. S., of Liverpool Uni- 
versity, has been appointed, through the Colonial Office, organiser 
of technical education in the Transvaal and Orange River Colony. 
The appointment is a temporary one, and Prof. Hele Shaw, 
who has been granted leave of absence by the Liverpool Uni- 
versity Council until September next, will take into account 
not only the immediate organisation of technical education, 
but the future university requirements of the colonies named. 

The committee of the National Physical Laboratory has 
appointed Mr. W. A. Caspari, B.Sc., Ph.D., to the post of 
junior assistant in the chemical department. 


London Electrical Contractors' Association.— The series of 
monthly meetings which have been arranged by the London 
Electrical Contractors’ Association commences on Tuesday, 
when Mr. W. R. Rawlings will read a Paper on “A Model 
Specification for Contractors’ Use.” For the first Tuesdays in 
December and January respectively the following Papers have 
been arranged: “ Ате we Tradesmen,” with a Few Notes and 
Suggestions on Etiquette for Contractors, by Mr. F. B. Joseph: 
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“ Тһе Necessity for the Standardisation of Wiring Rules," by 
R. B. Johnson. The annual dinner has been fixed for 
April 13th in the King's Hall of the Holborn Restaurant. 


Australian Federal Patents.— Writing to The Times on 
Monday, the secretary of the Chartered Institute of Patent 
Agents states that from cablegrams which have reached his 
Council, it would appear that a bill providing for the grant of 
letters patent under the Australian Federation has passed the 
Legislature, although not without certain important modifica- 
tions. Working of patented inventions within the territory 
of the Federation will not be obligatory, but there is provision 
for the grant of compulsory licences, as under the existing 
3ritish law. The act is not likely to come into force within 
the next six months, but pending the preparation and issue of 
rules of practice, applications may be filed and priority thereby 
secured. 

Westminster City Council and Electric Supply.—At a 
meeting of the Westminster City Council on Thursday last 
week, it was decided to memorialise the Board of Trade with 


regard to the prices charged by the various electric supply 
companies within its area. It was also decided to agree to 
the use of 2,000 volts in certain trunk mains of the Charing 


Cross and Strand Electricity Supply Corporation, but to 
inform the Board of Trade that the Council should have 


further powers as to the breaking up of streets by electric 
supply and other companies. Further, it was suggested that 
all electric supply companies should be bound by statute 
to supply current for light or power to public buildings and 
for public lighting at rates not greater than the lowest rates 
charged to any ot their consumers. 


London Chamber of Commerce.—Last Wednesday the new 
premises of the London Chamber of Commerce, situated in 
Oxford-court, Cannon-street, were officially opened by Lord 
Brassey, the president, and representatives of the Council. 
The area on all floors in the new and airy building amounts to 
15,000 sq. ft. only 6,750 sq. ft. of which, however, are at present 
being utilised by the Chamber of Commerce for its own pur- 
poses, the remainder being sub let. Electric light has been 
provided throughout, one-half of the circuits being supplied 
from the Charing Cross and Strand Electricity Supply Corpo- 
ration's mains, the other from the City of London Electric 
Lighting Co.s mains. In all, about 150 incandescent lamps 
have been installed, mostly of 16 c.p., and a few of 32 c.p. 
Each of the two lighting cireuits is quite independent of the 
other, amd no means have been provided for changing over 
the circuits from one supply system to the other. 

Wireless Telegraph Notes.—W e are informed that a demon- 
stration of the De Forest wireless telegraph system will shortly 
take place between Holyhead and Dublin, and that it is the 


intention of those interested in Great Britain to incorporate the. 


British Empire De Forest Co. upon the completion of the tests. 


—Mr. Marconi is reported in The Times as having taken 
passage in the battleship * Duncan " on a cruise in the Medi- 
terranean with a view to experimenting in setting up commu- 


nication with Gibraltar. Тһе apparatus carried on the 
"Duncan" differs somewhat from the regulation service 
equipment. Twenty wires run from the masthead to the 
instrument room, whereas generally there are only two. The 
distribution of the fittings on the “Duncan” is also different. 
The system of wireless telegraphy to be employed by the 
Western of France and the London, Brighton and South Coast 
Railways between Newhaven and Dieppe is that invented by 
M. Octave Rochefort, a French engineer. 

Speed of Electric Tramcars.—Some time ago four sum- 
monses were taken out by Mr. Moffat Ford against various 
drivers in the employ of the London United Tramways Co. 
for exceeding the legal speed limit of 10 miles an hour. At 
the hearing of the case, the defendant company contended that 
none of their cars, except one, were capable of exceeding that 
limit. At the instance of the magistrate at the West London 
Police Court, this question was to have been finally settled by 

of Board of Trade trials last Wednesday morning. 
At the appointed time both parties were present at the place 
t the trials, but as Col. Crompton, who acted as electrical 
expert tor Mr, Moffat Ford, was not allowed by the officials 
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conducting the tests to board the car in order to check the 
conditions of the trials, the prosecuting party drove away. 
Some car-speeds were, however, taken by Mr. C. W. Brown, 
official timekeeper of the N.C.U., over 1 furlong. At a 
speed of 10 miles per hour this distance would be covered 
in 45 seconds; Mr. Brown informed us that the times taken 
were respectively 351 and 373 seconds for two runs of the same 
car. The final hearing of the case is to take place before 
Mr. Rose, at the West London Police Court, at 2 p.m. to-morrow 
(Saturday). 


Osmium Lamps.—Since the information given in The Elec- 
trician, Vol. L., p. 544, concerning these lamps, further improve- 
ments in the direction of economy of power consumption and 
length of useful life have apparently heen made. The range 
of voltages for which the lamps may be used has been increased, 
and lamps for 55 volts aro now supplied by the Austrian 
Gasglühlicht and Elektricitiits-gesellschaft of Vienna. From 
a report of tests made by Dr. W. Wedding, professor at the 
Technical College of Berlin, and dated June 13, 1903, it seems 
that two groups, consisting -of six 37-volt lamps each, were 
submitted early in January to Dr. Wedding, and were connected 
by him in series across a 220-volt supply. In group I., for 
the first 3,132 hours, the average life of the six lamps was 
2,853 hours, and the average candle-power fell from 30:1 to 
23:7, the mean consumption per candle-power rising from 1:46 
to 178. After 520 hours the first lamp collapsed, and after 
8,724 and 3,940 hours respectively two others gave way, the 
remaining three still burning after 3,973 hours. With regard 
to group IL, consisting of six 25 c.p. lamps, the report gives 
the average life as 1,479 hours, the candle-power dropping in 
2,198 hours from 25:1 to 19:9, and the energy consump- 
tion increasing from 1:37 to 1:75 watts per candle power. 
According to an illustration sent to us by the Gasglühlicht 
Company, the filament of the lamps is made up of two loops 
which are held apart by insulating stays attached to the 
interior of the glass bulb. 


Automatic Telephone Exchanges.—The Australian Mining 
Standard states that the plans of the automatic telephone 
exchange boards which are being installed in America have 
been reported upon by Mr. H. V. Jenvey, the chief 
electrician of the Victorian Postal Department. He states 
that no proof has been furnished that they are in prac- 
tical use with satisfactory results. Mr. Jenvey is not aware 
of the alleged success of the new board, and for all he 
knows the Chicago exchange may prove a disastrous failure. 
The cost of the present Hawthorn exchange was about 
£1,750. It is estimated that an automatic board to suit 
500 subscribers would cost £3,500. The Windsor exchange, 
with 5,000 subscribers, would cost £30,000 under present con- 
ditions, while to instal the new multiple board there would 
involve an outlay of £40,750. Mr. Jenvey, therefore, arrives 
at the general conclusion that the initial expense of this modern 
invention would be about double that of the ordinary board. After 
setting out the first relative cost of the two systems, Mr. Jenvey 
suggests that if it is decided to try the new board, the inventors 
should guarantee its efficiency. Mr. R. T. Scott, secretary to 
the central administration, in commenting upon the report, 
suggests that the department should not accept any respon- 


sibility in respect to the board until its merits have been 


debated by a board of experts. If, however, the local agents 
care to establish a board in some suitable exchange in order to 
demonstrate its advantages, he thinks that the department 
should agree to this being done. 


The Junior Institution of Engineers.— The annual general 
meeting of this Institution was held at the Westminster Palace 
Hotel on October 24th, the principal business consisting of the 
reception of the council's report and accounts and the election 
of officers for the ensuing year. The report stated that the 
total membership was now 746. Mr. R. W. Newman had 
been awarded the Institution premium for his Paper on * The 
Effect of Design on Methods of Construction from a Con- 
tractor's Point of View." It was shown by the accounts that 
£300 had been invested, and that the income had been £156 
more than the expenditure. Officers for the ensuing year are 
as follows :— Chairman, S. Cutler, jun. ; Vice-Chairman, Adam 
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Hunter ; Hon. Librarian, H. T. Gould ; Hon. Auditors, H. N. 
Gray and H. B. Vorley; Members of Council, J. N. Boot, 
W. H. De Ritter, A. H. Huddart and J. H. Pearson; Pro- 
vincial Members of Council, V. H. Chabot, T. D. Evans, E. 
King, W. E. Lilly, F. S. Pilling and E. W. Porter. The pro- 
gramme of Papers for the new session was announced : Novem- 
ber 20th, “ Fires on Shipboard,” by Mr. G. Canning. Decem- 
ber 4th, “Gas Engines," by Prof. D. S. Capper. January 22nd, 
Mr. Moulton’s Presidential Address. February 5th, “ Pro- 
ducer Gas Power for Ice Factories,” by Mr. Hal Williams. 
March 4th, “ Electric Storage Batteries," by Mr. G. C. Alling- 
ham. April 8th, “Heating and Ventilation of Factories,” by 
Mr. K. Gray. May 6th, “The Design of a Dry Dock,” by 
Mr. A. W. Young. 


The Midland Institute.—On Friday evening last week, 
Mr. J. H. Choate, the American Ambassador, as President of 
the Midland Institute, Birmingham, delivered his Inaugural 
Address. A numerous company was present, including Sir 
Oliver Lodge. Prior to his address, Mr. Choate distributed 
the prizes for last session. The chief topic of his speech was 
the life of Benjamin Franklin, of Philadelphia. Besides stand- 
ing second only to Washington in the list of patriots, who on 
both sides of the Atlantic stood for those fundamental principles 
of English liberty which culminated in the independence of the 
United States, Franklin had enlarged the boundaries of human 
knowledge by discovering laws and facts of Nature unknown 
before, and applying them to the use and service of man ; this 
latter alone entitled him to lasting fame. In giving a brief 
biographical sketch of Franklin’s life, it was pointed out that 
although he invented many things, not one was patented for 
personal advantage, his reason being that '*as we enjoyed 
great advantages from the inventions of others, we should be 
glad to give the world the benefit of our own.” Of these 
numerous inventions, those in electricity placed him in the 
very front rank. Another great trait of Franklin's was his 
Imperialism. Although an American, he loved neither America 
nor England, and it was only his failure to successfully unite 
the two as an Empire that resulted in his returning to America 
in 1775 to throw in his lot with his countrymen before the 
War of Independence began. Sir Oliver Lodge, in seconding a 
vote of thanks to the president, which was proposed by the 
Lord Mayor of Birmingham, urged the necessity for greater 
attention to technical education. Everyone knew that there 
were two nations already in advance of us in this respect. 
Reference was also made to Franklin's work in connection with 
electricity. 


Underground Concrete Conduit.—A demonstration took 
lace on Wednesday, at the partially erected Metropolitan 

ailway power station at Neasden, of a new system of under- 
ground concrete conduit construction. Iron pipes, about 4ft. 
in length, were coated with a one to four mixture of paraffin 
wax and graphite to a thickness of about }in. These were 
then screwed together to form one piece of any desired length, 
and after being placed in position they were firmly embedded 
in concrete. This concluded one-half of the demonstration 
and visitors were then shown the remainder. Certain pipes 
had already been treated, as described above, some days before 
and the concrete, therefore, had time to dry and become 
firmly set. Steam was then passed through the pipes, and 
owing to the low melting point of the paraffin wax mixture 
it was possible to withdraw the pipes, leaving a layer of 
mixture on the inside of the concrete conduit. This layer, it 
is claimed, acts as an excellent lubricant and enables cables to 
be drawn in with great ease and minimum abrasion. The 
cost, we are informed, is from 1s. to 1s. 3d. per yard run of 
conduit. The process was certainly being worked under 
difficulties at Neasden, but even under the most favourable 
conditions it is stil open to considerable improvement. 
Steam had to be applied twice to pipes of about 5yds. ог 6yds. 
in length as cooling took place so rapidly that the wax 
solidified and prevented the withdrawal of the pipe until 
steam was passed through a second time. This being the 
case with short lengths, it is not difficult to imagine what 
would happen in the case of pipes 125yds. in length, which 
the promoters of the system claim to be able to work. 


For the conduits in the works themselves, as at Neasden, the 
system may prove suitable, but for long lines of cables its 
application will certainly be attended with difficulties. The 
principal advantage is said to be due to the fact that the 
conduit, when completed, is absolutely seamless, manholes 
being placed at intervals of about 150yds. Herr Otto 
Wilhelmi is the inventor, and Messrs. Berry, Skinner & Co. 
are introducing the system in this country. 


The Royal Commission on London Trafüc.—The sub- 
committee of the Royal Commission on London Traffic which 
visited the United States with the object of inquiring into 
means of locomotion and transport there, has now returned to 
this country, after an absence of five weeks. A correspondent 
of The Times on Monday gave an account of the doings of the 
sub-committee whilst in the United States. New York, 
Boston, Washington and Philadelphia were visited, besides 
which Mr. Lynden Macassey, the secretary to the Royal 
Commission, visited a number of other places, including Chicago, 
Detroit, Cleveland and Albany. Full information was placed 
before the Commissioners as to the constitution and functions 
of the New York and Boston Rapid Transit Commissions, 
although this ground has already been covered more or less in 
the evidence which Col. Yorke of the Board of Trade gave at 
the earlier sittings of the Commission in London. А number 
of schemes are in hand, or contemplation, in New York for 
the conversion of steam lines to electric traction, and for the 
building of electrically-operated subway and elevated railways, 
and in connection with the majority of these the plans, specifica- 
tions and data were placed at the disposal of the sub-committee. 
The same may be ain of Boston and the other places visited. In 
Boston the whole of the street communications, including rail- 
ways, elevated railways and a subway, belong or are leased to 
one company, the subway having been constructed by the Boston 
Rapid Transit Commission. As in New York, the officials 
of the company and Transit Commission attended and gave 
every assistance to the Commissioners. In Philadelphia, the 
Philadelphia Rapid Transit Co. has recently ано апі 
consolidated all the previously existing separate un lira 
and, with a view to the reduction of the congestion in the 
central portions of the city, a subway is under construction 
similar to those in New York and Boston. In Chicago the 
whole of the street communications are under reorganisation 
at the hands of Mr. Bion J. Arnold. As we have already 
announced, it is expected that the Royal Commission will 
resume taking evidence in London on Friday, November 6th. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


SATURDAY, October 31st. 
Giascow TrcuwicaL CoLLEGE ВстЕМТІРІС Society. 
7:30 p.m. Meeting at 38, Bath-street, Glasgow. Paper to be read: 
* The Evolution of a Technical College," by Prof. A. McLay. 
MONDAY, November 2nd. 
Болі, INSTITUTION. 
5 p.m. General Monthly Meeting. 
Society or CHEMICAL Inpustry: Lonpon SECTION. 
8 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House, W. Among the Papers to be read is the following: 
“ On the Application of the X-Rays to the Examination of Safety 
Fuses.” 
TUESDAY, November 3rd. 
Lonpon ELECTRICAL CONTRACTORS’ ASSOCIATION. 
8 p.m. Meeting at Restaurant Frascati, Oxford-street, W. Paper to 
be read: “A Model Specification for Contractors’ Use," by 
W. R. Rawlings. 
INSTITUTION or Отуп, ENGINEERS. 
8 p.m. Ordinary Meeting, when Sir William H. White, F. R. S., will 
deliver his Inaugural Address. 


WEDNESDAY, November 4th. 
INSTITUTION OF ELECTRICAL ENGINEERS: GLASdOW Loca SECTION. 
7 p. m. Second Annual Dinner in the Grand Hotel, Charing Cross, 
Glasgow. 
LIVERPOOL ENGINEERING SOCIETY. 
8 p.m. Meeting at the Royal Institution, Liverpool, when the 
Presidential Address will be delivered by Mr. T. L. Miller. 
THURSDAY, November Sth. 
RÖNTGEN SOCIETY. 
8:30 p.m. Meeting at 20, Hanover-square, W. The President, the 
Right Hon. Lord Blythswood, will deliver his Inaugural Address. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Physiological Effect of Zine Ions.—S. Leduc has found a 
marked effect of an electro-deposition of zinc upon the growth 
of hair. He applied two electrodes of 10 sq. cm. surface to 
the ends of a space 10cm. by 6cm. on the shaven skin of a 
rabbit, contact being made by means of hydrophil cotton 
impregnated with a ] per cent. solution of zinc chloride. He 
passed a current of 10 milliamperes for 40 minutes. At the 
end of that time nothing was seen at the cathode, but at the 
anode there were a number of small white circles, showing 
that the zinc had penetrated into the skin. In about eight 
days these circles peeled off. The zinc having been introduced 
on July 10th, the hair on the place of application of the anode 
showed a decided growth on the 20th, the hair on that place 
growing much faster than that on the other shaven surface. 
On August 3rd the hairs were 5mm. or 6mm. long, and on 
August 10th 10mm. long, whereas on the other parts of the 
shaven surface, including that under the cathode, the growth 
was insensible. The surface where the zinc had been intro- 
duced was marked out by a thick fleece of grey hair on a buff 
background. A similar introduction of chlorine, and, in 
another experiment, of potassium, exerted no action on the 


growth of hair. 
S. рос, Arch. Ф Electr. Méd., October 15, 1903.) 


Combined Coſierers. A. Turpain combined a number of 
coherers in parallel attached to the same antenna, and found 
that they preserved their relative sensibilities whether in open 
or closed circuit, but that the sensibility of each was much less 
in an open than in a closed circuit. The order of sensibility 
may be rapidly determined by producing waves which just 
make the most sensitive coherer respond, and then cutting out 
that coherer while increasing the strength of the waves until 
the last coherer is cut out in the same manner. The author 
also connected several coherers in series, and again determined 
their relative sensibility by exposing them to the same wave- 
train| and then measuring for each coherer separately the 
amount of cohesion as indicated by its conductivity. In this 
case the order of sensitiveness of the various coherers changes 
with the connection, since the coherer which is directly 
attached to the antenna has a greatly-increased sensibility. 
The author has adapted these results to the measurement and 
automatic registration of thunderstorms, and also to the con- 
struction of very sensitive detectors, both for wireless tele- 
graphy and Hertzian wire-wave telegraphy, but he gives no 
details of these applications. 

[A. Turpatn, Comptes Rendus, October 12, 1903. | 


Theory of Colloidal Solutions.—J. Perrin supposes that every 
colloidal solution is made up of granules, invisible in the micro- 
scope, but much more bulky than the molecules, since they 
diffuse light considerably, and charged electrically, since they 
follow the lines of force in an electric field. The difficulty in 
the way of this conception lies in understanding why the 
larger granules do not absorb the smaller ones as in rain 
clouds, how the granules can grow and diminish reversibly 
with the temperature, and how, at a certain limit, an irrever- 
sible coagulation can set in, especially under the influence of 
polyvalent ions. To account for the stable equilibrium, the 
author supposes that the surface tension and cohesion which 
lead to the formation of granules are counteracted by the elec- 
trification which acts in a dissociating sense, and that at a 
certain point these two opposing forces are in equilibrium. 
The author traces the development of a granule from the first 
conglomeration of atoms to the time when it contains two 
similar electrons which tend to produce a “ segmentation ” of 
the granule by their mutual repulsion. When the granule 
becomes very large, or when poly-valent ions are present, the 
chances are overwhelmingly in favour of an equal quantity of 
both electricities, in which case the granule becomes an electric 
doublet, and there is nothing to counteract the tendency to 
coagulate. j 

(J. PERRIN, Comptes Rendus, October 12, 1903.] 


Electricity Direct from Coal.—R. Lorenz gives a capital 
summary of the present state of the problem of directly 
converting the chemical energy of burning carbon into elec- 
tricity. The slow combustion involved in an electrolytic 
process such as is exemplified in an ordinary voltaic cell suffers 
under three disadvantages—viz., the slowness of the reaction 
between C and O at ordinary temperatures, the impurity of 
the carbon, which gives rise to complicated hydrocarbons in 
solution, and the necessity of using the highly-priced conduct- 
ing forms of carbon instead of ordinary coal. These circum- 
stances led to the adoption of a gaseous “electrode ” consisting 
of carbon monoxide, as in the cells of Bucherer and Borchers. 
In these, however, the currents obtained cannot be proved to 
result from the further oxidation of the CO. Indeed, the 
existence of CO ions has yet to be demonstrated. Another 
and more indirect way of utilising the energy of carbon is that 
suggested by Nernst, in which carbon is used for regenerating 
other cells, such as Daniell’s cell, by the reduction of the zinc 
sulphate. Another method proposed by Nernst is to heat an 
accumulator having a negative temperature coefficient until its 
E. M.F. disappears and then let it cool. Dolezalek has, indeed, 
obtained an E. M. F. of 0:6 volt between two lead accumulators 
having a difference of temperature of 90deg. The problem is 
theoretically soluble, but will require much detailed work for 


its final solution. 
[R. Lorenz, Mitt. Phys. Ges. Zürich, No. 5,1903.) 


Alkaline Accumulutors.—The chief advantage of alkaline 
accumulators is that, apart from water, no constituent of the 
electrolyte enters into the reaction, and the liquid can, there- 
fore, be much curtailed and the weight reduced. The oxidation 
of Cu,O into CuO in an electrolyte of KHO and water takes 
place by the simple transference of oxygen from one electrode 
to the other through the medium of water, which disappears at 
one electrode and re-appears at the other. O. Schmidt points 
out that any metal whose oxides are insoluble in alkalies is 
suitable for alkaline accumulators. Such are the ordinary 
metals—cadmium, iron, nickel, copper, mercury and silver. 
Zinc oxides are soluble in alkalies, but not in alkaline silicates, 
aluminates or carbonates. Accumulators consisting of two 
electrodes of the same metal are most advantageous, since self- 
discharge by the accidental deposition of one metal upon the 
other is avoided. The difficulties encountered are mainly 
mechanical, and concern the mounting of the oxide in the shape 
of cohesive and yet porous masses. The oxide has to be pre- 
pared beforehand, as in Edison’s nickel-iron accumulator, and 
contained in small metallic boxes closely packed. The oxide 
is utilised to a greater extent the nobler the metal. In silver the 
utilisation reaches 100 per cent. The yield of Edison’s accu- 
mulator is now 25 watt-hours per kilogramme, but the efficiency 
is less than that of the lead accumulators, and the price is 
higher. 

[O. 8снмірт, Mitt. Phys. Ges. Zürich, No. 5, 1903.] 


American Electric Railway Accidents.—The number of 
fatalities caused by railways in America is in striking contrast 
to that of Great Britain. Steam railways are, however, not 
the only offenders, for it is stated by Engineering News of New 
York that the electric railway accidents in Chicago during 
September numbered 126, and 144 persons were injured in 
these accidents. During that month 35 persons were killed 
by being run over on the steam railways within the city, 14 
were killed by the electric cars and one was killed by a cable 
car. The worst accident of the month occurred at 6:30 p.m. 
on September 30th, when an electric car crowded with people 
returning from the Harlem race track was struck by a Wis- 
consin Central Railway train at the 52nd-street grade crossing 
of the Illinois Central Railroad (over which the Wisconsin Central 
Railway enters Chicago). The car wasrunning at bigh speed, 
and did not slow up for the crossing, nor did the conductor go 
ahead to look out for trains. Six persons were killed and 11 
injured. On the same day an electric car was derailed while 
passing off the Lake-street bridge, owing to the bridge tender 
starting to open the bridge before the car was clear of the 
structure. The car was partially crushed by one of the trusses 
before the bridge was stopped, but nobody was injured. 
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RADIO-ACTIVITY.* 
BY FREDK. SODDY, M.A. 
( Continued from p. 10.) 


So far radium has only been found in minerals containing 
uranium, and very few of these appear to contain a sufficient 
quantity to repay extraction. Not all pitchblendes are 
equally rich in the element ; for example, the Cornish pitch- 
blende, although it contains & high percentage of uranium, 
ее such a low activity (1:6 compared to &:3 for the 

ohanngeorgenstadt ore) that it is doubtful if it contains 
radium at all. Practically the last-mentioned ore and that 
from Joachimsthal provide the whole of the available 
supply. A method for the accurate estimation of radium in 
ores will be given later, after its properties have been more 
closely studied. The quantity obtainable even from the 
best ores is excessively small. Mme. Curie states that from 
2 tons of residues from the Joachimsthal ore she obtained 
a few hundredths of a gramme of the pure chloride and a 
few tenths of a gramme of considerably less active material. 
Giesel, who has probably prepared the largest quantities of 
concentrated radium compounds, obtains about 0:25 gramme 
of pure radium bromide from 1 ton of residues. 
he following method of treatment of the residues from the 
Joachimsthal ores has been worked out by Debierne and is taken 
from Mme. Curie's thesis :— To extract the uranium, the ore is 
roasted with sodium carbonate, lixiviated with warm water 
and then with dilute sulphuric acid, when the uranium passes 
into solution. The insoluble part consists of the sulphates 
of lead and calcium, alumina, silica and iron oxide together 
with greater or less quantities of nearly all the metals. 
These residues possess an activity four and a-half times that of 
uranium, and constitute the raw material used for the extrac- 
tion of radium. The insoluble sulphates are converted into 
carbonates by boiling with a concentrated solution of carbonate 
of soda, and the soluble sodium sulphate produced is removed 
by repeated washing. The residue is treated with hydrochloric 
acid, whieh dissolves most of it, including the polonium and 
actinium, but the radium remains undissolved. It is washed 
with water, again boiled with concentrated sodium carbonate, 
which completes the transformation of the sulphates into car- 
bonates, again thoroughly washed and treated with dilute 
hydrochloric acid free from sulphuric acid. Polonium and 
actinium are still present in the solution, from which the 
radium and barium are removed by precipitating with sulphuric 
acid. From 1 ton of residues 10kg. to 20kg. of crude sulphates 
are thus obtained of activity about 60 times that of uranium, 
which contain calcium, lead, iron and a trace of actinium. 
The sulphates are transformed into chlorides as before, and the 
solution treated with sulphuretted hydrogen, filtered, oxidised 
with chlorine and precipitated with ammonia. The activity of 
the precipitated hydrates and oxides is due to actinium. The 
filtrate is precipitated with sodium carbonate, and the precipitate 
washed and converted into chlorides, evaporated to dryness, and 
the chlorides washed with concentrated hydrochloric acid, which 
removes calcium. The purified chlorides of barium and radium 
thus obtained possess an activity of about 60. Eight kilos are 
obtained from 1 ton of residues. At this stage the material 
leaves the factory, and is now fractionated in the laboratory. 
Mme. Curie’s system was based upon the fact that if the 
mixed chlorides are dissolved in water, raised to the boiling 
point, and allowed to cool, the small part that crystallises out 
is five times more active than the part left in solution. By 
successive repetitions of this process the mixture is divided 
into two parts—the one consisting of the great bulk of the 
material, which may be obtained only one-tenth as active as 
uranium, the other consisting of continuously diminishing 
quantities of preparations with correspondingly increasing 
activity. As the fractionation advances it is convenient to dis- 
solve in water containing gradually increasing quantities of 


* These articles are based on a series of 12 lectures which Mr. Soddy 
is now delivering at University College, London. After publication in 
Lhe Electrician they will be revised and amplified by the author, and be 
published in book form by The Electrician " Printing and Publishing Co. 
All rights reserved. 


hydrochloric acid. The salts are less soluble in the latter than 
in water, and larger quantities of solution are obtained. When 
the proportion of radium increases to a certain point, the 
crystals of mixed barium and radium chloride become coloured 
after a few hours, the colour disappearing when the crystals 
are re-dissolved. A maximum coloration is reached when the 
radium present is of a certain concentration, and then again 
diminishes as the preparation becomes more concentrated. 
This serves as a check on the progress of the fractionation. 

Giesel (Berichte der Deutschen Chemischen Gesellschaft, 1902, 
p. 3,609) has improved upon the method by using the bromide 
instead of the chloride for fractionation. He states that eight 
crystallisations suffice to remove the easier soluble barium 
bromide, leaving the radium bromide approximately pure. But 
it is probable that to approach the purity ultimately attained 
by Mme. Curie with her method very many more fractionations 
would be required. Giesel discovered the beautiful carmine 
red flame coloration produced by salts of radium, which 
serves as a useful control over the progress of fractionation. 
In this respect radium shows its relationship to the other 
alkaline-earths, which all yield fine flame colorations. 

The atomic weight of radium has been determined by Mme. 
Curie with the preparations obtained during the progress of 
the fractionations. The method employed was to precipitate 
the chlorine in a known weight of the chloride with silver 
nitrate, and to weigh the silver chloride obtained. Besides 
being extremely accurate and applicable to very small quan- 
tities of material, the method possesses the advantage of 
retaining the radium in the soluble form, as nitrate, after the 
performance of the operation. 

The atomic weight of preparations of activity 230 and 600 
times as active as uranium was indistinguishable from that of 
barium—viz., 137. With a preparation of activity 3,500 the 
number 140 was obtained, showing a small but distinct 
difference. Another sample of activity 7,500 gave the num- 
ber 145:8, while two samples of very high activity, each of 
the order of one million times that of uranium, gave 173:8 and 
225 respectively. In the latter the barium could only just be 
detected spectroscopically. A mean of three determinations 
of the purest sample prepared also gave the number 225. 

It may be noted that the radio-activity of pure radium salts 
is generally taken to be of the order of a million times that of 
uranium, but the exact value is unknown. This is because it 
is experimentally impossible to directly compare together 
activities which are so widely different. An absolute measure 
in electrical units of the radio-activity of pure radium salts has 
not yet been published, although its accomplishment presents 
no insuperable difficulty. 

The value 225 for its atomic weight places radium as being 
the third heaviest element known, the two heavier being the 
other radio-elements—thorium 232 and uranium 238. It 
is surely not merely a coincidence that the three elements 
distinguished by their radio-activity should possess the three 
heaviest atomic weights. Except in this respect they are 
chemically very dissimilar, radium being divalent like barium, 
thorium tetravalent like tin, and uranium hexavalent like 
tungsten. On the other hand, these eiements, which they most 
resemble, show no trace of radio activity. 

That pure radium compounds show numerous unique and 
astonishing properties is well known. The most remarkable 
of these may be here briefly mentioned. First, of course, is 
the ceaseless emission of rays, some of which can penetrate 
metal screens several inches in thickness in sufficient intensity 
to illuminate a platino-cyanide screen on the far side. The 
greater part of the radiation has recently been shown by 
Rutherford to consist of the projection of atoms of matter 
with a speed of about 20,000 miles a second, a velocity which 
matter has never before been known to attain. In addition, 
there occurs simultaneously a continuous production of a radio- 
active emanation or gas, the absolute amount of which is so small 
that it has not yet been directly perceived. Yet this invisible 
quantity of gas possesses enough energy to give astonishing indi- 
cations of its existence. The quantity of emanation obtainable 
from a few milligrammes of radium salt will keep a phosphor- 
escent mineral like willemite continuously luminous for several 
days or even weeks, to a sufficient extent to be visible even in a 
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brightly-lighted room. Radium continuously generates elec- 


tricity and heat, the latter to the extent of 100 gramme-calories 
per gramme per hour, as shown by MM. Curie and Laborde 
(Comptes Rendus, 136, p. 673, 1903). In aqueous solution it 
continuously generates hydrogen and oxygen, as first shown by 
Giesel (Ber., 1903, p. 347), to the extent of about 10 cubic cm. 
per gramme per day. These gases contain also helium (Sir W. 
Ramsay and F. Soddy, Nature, August 13, 1903, p. 354), and the 
growth of the helium spectrum can be observed from day to 
day in a sealed vacuum tube originally containing no helium 
but charged with the radium emanation. At this stage, how- 
ever, two points must be emphasised. In spite of these 
properties the radio-activity of radium appears in no essential 
point different from that of uranium and thorium. It is 
merely a matter of the phenomena in the former case being 
exhibited to an extraordinarily greater degree than in the 
latter case. Secondly, radium comports itself, so far as atomic 
weight, spectrum, chemical properties, &c., are concerned, 
as & strictly normal element, and occupies a vacant place in 
the periodic law as the heaviest member of the alkaline-earth 
group. There is thus a double nature to the radio-elements 
according as their ordinary material properties or their radio- 
active properties are considered. We shall see later that it is 
probable that the same set of atoms is not concerned in the 
two cases, the ordinary material properties being caused by 
what may be called the normal atoms, which are in over- 
whelming numerical majority, while the radio-active properties 
are caused by a very minute fraction of the total in a very 
critical and unusual state. 


Polonium.—Besides radium there is strong evidence that 
there exists in pitchblende two other new radio-active bodies, 
polonium and actinium, and although neither of these has yet 
been obtained in sufficient quantity to give a spectrum reaction 
or any other evidence of their presence, except their radio- 
activity, the peculiar nature of the latter in each case leaves 
little doubt that each is a specific new form of matter, whose 
ultimate separation may be confidently expected. In the frac- 
tionation of pitchblende by M. and Mme. Curie, the polonium 
appeared in the second group of metals precipitated from acid 
solution by hydrogen sulphide. It resembles bismuth in 
analytical properties, and separates with the latter. But it can 
be concentrated by special methods even from the bismuth, 
which shows that it is chemically distinct. Mme. Curie describes 
three methods: (1) By sub-liming the active sulphide in vacuo, 
the active part being the more volatile tends to deposit on 
the cooler parts of the tube. (2) By fractional precipitation 
of the solution of the nitrates with water it is found that the 
basic nitrate precipitated is more active than the fraction which 
remains dissolved. (3) By precipitation of the chlorides in 
strong hydrochloric acid solution with hydrogen sulphide the 
fraction precipitated as sulphide is again the more active. 

So far Mme. Curie has not succeeded in obtaining her 
preparations free from bismuth, Its radio-activity is peculiar 
in two respects: (1) It comprises only a or non-penetrating 
rays, the penetrating B-rays being completely absent. In this 
respect it is sharply distinguished from the other radio-active 
substances, uranium, thorium, radium and actinium. (2) Its 
radio-activity is not permanent, but decays slowly with the 
lapse of time, falling to half its original value at the expiration 
of about nine months. The discussion of this important point, 
which throws a great light on the nature of polonium, and why 
it has so far been impossible to separate it as a distinct element, 
must be reserved until the numerous other cases of temporary 
activity which are now known have been considered. 

Recently Marckwald (Berichte der Deutschen Chemischen Gesell- 
schaft, 1902, p. 2,285) has shown that polonium may be easily 
separated from pitchblende residues which contain it by im- 
mersing a polished plate of bismuth in the solution. The whole 
of the active substance is deposited in highly concentrated form 
on the plate, while the solution is left inactive. The deposit, 
which is metallic, can be easily detached, and weighs but a few 
milligrammes, which, however, when dissolved still shows 
the reactions of bismuth. In a later communication (ibid., 
p. 4,239) the same investigator has shown that the metallic 
deposit more nearly resembles tellurium than bismuth in its 
chemical nature, and he has proposed the name r«dio-tellurium 


for his preparation, believing it to be distinct from Mme. 
Curie’s polonium. He finds that it is precipitated out of its 
solutions by stannous chloride as a black precipitate, and 
recommends this method as giving far purer preparations than 
that first employed. The activity of these is far higher than 
the earlier products, but the weight obtained is correspond- 
ingly smaller. But he states that the activity, unlike that 
of Mme. Curie’s preparations, is constant, and does not 
diminish with the lapse of time. In a still later communica- 
tion (ibid., 1903, p. 2,662) Marckwald gives some very interest- 
ing details of the actual amount of the new substance 
present in pitchblende. 2,000kg. of the latter yielded 
6kg. of bismuth oxychloride, which gave 1:5 grammes 
of the tellurium-like precipitate with stannous chloride. He 
now finds that this is almost entirely ordinary inactive 
tellurium, which he separates from the active product by 
precipitating the chloride with hydrazin hydrochloride in not 
too acid solution. The active substance remains in the filtrate, 
and after precipitating with stannous chloride was found to 
weigh 4 milligrammes ! Even so, the author does not consider 
it proved to be a homogeneous substance. He states that from 
туо milligramme of this preparation he has obtained suffi- 
cient light, by means of the phosphorescence produced by the 
rays in a preparation of zinc sulphide, to be plainly visible to 
an audience of several hundred people. 

Marckwald insists throughout that his substance is not the 
same as that discovered by Mme. Curie. He bases this con- 
clusion on certain differences of chemical behaviour between 
the two bodies, and also on the statement that the activity of 
his preparation does not decay with time. The latter, if 
proved, would undoubtedly decide the point in his favour, 
but no measurements are given of the alleged constancy of 
activity, and in the short time the substances have been pre- 
pared it is possible the slow diminution has been overlooked, 
especially when it is remembered that the accurate determina- 
tion of the radio-activity of these intensely active preparations 
is a very difficult task, which necessitates many precautions. 
Against the view that radio-tellurium is distinct from 
polonium, is the entire similarity of the radiations emitted, 
which we have seen are unique in being entirely composed of 
а-гаув. 

The chemical differences exhibited by polonium and radio- 
tellurium respectively could easily be accounted for. For, as 
Sir William Crookes has pointed out (Proc. Roy. Soc., 1900, 
Vol. LXVI, p. 409), the analytical behaviour of a substance 
present in minute amount bears no relation to the true chemical 
nature of the same substance when obtained by itself. Since 
Marckwald admits that only 4 milligrammes of radio-tellurium 
was obtained from 6kg. of bismuth salts, it seems too early to 
base any argument on the analytical behaviour of the new 
substance, which might have been completely different had the 
bismuth salt happened to contain no tellurium. For the present 
it is best to consider the preparations of Curie and Marckwald 
to be essentially the same, until the constancy of the radio- 
activity of the latter's preparation has been substantiated. 

On the view that polonium is a new element, this work of 
Marckwald establishes a record in the achievements of chemical 
analysis. Before it, the separation of xenon from the atmo- 
sphere by Sir William Ramsay and Dr. Travers, one part of 
the former in between 10 and 100 millions of the latter, was 
probably the best example of the possibilities of modern 
methods in the detection and separation of minute quantities 
of new elements as they existin Nature. But in Marckwald's 
separations the proportion of the new substance in pitchblende 
is certainly less than this, and may be estimated at one five 
hundred millionth part of the whole. 


Actinium.—Little has been published about this substance, 
and the only investigator who has examined it is Debierne, 
who discovered it in the ammonium hydrate group in the 
analysis of pitchblende (Comptes Rendus, 1899, 129, p. 593; 
1900, 130, p. 906 ; 1903, 136, pp. 146 and 767). The element 
most nearly allied to actinium in its analytical behaviour was 
first stated to be titanium and subsequently thorium. In fact, 
the preparations were shown by a spectroscopic examination 
by M. Demarcay to consist chiefly of thorium. Like radium, 
it gives penetrating rays deviable in a magnetic field, and also a 
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characteristic emanation capable of producing temporary activity 
upon objects in the neighbourhood, but being distinguished from 
that of radium and thorium by a more rapid rate of decay 
than either of the others. On chess latterly discovered facts its 
chief claim to be considered a new radio-active substance rests. 

Giesel (Chemical News, 1903, p. 97) has also described a 
substance which appears to'be identical with Debierne’s 
actinium. He calls his body The Emanation Substance from 
Pitchblende," because it is characterised by great power of 
giving the Rutherford emanation. Both Debierne and Giesel 

ave suggested that the new body is the cause of the radio- 
activity of thorium, but this seems unlikely. It resembles 
thorium and the rare earths in its analytical reactions, being 
precipitated from its solutions by hydrogen peroxide and by 
oxalic acid. But Giesel has obtained it free from thorium 
and nearly free from cerium and didymium, and finds the 
substance to consist mainly of lanthanum. This preparation 
was about one-thousandth as active as pure radium salts. The 
close resemblance between certain very curious and unique 
properties of the emanation from both Debierne’s actinium and 
Giesel’s emanation-substance (these properties being discovered 
independently by the two observers for their respective pre- 
parations) show that the source of the radio-activity is almost 
certainly the same substance in the two cases. These special 
properties of the actinium emanation will be considered later, 
for it possesses the highest interest in the peculiarities it 
exhibits. 

Five radio-active substances, possessing apparently permanent 
and characteristic radio-activity are thus known—uranium, 
thorium, radium, polonium and actinium, although the perma- 
nence of the last two over a term of years is doubtful. These 
bodies present many peculiarities among themselves in the 
kind of radio-activity they exhibit (compare Rutherford and 
Miss Brooks, Phil. Mag., VI. 4, p. 1, 1902), so that it is impos- 
sible that the radio-activity of any two or more of them can 
be caused by the presence, possibly in minute quantity, of the 
same substance. 

These peculiarities can be grouped mainly under two heads. 
The first of these is the character of the rays and their pene- 
trability. Three types of rays, known as the a, 8 and y rays, 
arranged in the ascending order of their power to penetrate 
matter, are recognised, and, although the rays of any one kind 
differ slightly among themselves in penetrating power for 
different radio-active substances, this is always of the same 
order for the same type of ray and of a completely different 
order for different types of rays. 

The second distinctive feature which serves to differentiate 
radio-active substances is their power to produce, besides rays, 
radio-active gases, not necessarily in visible quantities, but 
possessing sufficient radio-activity to be easily detectable. This 
property was discovered for thorium by Prof. Rutherford, 
who gave the name “Emanation " tothe radio-active gas pro- 
duced from thorium. Uranium and polonium do not, while 
thorium, radium and actinium do, possess this property. The 
respective emanations of the last three are distinguished 
from one another by the time their activity lasts, the activity 
of the radium emanation Jasting several weeks, that of the 
thorium emanation only a few minutes, and that of the 
actinium emanation being even shorter lived. With the 
power of a radio-active element to produce a radio-active emana- 
tion is bound up its power to impart radioactivity to objects 
in the neighbourhood. Rutherford discovered this property 
for the thorium emanation, and designated it the excited 
activity. M. and Mme. Curie discovered it simultaneously for 


Substance. | а-тауз. | B-rays. | y-rays. о С surrounding 
Uranium... Yes. | Yes | Yes BE C No. 
Thorium .... | Yes. | Yes. ' Yes. Yes Yes 
Radium ....| Yes. | Yes. | Yes. І ‘Yes. (d Yes. 
Polonium. Yes. | Ко. | No. е, | "^ No 
Actinium ae F 2 (Ye |? mE "uS Yes. 
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the element radium (the emanation of radium was not then 
known), and called it the induced activity, As both terms are 
misleading in light of present knowledge, I shall apply the 
term “Imparted radio- activity to this phenomenon in these 
articles. In the preceding table a list 1s given of the radio- 
active substances and the characteristics of their radio-activity 
with respect to the features just enumerated. 

One other possibility may be mentioned which is not in 
disagreement with these facts. The radio-activity of the feebly 
active elements uranium and thorium may not be a specific 
property of these elements, but may be due to specific new 
elements in each case which have not yet been recognised, but 
which are contained in all uranium and thorium preparations 
to an invariable extent. Two observers (Brauner, Trans. 
Chem Soc., 1898, Vol. LXXIII., p. 951; Baskerville, Journ. 
Am. Chem. Soc., 1901, Vol. XXIII., p. 761), have obtained 
evidence of a new element of heavier atomic weight, associated 
with thorium in its compounds, and the latter believes that 

ure thorium compounds are not radio-active. Quite recently, 
Hoffman and Zerban (Berichte der Deutschen Chemischen Gesell- 
schaft, 1903, p. 3,093) state that the thorium prepared from 
gadolinite is not radio-active. Before these results can be 
accepted, more details as to the method of testing and the 
time since preparation of the specimens employed must be 
made known. For both Becquerel (Comptes Rendus, 1902, 
134, p. 208), and Sir William Crookes (Proc. Roy. Soc., 1900, 
Vol. LXVI., p. 109), considered that they had separated the 
radio-activity from uranium, although we know now that this 
result was only partially true (compare Trans. Chem. Soc., 
1902, Vol. LXXXI., p. 860). 


(To be continued. ) 


THE NEW GAIETY THEATRE. 


The newest specimen of the theatre builder's art is, doubtlese, 
the finest in the metropolis, and probably in the whole country. 
The interior exhibits an entire lack of anything approaching 
display, but everything is good and serviceable. This is par- 
ticularly the case with the electric light fittings, which have 
been specially designed and made for the purpose. We are 
informed that they were not at all expensive. 

Current is obtained from three distinct sources, two of which 
are interchangeable. The main supply cables enter the build- 
ing through a basement under the Strand. This compartment 
is absolutely fireproof, and is isolated from the theatre proper 
by means of an iron door. Entering at this point are two 
pairs of cables belonging to the Metropolitan Electric Supply 
Co., one pair coming from the Sardinia-street station and the 
other from Willesden. By means of a change-over switch, 
having a capacity of 1,000 amperes, it is possible to obtain 
current from either source ; but under normal conditions the 
mains from Sardinia-street will be employed, those from Wil- 
lesden being held in reserve. There are many other points at 
which cables enter the building, but this is the chief. From 
the change-over switch four 0:5 sq. in. cables are taken to the 
stage switchboard, all coloured lamps being supplied by one 
pair and all white lamps by the other. Coming in at the same 
point there is also a three-wire service from Sardinia-street for 
stage arc projectors only. These cables, after passing through 
a switch and being fused in the usual manner, run to two dis- 
tribution boards under the stage, one on the prompt side and 
the other on the O.P. side. From these leads are run to the 
24 arc sockets. 

Adjoining the room into which the Metropolitan Company's 
mains run is another compartment, also fireproof, and enclosed 
by an iron door. Here a two-wire 200-volt service from the 
Charing Cross Company's mains enters. Current supplied by 
this company is used entirely for the “police” lights and for 
the central chandelier, which carries about 150 lamps. The 
* police" lights take the place of the oil or gas used in 
older theatres, and in order to dispense with these agents it 
was necessary to instal an entirely separate system from the 
ordinary lighting, supplied from an independent source. Alto- 
gether there are from 400 to 500 “ police" lamps within the 
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building, including those on the central chandelier. "The total 
number of lamps in the building 1s 4,703, exclusive of arcs, for 
which 240 amperes is required. 

The intake for the dressing rooms, offices and motors is 
situated on the opposite side of the theatre to those described 
above, the Metropolitan Company’s mains being employed as 
usual, and eight separate circuits are taken from the distribu- 
tion board. It is interesting to observe here that no less than 
40 H.P. in motors is installed, much of this being for ventilating 
operating the passenger lift for the offices, as well as a Keighley 
t H.P. motor which drives the pump for the vacuum carpet 
cleaner, 
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difficulty has been overcome in the following manner: In series 
with each circuit switch is a two-way switch, one pole of which 
is connected to the ordinary 'bus bar controlled by the main 
switch, the other pole being connected to a 'bus bar attached to 
the live side of the main switch. Hence, it is possible to make 
any circuit fitted with this device independent of the main 
switch. The whole board controls 3,000 lamps, and has a 
capacity of 1,000 amperes. 

Of course, it is necessary to have a regulating device in every 


fans. In addition to fans, however, there is a 5 H.P. motor theatre, but that employed at the Gaiety is the first of its 


kind ever used in this country. It hails from Germany and 
is a product of the Allgemeine Elektricitits Gesellschaft. It 
is customary to employ liquid resistances in theatre work, and 


The stage switchboard is a very fine one, consisting of | 24 of these are in use at the Gaiety, but in addition to these 


polished slate panels, measuring over all 12ft. 6in. long by 
6ft. біп. high. It is situated on the O.P. side, about 10ft. 
above the stage. On the extreme right are four main switches 
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fittel with carbon breaks. These control, respectively, the 
auditorium lights, and white, red and blue lamps on the stage. 


At the Lop ot the board are three pilot lamps which indicate 
whether switches on smaller boards situated in other parts of 
the building are opened or closed. All lights on the stage, as 
well as the majority of those in the auditorium, are controlled 
by the stage board, but those lamps under the circles and in 
the corridors, &e., are, under a County Council regulation, 
controlled by the smaller boards. Only one of the two wires 
is taken through the stage board, the return heing connected 
through fuses to a separate distribution board. Hence, it is 
impossible to get a short circuit on the board Itself, as it only 
controls one pole. In connection with stage lighting, it is 
frequently necessary to put out every light with the exception 
of a few in the float or à particular batten. This has con- 
stituted a difficulty hitherto, and has usually been effected by 


switching off individual circuits separately, 


[n the Gaiety this 


there are also 33 wire resistances wound on asbestos-covered 
iron frames. It is also the rule to place all resistances under 
the stage, but the rheostats in this particular case are situated in 
a separate chamber above the switchboard. The regulator which 
controls the resistances is fixed opposite to the switchboard, so 
that the operator is enabled to observe the exact effect upon the 
lamps, as he has them in view the whole time. Each regulator 
lever possesses a coupling device, so that it may be connected— 
in whatever position it may be at the time and independently of 
the other levers—to its respective shaft. Every threo levers, 
arranged vertically one above the other, control, separately, 
the three colours of the same batten. If several levers in con- 
nection with the same colour are to be simultaneously operated, 
they are all coupled to their shaft, and common regulation is 
then performed by the hand wheel at the end of the shaft. By 
actuating this hand wheel, all the levers which are coupled to 
the shaft are quickly rotated, so that an instantaneous lighting 
up or darkening is obtained, If this change of light intensity 
is required to be performed gradually, the hand wheel is 
mechanically connected by means of worm geariug to another 
wheel, and the moving of this will have the effect of slowly 
increasing or diminishing the light. The coupling of the worm- 
wheel device is performed by a single movement, and in its 
construction care has been taken to avoid any play. Since at 
the time of coupling the various levers to the shaft, the former 
may not be all in the same position, an arrangement has been 
fitted which uncouples the levers as soon as they arrive in 
their end positions. The hand wheel may, therefore, be rotated 
until all the levers are in their end positions. Each lever is 
fitted with a graduated dial, so that once a certain illumination 
has been experimentally found, it may afterwards always be 
reproduced by referring to the dials. We illustrate, herewith, 
one of the wire resistances. It will be seen that connections 
are taken from the winding at various positions, and attached 
to contacts at the top. These contacts when built up form a 
solid bar of alternate slices of copper and insulation, which 
presents the appearance of a developed commutator. Along 
the bar runs a rubbing “jockey,” which is worked to and fro 
by the regulator lever and a counterweight. A very ingenious 
device is provided to prevent damage to the last. contact by 
sparking. Before the jockey gets to the end of the bar it 
causes the circuit to be broken through a tiny spring switch 
with carbon contacts. This switch closes again automatically 
when the jockey is drawn back by the counterweight. 

Underneath the stage is a chamber containing the latest 
liquid resistances manufactured by the General Electric Co. 
All cables are brought from the roof, so that it is impossible 
for liquid to be spilled upon them. There is also, under the 
stage, a distribution board for the float alone. Not more than 
three lamps are on any one fuse and these three are not 
adjacent, but alternate lamps. The result is that if a fuse 
should blow the diminution of light is scarcely perceptible as 
it does not all occur at one spot. 

A novel feature in connection with the arrangement of the 
battens is that they may be inclined at any angle so as to light 
either the front or back of the scene. In theatre lighting 
practice the cables feeding the battens have hitherto been a 
fruitful source of trouble when moving large pieces of canvas. 
Instead of these cables running in a horizontal direction from 
the flies to the end of the batten, at the Gaiety they are 
dropped from the gridiron far above to the centre of the batten 
and are long enough to reach to the stage if desired. 
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A 16-way Berliner telephone system is also installed, as well is a general view of the machine, and we may add that its height 
as a return signal system of electric bells, no less than 40 above the floor line is 10ft. 9in., the external diameter of the stator 


points being controlled from the prompt corner. By means 14ft. 10in. and of the field magnets 10ft. 5]in. The voltage of the 
of small red, white and blue electric шз inaudible. FTT 
may also be conveyed from this spot to various parts of tgne —— 

house and stage. Another departure from standard practice 
is the erection of separate lighting flies, below the ordinary 
flies, so that the men attending to the light do not come 
into contact with those whose business it is to look after the 
scenery. 

No less than 30 men were employed on the installation for 
eight months ; 25 miles of lighting cable have been put in, and 
the total cost, without telephones and bells, was £5,500. 
Many yards of pipe with draw wires are embedded in the 
walls of the building, so that if extensions are required, no 
walls or floors will have to be damaged. Other precautions in 
this respect have also been taken by inserting inspection boxes 
in the pipe work at convenient intervals. 

Mr. Thomas J. Digby has acted as consulting engineer, and 
has introduced a great many new features as a result of his 
inspection of Continental theatres made last year. Hoe con- 
siders that the electrical equipment of English theatres is much 
inferior to that of the French, German and Italian theatres. 
Messrs. Roger Dawson (Ltd.) were contractors for the lighting, 
Messrs. G. E. Taylor & Co., for the bells and telephones, and all 
the switch gear was supplied by Messrs. F. E. Moy. 


SOME NEW DICK-KERR DYNAMOS. 


Fic. 2 —STATOR OF ONE or THE 1,500kw. THREE-PHASE ALTERNATORS 
FOR THE LON DON County Сосхсп, Tramways. 


Last Friday we were invited to join a small party visiting 
Messrs. Dick, Kerr & Co.'s works at Preston, especially with a view | has 20 poles with laminated pole-shoes. The latter are bolted together 
to mspecting some of the large machines which this firm has | at the ends, but these bolts are insulated from the laminations and 
recently completed. The works show at present no sign of the | do not serve as amortisseurs. Should such damping coils be found 
depression which is now affecting the electrical industry; there | necessary, however, wires for the purpose could be clamped under the 
may be a scarcity of orders for the future, but, at any rate for the | bolts, but it is improbable that there would be any difficulty in parallel 

running with turbine drive and at so high a 
III speed. The winding of the armature is by 
means of flat strip, there being one coil per 
pole per phase. The turbines for driving the 
machine are being made by Messrs. Escher, 
Wyss & Co. 

Among the other machines being built at 
Messrs. Dick, Kerr & Co.'s works were two 
fine 1,500kw. three-phase alternators for the new 
Greenwich power house which will supply the 
London County Council tramways. The stator 
of one of these machines is shown in Fig. 2. 
For the same customer Messrs. Dick, Kerr & 
Co. have in hand 12 motor-generators of 300kw. 
capacity and three of 50kw. capacity. It will 
be remembered that the machines at the tem- 
porary power house near Loughborough Junction. 
were Ferranti— Dick-Kerr sets, and Ferranti 
engines with Dick, Kerr dynamos are also being 
put in at the second temporary generating 
station in the London Electric Supply Corpora- 
tion's vard at Deptford. Eight 500kw. motor- 
generators on order for the Metropolitan Electric 
Supply Co. add further emphasis to the fact that 
“ rotaries " are by no means standard machines 
in this country. 

A fine machine which we saw under test 
in the shops was & 1,500kw. three-phase alter- 
nator, which is to go to the power house 
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Big. 1.— l'wo-rHaASE ALTERNATOR FOR THE SHawINIGAN Farns Power Co. of the Lancashire and Yorkshire Railway Co.. 
8,750kw., 2,200 volts, 30~. for driving clectrically the section of the line 


between Liverpool and Southport. The sub. 

present, the enormous quantities of machinery and plant about the | station machinery and motors for this line were also in hand in 
works in various stages of completion are convincing signs of | various parts ofthe works. The alternator is а slow-speed machine. 
strenuous activity. The works are even being extended, and a fine | and it will be driven by a Yates and Thom engine, the voltage being 
large and well-lighted shop is being added, into which will be | 6,600 and the frequency 25 w^ per sec. The effect of speed on 
transferred the manufacture of induction motors and some other | the dimensions of machines was particularly brought home by 
lines of smaller plant which are just reaching standardisation. As | a comparison between this 1,500kw. alternator and the 3,750kw. 
these works were fully described in The Elictrician a few vears , machine for Shawinigan, whose external dimensions were considcr- 
ago (Vol. XLV., p. 314), we will confine our attention in this able less, and probably also the total weight of metal in the 
article to some of the large machines referred to above. Shawinigan machine was also far smaller than that in the 1.500k w. 
The most interesting of these is a 3,750kw. two phase alternator, , slow-speed alternator. Another fast-speed machine, of 600kw. out- 
destined for the Shawinigan Falls Power Co., in Canada. Although | put, was a two-phaser destined for Fulham, where it will doubtless 
it is the machine of the largest capacity yet built in Europe, its | help to a solu ion of the difficulties at present vexing the spirit of 
dimensions are by no means the greatest, owing to the fact that it , the resident engineer. Other machines were being manufactured 
18 to run at a comparatively high speed (180 revs. per min.) Fig. 1 for Canada, Australia and South Africa, and in the former country, it 
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may be mentioned, English machinery has a 80 per cent. preference 
over machinery made in the United States which is heavily taxed. 

Messrs. Dick, Kerr & Co. have given us the following general 
particulars as to the design and construction of their standard alter- 
nators. We may add, however, that the machines, which are 
constructed to the designs of Mr. A. P. Zani, are of strong and 
mechanical appearance, [od bearing evidence of first-class work- 
manship throughout. 

The rotor spider is made of cast iron, and of strong design, the 
hub being provided with а flange for bolting the engine flywheel. 
It is invariably pressed on to the shaft by hydraulic pressure, and 
then key-seated. On the spider rim, dovetailed laminations are 
fixed by means of machined bolts and cast-iron flanges, the pole- 
pieces being then bolted on. The laminations are built up in such 
a way that ample spaces are provided at defined positions, the 
number and size of ventilating spaces being dependent on the width 
of the stator. Laminated steel is employed for the pole-pieces, the 
laminations being held together between two cast-steel end-plates 
of strong construction. The upper part is constructed of T shape, 
in order to hold the field coils securely in position, and the lower 
part of the pole-piece is dovetailed for fixing on the rim of the 
rotor, it being then held in position by means of keys. To remove 
the field coils, the pole-piece is slid from the dovetailed groove 
parallel to the shaft without disturbing any other part of the 
machine, such an arrangement being of extreme convenience, not 
only when it is necessary to remove a field coil, but also for the 
removal of a stator coil. In the winding of the field coils it is 
obviously a mechanical advantage to use edge-wound strip; and, 
whenever the excitation voltage permits, the field coils are wound 
with a single layer of copper strip wound edgewise and insulated 
between the turns by means of specially prepared fibrous material. 
When the edgewise strip winding is employed, the external surface 
of the windings is left practically bare, being protected merely by 
insulating varnish, which allows & rapid radiation of heat. 

The stator frame, even in the largest type, is div ded into two parts 
only. The lower half is provided with feet, which rest upon the 
foundation bedplate. In the machines of larger size, the lower 
part of the underframe is provided with & special screw for vertical 
and horizontal centering of the stator relatively to the rotating 
field. The frame is made of high grade cast iron, and is designed 
io allow complete ventilation of the laminations and at the same 
time to secure rigidity. The soft iron laminations forming the core 
are held in position in the frame by means of retaining machined 
bolts. Separate coils of considerable rigidity and a well-defined 
mechanical shape are employed. The coils are former-wound, 
embeddied in rectangular slots, and held in position by wooden 
wedges, and they can be easily and quickly replaced. The coils 
are protected outside the laminations by means of a perforated 
cast-iron shield, cast in sections, bolted to the frame and easily 
removable. 

Before leaving Preston we found time to pay a brief visit to the 
Electric Railway and Tramway Carriage Works, which we found were 
almost as busy as Messrs. Dick, Kerr & Co.’s own works. Among 
the interesting cars we saw was a delightfully broad and airy 
one for Buenos Ayres, in which city there are no Board of 
Trade regulations as to maximum width. This car had cross 
seats, and the windows could be pushed away into the frame 
so that the car could serve either as an open or closed one. 
The company has, on the other hand, evidently given early 
consideration to the recent Board of Trade suggestions with 
regard totramcar design. It will be remembered that objection was 
taken to the reversed stairway type on account of the fact that the 
stairway slightly restricts the motorman’s view. An endeavour to 
lessen this defect has been made by perforating the back of one of 
the steps on the stairway. 


A LARGE POLYPHASE HAULING PLANT. 


An interesting example of the applications of electricity to mining 
is that of the Bolsover Colliery, near Chesterfield, where, we are 
informed, a 200 н.р. endless rope hauling plant, operated by a poly- 
pue induction motor of this output, is doing good service. The 

auling plant is fixed in a chamber 860yds. below ground level, 
where it is supplied with three-phase current at 440 volts by 
0:35 sq. in. paper-insulated armoured cable. The motor is coupled 
to the hauling gear by а 2211. cotton belt, running normally at а 
speed of 5,000ft. per minute. A constant motor speed of 580 revs. 
per min. is maintained, and this gives a haulage rate of 194ft. per 
minute. Three hundred and fifty waggons at present comprise the 
load, with a constant number of 20 empties, the incline varying 
between 1 in 22 and 1 in 40. The motor, of the Westinghouse 
induction type, is controlled from a marble panel switchboard fitted 
with voltmeter, circuit-breakers and starting switch. The latter 
operates in conjunction with two auto-transformers which lower the 
line voltage for starting, the full pressure being applied when the 


switch is thrown to the running position. The plant is in constant 
operation for 16 hours a day. Electrical energy is derived from a 


200 H.P. WxsTIiNGHoUsM POLYPHASE INDUCTION MOTOR. 


250 H.P. Westinghouse steam alternator and exciter, furnishing 
polyphase current at 440 volts, this unit being on the pit bank. 


CONYERTED WORTHINGTON PUMPS. 


Mr. Hollamby, chief engineer of the De Keyser's Royal Hotel, 
sends us particulars of two pumps converted for electric driving. 
Previously the pumps—which are used for feeding the boilers and 
for producing the vacuum in the heating system of the hotel 
respectively-—were running for some years as ordinary steam. 
driven pumps. It is said that several other pumps in use in the 
City have been similarly converted, and apparently with success, 


Fio. 1. 
since the Southern Motor and Engineering Co., Kennington, who 
undertook the alterations, have applied for a patent covering the 
new arrangement. Referring to the illustrations, the larger pump 
(Fig. 1) is a 4hin. by 2jin. by 4in. wet vacuum pump, and the 
smaller one (Fig. 2) is a Bin. by lijin. by 8in. feed-pump. А 
bracket carrying the crankshaft is bolted to the cylinder ends in 


place of the usual cylinder cover. Another bracket, bolted in place 
on the steam chest, carries the countershaft. Both shafts are con- 
nected by a spur-wheel gearing as shown. The steam piston is 
replaced by a solid piston, from the front face of which two lugs 
project, which carry the pin for the connecting rod. Similarly, as 
is the case with a gas engine, the piston also performs the duty of a 
erpsshead. The cranks are set at 90deg. 
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ELECTRIC LIGHTING OF THE PORTRANE ASYLUM. 


The following brief description of what is the largest private elec- 
tric light and power installation in Ireland will doubtless interest 
some of our readers. The Portrane Asylum, which is the building 


in question, accommodates some 1,200 patients in eight blocks, and 

includes workshops, storerooms, a Roman Catholic and a Protestant 

chapel. Covered corridors, beneath which are built subways (Fig. 8) 

шш cables, water and steam piping, interconnect the different 
ocks. 


Fie. 1.—Esoarxx Коом. 


The engine room, a lofty building, as will be seen from Fig. 1, 
contains three high-speed 120 n.r. Belliss engines, directly coupled 
to which are 80kw. 205-volt dynnmos. Two sets are sufficient to 
scope with the normal demand. the third acting as reserve. Lead- 
covered cables convey the current from the switchboard to the 
mains in the subways, these maius being arranged on the ring 


Fic. 2.—STonaaE Battery Room. 


principle. Adjacent to the engine room is the storage battery com- 
partment (see Fig. 2), the accumulator capacity being sufficient 
to provide for three hours’ electrical energy for nearly 1,000 8 c.p. 
lamps. A motor-driven booster serves to charge the battery. 
Numerous electric motors are distributed over the buildings. 
Four motors, for instance, ranging in power from 7 H.P. to 30 H. p., 
are installed in the laundry, the ventilation in this place being 
carried out by four electrically-driven 36in. fans. A 4 H.P. motor 
drives a centrifugal blower which circulates hot air through the 


! 


drying rooms. Each of the patients’ blocks is ventilated by means 
of one or more electrically-driven fans erected in the lofts. The 
bakery and the workshops, too, are provided with electric motors. 

Incandescent lamps, as a rule, have been used for lighting 
interiors, an exception being the dining and recreation hall, which 
is fitted also with arc lamps. The grounds and roads surrounding 
the buildings are lighted by arc lamps. 

A telephone system connects the various blocks, and a small 
exchange, dealing with 15 lines and attended to by the porter, has 
been installed. A fire-alarm installation, consisting of 16 indicators 
and bells and a large number of pushes erected in 
different parts of the buildings, is a feature of the elec- 
trical equipment. On the glass cover being broken and 
a push pressed, all 16 bells start ringing and an indi- 
cator flag drops at each station, notifying where the 
alarm has been given. А separate. telephone line 


connects the asylum with the waterworks at Broad- 
The whole electrical in- 


meadow, 54 miles distant. 


Fro. 3. 
VIEW OF SUBWAY. 


stallation has been carried out by Messrs. W. Coates 
& Son of Belfast and Dublin. 


THE RICHARDS-EYERSHED SHIPS’ 
TELEGRAPH. 


In The Electrician, Vol. LI., p. 806, there appeared 
a detailed description of the electrical fitting of two of 
the latest American war ships, and this showed the 
extensive use to which electrical methods of com- 
munications are put on board these vessels. Much 
of the signalling is done by placing a series of lamps 
behind a number of translucent signals. and illumi- 
nating the lamp corresponding to the signal which it 
is desired to give. This method is rather primitive, 
aid entails running a separate wire for every signal: 
it also has the disadvantage that it is difficult to see 
in & bright light. It may not be out of place to give 
& brief description of the Richards-Evershed system 
of electrical ships' telegraphs, which can be adapted 
to various uses where a limited number of signals 
is required and which has been in use in the British navy for 
many years for the purpose of indicating to the officer in charge 
of the ship the angle to which the helm has been put over. To this 
description we propose to add an account of one of the latest and 
most extensive adaptations of the system which is to be installed on 
the two Chilian battleships now being built in this country. 

The Richards-Evershed system was brought to the notice of the 
Admiralty in the vear 1898, and was used in that year on board 
H. M. S. Номе” and * Narcissus" as a reply to the mechanical 
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steering telegraphs, The system was found so successful, that after | joined together, it follows that the position of the needle in the 
lengthy trials the Admiralty placed an order for a complete | ohmmeter coils will depend upon the position of the switch. The 
system of steering telegraphs and helm indicators, which was fitted | arrangement can be clearly seen in Figs. 1 and la, which gives a per. 
on H. M. S. Royal Sovereign in the early part of the year 1896, 
and it was in the following year that the Richards-Evershed helin 
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| indicator was adopted as a standard pattern and fitted to all first- 

p г! class battleships and cruisers. The system consists essentially of 
Ha an indicator constructed on the ohmmeter principle, in which the 
position of a needle is determined by the ratio of the currents in 
/ ¢ 7 / ME. 


| two coils placed at right angles to one another, while the transmitter 
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consists essentially of a series of resistances provided with contacts 
over which a switch can be moved. If one of the ohnmeter coils 
be connected to one end of this series of resistances and the second 
to the other end, while the current is led in through the movable 
switch and taken out at the other end of the ratio coils, which are 


FIG. 3.—Inpicator ох Deck PEDESTAL.. Vic. 4.— Hasr TRANSMITTER. 


spectivesketch of the needle indes and gear connecting themi, tone 
with a diagram of the connections of the coils by which the needs 
is magnetised and by which its position is determined. 
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In the helm indicator (Fig. 2) the transmitter contains the 
resistences and & switch arm, thé latter being moved by two 
parallel coupling rods by which it is attached to the rudder stock. 
'The position of the switch automatically determines, in the manner 
described above, the position of the needle of the indicator, and any 
one of several indicators can be switched into circuit with the trans- 


ps 
| ип 


tial manner, and every portion is absolutely watertight; itis largely 
owing to these precautions that the success of the system is due. 
Precisely the same system can be used for sending any limited 
number of signals, and in the Japanese battleship © Mikasa as 
well as in the Chilian battleships ‘ Libertad and“ Constitucion,” 
& second application of the system is made, the apparatus being 


Ета. §.—Drsacram or Connections ron Two Connina Postrtons. 
AB, Sub-divided Resistance. T. Contact Arm. R R, Series Resistances. РЗ, Port and Starboard Ratio Coils. F, Magnet Exciting Coils. 


mitter. In this manner it is possible for the officer navigating the 
ship to obtain automatic signals from the helm either on the bridge, 
in the conning tower or at any other steering station to which it 
may be desired to make connection. It will be noticed from the 
diagram of connections that in no case is it necessary to use more 
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Fic. 6.—AnnMNEMENT OP Apparatus FOR CHILIAN BATTLESHIP 
st CONSTITUCION.” 


than three wires, and it is customary to use three-core cable having 
three wires covered in distinctive colours so as to facilitate the 
operation of 5 up on board. 

The transmitter is illustrated in diagram by Fig. 5, which shows 
the arrangements adopted for the adjustment of the switch rela- 
tively to the position of the coupling rods, so as to secure that it is 
in register with the helm. Fig. 8 shows the indicator fixed on a 
deck pedestal. The whole apparatus is made in the most substan- 


installed also as a steering telegraph. The object of a steering tele- 
graph is to enable the ship to be steered from either the conning or 
stecring positions without bringing into use the mechanical shafting 
(or the water pipes of the telemotor, if that system is in use) which 
connects the steering position directly to the steering engines. 
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Fic. 7.—Revoiution TkLEoRAPH: DAL ғов Receiver. (bth full size.) 


These mechanical or hydraulic connections may easily be put out of 
gear in action, and should a single rod be bent or a single pipe leak, 
it may be impossible to effect the steering from the conning position. 
The steering telegraph enables the ship to be worked from the 
conning position, while the actual steering is done below the 
armoured deck. Since all communication is effected by means of 
a single four-core cable, it is clear that damage in action is much 
less likely than in the case of the shafting or the telemotor. Each 
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of the conning or steering positions, therefore (for example, the fore 
bridge, the aft bridge and the conning tower), is provided with a 
steering telegraph transmitter which is worked by hand by the 
officer controlling the ship, who, instead of using the steering 
wheel, puts the telegraph over to the required degree of helm 
movement. The signal is transmitted to an indicator in each of the 
steering positions below deck, for instance, to the forward steering 
position, the steam steering position close to the steering engines, or 
the hand steering wheel. When the man at the steering position 
executes the order conveyed in the above manner, the automatic 
helm indieator signals to the officer in charge the angle to which the 
helm has been put over, and he is thus made aware that his order 
has been received and obeyed. 

The diagram of connections (Fig. 6) shows the arrangement 
adopted to carry out the above scheme in the Chilian battleships. 
The hand transmitter is shown in Fig. 4; it has its figures painted 
on opal glass and illuminated from the interior of the instrument, 
while immediately below the handle is an adjustable switch for 
varying the degree of illumination. The order is received on an 
indieator precisely similar to that of the helm indicator, shown in 
Fig. З. Means are provided for illuminating the dial of this instru- 
ment also, and a switch for varying the degree of illumination is 
shown on the right-hand side of the indicator. Another application 
of the Richards-Evershed system has been made in a revolutions 
telegraph for the purpose of signalling from the officer in charge to 
the engine room the number of revolutions at which the engines are 
to be run, and by an ingenious arrangement two indicators are made 
to signal any number from 20 to 199. "This instrument was not 
adopted by the British Admiralty, but a Continental government has 
tried the system and recently placed a repeat order with the makers. 
Fig.7 shows the dial of the instrument, in which each column of figures 
represents & separate indicator giving 10 signals. The height of the 
blaek column on the left-hand side indicates the numbers of tens, 
and that on the right column the number of units, and the rising 
and falling of the black line is effected very simply by means of 
a relay, which moves a flag, one half of which is painted black and 
the other white. All the flags below a certain critical value (deter- 
iuined by the position of the switch) will be moved over to one side, 


while those above that value will be moved over to the other side : 
those below the value will show black, those above white ; and the 
instrument is read in the same way as a thermometer. It will be 
noticed that this system of reading enables over 100 signals to be 
given on one dial, and each with the most absolute precision ; such 


a result could never be obtained by means of an ordinary index. 

Messrs. Evershed and Vignoles, who make these instruments at 
their new Chiswick works, have for some time made a special study 
of electrical communication on board ship. 
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THE FULHAM DISPUTE. 


In November, 1902, Mr. R. L. Ferguson, the electrical 
engineer to the Fulham (London) Borough Council, resigned 
his position on being appointed to a similar post at Hastings. 
At the end of January, 1903, Mr. A. J. Fuller, then borough 
electrical engineer at Ayr, was selected to succeed Mr. Ferguson, 
and in due time took up his duties. This gentleman, both 
prior and subsequent to his appointment, stated to the Electric 
Lighting committee that he would not be responsible for the 
running of the 300kw. steam alternators, and that within two 
years he might possibly have to “ ѕегар "them. This resulted 
in à protest by Mr. F. H. Medhurst, the consulting engincer to 
the Fulham Borough Council, against the appointment of 
Mr. Fuller as borough electrical engineer (The Electrician, 
Vol. L., p. 669). Mr. Fuller, however, maintained the attitude 
he had taken up, and at а special meeting of the Borough 
Council, on February 11th, the following resolution was carried 
by 14 votes to 11: “ That the president of the Institution of 
Electrical Engineers (then Mr. James Swinburne) be requested 
to prepare а report, or to nominate some person to report, 
to the Council—(1) as to the adaptability and suitability 
of the whole of the plant at the elcctric lighting station ; 
(2) as to the design and construction of the station gene- 
rally ; (3) as to whether the whole of the capital had been 


expended in the best manner and to the best advantage of the 
Council.” Eventually Messrs. Swinburne, Cooper and Baillie 


inspected the plant with a view to reporting upou the first two 
items. This report has now been presented to the Council, 
and is set out below :— 

In pursuance of the instructions we received, we have made numerous 
visits to the Fulham electricity works, and have carefully examined the 
working of the plant, and in this we have given especial attention to the 


point specifically mentioned—namely, the parallel running of the alter- 
nators. As regards the design and arrangement of the station, it would 
probably be of little use for us to discuss such questions as whether it 
would have been better to have adopted direct current or alternating 
current in place of the existing two-phase system, or other broad ques- 
tions of design. These are very largely matters of opinion, and it would 
be as useless as it is easy to criticise what has been done, and, in the 
light of later experience, to point out where changes in the design would 
have led to greater convenience in working. Certain portions of the plant 
do, we consider, require alteration, either immediately or when the 
increasing load calls for the erection of additional plant, and what we 
have mainly considered in this report is to what extent additional plant 
should be laid down on the lines of the existing plant, and to what extent 
the present arrangement should be modified. 


Alternate-Current Generators.—One of the first questions we considered 
was the behaviour of the alternators, complaints having been received 
from consumers of unsteadiness in the light of the early evening. When 
the load is light enough for one machine to do the whole work there is 
no difficulty, but when а second machine is put in parallel the running 
is far from perfect. There is what is technically known as “ hunting,” 
and this gives rise to unsteadiness in the lights of a kind that may be 
very annoying to consumers. As the load increases and more light comes 
on, this hunting and the consequent flicker of the lights goes down, and 
finally practically disappears. Though it was not within the reference, 
we have carried out a good deal of experimenting with your machines, in 
which work we have received all assistance from your engineers. We 
naturally could only take the machines as they are, and examined 
them to find if the hunting was due to faulty governors or other 
cause that could be easily remedied. It is not caused by the governors, 
and we have, so far, found no means of stopping it. We could several 
methods which might reduce the evil. Running the engines at a higher 
speed has been found by your engineers to be beneficial, and we have no 
doubt that the speed could be increased sufficiently to entirely stop hunting. 
We could not, however, advise this course, owing to the danger attendant in 
running engines at much above their normal speed. Another method would 
be to modify the weight of the flywheel rim. This would probably remedy 
the evil, but here, again, we do not recommend this form of experiment. 
A third method would be to fit what are known as “ amortisseurs ”! on 
the pole-pieces of the alternator. This would certainly diminish the 
hunting, but might not be sufficient to stop it altogether. We shall be 
happy to go on with these experiments if desired, but we do not think it 
necessary, as the matter will soon be of little importance. In the first 
place your engineers have studied the regulation of these engines, and 
work the parallelling with such care, that the hunting is reduced to a 
minimum and only lasts а short time each evening. In addition to this. 
you have now & Belliss set which is practically ready for running ; and 
your customers are rapidly increasing in number. The day load can then 
be run by one of the small engines, until it is full up. This will be 
pretty early, that is to say, before it is very dark. Then the Belliss set 
will be started, and will take the whole load, until it is fully loaded. 
Then the smaller engines will be added one by one as needed. We think 
this will overcome the difficulty and prevent any further complaint. In 
any case, we would advise that the working of the station with the Belliss 
set be tried before entering on any costly alterations to the alternators, 
which after all, might not quite eliminate flickering in the lights. As to 
extensions of the engine room, at present you are putting in a Belliss set 
which is practically tinished. At the rate you are developing, you will 
soon have to consider further extensions. As a station increases in size, 
the size of its engines should increase too, and it is quite possible it may 
pay you better rather to replace one of the smaller horizontal steam 
dynamos with a large vertical set which takes the same or less room, than to 
go to the expense of enlarging the buildings and making more foundations. 
This suggestion, which is due to your engineer, Mr. Fuller, will demand a 
careful estimate, which can only be made at the time, when you have 
settled what extension to make. We do not think any blame can be 
attacked to the engine or dynamo makers, or to anyone else as regards 
the trouble; in the present state of knowledge, hunting is rather a 
misfortune than an avoidable evil, and certainly credit is dueto your staff 
for the care with which they have minimised the evil. 


Dust Destructors.—We have nothing to say against the dust destructors ; 
quite the reverse. We are putting ір the same type elsewhere, and con. 
sider your plant tharoughly efficient, but we do not think the arrange- 
ment of the destructors in the boiler house good. While the station is 
young the destructors are especially economical, but the station will 
increase far faster than the refuse to be burned. The boiler house should 
not, therefore, be sacrificed for the destructors in any way. The present 
state of affairs in the boiler house is far from satisfactory, the intolerable 
atmosphere of dust and smoke from the destructors being injurious both 
to health and to machinery in the boiler house. The best arrangement 
would be to have the destructors walled off from the boiler house and to 
be as open as possible, and, in making extensions in the boiler plant, it 
will have to be carefully considered whether the advantage of such an 
arrangement would not warrant the expense either of shifting some of the 
boilers and destructor cells, or of discarding some of the present boilers. 
If this be not done, we would suggest the less drastic but less perfect 
remedy of furnishing the cell doors with hoods leading into a flue with 
up-draught produced either naturally by connection with the main flue 
or by afan. This system is used by Messrs. Horsfall in connection with 
their destructors, and gives satisfactory results, The expense of fitting 
would be, of course, far less than that of shifting the position of boilers 
and cells. 


: Economisers.— Phe economisers have given rise to trouble from & rapid 
deterioration of their tubes. This is.probably due to. the action-of the 
gases from the dust destructors, and is, we think, unavoidable. We 
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gather that the cost of renewal of the tubes would be so great as to annul 
the advantages of the economisers. Under these conditions, we think it 
will be best to cease using economisers in the flues from the destructors. 
The economisers need not be idle, however, as before long the increasing 
load will require the use of boilers which are purely coal-fed and they can 
then be fixed in the flues from these boilers. 


Feed Pumps.—' These, we consider, require attention in the immediate 
future. There are at present only two steam pumps, which are used 
simultaneously. If one were under repair or broke down the other would 
be hard pressed, and might, in turn, break down and cause & complete 
stoppage of the station. Further, the pumps are located in an incon- 
venient position, being too far from the boilers, the attendants of which 
have to regulate them. On the other hand, we fear that pumps in the 
boiler house with its present atmosphere of dust might give trouble. 
We would recommend replacing the existing pumps by others of a more 
suitable type rather than adding to those now installed. The new pumps 
should be fixed in the boiler-house if the dust question be dealt with in 
time, and, if not, in the most convenient position available which is free 
from dust. 

Circulating Pumps.—There are at present four small centrifugal 
Pumpe and, in view of their consumption of energy, we think they might 

with advantage replaced by one large pump and a spare. 

Well Pump.—We believe it would lead to more economical running if 
this were replaced by & steam pump more suited to the work. "There is, 
however, no immediate need to alter either this or the circulating pumps. 

Condensers. —These appear to be most satisfactory, with the one 
trouble that the water taken from the river carries with it a considerable 
quantity of fine sand, which entails continual work for its removal from 
the tanks. This trouble could be avoided by replacing the present 
Kórting condensers by & surface condenser in the river, which could be 
of comparatively small size. We think it very questionable, however, 
whether this would be worth doing. It would be & matter of calculation 
between the cost of labour in cleaning out the sand and the capital cost 
of the new condenser. As to the engines, we would recommend the 
adoption of safety governors. The present governors have dashpots, 
which have to be regulated to secure as good parallel running as pos- 
sible. This makes the engine system unstable at very light loads, and the 
safety or run-away gear has had to be detached, as it was apt to act with- 
out occasion. The result is that an engine might, under certain circum- 
stances, run away and burst its flywheel, a most serious matter. This 
should be attended to at once. It is not that it is in the least likely an 
accident will occur, but that it is possible, and such an accident would 
probably be a very serious affair if it did occur. 


Superheaters.— At present there are no superheaters in your station, 
and the steam is sometimes rather wet. As the load is small and the 
dust destructors provide a large part of it, there was no reason why 
superheaters should have been included in the original design. In the 
near futare, however, we would recommend the adoption of superheaters 
in connection with purely coal fed boilers. . 

We consider that the original design of the station is, broadly, good, 
and quite satisfactory and reflects credit on those concerned with it. Our 
report deals essentially with details of improvements that can be carried 
out in extending, with present knowledge and experience. 


RAMSGATE ELECTRIC CAR COLLISION. 


Lieut.-Col. Von Donop, R.E., has made a report to the 
Board of Trade on the accident which occurred at Ramsgate 
on August 12th last, from which we extract the essential 
portions below :— 


In this case while a tramear which was travelling from Margate to Rams- 
gate was descending Bellevue-road, Ramagate, the driver lost control of it, 
and it came into collision with a car which was travelling in the opposite 
direction. Bellevue-road, Ramsgate, where this accident occurred, is 
about a 1 mile in length, and for a car running from Margate to 

te the gradient of it is & falling one throughout its entire length. 
The Margate end of Bellevue-road commences at Thanet-road, and for the 
first 120yds. of its length the gradient is one of 1 in 80. At this point Albion- 
road crosses Bellevue-road, and at this оны the gradient changes to one 
of 1 in 12, which continues for a length of 90yds. to a point|where Victoria- 
road crosses it. The gradient then changes again to one of 1 in 80, which 
continues down to the end of Bellevue-road, where there is a sharp curve 
leading into the Plains of Waterloo. The gradient of the road, therefore, 
is generally one of 1 in 30 with & length of 90yds. in the middle of it of 
1 in 12. ere are two lines of rails laid along this road, but near the 
bottom of the road there is а short portion—20yds. in length —where the 
lines are placed so close together that two cars cannot pass each other; 
the lines of rails do not actually cross each other, so they are what isknown 
assingle-double lines. Thissingle-double portion commences about 150yds. 
below Victoria-road, and it was on this portion that the accident occurred. 
A speed of 6 miles an hour is authorised down Bellevue-road, with the 
exception of the steep portion between Albion-road and Victoria-road, 
over which it is restricted to 4 miles an hour. The two cars concerned in 
this collision were similar ones; they were double-decked bogie cars; 
they were each fitted with hand brake, rheostatic brake and a somewhat 
unusual form of track brake. It was raining slightly at the time of the 
accident, and had been doing so for a short time previously; the rails, 


uently, were wet, and they are said to have been in a 
condition. г к 


Driver Collins' evidenoe was to the effect that he had bis car well 
under control until he had nearly reached the bottom of the steep 
gradient, when the car seemed to shoot away, and he lost control of it. 
He stated that he applied all his brakes and reversed his current, but 
without any effect; he accordingly released all his brakes and shouted to 
the conductor to apply the brakes at his end of the car, but the conductor 
was unable to do so before the collision occurred. The car was, there- 
fore, at the time of the collision running freely down a gradient of 1 in 
30. Collins attributed his losing control of the car to the fact of the rails 
being greasy and to his sanding arrangements having suddenly failed to 
act. As it had only just commenced to rain, Collins should have been 
prepared for greasy rails, and as regards the alleged failure of the sand- 
ing arrangements, Collins admits that they were acting efficiently up to 
the moment before the runaway occurred. The sand-hop was 
examined after the accident, there was still sand in it, and the valve 
which released the sand was found to be working correctly. As regards 
the fact of the reversed current having had no effect in stopping the car, 
the trolley had at that time left the wire. But the apperent failure 
of the brakes is not so readily explained. The.hand brake and 
the rheostatic brakes in use on these cars are of the usual type, but 
the track brake is of & novel design. It consists of two steel skates 
one of which is fixed in front of one of the large wheels at either end of 
the car. The two skates work independently of each other, each 
being applied from the platform at that end of the car near which it is 
fixed. When relcased the skate is pressed by a spring between the wheel 
and the track, the spring tending to force the skate under the wheel and 
thus bring the weight carried by that wheel on to the skate. This brake 
was primarily designed to prevent cars from running back. With this 
орјесі the conductor at the rear end of а car releases the skate at his end 
before commencing to ascend a steep gradient, the skate accordingly slides 
in behind the big wheel, and, if that wheel should commence to revolve 
in a backward direction, the weight would immediately come on to the 
skate and the dary would be at once checked. But it is further claimed 
for this brake that it is equally effective in preventing cars from running 
away in the forward direction. In this case the brake has to be applied 
by the driver. The skate slides in in front of one of the big wheels at the 
leading end of the car, and, if that wheel be revolving in the forward 
direction, the weight immediately comes on the skate and the speed of the 
car is at once considerably checked. But an undoubted defect connected 
with this brake is that it is impracticable to apply it on the level before 
commencing to descend a steep gradient. For, when once it is applied, 
the wheel skids; it is not, therefore, available for easing a car down 
a steep gradient, as is done with the usual form of slipper brake, and it 
is never used in that manner. As far as forward running is concerned, it 
is only available as an emergency brake to check the s of the car 
when it has got out of the control of the other brakes. It is admitted, 
therefore, that the car which ran away on this occasion started to descend ` 
the 1 in 12 gradient without any slipper brake being applied toit. Itis 
probable that the driver's loss of control was primarily due to his runnin 
too fast down this portion, and then to his applying the hand an 
rheostatic brakes injudiciously, thereby causing the wheels to skid. 
Collins seems then to havg entirely lost his head, and finally, as he was 
unable to check the oar with the hand and rheostatic brakes, he removed 
both brakes, allowing his car to run free, and shouted to the conductor to 
apply the brakes at the rear end of the car; before, however, the con- 
ductor was able to do this the collision occurred. 

Collins states that after shouting to the conductor he reversed his 
current and applied his track brake, but that that brake also failed to 
have any effect. It appears to have been in good order, and, if Collins 
statement is oorrect, the wheels of the car were revolving quite freely at 
the time at which he tried it, so that there was nothing to prevent its 
coming into action at once. It is difficult, therefore, to understand why 
it should have had no effect at all, andI am inclined to think that Collins 
never thought of applying it on this occasion. It was, however, specially 
with the view of preventing drivers from losing control of their cars that 
Major Pringle, in his report of October 12, 1901, recommended the pro- 
vision of slipper brakes, so that these might be applied before commencing 
to descend steep gradients. The 40 four-wheel cars belonging to the com- 
pany have, it is stated, all been equipped with slipper brakes, which can 
be used in that manner, and since this was done there have, it is under- 
stood, been no cases of runaways with those cars. . But the brakes fitted 
to the 20 eight-wheel cars belonging to the company cannot be so applied, 
and it is to this defect that this accident must also be attributed. The 
company point out that the provision of such brakes is a matter of great 
difficulty, on account of the arrangement of the wheels on these eight- 
wheel cars. This may be so, but the problem must be faced, or the use 
of these cars be discontinued. 


Production of Mercury.— According to the Western Electrician 
the production of quicksilver in the United States amounted 
in 1902 to 2,635,500]b. and was valued at $1,500,412. In 
1901 the production was 361,386lb., valued at $1,982,305. 
This shows a very marked decrease in price. The three 

atest quicksilver producing states are California, Texas and 
recon. California is the largest producer, with Texas next, 
while in 1902 Oregon produced none, due to development 
work going on at the principal mines. Quicksilver is obtained 
principally from cinnabar (Hg,S), and under ordinary circum- 
stances can be produced in California at a cost of $35 a flas 
of 761lb., or about 46 cents a pound. 3 
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WILDE v. THOMPBON. 


This extraordinary libel action was brought to a conclu- 
sion on Monday. It will be remembered that Dr. HENRY WILDE 
brought an action to restrain Prof. SiLvANUS P. THOMPSON 
from referring, in books of which he is the author, to certain 
electrical machinery as being dynamo electric machinery,” 
Dr. WILDE himself claiming the distinction of being the 
inventor of the dynamo and dynamo electric machinery, and 
objecting to the invention being accredited to anyone but him- 
self. A dynamo may perhaps be most accurately described as 
a machine by means of which mechanical energy is converted 
into electrical energy, or vice versa. But in 1831 Faraday 
invented and constructed such a machine, and statements in 
Prof. THOMPSON’s books to this effect were held by Dr. WILDE 
to be damaging to his reputation. Dr. WILDE further alleged, 
in his statement of claim, that Prof. THOMPSON had arranged 
with him what should be inserted in defendant's books, and 
demanded that no mention of his name whatever should 
appear in these books except in the terms of a proof which 
had received Dr. WiLbE's approval. The books in question 
аге Dr. THOMPSON’S famous ‘“Dynamo-electric Machinery " 
and the “ Life of Faraday." 

Naturally, the action caused considerable delay toforthcoming 
editions of the former book, as the printers and publishers were 
also cited as defendants, and Dr. THOMPSON immediately took 
steps to make this delay as brief as possible. He brought a 
motion before Mr. Justice BUCKLEY, in the Chancery Division, 
to strike out the statement of claim as frivolous and vexatious. 
The hearing of this motion commenced on Thursday, March 12, 
1903, and judgment was delivered on the following day. 
In the meantime, however, proceedings against Messrs. Clowes 
& Co. and Messrs, E. and F. N. Spon, to restrain them from 
printing and publishing the book, were withdrawn, Dr. 
THOMPSON being cited as sole defendant. Mr. Justice 
BUCKLEY’s judgment was extremely scathing, his opening 
remark being to the effect that he found difficulty in delivering 
judgment with becoming gravity. He considered that he 
could not put the judgment upon a higher level than “sticking 
up a couple of dummies to knock them down again.” He 
failed to find any libel in the words complained of, and was 
very emphatic on the point that although Prof. THOMPSON 
submitted proofs to Dr. WILDE there was no contract. His 
lordship made an order striking out the statement of claim, 
and dismissing the action with costs. Mr. FLETCHER MOULTON, 
counsel for Dr. WILDE, asked for leave to appeal, and this was 
granted, the judge remarking, however, that there ought to 
be peace between the parties. 

In spite of these remarks, however, Dr. WILDE went a step 
further by taking the case to the Appeal Court, and there, as 
stated above, tlie matter was settled on Monday. The Appeal 
Court judges took the same view as that taken by Mr. Justice 
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BUCKLEY, and dismissed the appeal with costs. Here also 
some very pertinent remarks were delivered from the Bench. 
Counsel for the appellant confessed to being unable to 
find any authorities to quote except one which was hardly 
relevant to the case under issue. Lord Justice VAUGHAN 
WILLIAMS disposed at once of the alleged breach of contract 
by saying that it was impossible to have a bargain unless both 
parties were bound to something. In giving judgment, he 
also said that there was nothing to justify the claim that the 
word “ dynamo " was to be appropriated exclusively to a descrip- 
tion of the machine which Dr. WILDE says he invented. Judg- 
ment was delivered without even hearing any arguments from 
Prof. THOMPSON’S counsel; but there was a suggestion made 
by counsel for the appellant to the effect that the appeal might 
be taken higher. 

It is greatly to be regretted that Dr. WILDE has seen fit to 
prosecute his claims to scientific distinction in the law courts. 
His reputation as a scientist was and always will be high— 
nothing could detract from that. He has rendered real and 
valuable service to the electrical industry by his researches in 
the field of electrical science, for which every member of this 
great and growing industry respects him. But it is absurd for 
him to lay claim to a universal reputation of being “the in- 
ventor of the dynamo,” as well as to say that FARADAY never 
used an electromagnet but only permanent magnets of steel, 
while his (Dr. WILDE’s) great invention consisted in sub. 
stituting an electromagnet. Without doubt, he was the 
inventor of a dynamo, and he applied the use of a dynamo 
to new processes, but it does not detract in the least 
from his reputation to say that other persons have also 
invented dynamos. Even, however, if Prof. THOMPSON did 
not give him all the credit he deserved, that is no reason why 
he should bring an action for libel. As Lord Justice ROMER 
remarked : If every person who wrote a book on any par- 
ticular matter was to be subjected to an action for libel 
because he did not give the fullest merit claimed by every 
inventor upon that subject, nobody would ever be able to 
write a history of science. . . . . The Courts would be 
inundated with libel actions under such circumstances." 

We have it on good authority that Dr. WILDE has 
been threatening, with a similar action, the Trustees of 
the Oxford University Press because of the article entitled 
“ Dynamo-electric Machine” in Dr. MuRRAY's new Oxford 
Dictionary, and the Editors of the “ Encyclopedia 
Britannica” because of HAWKINS’ article on the Dynamo. 
We trust that, as Dr. WILDE’s claims have been practically 
laughed out of court by four of His Majesty’s most eminent 
judges, he will now cease his crusade. 
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SOME NOTES ON STEAM TURBO-GENERATING 
PLANTS. 


The following is an abstract of the discussion which took 
lace at the Leeds Local Section of the Institution of Electrical 
ngineers on October 22nd, in connection with Mr. J. Wilkin- 

son's Paper, “Some Notes on Steam Turbo- Electric Generating 
Plants." 'The Paper was published in our last issue. 


Mr. WILSON HARTNELL asked for more information on the points 
in the Willans and Robinson turbine which differed from the Parsons. Mr. 
Robinson, he said, had told him in the course of conversation that he 
thought the time for reciprocating engines for electrical work was slowly 
coming to an end. Onepoint he might mention, was driving at a uniform 
speed. Ina certain town some 50 Н.Р. motors driving direct had given 
trouble, owing to the pinions wearing as much on the back as on the front 
side. To get the same low consumption of steam with a reciprocatin 
engine as with a turbine, the very greatest pains in every direction woul 
have to be taken. 

Mr. HOLIDAY said that he had been using Parsons turbines at a 
colliery since 1895. They had now several of these, from 150kw. to 


800kw. A little difficulty was first experienced with the very 
loads, due to the armature connections breaking off at the commutator. 
This was owing to insufficient flexibility, but was overcome, and since 
then the trouble had not recurred. He mentioned that Mesers. Parsons 
had fitted an automatic brush-rocking gear, worked by steam taken from 
the first row of blades. As the steam pressure on the first blade was 
always proportional to the load, the position of the brushes was shifted 
in accordance with the load. This had been running for 18 months, and 
caused no trouble whatever. The speaker concluded by relating a curious 
fact—namely, that there was 1 megohm of resistance between the steel 
spindle of the turbine and the frame of the bearings in which it was run- 
ning, the film of oil on the bearings being sufficient to insulate the shaft. 
Mr. S. D. SCHOFIELD referred to the inexpensive foundations required 
for steam turbines, and to the advantage that the machine itself, in the 
smaller sizes, could be moved to suit the pipe work, condensers, œo. Some 
12 months ago he had occasion to borrow a 120kw. turbine from Messrs. 
Parsons until they could deliver one of a larger size, and to save expense 
of special pipes he borrowed a number of sc 12in. cast-iron pipes, 
bolted them together the best way they would fit, and then set the 
machine to suit them. With reference to the suggestion that in the 
Curtis turbine the condenser could not be driven from the shaft, he would 
suggest that a теве motor-driven condensing plant was better, as he 
found that even driving the force pumps at times spoilt the governing of 
the machines. In the older type of the Parsons, both pump and governor 
were driven from one vertical shaft, and on two machines slight hunting 
of the governors occurred due to the reciprocating motion of the pump, 
causing them to slow up owing to the back-lash of the gearing. With 
regard to the claim that no expensive cylinder oil was necessary, he 
said, however, that an i суы lubricating oil was necessary. On two 
oocasions he had had trouble with oil, onoe due to the water and oil com- 
bining, and the second time to impurities in the oil attacking the cast- 
iron reservoir and choking up the oil passages. He had found ita good 
thing to draw off a few ons of oil each day, putting it into the filter 
and making up the deflcienoy with filtered oil. He had tried one machine 
with steam superheated over 600deg. and had not had the slightest 
trouble with the blades. Tests on a 200kw. machine worked out as 


follows :— 
Date of Steam | Superheat | Load in Lb.of steam 
test. pressi Deg. F. Vacuum 20 kw. Speed. per kw. 
„ F СЕЗБЕС ОЕ Е 
8/1/08 150 56 | 265 z load. 3,000 266 
150 56 | 265  ul.load. , 3,000 22-98 
150 160 ^ 265 load. | 8,000 24:41 
| 150 1381 20°39 


36:5 | full-load. | 3,000 


‚ TEENS 
Note.—Excluding power for air and circulating pum ps. 
Decrease of steam consumption for higher superheat — 8:8 per cent. 


Mr. STONEY said that with respect to the economy of space both 
Parsons and Curtis turbines were exactly the same, whilst the Curtis was 
double the height. He asked how such a small vertical clearance as about 
0:02in. was obtained with the Curtis turbine. 

Mr. JACKSON said that the Curtis turbine was in no way an infringe- 
ment of the Parsons patent. The footnote to Table I. said that in order 
to get the steam consumption one should multiply by 10 and divide by 6, 
but he would suggest that the figure be increased to 7, otherwise it put 
the efficiency of the generator rather too low. The friction with the 
Curtis turbine was, he said, во small that they could turn the governor 
balls round by hand. The Curtis people would shortly deliver a con- 
tinuous-current turbo-dynamo in which, he thought, they had overcome 
certain difficulties peculiar to that type. 

Mr. W. J. A. LONDON, referring to the De Laval steam turbine, in 
which there is only 2mm. clearance between the exhaust end of the nozzle 
and the wheel, said that he had always understood that steam issuing 
from а properly constructed nozzle flowed in a parallel stream for a con- 
siderable distance, and that a clearance of 20mm. or so could be allowed 
without decreasing the efficienoy. To bring out the point of parallel run- 
ning still more, he would like to mention the instance of the Parsons- Brown, 
Boveri turbo-generator of 3,000kw. installed at Frankfort. This machine 
was started up and put into parallel with a slow-speed machine without 
the slightest difficulty and without assistance from the turbine expert. 
He referred to the difficulty of dismantling a vertical turbine, and thought 
that it was a very much more difficult thing to dismantle a vertical 
turbine than it would be to dismantle the same machine built on a hori- 
zontal plane. Referring to the Westinghouse turbine, he said that the 
new machine was a modified combination of the De Laval and Parsons 
type, steam entering at the centre of the cylinder and issuing both ways 

rough a series of stationary and revolvipg nozzles, the low-pressure 
expansion being taken care of by Parsons: blades. The Westinghouse 
people had recently guaranteed on a 1,800kw. machine with a steam 
pressure of 1801Ь. sq. in., vacuum 273in., and superheat of 150deg., 16:41Ь. 
per kilowatt-hour. The overall length of the 5,500kw. turbine for the 
London Underground Railway would only be about 40ft., which compared 
favourably with any slow-speed horizontal reciprocating steam engine. 
The total weight of the combined plant was about 200 tons, being about 
one-third of the 8,500kw. Sulzer-Kolben plant. He failed to see how any 
additional ventilation was obtained in the Curtis turbine, because with 
the generator being placed directly above and the steam entering at the 
top, one would think there would be a great deal of radiation, and that 
the hot gases from the turbine would arise and heat up the generator to 
a greater extent than in the horizontal machine. With reference to oil 
economy, he gave the following results, which were obtained per day’s run 
of 24 hours whilst he was with a Continental firm, the machines being 
of 1,000kw. output :—Reciprocating engine plant; 4 gallons engine oil, 
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4 gallons cylinder oil, 4 gallons filtered oil. Steam turbine: 0:8 gallon 
engine oil, 0-4 gallon cylinder oil. Assuming a station of 10 units of 
1,000kw. reciprocating plant, and taking an average price for oil and 
assuming the machines to be giving two-thirds of their output all the 
year round, the oil bill for the year would come out about £2,300, whereas 
that of a turbine station would only be about £300. 

Mr. A. B. MOUNTAIN said that the figures they had had given them 
showed what excellent results could be obtained providing the superheat 
was very high, but what was the difference in the coal bill? They knew 
a certain amount of coal had to be burnt to produce superheat, and he 
thought it was unfair for the author to compare the Sulzer plant with the 
Parsons plant, because in the one case he had a plant with saturated 
steam and in the other case one with 100deg. superheat ; and, again, in 
one case there was 4in. more vacuum than in the other. He thought that 
the Curtis turbine would have a larger diameter than the Parsons. The 
other day he had a steam leakage through a space some hundredths of 
an inch wide, and he was astounded at the amount of steam passing 
through that little space. It was obvious that if the diameter were 
increased the leakage past ‘he edge was also increased. 

Mr. SAMUELSON said that by superheating 100deg. the steam con- 
sumption was reduced IIb. Previous speakers had alluded to the fact that 
you could not superheat without some expense. They might assume the 
consumption to be 1910. and the efficiency to be improved 10 per cent. 
Four-tenths had been added in heat, and more coal had had to be put on the 
fire, but 2 per cent. more was obtained from the superheated steam. 
The qualities which this steam had gave another 2 per cent., because 
when steam went through the machine and was wet, the friction was very 
much greater than when the steam was dry. Thus nearly 6 per cent. 
represented the total gain. He then gave some tests on a 500kw. 
British Thomson- Houston turbine, the steam pressure being 150lb., 
superheat 150deg. and vacuum 28}in. to 30in. The full load consumption 
was 18:75lb. of steam, half-load 20116. and quarter-load 22410. The 
turbine, he said, was under-rated, as it was really a 750kw. machine and 
could be run up to 900kw. For 50deg. of superheat they had obtained 
94 per cent. and for 100deg. 14 per cent. improvement in steam oon- 
sumption. There had been no occasion to take the machine to pieces 
since it was erected, but to do so it would only be necessary to lift the 
generator upa couple of inches or so. The weight of a 1,500kw. machine 
was 60 tons and of a 3,000kw. 130 tons. He also added that the 
blades on the wheels were cut from the solid, so that they would stand 
any amount of superheat. 

Mr. BARKER said that Cambridge electricity works, of which he had 
been resident engineer, was the second turbine station in this country. 
It had been a continued success, although the coal costs were rather high. 
The output was comparatively small; the station was 2 miles away from 
the centre of the town and the load-factor was low. The coal cost per 
unit sold was 0°66d., and would have been 0:54. if continuons direct 
current had been employed. 

Mr. WILKINSON, in reply, said that he did not agree with the view 
of some speakers that the days of the reciprocating engine, so far as 
electric power stations were concerned, were numbered, as notwithstanding 
the assurances which had been given that all the objections named as to 
the fitness of steam turbines for driving continuous-current generators 
had been surmounted, there was no doubt that the future of continuous- 
current generation lay with the slower reciprocating engine, until a type 
of turbine was perfected to run economically at speeds not exceeding 
500 per minute. Automatic rocking gear for the brushes of continuous. 
current generators operated by a piston in a steam cylinder connected to 
the turbine side of the throttle valve governor had been named, but this 
was a makeshift device, and did not get over the difficulty of excessive 
wear and tear on the commutators and collecting brushes. He regretted 
thatthey had had no definite information given them as to the effect of high 
superheat, and he would suggest that it would be highly interesting and 
useful if they could have a Paper dealing with the economies of superheat, 
both with reference to steam turbines and reciprocating engines, setting 
forth exactly at what point the advantages of superheating were nullitied 
by the increased consumption of fuel to produce such superheat. It had 
been suggested that it wis unfair to compare the steam consumption of the 
Sulzer-Kolben plant with the Parsons plant, inasmuch as the results in the 
latter were obtained by superheating 100deg. with a 4in. better vacuum. 
It would be interesting to know why advantage was not taken in the 
Sulzer engine of the increased economy obtainable by superheating. 
Possibly it was not easy to improve the vacuum on the reciprocating plant, 
whereas one of the advantages of turbines was that no air was drawn into 
the condenser. A fertile cause of low vacuums in reciprocating. plants 
was air leakage at the low pressure piston rod and valve packings ; in such 
cases he found it of great advantage to water-seal the packings at the low- 
pressure end, especially in the case of engines with metallic packings. 
Recently, in a 600 н.р. plant, he had obtained by this means 23in. increased 
vacuum in the condenser. 


THE ENGINEERING STANDARDS COMMITTEE. 


The standardisation of electrical pressures and frequencies was the 
first portion of the important work entrusted to the Sub-Committee on 
Generators, Motors and Transformers by the Electrical Plant Committee. 
The names of those constituting the sub-committee were given in T'he 
Electrician, Vol. LI., p. 439. 

^t an early stage in their deliberations the sub-committee decided that 
the most advantageous method of approaching this problem, beset as it is 
with so many difficulties, would be from the point of view of those most 
affected —namely, the users of lamps and of motors for power purposes. 
It was, therefore, agreed that the standard pressures to be suggested 


| 
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should be measured at the consumers’ terminals, as settled by Act of 
1899. At the present time there exist many different pressures declared 
by the various lighting and power authorities. In view of the great 
desirability of obviating this unsatisfactory state of affairs it was 
deemed advisable to suggest the minimum number of standard pressures 
which would best meet present commercial requirements, and at the 
same time utilise to the fullest extent the consumers’ existing appliances. 
After careful consideration it became evident to the sub-committee that 
the direct-current pressures of 110, 220, 440 and 500 volts would best 
meet the requirements, because carcases built for these standard pressures 
could be utilised for pressures 10 per cent. above or below the suggested 
standards, without any alteration whatever in the castings or mechanical 
components, by merely altering the windings and excitation. It is to be 
hoped that now these direct-current pressures have been fixed as stan. 
dards by the committee, they will in future be universally adopted by the 
engineers advising corporations and others distributing electrical energy. 
In course of time the benefits to the electrical eae | at large, 
which will certainly follow the adoption of these standard pressures, 
must become more and more apparent. A circular was drafted embody- 
ing the suggestions of the sub-committee, and this was submitted, first, 
to the manufacturers for their consideration, and, secondly, to the 
leading consulting engineers and users of motors. The information so 
courteously placed at the disposal of the sub-committee by the con. 
sulting engineers and manufacturers was most carefully weighed and 
considered by the sub-committee, and certain definite conclusions were 
arrived at, the circular being sent, in the first instance, to the manu- 
facturers, as they were the people most directly interested. Replies were 
received from all the leading firms, who expressed themselves unani- 
mously in favour of the recommendations of the sub-committee. The 
consulting engineers similarly gave their adherence to the proposals of 
the sub-comnuiittee. 

Before coming to their final decision the sub-committee on generators, 
motors and transformers conferred with the sub-committee on electrical 
tramways, of which A. P. Trotter, Esq., is chairman, and a joint meet- 
ing took place with the result that the pressure of 500 volts, which most 
concerned the latter sub-committee, was agreed to, and in addition to the 
piessures already agreed to, 600 volts was decided upon as the standard 
pressure for electrical railways. The question of the adoption of standard 
frequencies, although of equal importance with that of standard pressures, 
was not surrounded with the same difticulties. It was, however, deemed 
advisable to fix upon the standard frequencies at the earliest possible stage 
of the work, as no progress could be made in the standardisation of prime 
movers for driving alternate-current machinery until such time as the 
frequencies had been settled upon. On this question there appeared to 
be a great preponderance in favour of frequencies of 25 and 50. The only 
point upon which any serious difference of opinion appeared to exist was 
the advisability of the adoption of a third frequency of 40 or 42, to enable 
rotary converters to be used to the fullest advantage. All the arguments 
in favour of this third frequency were fully discussed, but after carefully 
weighing the pros and cons the sub-committee decided not to recommend 
the adoption of more than two frequencies—namely, 25 and 50. The 
recommendations of the sub-committee were then submitted to the 
Electrical Plant committee, the Publication committee, the Main com- 
mittee and the Board of Trade for their approval. This having been 
obtained, it was deemed advisable, in the interest of the electrical industry 
of the country, that the findings on the questions of direct-current 
pressures and frequencies should be published at an early date, without 
waiting for the completion of the entire report to be issaed ata later 
date. The following are the resolutions on standard direct-current 
pressures and standard frequencies :— | | 

1. That the standard direct current pressures, measured at the 
consumers’ terminals, be: 110, 220, 440, 500 volts. 

2. That the standard direct- current pressures, measured at the ter- 
minals of the motors, be: For tramways 500 volts. For railways 600 volts. 

3. That 25 periods per second be the standard frequency for : 

(a) Systems involving conversion to direct current by means of rotary 
converters. (L) Large power schemes over long distances. (c) Three- 
phase railway work, where motor gearing and the inductive drop on the 
track rail have to be considered. 

4. That 50 periods per second be the standard frequency for: (ч) 
Mixed power and lighting on town supply mains. (b) Ordinary factory 
power plant. с) All medium size power plant where rotary converters 
are not employed. 


REPORT ON REFUSE DESTRUCTORS. 


At the request of the Joint Committee of the Hammersmith 
Borough Council Electricity and Lighting and Cartage Com- 
mittees, the following Report has been drawn out by Mr. H. 
Mair, the borough surveyor, and Mr. G. C. Bell, the borough 
electrical engineer :— 

Mr. Chairman and Gentlemen, —In accordance with your instructions, 
we herewith beg to report upon the question of a refuse destructor for 
the Borough of Hammersmith. It is perhaps unnecessary to explain, 
in the first instance, that the primary object of refuse destruction is the 
disposal, in a sanitary manner, and rendering innocuous, all waste 
materials collected from the private-house dustbins and trade refuse. II 
at the same time not only can this object be realised, but some useful 
product obtained by so doing, without any corresponding disadvantages 
or drawbacks, the cost can be materially reduced and the financial 
aspect-of the question becomes more favourable. It is our duty to lay 
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before you the pros and cons of this question from these points of view. 
In the first place, there is no doubt whatever that a proper system of 
refuse destruction is the most sanitary method of dealing with the house- 
bin refuse collected from large communities, as it can be dealt with close 
at hand, thus avoiding the risks and cost of transit to the dust-shoots, 
which must of necessity be some distance from the large centres of 
population. The question of cost, however, is to a very large extent 
the ruling factor, and as the available shoots near at hand are gradually 
filled up, this simple method of dealing with the matter becomes more 
and more expensive, although from a sanitary point of view it does not 
materially affect the persons whose refuse is carted away. Dust 
destructors, therefore, really affect the community at large, and if the 
cost of dealing with our refuse by means of a dust destructor is heavier 
than by sending it away, we are paying this extra money simply for a 
more ideal state of affairs. 

At the present time the disposal of refuse is receiving the very serious 
consideration of the authorities throughout the whole of the kingdom, 
and up to the present time about 160 towns in Great Britain and Ireland 
have adopted some form of destructor. A large number of these, how- 
ever а one-third), have been erected quite recently, so the actual 
cost of dealing with refuse in this manner cannot be accurately ascer- 
tained with & modern form of destructor. It must also be borne in mind 
that many of these towns have no other possible method of dealing with 
their refuse. As, however, some municipalities have been carrying out 
experiments in this direction for a number of years, it will not be difficult 
to arrive at a figure which will give the approximate costa, and be suitable 
for basing our estimates upon. The perfect dust destructor has not yet 
been designed, and should be a combination of the following points, but 
there are some very good approaches to it on the market. 

1. Perfect cremation of the refuse, so that there can be no offensive 
nuisance from partly-burned gases. 

3. Must be capable of dealing with the refuse immediately it is 
delivered, so that it is not necessary to store same, as it quickly becomes 
offensive under these conditions. 

8. No nuisance to the surrounding neighbourhood through fine dust or 
grit being distributed from the chimney stack. 

4. The furnace temperature should be so great that the residue is 
melted and forms hard clinker, which then becomes a useful by-product. 

None of these points should be sacrificed in order that the refuse should 
be used instead of coal for any useful purpose, and if these points can be 
fully met and any surplus heat used for generating steam, then this 
steam may and should be used for driving the necessary machinery 
required in the destruction of the refuse, and we believe that there 
would be very little, if any, heat available for any other useful purpose. 
It would, perhaps, be as well to examine the conditions which prevail 
at Hammersmith, and ascertain the cost of erecting and working a 
destructor, and also see if any useful purpose could be served by the 
apparatus after its true functions have been carried out. The actual 
amount of dust bin and house refuse dealt with last year was, approxi- 
mately, 38,000 tons, but as the population of the borough is continuall 
increasing, any destructor rected should be capable of dealing wi 
80,000 to 35,000 tons per annum, which, taking 300 working days in the 
year, will give an average of about 100 tons А The cost of the 
necessary dust destructor, as well as tipping floors, boilers, dust catcher, 
buildings and chimney would be about £18,000, to which must be added 
the cost of the land. The area required would be approximately 1 acre, 
as со must be made for а necessary inclined approach road, stores 
and other buildings. This may be estimated at £2,500. The London 
County Council would lend this sum, to be repaid within 50 years, on 
which we should have to pay interest at the rate of 3j per cent. per 
annum, 80 the capital charges for interest and sinking fund on the land 
would amount to £93. 10s. rer annum. The amount, £18,000, to be 
borrowed for the buildings and machinery, we may take it, would have to be 
repaid within 30 years, and interest at the rate of 34 per cent. perannum, 
so these capital charges for interest and sinking fund would amount to £915 
per annum. In provincial towns where destructors are at work it is 
found that 1s. per ton is the average cost for labour only at dust destruc- 
tors combined with electricity works, but this is increased to Is. Ad. per 
ton if the London installations are included, so we may infer that the 
cost for labour here will be at least 1s. 8d. per ton, which must be added 
to the above figures. A further amount must also be included for depre- 
ciation, which we believe will ultimately prove to be a very heavy item, 
and it is not safe to estimate this at lees than another 5 per cent. on the 
whole cost of the plant in addition to the sinking fund previously men- 
tioned, which will amount to another £900. 

When the refuse has been tipped into the destructor cell this is not 
the end, as there is a very heavy residue to be dealt with which varies 
from 25 per cent. to nearly 50 per cent. of the total quantity placed in the 
cell. This must be disposed of in some manner or other as rapidly as it 
is made, and where building operations are in active progress or a large 
number of new roads and streets are being made up in the district it 
might be disposed of, but in our case, where sand is abundant and the 
number of new roads to be made is extremely small, we believe there 
would be difficulty in disposing of, approximately, 10,000 tons of clinker 
without barging away. These items may be briefly summarised thus :— 


Cost of land, £2,500 for 50 years at 33 per cent. £93 10 . 
Buildings, £18,000 for 30 years at 34 per cent. (£€00 ' 
sinking fund, £315 interest. 915 O0 
30,000 tons of refuse at 1s. 8d. .......... — Á— " 2,500 O0 
Add 5 per cent. for depreciation ...................... 900 0 
10,000 tons of refuse at 2s. 7d. ........ VUE eT addis 1,291 0 
£5,699 10 


The cost of barging away dust at the present time is 2s. 7d. per ton, 
which, at 80,000 tons per annum, equals £8,875, showing an increase of 


£1,824 per annum, Of course, it is possible to use the hard clinker for 
manufacturing artificial stones for paving, but the plant necessary to do 
this—i.e., mills, crushers, hydraulic press, do., would cost a further £2,000 
before we could deal with this clinker satisfactorily and economically. 
Taking it for granted that we should be able to get rid of the whole 
of the clinker, the question arises as to whether any surplus steam 
which the destructor would generate could be used for any useful 
purpose. This entirely depends upon the amount of steam and the 
steadiness at which the supply can be maintained, as, of course, an 
intermittent sapply would not be of any use from a commercial point of 
view. Mr. Goodrich, in a Paper on refase destructors, recently stated 
that out of 160 towns in Great Britain and Ireland whose authorities have 
adopted dust destructors, 45 are combined with electricity works, 26 are 
combined with sewage works, whilst the remaining 89 towns use their 
destructors for destruction only, and do not attempt to make anything 
else out of same,: This question is one turning upon the calorific value 
of the refuse, and the position which Hammersmith occupies does not 
justify one in looking for a very high calorific value for the following 
reason. It is not the centre of any very large industrial activity, so that 
the amount of trade refuse is absolutely anegligeable quantity ; it is not 
the centre of a rich residential district, so that the amount of combustible 
material in the house dust bins is reduced by the residents to the lowest 
possible denomination. An examination of the refuse tipped will bear 
this out, and, in fact, we are afraid that in order to obtain a rais | 
high temperature to ensure perfect cremation of the gases it would, 

erhaps be necessary to add a little coal to the refuse to obtain this result. 

f we are fortunate enough to burn the refuse without the aid of coal, 
then the surplus heat, after driving the necessary plant for producing the 
forced draught, lighting the building, driving any artiticial stone 
machinery, &o., will be such a negligeable quantity that it is not safe to 
allow any credit for this in making out the estimates. Taking the average 
cost per ton as shown above, we arrive at a total cost of Зв. 9}d., which, 
we think, is a fair estimate, and may be taken as the average cost. The 
actual ascertained cost at Fulham is 8s. 7d. per ton, before, however, 
allowing а sufficient sum for depreciation and working a more expensive 
plant suitable for assisting the electric light works. | | 

Upon examination of the annual returns of вїх London municipal 
electric light stations, three of these having the assistanoe of destructors 
and three with coal only, the following comparison ehows the value of a 
dust destructor :— 

Capital expenditure per kilowatt of non-destructor stations ....£80 

do. do. destructor stations .. £118 

The working costs of non-destructor stations is 0:24. per unit higher 
than the destructor stations, which upon 5,774,644 units (their 
total output) represents £4,895. The extra cost cf the capital 
involved to effect that saving is apparently, at 5 рег cent.— £7,395— 
showing a net loss of £2,500 per annum as the cost of combining 
dust destructors and electric light stations. Turning again to the 
Fulham result, the resident engineer reports that the value of the fuel 
saved by using dust was £2,260 per annum, which, however, we find 
would be turned into a logs of about £200 if a proper amount were set 
aside for the depreciation of the special plant. e have arrived at the 
following conclusions :— 

1. That barging away is more economical at the present time. 

3. That the refuse has not sufficient calorific value to justify the com- 
bination of a dust destructor with the electricity works. 

8. That there is every probability that the cost of cremation of refuse 
will greatly decrease, whereas the cost of barging is more likely to 
increase. A time will come when the destructor will be necessary, and 
it would be good policy to obtain the necessary ground at once, having 
easy facilities for transport, thereby reducing the cartage. | 
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DEPRECIATION AND SINKING FUNDS IN MUNI- 
CIPAL UNDERTAKINGS.* 


BY FREDERIC WALMSLEY, F. S. A. A. 


The question of depreciation of assets, in relation to sinking funds, 
has been, for some considerable time back, exciting an increasing 
amount of discussion and interest in financial circles generally, and 
in municipal quarters in particular. Doubtless the whole question has 
been brought into greater prominence by the extraordinary growth 
of so-called municipal trading, and the consequential large increase 
in the amount of capital embarked by corporations generally in gas, 
water, electricity, tramways, markets and similar undertakings. 
The universal and continued demand for money by corporations and 
other authorities, at a time when money is scarce and consequently 
dear, has also accentuated the interest and concern of financial 
circles in the whole question, and in its treatment generally by 
corporations. Now, it is not our province to discuss the ethics, or 
propriety, or policy of municipal corporations engaging in com- 
mercial enterprises ; indeed, we may even say that it is, by common 
consent, too late in the day to do so; but, having regard to the fact 
that a debt of something over £300,000,000 sterling has been 
created by corporate bodies in this kingdom, I think, as accountants, 
we may very profitably consider the whole question from the.aspect 
of the present and future incidence of its burden on the whole 
community. 


* Paper read before the Conference of Incorporated Accountants at 


Liverpool. 
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SINKING FUND. | 

Firstly, as to a sinking fund. What does it mean, and for what 
was it introduced ? It may be defined as a reserve, or fund, created 
by corporations out of profits of undertakings, or by contribution 
from the rates, or both, for the specific purpose of redemption of 
loan or debt. The contribution is paid annually, and its amount is 
fixed or regulated by the period or term of years for which the 
money is borrowed. This term is fixed either by Parliament, where 
expenditure is authorised by an Aet, or by the Local Government 
Board, where the authority for the expenditure is conferred by 
sanction or order. The annual payment to sinking fund is also 
regulated by the rate of interest on the investment of the fund, the 
object being to fix such a sum annually as, together with the accu- 
mulations of interest, will suffice to meet the repayment of the 
loan at the end of the period. This is arrived at by a calculation 
by means of fixed interest tables, usually upon the assumption that 
the investment will return 8 per cent. . The modus operandi by 
which this is worked out, it is not necessary for me to go into. 

Sinking funds were originally introduced by Pitt, for the redemp- 
tion of the national debt, during those great and prolonged wars at 
the close of the 18th and beginning of the 19th centuries, the object 
being to relieve that period, to some extent, of repayment of a debt 
which was incurred for national security and for exceptional pur- 
poses, and the benefits of which would accrue to the future as well 
as the present. Since then the principle has been embodied by 
Parliament, the Local Government Board and other authorities 
controlling public expenditure, in all acts and powers given to local 
authorities for the spending of money on capital account, in order 
to prevent the creation of permanent debt, by providing that imme- 
diately the money is borrowed and expended, the contributions 
towards its redemption must be commenced, and thus, whilst the 
capital is rendered a non-permanent financial load upon the rate- 
payers, its repayment is thus equitably distributed between those 
. who conceive and carry out the work and the next generation, which 
enters into and enjoys their labours. 

The authorities have acted thus wisely for two reasons : Firstly, 
the uncertainty as to what future additional burdens of capital 
expenditure a given cominunity may have to incur. Secondly, the 
uncertainty as to the rateable value and prosperity of that com- 
munity in the future, and its continued ability to bear its burdens. 

In this connection, it is interesting to consider the enormous 
growth of capital expenditure, and to look back for the last 30 years 
over a period of municipal activity and enterprise without a parallel 
in our history. For this purpose I have extracted figures from the 
best sources available, showing the progress under the three heads 
of Population, Rateable Value and Municipal Debt. 


Statement showing the Growth of Local Government Expenditure 
in England and Wales during the last 30 Years. 


1872. | 1882. 1901. 
Population .... |. 28,000,000] 26,055,900 29,002,525| ^ 32,617,001 
Rateable value.. |£107,398,242 |£189,686,807 |£165,896,383 |£186,563,738 
Loans outst'ding 69, 461,087 144,885,288| 207,524,093 293,864,224 
Debt per head of 


population. £8 0 4 £510 8 | £7 3 1 £9 0 8 
Debt per £ of . 
rateable value. 012 7 0 19 4 16 7! 113 6 
Rateable value. 4 18 4 5 72: 5 7 6 5 14 5 


If this is the growth during the last 80 years, what is to be the 
position in the future, with a continuation of this ratio of increase ! 
And are we quite sure that the country and its people will be able 
comfortably to bear burdens such as this generation is building up 
for them? We must remember that the security and credit of local 
government is based chiefly on rateable value, and, no doubt, to 
some extent also, it is influenced by the wisdom and prudence of 
the corporate bodies who are responsible for the administration. 
With regard to the first factor, it is plainly indicated in the figures 
I have submitted to you that the debt is fast, too fast, outrunning 
the rateable value, and is there not & fear that, consequently, 
municipal security is to some extent being shaken? Doubtless it 
will be said that if the debt grows, the assets (valuable assets, it 
may be) grow also ; that to some extent modifies the situation, but, 
in my N the spending of the nation, imperially and locally, 
i ually becoming a serious menace to our national financial 
stability, and calls for the urgent attention, not only of all those 
concerned in municipal life and work, but of every citizen of the 
empire. The other factor affecting credit is the prudence of every- 
day corporate administration—that just, efficient and equitable 
control which demands the fair distribution of the financial burden 
between the present and the future. The Irishman who said, 
„What care I for posterity ; it never did anything for me,” is, after 
all, a type of some who argue, Never pay to-day what you can put 
off till to-morrow, next year or the next generation." But what of 
the ability of the next generation to bear the burdens that are being 
laid up? Is there any certainty that rateable value will continue to 


increase in the same ratio as hitherto? None. On the contrary, 
there are places in our own country where, from decay of local 
industry and other causes, affairs have either become stationary or 
begun to decline. 

Under these circumstances of doubt as to the future, justice and 
prudence alike dictate a policy of decision (1) that no permanent 
debt shall be possible in respect of any assets now created and (2) 
that as a principle all capital shall be repaid by sinking fund, con. 
currently with the creation of ample reserve for replacement of 
worn out or obsolete assets of the undertaking, so that, in other 
words, there shall be no re-borrowing or permanent continuation of 
capital debt in respect of an old undertaking. Reading the report 
of the proceedings at the recent joint Select Parliamentary Com- 
mittee on Municipal Trading, it is evident that there was in their 
minds some concern and doubt as to the adequacy of depreciation 
reserves, and we find them embodying this view in their recom- 
mendation of regulations for future audit of corporation accounts. 
In setting forth the various matters upon which the auditors are to 
satisfy themselves, and to certify, we have the following in clause 18: 
* Auditors should be required to express an opinion upon the 
necessity of reserve funds, of amounts set aside to meet depreciation 
and obsolescence of plant in addition to the statutory sinking funds, 
and of the adequacy of such amounts." 

It may be urged that such a system would place too heavy а 
burden on the present-day ratepayers, and I quite agree that there 
is something in this; but I believe that this should be met by a 
revision of the general conditions and terms under which the sink- 
ing fund periods are settled by the Local Government Board. At 
present they seem to be fixed without, in many cases, due regard to 
the life of the undertaking, and frequently without regard to the 
usefulness or liability to obsolescence of the institution affected. 
Therefore, I would urge that, as a general rule, renewals and depre- 
ciation being provided for out of revenue, longer periods for the 
repayment of capital should be allowed. That the present system 
of regulating sinking funds is inequitable, unjust and inconsistent 
must be the opinion of all conversant with municipal affairs, and 
not only have frequent representations been inade to the authorities 
on the subject, but it is a constant bone of contention “ in appli- 
cations to Parliament or on Local Government inquiries. 

Take, for instance, waterworks and water supply undertakings, 
which frequently involve the acquisition of large areas of land, 
which must, in most cases, increase in value. Or, take again. 
public parks and public improvements, including street widenings 
in cities and towns. "The probability of increase in value is even 
greater in these cases than in waterworks, and yet it is impossible 
for such works to get a longer sinking fund period than 50 or, at 
the most, 60 years. But as these institutions are clearly for the 
benefit of the community for all time, with no risk of obsolescence, 
with practically no wear and tear, the maximum period in all such 
cases should materially increased. A case in which I was 
recently concerned vividly demonstrates the present system (or 
want of it) which is practised by the Local Government Board. Ап 
omnibus application for borrowing powers included the rebuilding of 
bridges and the re-formation or re-paving of some main roads in a 
large town, which were, therefore, subject to heavy traffic. Only 30 
years was granted for such permanent structures as bridges, and 23 
years for the roads. 


DEPRECIATION, 


Coming, secondly, to the question of depreciation in its relation to 
sinking funds, let us first inquire into the real definition of the 
term, and what its object is. Depreciation is a provision, or reserve, 
created out ofor charged against revenue, for the purpose of reinstate- 
ment or entire renewal of assets when the occasion arrives, the 
object being that the accumulation of depreciation, as a fund, shall 
be sufficient in the future to replace the worn-out assets without 
recourse to re-borrowing. It will, therefore, be observed how neces- 
sary it is to fix the annual percentage or contribution at such a 
figure as will, beyond all doubt, cover the life or duration of useful 
service of the asset in question. 

In dealing with the question of depreciation, we are led to the 
much-vexed question, which has been freely discussed of late—viz., 
to what extent, if any, does sinking fund provide depreciation. I 
should like at this point to take the opportunity of acknowledging 
the able evidence given by the president of our society—Mr. Wilson 
—before the Joint Select Committee on Municipal Trading. It may 
appear that I differ from him on this question, and I do to this 
extent, that whereas he expressed the opinion before the committee 
that the sinking funds put upon all municipalities by Parliament 
operated sufficiently well to render the question of depreciation 4 
secondary matter, [, on the other hand, advocate that the sinking 
funds should be put upon & sounder basis, and the subject of depre- 
ciation dealt with separately. In my judgment, the two are in 
origin, principle and object absolutely separate and distinct. The 
sinking fund, as already defined, is a contribution towards and in 
repayment of capital borrowed, whilst depreciation is a fund for the 
preservation and restoration of assets во as to prevent the raising of 
further capital for the maintenance and continuance of the status quo. 
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If these definitions are correct, as I believe most strongly, we shall 
see the importance of keeping the two things separate in the accounts 
and balance-sheets of corporations. All capital expenditure should 
be charged to capital, so long as it is for extension purposes; and 
so long as it is, beyond all doubt, in its nature adding to the power 
of production or of service it is capital, and must be so charged. If 
it is expenditure in substitution or renewal or repair it must go 
against revenue. Whether sinking fund should be assisted by 
payment out of depreciation fund, as some urge, is another question, 
which I will return to later; but even if such a course were taken, 
the two accounts—sinking fund and depreciation—should be kept 
separate and distinct, so that at any time hereafter the position of 
the total capital expenditure and the total depreciation fund shall be 
clearly shown. I think this condition is of growing importance to 
corporation finance, because no factor is so essential to the credit of 
a corporation as the soundness of its financial position, and this can 
aay be attained and maintained by such a treatment as 1 have indi- 
cated, showing the cost, history and present valuation in the books 
of every asset. 

Having dealt with the definition and treatment of depreciation in 
the books, we now come to the amount of depreciation to be charged. 
This will be a fixed annual charge or percentage, and should pre- 
ferably be based on the original cost, or total accumulated cost as 
shown by the capital account of the asset, so that the annual burden 
will be continued until the asset value is entirely recouped. Thus 
the annual charge will be based on the actual estimated life of the 
asset, and should be well over the estimate, for safety. In fixing 
this rate of depreciation, the nature of the asset should be taken into 
account, and the division of the corporation assets into three classes 
or grades will perhaps facilitate a more just and sound treatment. 


CLASSIFICATION OF CORPORATION ASSETS FOR DEPRECIATION 
PURPOSES. 


Class 1.—Non-profit undertakings, such as streets, roads, parks, &c. 

Class 2.— Trading and other undertakings, of long or permanent 
duration, such as waterworks, docks, cemeteries, sewage-works, &c. 

Class 3.— Trading undertakings of less permanency and certainty 
and with assets of a greater wasting nature, such as markets, gas, 
electric lighting, tramways, &c. 

Dealing with Class 1.— These being maintained out of revenue, 
and being institutions of a permanent character, free from all risk of 
obsolescence, the rate of depreciation, if any, need only be trifling. 

Class 2.—Trading concerns of this description which, in their 
administration and scheme of charges to consumers, admit of profit 
making, should be subject to more liberal depreciation. 

Class 3.— Being wholly trading concerns, and usually making 
large profits, in most cases for relief of rates, and being industries 
subject to more rapid depreciation from a variety of causes, such as 
the march of invention and discovery, these should be considered as 
of a much less permanent character, and in all cases liberal deprecia- 
tion should be provided. "There ought to be no difficulty in these 
cases, for the corporation committees of manageinent of trading 
concerns, under class 8, enjoying a monopoly of supply of its pro- 
duct, can, and should, levy such charges for gas, есше апа 
tramways as will admit of the niost liberal depreciation. | 

So far as I can learn, I fear that, generally, the depreciation of 
trading undertakings is not at present adequate, and therefore not 
in the best interests nor for the permanent credit of municipal 
administration. This conclusion is borne out by some figures, 
quoted 1n a recent able Paper by Prof. Turner, of Glasgow Univer- 
sity, read at the British Association Meeting at Southport—figures 
taken from Sir William Fowler's report submitted to Parliament 
last December—from which it appears that, out ofa total expenditure 
of £9,443,741 on tramway undertakings in England and Wales up 
to 1902, the average annual depreciation fund was £50,307, or only 
slightly over per cent. Taking the whole of the municipal under- 
takings together, the depreciation fund is even much less, for I find 
it quoted, in a valuable contribution on this subject by Councillor 
Alex. Murray, of Glasgow (whom we had the pleasure of having 
with us at our last autumnal conference), that it appears, from a 
return obtained in 1899, the average annual contribution to repairs 
or depreciation funds, in respect of the debts on productive under- 
takings in England, over an average of five years, only amounted 
to 45th of 1 per cent. per annum. I am informed that in America 
there are numbers of tramway undertakings which find it absolutely 
impossible to make n profit, in consequence of the large heaping-up of 
capital, owing to obsolesence and the rapid march of improvement, 
so that it is imperative, if such undertakings are to succeed, that a 
full and ample renewal and depreciation fund should be built up to 
provide against the necessity for further capital requirements. 

Coming, now, to the last, and probably the most controversial 
question, which I lightly touched on earlier—viz.; should sinking 
fund be paid out of depreciation? I believe not, for they involve 
two separate and distinct principles, and there should be no con- 
fusion of the two, either in administration or in book-keeping. I 
am clearly of opinion that sinking fund should be separately treated 
and separately charged, as previously indicated; but, no doubt, it 
will be urged that, with the scheme of depreciation in addition, a 


double burden will fall on the present generation in the case of some 
undertakings, as compared with the system now in force in most 
corporations. That there will be an additional burden in some 
cases there is no doubt, but is it more than the present generation 
ought to bear? Let us take our minds back to the circumstances 
associated with the original undertakings, which, doubtless, brought 
the necessity for borrowing powers into existence. "These would, 
probably, be works such as sewerage, parks, waterworks, roadways, 
&c., which were in existence before the days of electrical develop- 
ments, tramways or even gas works. In all these cases but little 
provision for depreciation will be required, not by reason of any 
different method of treatment, but because the assets in question do 
not depreciate, and are not liable to obsolescence or supersession. 
In fact, at the termination of the period of repayment, the under- 
takings will become the property of the local authority, free from 
debt, and, as in the case of parks and waterworks, possibly with 
an increment of value. | 

This, I believe, was originally the ideal and the intention in all 
undertakings, and why should it not apply to those of later days? 
As an evidence of this view of the matter I would point out that in 
some of the tramway acts and other municipal powers of a more 
recent dute clauses have been inserted providing for a depreciation 
fund, and the report of the Select Committee on Local Loans 
Repayment, to my mind, indicates, or, at least, favours this conten- 
tion. If I am right in this, then it must inevitably follow that 
where the works are of a wasting character, hazardous in their 
nature and liable to more or less rapid depreciation, care must be 
taken to build up a depreciation reserve out of the earnings of the 
undertaking, to obviate the necessity of re-borrowing. Opponents 
of this view argue that there should be a continuity of re-borrowing, 
to provide for the periodical replacement of worn-out plant. Under 
these circumstances there must of necessity be perpetual debt, 
more or less, in connection with the undertakings. This, I con- 
tend, is contrary in letter and spirit, to the intention of Parliament, 
is financially unsound and unjust to those who come after us. 

[ am addressing gentlemen some of whom have had con- 
siderable experience in corporation accounting as professional 
auditors and accountants, and we have also a considerable number 
of members who, as borough aceountants and treasurers, are closely 
identified with the municipalities, and in whose hands lies, to a great 
extent, the destiny of corporation finance with all its far-reaching 
consequences to the community. In the last 10 years a large 
increase has been noticeable in local rates generally, which, in many 
cases, have risen to 8s., 9s. and occasionally even 10s. in the £. 
Again, the new Education Act has added considerably to the burden 
of local and imperial taxation, and additional sewage and sanitary 
works and other reqwirements will in the near future materially 
increase the deinanda upon the ratepayers. With these growing 
charges, and with the certainty that the ever-increasing needs of 
the public and the civic problems that will inevitably hereafter have 
to be solved will continue to be a serious addition to ratepaying 
responsibilities, are we quite sure that the prospective burden, as 
here indicated, is one that will be comfortably borne in the future ? 
I think it is very doubtful, and it is for these reasons that I urge 
that the present generation, who have incurred £800,000,000 of local 
debt, should feel their responsibility more, and not only bear a fair 
share of its repayment upon the lines which I have advocated, but 
should resolutely make up their minds to exercise greater control 
in the future over capital expenditure generally. | 


WHAT IS THE SOLUTION ? 


Then, gentlemen, what is the solution of the present diverg»nce 
of practice? It is obvious, at the outset, that uniformity of treat- 
ment of both sinking fund and depreciation, in all corporations 
and local authorities alike, should be the basis of reform of pro- 
cedure. The enormous growth of investment in corporation funds 
demands, in justice to the investor, that the funds of these great 
concerns, 80 closely identified with the comfort and life of the 40 
millions of subjects in the British Isles, should be administered on 
the soundest lines, commercially and financially. If this uniformity 
is a step in the right direction, how is it to be brought about, and 
what are the means to the end ? 

You will remember that the Joint Committee on Municipal 
Trading recommended that the Local Government Department 
should invite our own Society, the Institute of Chartered 
Accountants, and the Institute of Municipal Treasurers and 
Accountants in England and Wales, and the Society of Accountants 
in Edinburgh and the Scottish Institute Branch of our Society in 
Glasgow to confer and report as to whether it would be possible to 
prescribe & standard form of keeping aecounts for all municipal or 
other local authorities, having regard to the varying conditions 
existing in different districts. I ain of opinion that a further invita: 
tion should be addressed .to these bodies, requesting them to 
examine into the whole question of the treatment of sinking ‘funds 
and capital repayments, and also to investigate the nature of the 
various assets, and settle the rates of depreciation to be uniformly 
reserved by all corporations and local authorities.in respect of the 
various assets. I have made no reference to the Irish bodies of 
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accountants, not because I wish to exclude them, but simply on 
account of the fact that the recent enquiry did not extend to Ireland. 
From a professional point of view, if the matter is to be satisfactoril 
settled, Ireland should be consulted as well as England and Scotlan 

Having thus settled a universal practice, it would then be beyond 
the power of cheese-paring councillors on the one hand or 
extravagant councillors on the other to do either injustice to 
present or future ratepayers, and another advantage would accrue, 
in my opinion, in the creation of added market value and credit to 
corporation investments by the common knowledge that all the assets 
everywhere were under the same sound system of writing down on 
terms settled by experts and decreed by law. This could be further 
secured by an obligation on the auditors to report to the Local 
Government Board annually that the statutory sinking funds and 
depreciation regulations had been duly complied with. 


RECAPITULATION. 


. To recapitulate, 1ny suggestions are :— 

1. Depreciation should be charged in all undertakings liable to 
waste, obsolescence or supersession on terms quite sufficient to 
recoup or renew the assets when required, without recourse at any 
time to re-borrowing, repairs being charged direct to revenue yeor 
by year, so as to maintain the assets in efficient condition. 

2. Longer periods should be allowed for the repayment of loans, 
especially in undertakings of a permanent character, where there is 
no risk of obsolescence. 

8. Sinking fund should be charged separately without regard to 
depreciation. 

4. Allthese matters should be settled by conference, as previously 
explained, so as to establish a uniform treatment of depreciation 
and sinking fund in the accounts of all corporations. 

As many of you know, I have long taken a deep interest in corpo- 
ration finance and its many problems, and consequently l have 
appreciated to the full this opportunity of laying before you my 
views on this important question. I am aware that I may find 
myself in conflict with some of those present at this conference, but 
as I have endeavoured to deal with the problem on the broad lines 
of justice and prudence, and, as I believe, in the direction of sound 
finance and just administration, which, after all, are the best guaran- 
tees of public confidence in public affairs, I court your frankest 
criticism. It is a question that appeals, perhaps, more to the 
municipal branch of our profession than to the one in which most 
of us live and move and have our being.” But as an interchange 
of views upon а matter of such universal interest is calculated to 
bring both branches into closer union in work and in sympathy, if 
my somewhat scattered treatment of the subject has tended to 
create a livelier interest on the part of the society in inunicipal 
accountancy, then I am amply compensated. 


CORRESPONDENCE. 


E) 


THE INVENTION OF * DYNAMO.” 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : It has been suggested to me that I should write some- 
thing to throw light on the cireumstances under which Dr. 
Wilde brought his astounding action for libel against me, and 
so avail myself of an opportunity of clearing up some points 
which, owing to the form of the defence, could not come out 
in the trial. The charges made in the statement of claim may 
be briefly summarised as two :— 


1. That it is a libel on Dr. Wilde to use the term “ dynamo-electric 
machine” or “ dynamo ” for any machine of earlier date than that of 
Dr. Wilde's machines of 1868-1865, or to any later machine, unless con- 
structed upon some “ principle" alleged to have been discovered by him, 
and which when stripped of pedantic terms appears, see paragraph 6 of 
statement of claim (in The Electrician, Vol. L., p. 869) to mean the 
method of ‘‘ the separately-excited dynamo.” This principle Dr. Wilde 
claims as his, and denounces my having attributed it to Faraday. 

2. The second point is: That he (Dr. Wilde) had made an agreement 
with me which bound me to describe his machines in some particular 
way, which he sets forth, and in which I was to declare that this 
name" (of dynamo-electric machine) “ was first given to the machine 
invented by Wilde"; or, again, that this term having been originated in 
1867, “its first application was to the machine invented by Dr. Henry 
Wilde, F.R.S., 1863-1865.” The statement of claim besought the Court to 
compel me to make these assertions, and to restrain me from making any 
mention of the plaintiff and his inventions, in my book on '' Dynamo- 
electric Machinery," or in any new edition thereof, “ ог otherwise than 
in accordance with the said agreed proof or agreement." | 


I may very briefly deal with the first point. The term 
“dynamo-electric machine“ appears to have had two imde- 
pendent origins—one in Germany, one in England. From 
information which has become available during th progress 


of this case, it is now clear that Dr. Werner Siemens and his 
brother, Sir William Siemens, were using the term in 1866.7, 
in private correspondence between themselves, to denote a 
self-erciting machine, such as Werner Siemens described before 
the Berlin Academy on January 17, 1867. On that occasion 
he publicly described his machine as a“ dynamoelektrische 
machine“ (see Werner von Siemens, Technische Werke,” II., 
p. 476; or Sifzb. Berl. Akad, November 18, 1880, 
p. 949), though the name does not appear in tho Paper as 
printed (Sil:ber. Berl. Akad., January 17, 1867, p. 55). 
Siemens continued to use the same name, publicly, as other 
published documents of 1867 show, to denote a self-exciting 
machine as distinguished from the older machines, whether 
separately-excited or with stecl magnets, which older types of 
machines he regarded as merely magneto-electric machines. 
The English origin of the term was later. It occurs in an 
obscure Paper by Charles Brooke, entitled ** Remarks on the 
Nature of Electric Energy, and on the Means by which it is 
Transmitted,” in the Proceedings of the Royal Society of 
March 21, 1867, Vol. XV., p. 409. On this page Brooke not 
only gives his definition of this term but discusses the principle 
upon which it is etymologically formed. The passage is 
instructive :— 

The writer has elsewhere applied (** Elements of Natural Philosophy," 
p. 550, note) à definite and intelligible meaning to the construction of 
those compound terms which must be constantly employed in relation to 
the conversions of energy. This may be accomplished by taking the first 
section of the term to mean the acting cause, the second the resulting 
effect; thus a dynamo.electric machine will be one in which dynamic 
energy is employed to produce an electric current; and an electro- 
dynamic engine, one in which a current is employed to evolve dynamic 
energy. 

According to this the first definition of the term dynanw- 
electric machine on its first appearance in the English language, 
the term would include «ll machines in which mechanical move- 
ment is used to generate a current. It therefore includes not 
only all machines now called by that name, including all the 
primitive magneto-electric machines from the days of Faraday 
downwards, but also all influence machines, and even all 
frictional machines. It is in this wider sense, but with the 
exclusion by common consent of all the electrostatic class, that 
the term has been used by Hopkinson, Hawkins and other 
writers. I so used it in my Cantor lectures of 1883; and 
for the past 20 years, though I have tried several varying 
phraseologies for its definition, I have so used the term. It is 
a generic term, and does not connote any man's special 
form. All English authorities, so far as I am aware, may 
be ranged under one or other of two groups—those who 
use the term generically, as defined by Brooke, and those who 
use the term in the narrow sense to mean self-exciting machines 
only, as defined by Siemens. What Dr. Wilde has in effect 
sought by this action is to deter all writers by fear of pains 
and penalties from using the word in ei/her of these senses, 
and to force them to use it only in a new and totally unheard- 
of sense to mean only those machines which embody or depend 
upon some principle supposed to have been discovered by him, 
and embodied in his machines. The most strange thing about 
the whole business is that throughout the patent specifica- 
tions which he took out, and the Papers he read to scientific 
societies, Dr. Wilde never called his machine a dynamo at all, 
but described it variously as a “ magneto-electrie machine“ 
(Specification 3,006 of 1863, Specification 2,762 of 1865, and 
Electrwal Review, November 22, 1884, p. 422), or “ electro- 
magnetic machine,” or as a “generator of dynamic electricity,” 
an *electro-generating machine,” or “electro-magnetic induc- 
tion machine " (Specification 5,677 of 1832). Yet, when in 
my * Life of Faraday," p. 259, I call it Wilde's **new magneto- 
electric machine," this is declared by Dr. Wilde to be a false 
and malicious libel, meaning thereby “that the plaintiff was 
not, but some other person was, the inventor of the Dynamo- 
electric Machine ”! 

As to the allegation that I had entered into some agreement 
or contract to insert into my new edition the statement that 
“this name was first given to the machine invented by Wilde,” 
the facts are briefly these:— Dr. Wilde, for whom, as my senior 
by some quarter of a century and a pioneer in the commercial 
applications of the dynamo, I had always entertained a great 
respect, had several times complained personally to me, on 
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casual meetings, that I had not done justice to his inventions. 
I had assured him that I had not the least intention to do him 
an injustice, and that whenever I should be preparing a new 
edition I would look into the matter. Accordingly, of my own 
motion, on April 12, 1902, when the first galley-slips 
came in, I sent him, as an act of courtesy, a piece of the 
roofs, that he might see for himself whether I had succeeded 
in my effort. His reply was a solicitor’s letter threatening 
proceedings! To cut short any account of the correspond- 
ence and the interview which followed, let me say that I 
succeeded, after much difficulty, in getting him himself to 
prepare me a version, which his solicitors sent me on 
June 16, 1902, as a type-written document. Looking 
through this, I saw it contained references to Brooke 
and other authorities, and as I had then no reason to 
question the accuracy of the statements, I accepted them in 
bona fide, as statements given by one scientific man to another, 
and I gummed one copy into my galley-slips to go back to 
the printers. Before sending off these slips it occurred to me 
to go to the library of the Royal Society to verify the 
references. To my utter amazement I discovered that the 
originals did not bear out the statements furnished to me. 
I found that the first machine to which the name dynamo- 
electric machine was applied by Brooke was no! the machine 
of Dr. Wilde. On the contrary, the first machine to which 
Brooke applied the name was the influence machine of Holtz ; 
and, further, so far from applying that name to Wilde's 
machine, ho cited Wilde's machine along with that of Ladd 
and two others not as dynamo-electric machines, but as 
“cognate (sic) machines," differing from the dynamo electric 
machine of Holtz in that, in these other four, “there is an 
intervening conversion of dynamic into magnetic energy." 
I was therefore in the position of having accepted, as truo, state- 
ments which on enquiry proved to be false. I am certain 
that Dr. Wilde believed them to be true: any other supposition 
would be inconsistent with Dr. Wilde's whole conception of 
his claim to be the inventor of the dynamo. On my pointing 
out to Dr. Wilde that the passages which he had thus 
furnished to me were untenable, he himself sent me, on 
July 12, 1902, some new versions. Yet in this libel suit his 
lawyers have sct up this old discarded version, admitted, even 
by Dr. Wilde, to be untenable ; and his counsel have argued 
(unsuccessfully) that though there was no consideration alleged, 
there existed a contract under which I was compelled to insert 
these inaccurate and misleading statements. Need I say more. 
No self-respecting man could have consented to insert in his 
book, as though they were true, statements which he had 
found to be false, even though furnished to him by a respected 
and aged inventor who supposed them to be true. I preferred 
the worry and the waste of time and money iuseparable from 
a Chancery suit, knowing full well that, even when I should 
have succeeded in my defence from this monstrous attack, the 
Inglish law could award me no damages to compensate me 
for the inevitable loss. My heartiest recognition is due to my 
counsel, Mr. Buckmaster, K.C., and Mr. Gray, for the admirable 
way in which they have conducted my defence.—Yours, &c., 


London, Oct. 27. SILVANUS P. THOMPSON. 


COMPENSATED AND COMPOUNDED ALTERNATORS, 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: I wish to reply to the criticisms of Mr. Meyer on the 

subject of commutated alternating-current machinery (see 
pp. 803 and 1,038 of The Electrician of September 4th and 
October 16th). My interference is quite justified, since, as 
impartial readers of The Electrictun certainly recollect, I have 
never ceased to claim complete priority of invention of the 
commutated machinery under discussion. 
Mr. Meyer is mistaken in comparing the compensated motor 
to an ordinary iuduction motor. On the contrary, the com- 
pensated motor should be compared to the synchronous motor, 
over which it has the following advantages :— 

l. Unity power-factor obtained automatically at all loads. 

2. The rotor may be made much lighter (less copper and 
iron) in the compensated motor, and this without risk of its 
vetting out of step under serious overloads. 

3. The compensated motor is not subject to hunting. 


Synchronous motors are often used at present in large sizes. 
The compensated motor will, in consequence of these advantages, 
be substituted for the synchronous motor in all installations. 

Mr. Meyer questions the advisability of building commutated 
alternuting-current generators with a large number of poles, 
and I am quite of his opinion, believing that this typo of 
generator is suited only to the construction of high-speed 
machines with few poles. I know that my compounded com- 
mutator type of high-speed alternator is a cheaper machine 
than the present type of machines with separate exciters. In 
fact, with my type of alternator the commutator and con- 
nections of the exciter are simply transferred to the rotor 
of the alternator, where they take the place of the collector 
rings. 

The advantages of compounded alternators (economic con- 
struction and automatic regulation of voltage) are to-day 
universally recognised. No other type of compounded alter- 
nator or automatic voltage regulator can give as close and 
reliable a voltage regulation as my compounded commutator 
type of alternator, especially as in my machines the stator 
reaction is annihilated in magnitude, in direction and in form. 
The voltage regulation is, thercfore, instantaneous, and is 
obtained for each phase separately, thereby compensating for 
all dissymmetric loads on the circuit of any power factor what- 
soever. The copper on the rotor of my machines docs not 
sensibly exceed in weight the copper on the stator, which 
condition corresponds to the best possible economy. 

The commutated alternating-current machinery forming the 
subject-matter of my patents is not intended to bring about 
a revolution in electrical construction, as may be inferred from 
the large publicity given to the subject by others, but I am 
convinced that my machines are superior to the present typo 
of high-speed alternating. current generators.— Yours, &c., 


Paris, Oct. 22. M. LATOUR. 

N.B.—Mr. Meyer should know that the compensated motor 
under discussion, with or without short-circuited rotor windings, 
corresponds in fact to the Wilson motor (see British patent 
18,525 of 1888) when operated at approximately synchronous 
speed, as is necessary to satisfy the conditions of commutation. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: To conclude from my side the present discussion on 
the question of compensated and compounded generators, and 
in answer to the letters of Messrs. Heyland and Fynn in your 
issue of October 23rd, kindly publish the following remarks :— 

With regard to Mr. Heyland’s letter, I was fully aware at 
the time of writing my notes on the compensation and com- 
pounding of alternating-current generators, that such machines 
are being built, and that some have even been tested, but what 
I contest is the claim of commercial superiority or even 
equality with the standard revolving field type of modern 
design, special cases excepted. If my suppositions are falla- 
cious, it is for Mr. Heyland to prove this. However, it would 
seem that this would be difficult—at least, if tho rest of my 
suppositions is only nearly as correct as that referring to the 
comparative first cost of the two types of machines. 

With regard to Mr. Fynn's remarks: I can assure him that 
the compounding arrangement referred to in my article is 
radically different from that mentioned by him. The use of a 
relay which, by means of magnetic clutches, acts mechanically 
on the rheostat of the exciter ficld, is indeed an old scheme ; 
its drawback isthe considerable time lag and its consequences. 

Referring again to the new B.T.-H device, I give below some 
additional information, which I trust will be sufficient to 
convince Mr. Fynn of the novelty of the scheme. 

A constant resistance is put into the field circuit of the 
exciter, so that the voltage of the latter is reduced to about 
40 per cent. of its normal value. In parallel with this resis- 
tunce is a circuit containing a contact device which short. 
circuits and open-circuits the exciter resistance in rapid 
succession, thereby changing the exciting current to a more or 
less pulsating current. The frequency of the make and break 
of this eircuit is controlled by the voltage and tlie current of 
the generator, and varies from about 1 to 20 per second. The 
smallest drop in the voltage will cause the rheostat to be short- 
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circuited for a longer period, thus raising at once the voltage 
of the exciter and the main generator, Tho rapidity of action 
and reaction is such as to keep the voltage practically constant 
for all such changes in load, power-factor and speed of the 


in as are experienced in modern plant. 


urther details arid test results I must defer for the present. 


H. S. MEYER. 


— Yours, &c., 
Rugby, Oct. 26. 
THE QUESTION OF THE HOUR. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Ása firm believer in Free Trade— where we can get it— 
I should like to ask why it is that so many followers of Cobden 
give all the eredit for our material progress to the comparative 
absence of import duties on our part, without so much as a 


glance at other contributory causes. Surely they lay them- 
selves open to effective rejoinder and do their cause harm. 
After all, to the statement that our prosperity is due to “ Free 
Trade" it is a good reply that we should have done better 
with modified Protection, since both statements are mere 
matters of opinion. | 
, In your last issue * H. C. D." cites submarine cable enterprise 
as an instructive instance ** among our innumerable industries 
which have attained world wide pre-eminence under Free 
Trade." It can, however, hardly be contradicted that, after 
British scientific discovery and our large foreign trade, the 
main factor (there are very many others) which made our 
wide-spread cable communication possible was the existence 
all over the world of British stepping.stones in the shape of 
ports under our control. Let me mention the landing places on 
the eastward route:—Gibraltar, Malta, Egypt, Aden, Bonitas. 
Madras, Penang, Singapore (omitting Java), Australia and 
New Zealand. So that we are able to lay cables—none of 
which exceed 2,150 miles in length—to the Antipodes without 
touching at more than one foreign spot, and even that may be 
considered neutral. Contrast this with the position of, say, 
France. When she wanted a national line to Madagascar it 
was seriously proposed to lay a continuous cable from her 
possessions in West Africa round the Cape and up to her great 
Island Colony—a distance of about 4,500, miles. But perhaps 
the genius of our forefathers for annexing strategic points 
was clue to Free Trade ! mE 

Another reason why cable enterprise is perhaps the very 
worst illustration that could have been chosen for the purpose 
of the present controversy is that no country can impose 
duties on conductors lying at the bottom of the high seas, 
while so anxious were our Colonies and foreign countries to 
secure cable communication that they did not even levy duties 
on the shore ends within the 3 mile limit! If it had been 
possible for them to put a 25 per cent. duty on cables as on 
machinery, would our position have been what it is? Cable 
enterprise is, no doubt, a unique instance of what our export 
trade, with all our other advantages, might be if we had real 
Free Trade—i.e., if our Colonies and foreign nations did not 
impose duties against our products; but it should be con- 
trasted, not compared, with the manufacture of machinery 
under present conditions for home use and export. Forty years 
ago capital for the cable network could not have been raised 
abroad, now our trade rivals both can and do lay long cables, 
thanks to their accumulated capital largely due to profit on 
i os to our free market. 

otwithstanding the denial by Mr. Sayers of any parallelism 

between commerce and war, ought we not, as Free Traders, to 
fight with tariffs for as near an approach to foreign free trade 
as we can now get, just as General Grant said he would have 
peace if he had to fight for it. Suppose, as an illustration, 
both we and the United States agreed to put only 10 per cent. 
on machinery, would trade not be more free, especially for us, 
than with the United States imposing 20 per cent. and we 
nothing? Recognising that your columns are not a proper 
place for a general discussion on the subject of the hour, I 
have compressed the argument as much as possible. By the 
way, I hope to goodness no fiscal Oliver Twist will ask for all 
the connecting links.—Yours, &c., l G. R. N. 

London, Oct. 24. 


INSULATING PAPER. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: With reference to your note on Insulating Paper in 
The Electrician, October £3rd, p. 31, in which you refer to the 
large amount of Manila paper which comes from the United 
States nowadays, you touch on a subject which ought to be 
a real grievance to our English paper makers, but which, how- 
ever, only serves to furnish another instance of the apathy of 
the British manufacturer in face of empena from abroad. 
From the point of view of the cable maker (who is the chief 
user of Manila paper for insulating purposes) such a state of 
things is also to be deplored, inasmuch as, in my experience of 
insulating paper, extending over seven or eight years, very 
little of the alleged Manila paper from the land of wooden 
nutmegs has any appreciable proportion of Manila fibre in it. 
The greater part of the many dozens of samples I have analysed 
I have found to be as full of wood as the nutmegs. Straw is 
also very largely used by our cousins across the pond, and I 
have found some of the alleged Manila papers to consist of it 
solely. 

I suppose it is hardly necessary to point out the utter 
unsuitability of such “Manila” paper for cable or other 
insulating work, viewed either from a chemical or an electrical 
standpoint, or that the strength and appearance of a үт 
before impregnation or drying form no criterion of its beha- 
viour or efficiency when doing its insulating duty under the 
pressure of volts and the disturbing scurry and surging of 
capacity currents, hysteresis watts and things. The strength, 
so much admired, diminishes very appreciably when heated 
during drying or imprcgnation. Residual chemicals (which 
are practically inevitable in papers of the wood or straw class, 
owing to the drastic chemical treatment necessary in their 
preparation) retained by the fibres lay waiting to become the 
sport of leakage current or to quarrel with the insulating com- 
pound, and so on. To the cable works’ chemist such papers 
are, or should be, taboo. This granted, what becomes of all 
the “American Manila" paper? Surely it is not sent here 
for “dumping " purposes only. Perhaps we should not press 
the question. 

Тат bound to admit, however, that, backward as English paper 
manufacturers are in providing a decent pure Manila paper, 
they can make it uniformly and of good quality when they 
have been educated to the requirements and precautions to be 
observed in the manufacture. But as my firm, Messrs. W. Т. 
Glover & Co., know well, it is by no means easy to get the 
average paper maker to depart from the methods of his fore- 
fathers, nor is it cheap to acquire and maintain a satisfactory 
standard of purity and excellence. But it can be done, and if 
engineers would insist on having their “ Manila” papers free 
from wood pulps of any kind or from fibres of the straw and 
esparto class, it would not only tend to greater efficiency and 
durability, but would “Support home industries” into the 
bargain.— Vours, &e. C. BEAVER, 

Manchester, Oct. 28. | 
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LEGAL INTELLIGENCE. 


— apre cnet 


Wilde v. Thompson. 

This was an appeal from a judgment by Mr. Justice Buckley in the 
Chancery Division on March 13, 1903, and was heard before Lords Justices 
Vaughan Williams, Romer and Stirling, on Monday. A full report of the 
previous action appeared in The Electrician, Vol. L., pp. 869 and 911. 
Mr. Thomas Terrell, K.C., and Mr. Clarkson now appeared for Dr. Henry 
Wilde, F.R.8., and Mr. Buckmaster, K.C., and Mr. Gray represented 
Dr. Silvanus P. Thompson, F.R.8. The original judgment struck out the 
statement of claim in an action pending between Dr. Wilde and 
Dr. Thompson as showing no cause for proceedings and that it was уета- 
tious. The appeal was for this finding to be set aside, and for the action 
to be allowed to go before a judge and jury. 

Mr. TERRELL, K.C., said the point raised was substantially one of 
libel. Supposing a man had a big reputation for certain actions ; was it 
depriving him of that reputation to state that somebody else did that same 
thing before him? It was this which was alleged in the first six para- 
graphs of the statement of claim (see T'he Electrician, March 13, p, 869). 
Particular statements concerning a man of no reputation might be no 
libel in that instance, but the same statements with reference to a man 
of undoubted reputation might be a very great libel. Dr. Wilde was the 
inventor of what was known as the “dynamo electric machine" or 
“ dynamo,” and he was very jealous of that reputation, and maintained 
that by attributing this invention, as the defendant had done, to Faraday, 
he was being ао of that reputation. That amounted to libel. 
However, he could find no authorities to quote except one which was, he 
confessed, some way off the present case. In this case a book by a 
certain author was republished by the publishers edited by another man, 
who made mistakes. The original author claimed and recovered 
damages. There was also another point in the statement—viz., breach 
of contract. The plaintiff had complained of certain passages in Dr. 
Thompson's book on Dynamo Electric Machinery," with the result 
that the defendant had agreed to omit or modify these in the new edition 
of that work, but he now declined to do so. He maintained that this was 
an agreement within the law of contract. 

Lord Justice ROMER: What is the consideration! 

Mr. TERRELL replied that there was the mutual consideration of a 
settled agreement. There had been a claim made by the plaintiff as to 
certain passages in the book, and upon that claim being asserted it had 
been settled by an agreement to withdraw or modify these statements. 
That he held to be good consideration. It did not matter whether the 
ie claim was well founded or not. An agreed modification had been 
settled. 

Lord Justice VAUGHAN WILLIAMS said there was no consideration. 
It was impossible to have a bargain unless both parties were bound to 
something. 

Mr. TERRELL said the consideration was in paragraph 7 of the 
statement of claim. 

Lord Justice ROMER : That is simply a friendly action on the part of 
the defendant. 

Mr. TERRELL: In the absence of any authority on this point I cannot 
put the case any higher. 

Lord Justice VAUGHAN WILLIAMS: The statement of claim does 
not amount to the statement which you allege in your second paragraph. 

Mr. TERRELL argued that it was true consideration. It was not what 
the particular statements meant in their natural sense. One must take 
into consideration the circumstances existing at the time they were 
written. Therefore, the plaintiff had the right to assert that the words 
had a certain meaning, and under the circumstances the case ought to 
come before n jury. 

Lord Justice ROMER said there were many persons in this world who 
thought they were discoverers of important matters. If every person 
who wrote a book on any particular matter was to be subjected to an 
action for libel because he did not give the fullest merit claimed by every 
inventor upon that subject, nobody would ever be able to write a history 
of science. No two inventors were ever agreed as to the extent of their 
invention, and if this state of things existed it would be terrible. The 
courts would be inundated with libel actions under such circumstances. 

Mr. TERRELL, continuing his case for the plaintiff, read the judgment 
of Mr. Justice Buckley appealed against, aad argued that in this too 
narrow а view of the meaning of the term libel had been taken. In 
his opinion it was an actionable wrong to deprive a man of his reputa- 
tion. It was reducing his position below the level it had the right to 
occupy. 

Lord Justice VAUGHAN WILLIAMS: On the question of libel, there 
is no libel in the statements complained of in paragraph 5. 

Lord Justice STIRLING said that if a search was made of all Faraday's 
researches and laboratory experiments he had no doubt that a number 
of ideas would be found which had since been discovered and patented by 
others. This was because Faraday had not published them, and he did 
not see how a discovery by one man could prevent another man from 
independently discovering the same thing. 

Mr. TERRELL replied that it was not the discovery of the electro- 
magnet, but the principle of applying it to working. 

Lord Justice ROMER: Do you mean that Faraday never used an 
electromagnet ? 

Mr. TERRELL: Yes. That is what the plaintiff alleges. 

Lord Justice ROMER: A separately excited dynamo was used by 
Faraday. 

Mr. TERRELL : The plaintiff alleges that he himself invented this. 

Lord Justice ROMER: I cannot agree to this. 

Mr. TERRELL, in conclusion, submitted ‘that Dr. Wilde had heen 


deprived of his reputation and that there was sufficient consideration 
between the two parties as to the insertion of the modified passages in 
the book. 

Mr. CLARKSON, also for Dr. Wilde, said that the gist of the com- 
plaint was that Dr. Wilde claimed to be the inventor of the dynamo, and 
Dr. Thompson had stated in his book that it had been invented prior to 
1866, when Dr. Wilde made the invention. This brought the plaintiff 
into ridicule or contempt, for his great reputation was taken away from 
him by the dissemination of such statements which claimed that he was 
not entitled to this reputation. Of course, if the case went for trial by a 
jury and he failed to prove that he had acquired this reputation then hi 
action would fail. 

Lord Justice VAUGHAN WILLIAMS pointed out that contempt or 
ridicule was not complained of in the statement of claim. The complaint 
was that the plaintiff was deprived of the credit of being the inventor of 
the separately excited dynamo. Dr. Wilde may have invented the large 
power generator of dynamic electricity, but somebody else might have 
invented another not nearly so good beforehand. 

Mr. CLARKSON said that the statements complained of were tanta- 
mount to saying that the dynamic electric machine was a thing known 
before the invention of Dr. Wilde. 

Lord Justice STIRLING: There was never an invention made upon 
which some reference to an obscure prior invention was not made by 
some writer. 

Lord Justice ROMER said that the words in the book did not use 
the term “dynamo as applying specifically to Wilde’s machine. The 
word was applied generally. On the face of it this was so. What was 
the use of going to trial upon a point which could not ba proved and 
succeeded in? He could not make out why the plaintiff wished to go to 
trial. What reasonable hope was there of success? Dr. Wilde's reputa- 
tion had not been damaged in any way whatever. 

This concluded the case for Dr. Wilde, and without hearing any 
arguments from counsel for Dr. Thompson, 

Lord Justice VAUGHAN WILLIAMS said : The decision of Mr. Justice 
Buckley must be upheld. Speaking for myself, in coming to this oonclu- 
sion I must not be supposed in any way to be affirming such a proposition 
that you cannot libel anyone by denying his title to a reputation which 
he may have obtained as an inventor or as a man of science. It seems 
to me that it is not at all necessary to come to such a conclusion in order 
to support the judgment of Mr. Justice Buckley. Nor, as I understand 
it, is itat all necessary to support that judgment to say that to publish 
such things of an inventor or of a man with a reputation as a scientist 
necessarily falls outside the old definition of defamation as being some- 
thing which is calculated to bring him into hatred, contempt or ridicule. 
I support this judgment of Mr. Justice Buckley upon the terms of which 
Mr. Justice Buckley puts it. The statement of claim states that Wilde 
is the first discoverer of the principle of the indefinite increase of magneto- 
electric forces from quantities indefinitely small, but that part of the 
statement of claim which deals with the injury which he suggests he has 
suffered does not in any way gay that there is anything in defendant's 
book which is not consistent with that portion of the statement of claim 
I have just read. In fact, the statement of claim goes on to say that the 
plaintiff invented a new and powerful generator of dynamic electricity 
in which his said discovery was embodied and practically applied by him 
with marked success in the direction of the electric searchlight and to the 
electro-deposition of metals from their solutions, and thatit has also been 
since applied to other important purposes. Well, now, as far as we have 
go“, there is nothing in the passages of the book set forth in the 
statement of claim which is inconsistent with the definition of the state- 
ment of claim of the plaintiff. But the real point of the statement of 
claim is that the plaintiff goes on and says that his invention was sub- 
sequently designated by the term dynamo electric machine" or 
„dynamo by way of distinguishing the said machine from the magneto- 
electric machines which generate electricity through the agency of 
ordi permanent magnets, and which in no way embody or depend 
upon the plaintiff's discovery of the said principle. But the word 
“dynamo” was not appropriated exclusively to a description of the 
machine which the plaintiff says he invented. There is nothing to justify 
the statement that it was appropriated exclusively to his machine. 
Under these circumstances it seems to me that Mr. Justice Buckley was 

rfectly right in the conclusion that he came to. If the plaintiff thinks 

e can improve upon his statement of claim as set forth, there is nothing 
to prevent him making an application to be allowed to make such an 


amendment, but I do not suppose that really i& would be possible to do 
80. Ido not doubt that the statement of claim as it stands goes to the 
very limit of which the plaintiff hopes to be able to prove. With regard 


to the hardship which it is alleged is being done to the plaintiff, because 
his reputation as a scientific inventor might be damaged, although we 
know that inventors are a very thin-skinned, excitable class, I cannot 
understand even an inventor supposing that there is one word in defen- 
dant’s book which in the slightest degree can injure his reputation. 
On the contrary, if you take the passages set out as a whole, they 
seem to me to recognise to the fullest degree the scientific reputa- 
tion of the plaintiff. With regard to the action of the supposed 
breach of contract, all I can say is, that there is no statement in 
the statement of claim bringing it within the law of contract. There 
is no suggestion that there was anything to sue or intention to 
sue. 16 seems to be a mere conversation in which Dr. Silvanus 
Thompson expressed, for the sake of peace, an intention to do that which 
he ultimately found he could not, according to his view, properly do. 
There was no agreement here which in the slightest degree would have 
prevented the plaintiff from bringing this.action. Under these circum- 
stances, Mr. Justice Buckley was right, and this statement of claim ought 
to be struck out as not disclosing any cause of action, and so long as that 
order stands it is perfectly right that this action should be dismissed. 
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Lords Justices Romer and Stirling concurred. 

Mr. TERRELL asked leave for the plaintiff to be allowed to consider 
his position with a view to a possible amendment of his statement of claim. 

Lord Justice VAUGHAN WILLIAMS said he only made this sugges- 
tion in ease there might have been some slip in the present statement of 
claim. 

Lord Justice ROMER said that surely the plaintiff could not wish to 
continue the matter. | 

Mr. TERRELL replied that he would not have made the application 
had it not been for the remark made by Lord Justice Vaughan Williams. 
Mr. BUCKMASTER, K.C., for the defendant: I ask that the appeal be 
dismissed, with costs. 

Lord Justice VAUGHAN WILLIAMS: Yes. 


Greenhouse v. South Lancashire Electric Traction and 
Power Co. 

In the Chancery of Lancashire, Manchester, on Monday, this case came 
before the Vice-Chancellor (Sir S. Hall) on a motion by the plaintiff, a 
debenture-holder. 

Mr. GRANT, for plaintiff, said his client claimed that а declaration 
that extraordinary resolutions of the debenture-holders recently passed 
were not within the provisions of an indenture dated Jan. 28, 1901, 
and he asked for an injunction to restrain defendant company from 
giving effect to the resolutions and for the appointment of a receiver 
and manager. The point was whether a majority were able to 
carry, as against a minority, a resolution which reduced the present first 
debenture-holders to the position of second debenture-holders, by giving 
the company power to issue debentures to the amount of £600,000 and 
place them in front of the present debentures. 

Mr. HUGHES, K.C., for the company, suggested the motion be post- 
poned if an early trial of the action could be arranged, the company 
undertaking to keep matters in statu quo meanwhile, and 

The Vice-Chancellor fixed Nov. 16, at Liverpool, for the trial of the 
action. 


Forster v. Barker. 

At West Hartlepool County Court on Friday, the Rev. M. Forster sued 
defendant, a local plumber and ironmonger, for £40. 19s. 10d., damages 
caused by alleged defective work done and materials supplied in the 
erection of an overhead wire for conveying electric current from Wingate 
Colliery to the Roman Catholic schools at Wingate, and for breach of 
warranty and guarantee in respect thereof. 

Evidence was given that the wire broke on two occasions, and in a 
gale between March 13 and 14, 11 spans came down. 

Mr. THOS. BROWNLESS, electrician, said the wire used was very 
soft, the joints were not properly made, and the insulators were not 
proper for outside use. 

For the defence, it was submitted that the work was reasonably and 
properly carried out, and that proper materials were provided. 

Mr. H. F. FRIEDRICHS, borough electrical engineer, said the wire 
might have been hard drawn, and become heated through in consequence 
of fusing. The insulators were such as were used in one or two works 
connected with the Corporation’s mains, and they answered their pur- 
pose. The joints might have been soldered; he considered these were 
not proper for outside work. 

Mr. GEO. H. PRESCOTT, electrician, considered the insulators were 
sufficient for the work. The joints would have been better had they been 
soldered. 

The Judge did not think plaintiff had established his case, though he 
could not help thinking that it might have been established. He must 
find for defendant, with costs. 


In Re Geo. F. Milnes & Co. (Ltd ). 
On Tuesday, before Mr. Justice Buckley, an order for the voluntary 
winding up of this company, under the supervision of the Court, was 


made, the receiver in the debenture-holders’ action being appointed as 
additional liquidator. 


Electric Tramways Construction and Maintenance Co. (Ltd.). 
On Tuesday Mr. Justice Buckley heard a petition by E. Horton and 
others for the winding up of the company. 
Mr. KIRBY, for petitioners, now asked that the petition be dismissed 
on terms arranged with the company, and his lordship assented. 


In re Reuters Telegram Oo. (Ltd.) 

Mr. Justice Buckley, on Tuesday, heard a petition by the company 
seeking additional powers. The company was established in 1865 to take 
over the telegraphic business of Mr. Julius Reuter, and in 1891 the Court 
sanctioned an extension of the objects to telephonic and advertising 
business. 

His Lordship now sanctioned extension of the company’s objects to 
the collection and remittance of money, &c., by telegraph, telephone, &c., 
and to make advances on merchandise and mercantile documents, par- 
ticularly in connection with the despatch or carriage thereof between 
different countries or places. 

Jchn Pickering & Sons v. Urban Electric Supply Co. (Ltd ) 

Mr. MAUGHAN mentioned this action (relating to the laying of a cable 
which plaintiffs alleged was an infringement of their rights) to Mr. 
Justice Farwell on Monday, stating that an order had been agreed to 
between the parties which would stop further proceedings. 

His lordship sanctioned arrangement. 


Audrew v. Failsworth Industrial Co-operative Society. 

At Oldham County Court, on Wednesday, Mary Andrew claimed (under 
the Workmen's Compensation Act) £300 from the Failsworth Industrial 
Co-operative Society in respect of the death of her late husband. 

Mr. FRIPP, for the applicant, said her husband was a bricklayer 
employed by respondents. On Aug. 14 he was struck by lightning 
whilst at work and killed, and he submitted it was an accident within 
the Workmen's Compensation Act. His theory was that the lightning 
was attracted by the steel girders, and he suggested that the presence of 
the girders ought to have been taken into consideration in relation to 
the claim. He argued that death took place from a natural cause inci- 
dental to the nature of the employment,” and that a man on the top of a 
building was more liable to be struck by lightning than a man protected 
by the presence of non-conducting materials. | | 

Mr. CHAPMAN, for respondents, submitted that it was not an accident 
within the meaning of the act, as it did not arise out of the employment. 

Judge BRADBURY said if evidence were forthcoming to satisfy him that 
there was an appreciably greater risk owing to the man being where he 
was at the time of the stroke he would say the Society was liable, and 
he adjourned the case for scientific evidence. 


Verey & Co. v. Saunders. 


At Dover County Court last week plaintiffs sought to recover from 
defendants, an electrical engineer, £lls. 8s. for goods supplied. Both 


On Tuesday Mr. Justice Buckley had before him a petition for the 
compulsory winding-up of this trust, but no one appeared in support of 
the petition, and it was diemissed. 


Legal Causes. 

The following causes with an electrical interest have been set down for 
hearing at the Royal Courts of Justice during the present Michaelmas 
Sittings :— 

COURT OF APPEAL. 
CuaxNcEnY Divisios.— General Appeals. 

National Telephone Co. (Ltd.) v. Corporation of Hull. (Appeal of 
plaintiffs from order of Mr. Justice Buckley, June 17, 1903.) 

Patent Exploitation (Ltd.) v. American Electrical Novelty, &c., Co. 
(Ltd.). (Appeal of plaintiffs from order of Mr. Justice Buckley, June 21, 
1903.) 


KINd's Вехсн DIVISION. 
New Trial Paper. е 
British Mannesmann Tube Со. v. Tonks Limited. (Application of 
plaintiffs for judgment or new trial on appeal from verdict and judgment, 
March 25, 1903, at trial before Mr. Justice Bruce.) 
Interlocutory List. 
The Metropolitan Electric Supply Co. (Ltd.) v. Lundy and another. 
(Appeal of defendants from order of Mr. Justice Walton, Sept. 1 1903.) 


CnaNcknY DIvIsION. 
Before Mr. Justice Kekewich.—Causes for Trial with Witnesses. 

Jandus Arc Lamp and Electric Co. (Ltd.) v. Arc Татр Limited. 

(Action.) 
Before Mr. Justice Buckley.—Yurther Consideration. 

In re Easton, Anderson and Goolden (Ltd.). Wilson v. the Company. 

British Pioneer Electric Light and Power Co. of India (Ltd.) v. Bing- 
ham. (Further consideration by original action.) 

Bingham v. British Pioneer Electric Light and Power Co. of India 
(Ltd.). (Further consideration by counterclaim.) | 

Companies Winding-up Petitions. " 

Electric Tramways Construction and Maintenance Co. (Ltd.). (Petition 
of E. Horton and others.) VM 

French Electric Lighting Boards (Ltd.). (Petition of Electrie Lighting 
Boards (Ltd.) and its receiver.) | 

Desolle Electro-Plating Co. (Ltd.) (Petition of Wm. Canning & Co.) 


KiNo's Вехсн DIVISION. 
| Special Jury Actions. 
Electric Tramways Construction, &c., Co. (Ltd.)  (Contract.) 
Common Jury Actions. 
Tamplin and Makovski (Ltd.) v. Piccadilly Motor Co. 
Non-jury Actions. 
London Scottish Engraving Co. (Ltd.) v. Consolidated Telephone 
Construction and Mfg. Co. (Work.) 


(Money paid.) 


Tramways in Canada.—The Dominion Parliament have passed 
a measure safeguarding the rights of municipalities and provinces to 
grant eharters exclusively for the construction of local railway lines. 
‘This is directed against certain tramway corporations, which, not 
liking the terms demanded by municipalities for franchises, have 
sought to secure them direct from the Federal authorities, 
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MUNICIPAL, FOREIGN, & GENERAL NOTES 


APPOINTMENTS VACANT AND FILLED. 


Rotherham Education committee invite applications for the 
position of lecturer in engineering (including geometry and mathe- 
matics) in the Technical Institute. Salary £120. Particulars from 
the director of Higher Education (Mr. C. H. Burkhardt, M.Se.), 


Town Hall, Rotherham, to whom applications by Nov. 10. Sce 
advertisement. 


There is à vacancy for an мо &t the Barnsley electricity 
works. Applications to borough electrical engineer, Mr. E. A. 
Barker. See advertisement. 


There is a vacancy for an improver at municipal electricity works 
during laying of mains, erection of plant, &c. See advertisement. 


A test-room assistant is required by Messrs. Crompton & Co. (Ltd.) 
Chelmsford. See advertisement. 


King's Norton and Northfield Urban District Council require a 
clerk of works to superintend the erection of overhead equipment 
and laying of mains for about 3) miles of clectric tramway. Appli- 


cations to Mr. Edwin Docker, 10, Newhall-street, Birmingham, by 
Nov. 2. 


Mr. Н. D. Wilkinson, M. I. E. E., has been selected to deliver 
lectures on wiring and technical mathematics at the South-Western 
Polytechnic, Manresa-road, Chelsea, London, S.W. 

Mr. Charles Burgess, of the electricity works, Derby, has been 
appointed clerk to the Kirkaldy (N.B.) electricity works. 

Mr. R. Dimmack, of Thomas Parker (Ltd.), has been appointed 
mains draughtsinan to the Newport (Mon.) electricity and tramways 
department. 

Mr. G. F. Kenyon, of Frizinghall, Bradford, has been appointed 
(out of 102 applicants) assistant electrical engineer at Shipley 
Council's electricity works. 

Mr. G. C. Law, engineer-in-charge at Bermondsey, has been 


appointed assictant electrical engineer at the electricity works of 


Barnes District Council. 


Mr. H. E. Brown has been appointed second distributing assistant 
at the Poplar (London) electricity works. 
Mr. J. W. Kenyon, B. Se., late assistant lecturer at Hull Municipal 


Technical School, has been appointed lecturer in physics at the 
Swindon and North Wilts Technical School. 


Technical Instruction in Oeylon.— The Technical College at 
Colombo is a Government institution established in 1893 and re- 
organised in 1897. It forms the regular channel for admission into 
the post and telegraphs, public works, railway and survey depart- 
ments of the Government. At the college there are departinents 
for civil, mechanical and electrical engineering, telegraphy, &c. 
165 students were enrolled in 1902. 


Accrington —The local tramways company have offered to equip 
the tramways electrically, provided the company be not disturbed 


for seven years from the commencement of the use of clectric 
traction. 


Altrincham. — А plebiscite of ratepayers on the question whether 
the Council should obtain electric tramway powers has resulted in 
1,311 affirmative and 1,098 negative votes. 


Arbroath.—The protracted negotiations for the transfer of the 
Council's electric lighting order have culminated in the acceptance 
of the proposals of the Empire Electric Light and Power Co. 


Asylum Lighting.—Amongst other improvements at the 
Cumberland and Westmoreland Asylum which have been approved 
by the Lunacy Commissioners and the Secretary of State is an 
electric light installation estimated to cost £8,000. 


Be. fast. Consumers of electricity for lighting, who take over 


25,000 units per annum are in future to be allowed a 5 per cent. 
discount. 


Birmingham.—An arrangement has been arrived at for the erec- 
tion by Birmingham Corporation of electrical plant at the destructor 
works at Saltley, to generate the electric energy required by the 
Birmingham, Tame and Rea District Drainage Board. 


Bolivia.— Particulars, catalogues, prices, &c., of alternating and 
direct-current electric generators and motors, transformers and 
rotary converters, switchboards and measuring instruments, over- 
head trolley lines and fittings, third-rail insulators, plastic and copper 
bonds, screw jacks and lifting tackle, contractors’ plant and tools, 
turbines, and general railway stores are required by the Director of 
Publie Works for the Government of Bolivia, Mr.D.Clive Sheppard, 


who is also general manager of the Gu 


Г ui-La Paz Railway. Com. 
munications for Mr. Sheppard should be sent by registered post 
either via New York or via Panama and Mollendo. 

Bolton.—The Council have applied to the Board of 'Trade for 
sanction to generate and transmit electric current at extra high 
pressure. 

Bradford.—The report of the Tramways committee states that 
during the past year the total length of tramway route has increased 
from 89 to 45 miles. The car mileage has increased by 1,719,896 
miles, and the receipts by £68,964. There are 206 cars, 187 of 
which are in service. Various extensions were opened for traffic 


during the year, and the alterations in fares and conditions made 
in January have been successful. 
The tot 


number of car-miles run during the year ended Aug. 31 was 
4,353,189, compared with 2,638,241 in 1902, the receipts were £183,648, 
against £114,664, and the average receipts per mile 10°12d., against 10-454. 
The number of accidents for the same period was 1,168, none of which 
were fatal. Calculated upon the mileage, the proportion of accidents 
was less than in the previous 12 months. The life-guard fixed to the 
cars had proved of great value in preventing serious accidents. In 64 cases 
pedestrians were knocked down by the car and picked up by the life-guard. 
In no case was serious injury inflicted. 44,000,000 passengers were carried 
during the 12 months. The staff (exclusive of general manager) consists 
of 901 persons, compared with 826 in 1902. During the year & commence- 
ment was made with the construction of the Barkerend-road tramway 
and with several junction lines necessary to form a central terminus at 
the Town Hall. Including the Saltaire line, the total lengths of lines now 
worked by the Corporation and open for public traffic are: Single line, 
14 miles 250yds. ; double line, 31 miles 1,699yds.; length of route, 
45 miles 927yds. ; length reduced to single track, 78 miles 128yds. 

Brent.—A meeting of ratepayers is to be called to discuss a 
scheine for the erection of electricity works. 

Bristol.— The Electrical committee have adopted the recom. 
mendations of the Wiring sub-committee that free wiring be 
done through local contractors, and that a percentage of the cost of 
installation (to be fixed after sanction of the loan by the Local 
Government Board) be charged as rental; that if the hire-purchase 
system is preferred the consumer shall pay 10 per cent. of the cost 
on signing the agreement, and 12 quarterly instalments of 8} per 
cent. of the cost, with interest at 4 per cent. per annum on the prin- 
cipal outstanding ; or that the instalments may be extended во as to 


cover any period up to five years. Regulations for letting motors 
on hire have been approved. 


Buenos Ayres.—The directors of the City of Buenos Avres 
Tramways Co. have protested formally to the Municipal Council as 
to the attitude of that body to the company's application for a 
modification of their concession, in order that electric traction 
might be adopted :— 

The company's lines are 216km. in length, of which 60 are held under 
& concession for an indefinite period, without any obligation of surrender, 
and 156 for 99 years. The company desire to adopt electric traction on 
all their lines, and solicits from the Municipal Council permission to make 
the conversion, asking for & new concession for the whole system for 
99 years, similar to that previously granted to the Anglo-Argentine and 
Buenos Ayres and Belgrano Companies. The manner in which this 
proposal has been met is the cause of the protest which has been made. 

Calne.—The proposed application of the Southern District Elec- 
tricity Co. for & provisional electric lighting order is being considered 
by a committee. 


Camberwell (London).—At the last meeting of the Borough 
Council an application of the County of London Company for leave 
to fix a transformer box in Burbage-road was granted, subject to 
any disturbance of the footway or roadway being made good to the 
satisfaction of the borough engineer, and to the company giving an 
undertaking that, should the site or any portion thereof or the 
works connected therewith be required at any time for publie pur- 
poses, the company would pay the cost of removal or of any altera- 
tions. On Wednesday a letter was received from the company's 
solicitor, stating that his clients could not accept the Council's con- 
ditions, and unless these were withdrawn there would be no alterna- 
tive but to submit the matter to the Board of Trade. After discussion 


the town clerk was authorised to support the conditions before the 
Board. 


Canary Is!ands.—<An application is before the Spanish Govern- 
ment authorities for a concession for an electric traniway from the 
port of La Luz to Sardina. 


Cheltenham.— Friction has arisen between the Corporation and 
the Cheltenham Light Railway Co. in regard to certain proposed 
extensions. The trouble is as to the material to be employed in 
paving the route of the company's lines. 

Chesham.— The Council are negotiating with the Empire Electric 


Light and Power Co. for a supply of electrical energy for the water- 
works pumping station. 


Dublin.—An application was made last week to the Judicial 
Committee of the Irish Privy Council by the Dublin United Tram- 
ways Co. for an order to extend by three years the time for com- 
pleting certain portions of their tramways. After hearing counsel 
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for the applicants and for Rathmines District Council, who opposed, 
an extension of two years from the present time was granted. 


Dumfiies.— The Corporation have received an offer from Messrs. 
Frank Suter & Co. to construct and equip (with the co-operation 
of W. T. Glover & Co., the British Westinghouse Co. and the Tudor 
Accumulator Co.) electricity works for the town on payment of 
£106,300 capital expenditure by the Council, interest and sinking 
fund to be paid by the contractors, who will also divide equally 


any profit with the Corporation. 


It is proposed that any loss shall be borne by the contractors who, 
however, stipulate for reimbursement in subsequent successful years. The 
Council are to have the right of taking over the undertaking at any time 
upon one year's notice. It is proposed that the charges for current shall 
be 54d. per unit for private lighting and 24d. for public lighting and for 
power purposes. 

Bast Barnet.— The District Council recently called in a second 
electrical engineer (Mr. F. J. Warden-Stevens) to report upon 
electric lighting, and in his report he confirms Mr. Adams' recom- 
mendation to retain the electric lighting order, but, instead of erect- 
ing municipal works, to take current in bulk from the North 
Metropolitan Electrical Power Distribution Co. and to lay down their 
own distribution system. Mr. Warden-Stevens’ scheme would 
involve a capital expenditure of £14,821. 


Eastbourne.—At a special meeting of the Council on Monday 
the chairman of the Electric Light committee (Councillor Maude) 
said he was not satisfied with the municipal motor buses, and he 
did not advise any increase in their number until it was ascertained 
whether those already running were successful, and if they were 
not he did not see anything before the Council but the adoption of a 
system of tramways. . | 

Electric Lighting Notice.—Formal Notice is given in the 
London Gazette that Barry District Council intend to apply for a 
provisional electric lighting order to amend their 1901 order by 
extending the period within which mains are to be laid in certain 
streets, and to authorise the transfer of the Council's powers to a 
company. . 

Electric Power for New Zealand.—Mr. Allo, the consulting 
engineer recently called in by the Government to report on the 
proposal to utilise the Haku Falls (New Zealand), states that 
39,000 H. P. could be obtained and distributed even іп a dry season, 
and (allowing for probable increase) he estimates that the railways 
of the North Island (which now use 4,000 n.». in steam power) could 
be worked by 9,000 H. p., and 80,000 would remain for general 
industrial purposes. He estimates that steam power costs from 
£7 to £7. 10s. per horse-power per annum, and that electrical power 
under the proposed scheme could be supplied,at from £4 to £5 per 
horse-power. i 

Blectric Railway Scheme.—The guarantors of the Bristol, 
London and Southern Counties Railway met on Monday to con- 
sider an alternative scheme for this project, one of the chief 
Innovations being a proposal to work the line between Bristol and 
Trowbridge electrically. The work of surveying, &c, cannot be 
completed in time to introduce a bill next session, and the matter 
will, therefore, be postponed for 12 months. 


Ely.—The Southern District Electricity Co., who are applying 
for an electric lighting order, have informed the Council that they 
propose to form a local company to carry out the provisions of the 
order, and to charge the Council 4d. per unit for current for public 
lighting and 23d. for power, the charges to private consumers 
being 6d. for lighting and 3d. for power. The Council is to have 
the right to purchase at one year’s notice. 


Erdington.—Last week the Tramways committee considered 
the detailed specification and drawings for the construction of the 


first portion (about 6 miles) of the electric tramway system prepared 


by the joint engineers (Messrs. Robert Green and Н. Н. Humphries), 
who were instructed to obtain the approval of the Board of Trade 
and to advertise for tenders. 

Fire.—A fire broke out on Tuesday night at the Bureau of Posts 
Telegraphs and Telephones, Amsterdam, causing considerable 
damage. It was reported on Wednesday morning that telegraphic 


. eominunication would probably not be interrupted, but there was a 


possibility of a serious interruption of the international telephonic 
service. 


Gibraltar.—Electricity supply was established here in 1898. 
The demand for current has led to considerable developments. 
The total plant capacity has been increased from the original 20,000 
8 c.p. lamp equivalent to 23,888. "There is & scheme in operation 
for letting 1notors on hire and for house wiring on a rental basis. 


. The price per unit at Gibraltar for lighting is 6d. and 7d., and for 


power 3d. 
Gillingham (Dorset).—Messrs. Parry, Ross and Richards, who 


. propose, with the acquiescence of the Parish Council, to form a 
. company for the supply of electricity in the district, have been 


authorised to prepare a detailed scheme, with estimates, &c., for 
subinission to the Council, 


Gold Coast.— Some time ago the Iinperial Government loaned 
the Gold Coast authorities £25,000 for the purpose of extending the 
telegraph lines to Gambaga, but as the work has not been carried 
out the amount has been repaid. 

Gloucester.— The City Council decided on Wednesday to adver- 
tise for a manager for their clectric tramways at a commencing 
salary of £300, rising to £450 per annum. 


Grays (Bssex).— The accounts of the electricity department for 
the half-year ended Sept. 30 show expenses £621, against £546 
last year. The revenue was £980, against £737. Gross profits 
were £359, against £191. During the half-year 696 8 c.p. lamps 
have been connected, representing 22 additional consumers. 


Hastipgs.— The work of construction of the electric tramways 
will be commenced in February, and it is anticipated that the prin- 
cipal routes will be in operation before the end of next year. 


Hornsey.—A statement was made in our last issue, on the 
authority of our local correspondent, that a loss of £2,000 had been 
made on the first ycar's working on the Hornsey District Council's 
electricity undertaking. "This is entirely erroneous, as the station 
has only been running for about six months. Mr. Norman Stani- 
land, the resident electrical engineer, naturally prefers to see the 
result of the first year's working before the undertaking is con- 
demned as unprofitable. We find that the sum of £2,000 was 
mentioned in the course of the discussion on the electricity estimates, 
and this is probably the source of our correspondent's report. 


Huddersfield. — Тһе Council are applying for a provisional order 
to extend the electric lighting mains to Golcar.. 


Ilford.—Tte Electric Ligbting committee advise abolition of 
electricity meter rentals. 

Italy.— It is estimated that the water-power available on the 
River Poschiavosee at Graubunden is equal to 20,000 n.»., and the 
Frankfurter Zeitung states that a combination of British and Swiss 
capitalists has been formed to carry out the scheme proposed by the 
Lombardi Company for the establishment of new hydro-electric 
works at Graubunden. 

Kettering.— The Council have decided (by the casting vote of the 
chairman) to promote a bill to authorise the council to borrow 
moneys for wiring premises, and for the supply of electric fittings 
and motors on hire. 


Kirkcaldy.— The Council are applying for Parliamentary powers 
for doubling portions of their tramway system and for laying a new 
double-track line to Dysart. 


Lichfleld.—The City Council have retained Messrs, F. H. 
Medhurst and Lloyd as consulting engineers in connection with the 
application for an electric lighting order for Lichfield Rural 
District. 

Light Railway.—Owing to omission to give formal notice to 
landowners the Light Railway Commissioners have postponed the 
inquiry into the Central Wilts. light railway schemo. 

London County Council. —At Tuesday's meeting it was agreed to 
continue the arrangement with the National Telephone Co. for the 
supply and operation of certain telephone lines at the central offices 
for another year. 

London County Council Tramways.— Poplar Council are recom- 
mended by their General Purposes committee not to consent to the 
adoption of the overhead trolley system on the Bow-road section of 
the London County Council tramways. 

The Council Council have made to Lewisham Borough Council a 
similar proposal to those tothose recently submitted to other Metro- 
politan Councils—viz., that they should contribute one-third of the 
cost of road widenings necessitated by the proposed electric tram- 
ways. The Borough Council, who previously offered one-sixth, have 
agreed to agreed to reconsider the matter. 

Wandsworth Council have under consideration a similar proposal 
involving an expenditure by the Borough Council of £65,000. This 
extension will complete the lines from the London bridges to the 
terminus of the Croydon tramways. 

It was agreed by the County Council on Tuesday to allow an 
expenditure up to £2,500 in connection with the preparation of the 
plans, &c., for the reconstruction of existing and the construction of 
new authorised tramways on the south side of the Thames. 

It is anticipated that the electric tramways from the Thames 
bridges to New Cross will be opened for traffic early in January. 


Maidstone.—The Electricity committee reported to the Urban 
Council last week that a writ had been issued against the Council 
by Mr. Henry Payne to recover damages alleged to have been caused 
tu his property by the fusing of an electric service main. Appear- 
ance had been entered, and the town clerk was instructed to defend. 


Manchester.—The report of the Electricity committee presented 
at the Council meeting on Wednesday referred to the resignation of 
the city electrical engineer (Mr. G. F. Metzger), and in moving its 
adoption the chairman (Mr. Howarth) moved the deletion of the 
following words from the clause which announced the resignation 
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of Mr. Metzger: On the ground of his inability to work in unison 
with the deputy chairman." 

Mr. Howarra gave the following outline of the incidents leading up to 
Mr. Metzger's resignation. In January last (Mr. Howarth said) Halifax 
Electricity committee wrote to the town clerk asking if he would allow 
the engineer to advise Halifax in connection with certain works in progress 
in that town. That letter came before the committee, who found that 
Mr. Metzger was appointed subject to a condition that he should devote 
his whole time to the duties of the position, and the town clerk of Halifax 
was informed that Mr. Metzger could not advise that Corporation. He 
Saw no necessity to consult Mr. Metzger on the matter, but he subse- 
quently explained to him that the Corporation could not allow its officials 
to do outside work. Burslem Council subsequently approached Mr. Metzger 
personally, and he undertook the revision of their scheme, and received for 
that work 50 guineas. When Mr. Metzger was asked for an explanation 
by the committee, he said he had received the sanction of the chairman, 
but Mr. Howarth denied that that was so. Mr. Metzger wrote to him, 
and the impression left on his mind was that someone merely wished 
to consult him on a technical point, and he did not feel justified in 
refusing permission for that. It appeared that Mr. Metzger had accepted 
the task of arbitrating between the Trafford Park Power Supply ven 
and the Allgemeine Elektricitits Gesellschaft of Berlin, and as the latter 
company were doing a large amount of work for Manchester Electricity 
committee, the action of the chief engineer placed the committee in an 
invidious position. The matter was discussed by the committee, and a 
good deal of personal feeling was manifested. Ultimately Mr. Metzger 
tendered his resignation. It was accepted by the committee, and the 
words which he asked to have deleted were inadvertently inserted in the 
minutes. Mr. Howarth concluded by saying that Mr. Metzger had been 
in the service of the Manchester electricity department for two years and 
nine months, and during that period he (Mr. Metzger) had applied him- 
self to the work very earnestly and very successfully. 

Т Mr. Burcon seconded the resolution, which was passed without further 
iscussion. 


Mansfield.—The exhibition of electric light fittings, &c., organised 
by the Electricity committee and the borough electrical engineer 
(Mr. Hewlett) was opened on Tuesday. 


Marylebone (London).—A special meeting of the Borough 
Council was held last evening to take into consideration and deter- 
mine upon the expediency of promoting next session a bill for 
amending the Electric Lighting Order Confirmation (No. 1) Act, 
1901, and the Marylebone Electric Ligthing Order, 1901. 

The matter was brought forward as a motion by Mr. Councillor E. R. 
DeEBENHAM, chairman of the Electric Supply committee, that it was expe- 
dient to promote such a bill, comprising the objects and purposes set out 
in the draft submitted to the last meeting of the Council (see The Elec- 
trician, Oct. 23, р; 28. Mr. Debenham referred to the steps which had 
been taken in applying to the London County Council, the Board of Trade 
and the Local Government Board, to enable them to carry out the terms 
of the arbitrator’s award, and said the whole difficulty would seem to 
have arisen through the omission of a special clause in the Council's 
act making the Council the electric lighting authority. Such a clause 
had been included in the first place by their legal representatives, but 
this particular clause was strongly opposed by the Metropolitan Com- 
this clause, and to prevent postponement by the throwing out of the bill 
pany, who contended that the Council was given ample powers without 
it was ultimately agreed that the clause be omitted. Owing to pressure 
of time, it was now necessary that the Council should at this 
meeting agree to the preliminary steps being taken for the promotion 
of the bill, (or zit would have to be held over till next session. If 
they did not proceed in this way they could not go to the Court and 
ask for a suspension of sequestration on the ground that the Council 
were doing all in their power to carry out the terms of the award. The 
draft of the bill would be placed before the new Council, and after that it 
would have to go before the ratepayers. It was proposed by the bill to 
spread the repayment of the loan over a period of 42 years ; to spread 
the possible loss on the first year's working over a number of years ; to 
change the system of charging so that all consumers are charged at the 
same rate, во as to encourage the small consumer; and to alter the 
system of supply to the higher voltage. The change-over was neces- 
sary, as, although it involved an outlay of some £25,000, if the 
old system of supply was continued it might involve the Council 
in an expenditure of perhaps £100,000 for new mains. It was 
announced in the local press that the Metropolitan Company were offer- 
ing free wiring to the poorer inhabitants of Marylebone, and what the 
company offered in this direction the Council were bound to carry out. 
He could see no objection to this, as it would enable the very class they 
desired to encourage to become customers. On the question of com- 
promise, which was suggested by some, he said if the Council were to 
Sperone the company with any prospect of success they must first of all 
place themselve in a position to compromise. At present, with the 
judgment of the High Court hanging over their heads, the position was 
disastrous. 

A lengthy discussion followed, but ultimately the motion was carried 
on a division by 43 votes to 6. 

The town clerk was directed to take all necessary preliminary steps in 
connection with the promotion of the bill. 


Milford.on-Bea (Hants).— The electricity works of the Milford- 
on-Sea Electric Supply Co. were inaugurated last week. The con- 
tractors for the erection and equipment of the station were Messrs. 
Christy Dros. and Middleton. 

Motor Omnibuses in Western Australia.— What is claimed to 
be the first public electric omnibus service in Australia was recently 


started between Perth and Victoria Park. If the service proves 
successful it will alao be adopted in and between Perth and Fremantle. 


New Fouth Wales Tramways.—The revenue of the tramways 
for the September quarter was £185,840, compared with £166,900 
last year, and the expenditure £159,239 against £148,528. 


Newcastle-on-Tyne.—The Council have referred back a recom: 
mendation of the Tramways committee to connect the Chillingham 
and Heaton tramway routes at an estimated cost of £6,800. 


Northfleet.— Important Sale of Plant and Machinery.—A sale by 
auction of more than usual interest is that which is announced by 
Messrs. Wheatley Kirk, Price & Co. to take place at the Castle 
Works, Northfleet, Kent, on Wednesday, Thursday and Friday 
next, Nov. 4, 5 and 6, commencing each day at 10 forlla.m. We 
have before us the catalogue of this sale, which testifies to the 
importance of the group of machinery to come under the auctioneer's 
hammer by illustrating a number of the machines. It is not, of 
course, always possible, from the point of view of cost, to present a 
catalogue in thisexcellent and time-saving form,but we think itsafe to 
say that the well-established practice of Messrs. Wheatley Kirk, Price 
& Co. of illustrating many of the chief items in their larger sales is a 
departare on the right lines. A large proportion of the plant to be 
sold is almost new, and offers tempting opportunities for buyers of 
steam and gas engines, clectric lighting, eleetro-plating and electric 
testing plant, boilers, pumps, shafting, lathes, milling, drilling and 
shaping machines, power-stamping and power-drop presses, screw- 
ing and tapping machines, tube-cutting and polishing machines, 
surface grinding machines, &c. The engines, boilers and machines, 
are by the best British and American makers, and the unique 
Мен, of plant presents features of particular interest to 
machinery buyers and users. Catalogues can be obtained (price 6d.) 
of the auctioneers, 46, Watling-street, London, E C., and Albert- 
square, Manchester, or at the place of sale. 


Patent Amendment.—Prof. Blondel, 41, Avenue de la Bour. 
donnais, Paris, secks to amend the specification of Letters Patent 
No. 6,061 of 1908 (1902 under International Convention) for 
“ Improvements in Electrodes for Electric Arc Lamps." Particulars 
of the proposed amendment are set out in the Illustrated Offictal 
Journal (Patents) of Oct. 28, and notice of opposition must be 
received within one calendar month from that date. 


Penrith. — The Council have before them an estimate for erecting 
municipal electricity works which puts the initial capital outlay at 
£7,507 and the annual expenses at £700, plus £450 for interest and 
sinking fund. Offers have also been received from three companies 
for establishing supply, and the Electric Lighting sub-committee 
have recommended for acceptance one offer by which the Council 
would provide the capital, the company paving interest and sinking 
fund charges and receiving a premium of 5 per cent. on the capital 
expenditure if the works are taken over by the Council within 10 
years. 

Personal.— Mr. Albert Higgins, A.M.I.E.E., M. I. M. E., who із 
retiring from the managership of the electrical department of Strode 
& Co. after 20 years’ service to become a partner in another firm, 
was recently entertained at a complimentary dinner and presented 
with an illuminated address by Messrs. Strode & Co.'s employés. 

Mr. R. G. Mercer, A.M.I.E.E., who has been with the British 
Insulated and Helsby Cables (Ltd.), Prescot, for the last five years 
as outdoor superintendent, has been appointed manager to Psychiloid 
Limited, Electrical Insulating Works, Sheffield. 

The Huddersfield staff of the National Telephone Co. have 
made a presentation to Mr. H. W. Aspinall, who is leaving to 
become manager at Portsmouth. 


Pitlochry (N.B)—4A scheme for erecting clectricity works, 
involving the utilisation of the water power of the River Tunmell in 
the generation of current, has been drawn up, and inquiries are being 
made as to the probable demand for current. The price of gas in 
the district is 7s. 6d. per 1,000. 


Portamouth.— The accounts of the electric lighting department 
were presented to the Council on Tuesday, and their adoption was 
moved by the chairman of the Electric Lighting commitee (Ald. 
Ellis). The accounts were abstracted in our issue of Aug. 28. 

The borough auditors had reported that the sinking fund and interest 
paid during the past year had not been properly done, but Ald. Ellis 
said that he had nothing to do with interest and sinking fund. The 
committee had to manufacture, sell and deliver electricity and hand the 

roceeds to the Finance committee. The Electric Lighting committee 

ad so many applications for current that the staff was inadequate to 
cope with them. A general complaint was that people were not joined up 
fast enough. The report was adopted. 
The committee recommended the sinking of a well at the station at 
an estimated cost of £762, but with the condition that, in the event 
of water not being found, the contractors should remove the tubes 
and apparatus, and the charge in that case would be about £500. 
The recominendrtion was agreed to. 

The Corporation have applied for sanction to a loan of £24,000 
to provide for extensions of the electric lighting during the next 
three years. 
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Proposed Anthracite Coal Trust.—The promoters of the South 
Wales Anthracite Amalgamation Syndicate, who have for about 
12 months been negotiating with (it is stated) 90 per cent. of the 
mine owners of the Welsh anthracite coalfield, announce that they 
have arrived at an agreement with owners of mines representing 
about two-fifths of the total output of the anthracite collieries, and 
are hopeful of arriving at an agreement with an appreciable number 
of those still being negotiated with. The proved coal in the mines 
acquired represents over 90,000,000 tons, and the annual output is 
approximately a million tons. 


Rangoon.— We learn that fresh tenders are to be invited by the 
Municipality from the four firms and others who recently submitted 
proposals for the construction and equipment of electricity works. 
None of the tenders originally submitted was accepted. 


Railway Station Lighting.—The Caledonian Railway Co. have 
made arrangements for the electric lighting of the Dundee West 
station, including the goods yards, sidings, &c. Current will be 
taken from Dundee Corporation. 


Risca.—A special meeting of the Council has been called to con- 
sider the question of applying for a provisional order. The Empire 
Electric Light and Power Co. has already notified its intention of 
applying for an order. 


St. Pancras (London).— Correction.—In our issue of Sept. 18, 
p. 906, we referred to the past year's profits of the Borough Council's 
undertaking, giving the figure as £7,220. The net profit made for 
the year to March, 1903, was, however, the much larger sum of 
£16,818. 

The Council have sanctioned the erection of an arc lamp in the 
courtyard of the new working-class dwellings in Goldington-street, 
and also the provision of meters in connection with the wiring of the 
buildings now proceeding. Further mains extensions have been 
authorised. 

The London County Council offer to lend the Borough Council 
£23,960 for electric lighting extensions at 3? per cent., but the 
Prudential Assurance Co. offer to loan the same sum at £3. 12s. 6d. 


per cent. The matter has, therefore, been referred to the Finance 
committee. 

Saffcon Walden.—The Council will apply for a provisional electric 
lighting order. 


Salford.—The Corporation have been recommended by the Elec- 
tricity committee to apply for sanction to a loan of £10,000 for pur- 
chasing electric motors to let out on hire. 


Sheffield.—The Tramways committee recommend the Corporation: 

To cease insuring against claims for compensation by third parties and 
themselves undertake to meet these risks, but suggest, with a view to 
limiting the liability, that notice be given that from Dec.!5 next, as passen- 
gers are being carried at less than the maximum authorised charges, they 
will only be carried on the express condition that the liability of the Cor- 
poration is limited to an amount not exceeding £25 for any accident to 
any one person. 


On the presentation of the Tramway committee’s minutes at 
the Corporation meeting on Wednesday a short discussion arose 
round an item of £501. 6s. 9d. for repairs of tramlines and track 
during August, and in reply 

The chairman of the committee (Ald. Clegg) admitted the amount was 
unusually large, and that the position was not satisfactory. They were 
making an inquiry into the matter, to see if any alteration could be made. 
There was some difficulty, because a question might arise between the 
Highway and Tramways committees in regard to the appointment of & 
man to look after the repair of the track only. The difficulty was as to 
dual control. The charges for repairs were, however, getting serious. 
There had also been considerable difference of opinion as to the best 
destination indicator that should be placed on the cars. 


South Shields.—To encourage the development of the town as a 
pleasure resort the Parks committee reconimend the extension and 
improvement of roads adjacent to the sea and the lighting of same 
by arc lamps. 


Speed of Electric Tramcars.—A conference of West Midd'esex 
lozal authorities was held at the Board «f Trade offices on Tuesday 
as to framing of bye-laws governiag the service of the London United 
Electri: Tramways. Sir Herbert Jekyll pre-ided. Mr. Balfour 
Browne, K.C., and Mr. Clifton Robinson represented the company, 
and Twickenham, Chiswick, Brentford, Hanwell, Teddington, Hamp- 
ton and Hampton Wick District Councils were als? represented. 

The president said that in many instances the drafts submitted by the 
authorities exceeded the model code of the Board and there must be 
uniformity. That particularly applied to the speed of electric cars. 
Some districts wanted the cars to run above the Board’s standard, others 
below, but all these matters would have to be subject to the Board of 
Trade, who quite recognised that the code as it applied to horse-drawn 
traction was quite inapplicable to electric running, and the question of 
tramway speeds was now under consideration. He advised that the 
existing conditions be left unchanged, and the Board would communicate 
with the local authorities when the new speed limits had been fixed. 
Brentford Council have asked for a speed indicator on each car, but that 
was impracticable. The suggestion, also from Brentford, that each car 


should be disinfected once a month to the satisfaction of the local 
authority was ultra vires, and the suggestion from the same Council that 
each conductor should produce the bye-laws when called upon was already 
governed by Board of Trade regulaticn. Mr. Clifton Robinson said his 
company would give a bonus of £500 to a designer of a reliable speed 
indicator. Mr. Balfour Browne questioned the power of the councils to 
make bye-laws, but Sir H. Jekyll declined to entertaina legal argument on 
this point at the present stage. 

Some time 8go Dundee Corporation applied to the Board of Trade 
for permission to increase the speed of the cars on some of their 
electric tramway routes, and an oflicial inspection of the system 
took place las week. 


Stepney (London)..— On Wednesday the Council sanctioned mains 
extensions (estimated cost £2,845), arc lighting (£1,670) and incan- 
descent electriclighting extensions with modern Nernst lamps (£250). 


Telephone Extensions in F.feshire.—The Post Office telephone 
systein is to be extended to Largo, Colinsburgh, Elie, St. Monans, 
Pittenweem, Anstruther and Cellardyke. This extension is to be 
made in consequence of requisitions from the local authorities of the 
districts concerned. A minimum of eight subscribers in each place 
had to be guaranteed. The terms of subscription on a three-vears’ 
agreement and an unlimited local service is £7. 10s. per annum, or 
an annual rent of £3 and a minimum message rate of £1. 10s. 


Thornbuty.—In order to keep out companies, the District Council 
will apply for a provisional electric lighting order. 


Trunk Telephonic Communication.—In consequence of the 
representations of the Bristol Chamber of Commerce as to the 
present inadequate trunk service between London and Bristol, the 
Postal Telegraph Department propose to erect a fifth telephone 
trunk line between Bristol and London. 


Village Lighting.—Hamanford (Wales) District Council have 
asked Mr. H. Coles to report on electric lighting. 


Wireless Telegraph Notes.—An orler for the installation. of 
wircless telegraph apparatus on 10 ships of the U.S. navy has been 
received by Die Gesellschaft für Drahtlose Telegraphie, Berlin. This 
when completed will bring the total number of the equipments on 
the “ telefunken ” system installed on American battleships up to 
60. The 10 new installations referred to are to be forwarded directly 
to East Asia. At present the company is busy in equipping the 
German signal-ships in the North Sea with their system so as to 
enable these vessels to communicate with the coast stations of the 
German navy. Sweden, it is stated, possesses 20 installations of 
the same kind in connection with its navy, and since the recent 
naval manœuvres have proved the reliability of the system, further 
orders are awaited. 

Wisbech.—4A consulting engineer is to be appointed to prepare a 
report on electricity supply. 

Wolverhampton.—A meeting of the Council will be held this 
(Friday) afternoon to consider the promotion of a bill for powers to 
extend the municipal tramways, 

Workhouse Lighting.—The Guardians of St. Olave's (London, 
S.E.) have decided to adopt electric lighting at their workhouse. — — 


Wrexham.— Extensions of the electric light cables, estimated to 
cost £4,500, have been authorised. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


The directors of the Midland Railway Co. invite tenders for 
stores for 12 months from Jan. 1, 1904. Th» company’s require- 
ments include telegraph instruments, stay rods, bolts, insulators, 
&c., telegraph and signal wire, indiarubber goods, varnish, stcel 
castings and files, copper and brass tubes, &c. Patterns and samples 
will be ready for inspection at the General Stores department, 
Derby, after Nov. 2. Forms of tender from the stores superin- 
tendent, Mr. Alfred Derry. Tenders (addressed General Stores 
committee, Midland Railway, Derby), by 9 am. Nov. 10. An 
advertisement contains further particulars. 

Leeds Lighting committee invite tenders for the supply and erec- 
tion of about 45 tons of steel or wrought-iron and cast-iron pipes 
and valves, oil extractors, &c. Conditions and specifications from 
the manager of the electric lighting departinent (Mr. Harold Dick- 
inson), 1, Whitehall.road. "Tenders to the town clerk (Mr. W. J. 
Jeeves), Town Hall, Lecds, by Nov. 13. See advertisement. 

Swindon Corporation invite tenders for the supply. delivery and 
erection of steel poles, overhead line section-boxes, are lamps and 
accessories. Specifications, &e., may be seen at the offices of the 
consulting engineers (Messrs. Lacey and Sillar), 78, King-street, 
Manchester, and 2, Queen Anne’s-gate, Westminster, London, 


THE ELECTRICIAN, 


OCTOBER 30, 1908. 69 


S.W., and may be obtained from the latter office only. An adver- 
tisement gives further particulars. Tenders to the town clerk 
(Mr. Robert Hilton), Town Hall, Swindon, by Nov. 16. 


The Scottish office of the May-Oatway Fire Appliances (Ltd.), 
invite tenders for wiring for various installations of Oatway auto- 
matic fire alarms for direct communication with the fire brigade 
headquarters at Glasgow, Aberdeen and Partick. Some informa- 
tion is given in an advertisement; other particulars from the 
managing director, 49, Queen-street, Glasgow. Tenders by Nov. 7. 


Bermondsey (London) Borough Council invite tenders for low- 
tension triple-concentric feeder cables, are circuit and pilot cables 
and sundry connection boxes; also cast-iron arc lamp standards 
and accessories, arc and incandescent lamps, switchboxes and 
sundry fittings for same. Tenders to the town clerk (Mr. Frederick 
Ryall) bv noon Nov. 9. 


Chichester Waterworks department require tenders for electrical 
water level indicators and recorder, and telephoncs between their 
Waterworks, pumping station, reservoir, sewage works and city 
surveyor’s office. Tenders by Nov. 6. 


London County Council invite tenders for supply and erection of 
(a) engine, dynamo, switchboard, &c., and (ö) electric wiring, mains 
and fittings required for the installation of the electric light at the 
Abbey Mills pumping station. Tenders by 10 am. Nov. 3. 

Kilmarnock Corporation invite tenders for three Lancashire 
boilers, engines and dynamos, overhead travelling crane, storage 
battery and switchboard. Tenders to town clerk (Mr. W. Middlemas) 
by Nov. 18. 

Beckenham Urban District Council invite tenders for the electric 
wiring of houses in their district under a “ free " wiring scheme. 
Tenders to the clerk (Mr. F. Stevens) by 4 p.m. Nov. 9. 

Chorley Corporation invite tenders for the transfer of their elec- 
tric lighting order, 1896. Further particulars from the town clerk 
(Mr. Jno. Mills), Town Hall, Chorley, to whom tenders. 


Wakefield Corporation require a 400kw. two-phase generator 
(engine, alternator, exciter and accessories). Tenders by Nov. 7. 

Wednesbury Corporation invite tenders by noon Nov. 20 for 
wiring and fitting up various public buildings for the electric light. 


Manchester Paving committee invite tenders by Nov. ö for laying 
underground telephone pipes, 

Blackpool Electricity and Tramways committee invite tenders for 
a new 450kw. traction set. Tenders to chairman by Nov. 14. 

Radcliffe District Council invite tenders for lighting and traction 
switchboard and accessories and rail bonds. Tenders by Nov. 14. 

Dundee Council invite tenders for tar boiler, pitch compound and 
wood troughing for their electricity department. Tenders by Nov. 7. 

Plymouth Corporation invite tenders for wiring the borough 
asylum. Tenders by Nov. 14. 

Tenders will be recived up to 2:30 of Dec. 80 for the supply and 
delivery at the Commonwealth of Australia Departmental Stores, 
Sydney, N.S.W., of telegraph, telephone and electric light material. 
Specifications, conditions and tender forms can be seen and obtained 
from the General Post Offices of Sydney, Melbourne, Brisbane, 
Hobart, Adelaide and Perth, and samples may be seen at the four 
first-mentioned offices. 

The Ceylon Government is prepared to consider proposals from 
contractors for the supply of electrical energy to the offices, build. 
ings and premises of the Government within the municipality of 
Colombo for a term of years commencing about Aug. 1, 1905. A 
memorandum is published in the Government Gazette for Oct. 2 set- 
ting out the terms of the agreement to be entered into, the price to be 
charged for current, system and pressure, contract terms and list of 
the buildings to which current is to be supplied. Proposals to the 
Colonial Secretary, Colombo, Ceylon, not later than Dec. 1. A cop 
of the Gazette can be seen at the Commercial Intelligence Branch 
of the Board of Trade, 50, Parliament-street, London, S.W. 


. Tenders are invited for the concession for lighting the town of 
Culiacan, Mexico, by electricity. Proposals will be received by 
letter until Dec. 81, by the Secretario del Ayuntamiento, Culiacan, 
who will supply further information. The city has a population of 
12,000, and 1s the capital of the State of Sinaloa. 


TENDERS RECEIVED AND ACOEPTED. 


Bradford Corporation have placed an order with Mr. J. Best for 
constructing the permanent way of the tramways from Pateley 
Bridge to Lofthouse at £20,300, and from Lofthouse to Augrem 
Reservoir at £5,385. 

Swindon Town Council have accepted the tender of Messrs. E. 
Wood & Co. (at £500) for reconstructing lifting bridge and swing 
bridge and providing new footbridge over the Wilts. and Berks. 
canal at Swindon, in connection with the Council's electric tramways. 


The Central South African Railways (before the termination of 
the war known as the Imperial Military Railways of the Transvaal 
and Orange River Colonies) have placed contracts for the equipment 


of the lines in the Orange River Colony with the Tyer electric tablet 
signalling system, at an outlay of over £49,000. 

Devonport Corporation received the following tenders for a 
negative booster :— 


Brush Company (accepted)........ 827 guar. eff. ...... £327 
Elec. Construction Co. .......... ВОТ ^^ музу 465 
Brit. Schuckert Company......... 767; ; 455 
Lister Elec. Mfg. Co. ............ M 433 
Mather and Plati............ РР ЗЭ. въже 425 
Laurence, Scott & Со. .......... 5 420 
Lancs. Dynamo and Motor Co..... [| MEE . 410 
Brit. Westinghouse Co. ......... : 40 „„ 597 
Thomas Parker (Ltd.) .......... 71:57 бл 893 
Mavor and Coulson.............. ЧОО” —— wawess 391 
Rhodes Elec. Mfg. Co. ........ T 77°. ел 390 
Johnson and Phillips............ BIS... yeris 375 
Keighley Eng. Co. .............. 805^  ...... 347 
Bruce, Peebles & Co. ............ rU MEET Ter 341 
Industria] Eng. Co...... T" (Po EE n 338 
Siemens Bros. & Co. .......... T 1299». vis 332 
Crompton & Со. ................ T 313 
Walker and Hod gets 80 xe 310 
British Elec. Plant Co. ......... Я ЧО з. -o жакан» 810 


Among the recent orders received by the British Schuckert 
Electric Co. аге :— 

For Paisley Corporation: Extensions to tramway switchboard, con- 
sisting of nine panels with instruments and switchgear ; also a negative 
booster set of 27kw. capacity to work in connection with return-current 
feeders. 

For Dunlop Rubber Co. (through Messrs. Willans and Robinson, 
who are supplying the engine): A 275kw. direct-current generator, 
250 volts, 840 revs. per min. This machine will operate in conjunction 
with the existing plant of the Dunlop Company, the whole of which, 
including generators, motors, &c., was installed by the British Schuckert 
Electric Co. 

For Lurgan Weaving Co., Belfast: An 88jkw. combined direct-current 
generator, 220 volts, and Allen steam engine, together with ejector 
condensing plant complete. 

An order (as sub-contractors to Messrs. Crompton & Co.) has been 
placed with Messrs. Rowland Carr & Co. for 40 are lamp columns 
and accessories for Hackney. 

An order has been placed with the National Rail and Tramway 
Appliances Co. by the Sheftield Corporation for 75 car sets of 
National life-guards at £5. 5s. each. 

Southend Town Council have accepted the tender of Crompton & 
Co. for electrical instruments for the electricity works at £163. 

Messrs. Rowland Carr & Co. have obtained a further order from 
the New Century Are Lamp Co. for 40 arc lamp columns for Stepney. 

Blackpool Corporation have accepted the tender of Crompton & 
Co. for the supply of arc-lainp carbons for the ensuing year. 

Bristol Town Council have accepted the tender of Mr. D. 
McNaughton (agent for M. Fabius Henrion) for arc lamp carbons. 


Bolton Council have accepted the tender of E. Green & Sons for 
economisers at the electricity works. 


Brighton Council are recommended to place an order with 
Dick, Kerr & Co. for 20 new tramcars at £10.200. 


Farnworth (Lancs.) District Council have accepted the tender of 
Mr. Walter Kellett for wiring the infectious diseases hospital. 

Messrs. Rowland Carr & Co. have secured the contract for the 
steel troughing in connection with the electrification of the Under- 
ground Railways. 

Messrs. Pritchetts and Gold have received an order from West 
Ham Corporation for an electric motor car for the use of the 
borough electrical engineer. 

BUSINESS NOTIOES 

The address of the Melbourne house of W. T. Henley’s Telegraph 
Works Со. (Ltd.) has been altered from Cromwell-buildings to 
380-382, Bourke-street, Melbourne. 

The offices of the London Chamber of Commerce have been 
removed to Oxford-court, Cannon-street, E.C. 

Messrs. H. Cecil Hodges & Co. notify that they have established 
works at Millwall and offices at 52, Queen Victoria-street, London, 
E.C., where the business of manufacturers of electrical apparatus 
will be carried on. Mr. J. Gray, 19, Waterloo-street, Glasgow, has 
been appointed sole agent for Scotland, and Messrs. Dixon & Co., 
Imperial Buildings, Westgate-road, Newcastle, for Newcastle and 
the Tyne district. The company’s telegraphic address is Ammeter 
London,” telephone 8041 Bank. 

Mr. H. Willoughby Lance, who has been engaged at the Islington 
(London) electricity works for seven years, and who has acted as 
senior mains electrician for the latter three years, has acquired the 
electrical contracting business lately carried on by Mr. Edward Leach 
at 9, Tudno-street, Llandudno. Mr. Lance was, prior to his engage- 
ment at Islington, in the service of the Brush Company and the 
General Electric Co., and is district agent for the Brush Company’s 
incandescent lamp and North Wales representative for Messrs. 
Fielding and Platt’s gas and oil engines and hydraulic machinery. 


70 


THE ELECTRICIAN, OCTOBER 80, 1908. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Claims against the Yorkshire Electric Power Syndicate (Ltd.) 
must be sent by Nov. 21 to Mr. J. W. Close, 7, Greek-street, Leeds. 


Claims against Harry South & Co. (Ltd.) must be sent to Mr. H. 


H. Hilton, 7, Lothbury, London, E.C., by Nov. 7. 


In the matter of Ferranti Limited an approximate balance-sheet 


has been issued by the joint receivers and managers (Messrs. A. W. 
Tait and Arthur Whittaker) up to Sept. 2 last. 


independent valuations ” :— 
` Approximate Balance-sheet at Sept. 2, 1903. 


LIABILITIES. E ASSETS. 
Capital Issued: s. d. Leasshold land, build- £ s.d. 
Six per cent. ings, plant and 


ma 
chioery and fixtures 153, 800 
Goodwill and patent 


cumulative 
pref. shares £120,000 


9 10 


Ord. shares ......100,000 ess 48,800 0 0 
——— 220,000 0 0 Investments — Less 

Five per cent. first | loans secured thereon 25,312 11 0 
mortgage deb. stock 100,000 0 0 | Expendit'reon patents, 
Loans from bankers... 37,498 4 7 concessions, experi- 
Sundry creditors ...... 56,099 1 4 mental work and 

debenture issu» ...... 15,311 19 7 
Expenditure on work 

in hand.. 26,004 3 5 

Stock in hand............ 26,719 0 9 
' Sundry debtors and 

| debit balances ...... 99,806 12 6 
Cash at bank and in 

| ane 2318 4 6 

| Deficit ..................... 15,024 4 4 


£413,597 5 11 2 113,297 5 11 

Amongst the securities held by the bankers for their advance is a 
second mortgage of £30,000 on the assets of the undertaking, and 
£17,482 of book debts, Included in ‘‘ sundry creditors " was an amount 
of £617. 18s. 8d. for wages, and this, being preferential, has been paid by 
the receivers and managers. The deficit shown arises (so far as Messrs. 
Tait and Whittaker are able to ascertain) from the works not having 
dealt with a sufficiently large output in proportion to the heavy 
standing charges, and also from faults of & technical character in 
the construction and design of certain of the company's manufactures. 
The works are capable of dealing with a considerably increased output. 
The difficulties of manufacture have now, in a large measure, been over- 
come, and the management of the various deparments is in the hands of 
a highly-trained and efficient staff. The sums expended on patents, con- 
cessions and experimental work, &c., have made demands upon the 
resources of the company in excess to its working capital, and, certain 
arrangements intended to overcome temporary embarrassment not having 
been carried through, the appointment of recelvers and managers became 
imperative on behalf of the first mortgage debenture-holders, with the 
sanction of the company. It is hoped that with the improvements which 
have been and are being effected in the company's manufactures, and the 
economies which will be secured in the administration of its affairs, the 
business may be again made profitable and successful. In that case, a 
scheme for reconstruction wil be submitted for the approval of the 
Court. The receivers and managers ask that no steps be taken by 
creditors likely to hamper them in the process of bringing the company 
into a satisfactory position. All necessary information is offered to the 
creditors on any point which may require explanation. In the mean- 
time, orders for materials required during the continuance of the receiver- 
ship are, as far as possible, to be placed with firms having already business 
relations with the company. 


Sales by Auction.—Messrs. Wheatley Kirk, Price & Co. have 
been instructed to sell by public auction, on Nov. 4, 5 and 6, piece- 
meal, the entire contents of the celebrated Castle Works, Northfleet, 
Kent. The catalogue includes a number of slide-surface and 
screw-cutting lathes, automatic screw machines, turret and chasing 
lathes, profiling and slotting machines, shapers, drilling, grinding 
and milling machines, polishing lathes, screwing and turning 
machines, а Lancashire boiler, one 150 н.р. Westinghouse steam 
engine, 9 H.P. Tangye gas engine, complete plating plant, &c. The 
entire contents (including the loose tools) are, with a few unimpor- 
tant exceptions, practically new, and are in perfect condition and by 
the best-known American and English makers. Catalogues (price 6d.) 
from the auctioneers, 46, Watling-street, London, E.C., and Albert- 
square, Manchester. See also advertisement. 

Messrs. Wheatley Kirk, Price & Co. have also been favoured with 
instructions from the liquidator of Heaton and Smith, Ltd. (Mr. 
J. P. Garnett) to offer for sale by auction, as a going concern, in 
one lot, at the Albion Hotel, Piccadilly, Manchester, on Tuesday, 
Nov. 3, at 2:30 for 8 o'clock, the valuable works premises of the 
company, including offices, stores, machine shop and galleries. 
Further particulars are given in an advertisement. Failing 
the sale of the whole, the land, buildings and motive power will 
be offered as an alternative lot, the purchaser having the option 
of taking over the plant, tools, &c., at valuation. Particulars will be 
supplied (gratis) on application to Messrs. David Smith, Garnett & 
Co., 22, Booth-street, Manchester; Messrs, Parkinson, Slack and 


The statement is 
accompanied by the announcement that “ the value placed upon the 
assets is that shown by the books of the company, it being deemed 
unnecessary at this juncture to incur the expense of obtaining 


in are lamp circuits, but may be used on other circuits. 


Needham, solicitors, 10, York-street, Manchester; or the Auctioneers, 
Albert Chambers, Albert-square, Manchester, and 46, Watling- 
street, London, E.C. 


Plant for Sale.—Blackpool , Electricity and Tramways com- 
mittee invite offers for some electrical plant, which can be seen 
running at the electricity works. Particulars from the borough 
electrical and tramway manager (Mr. Charles Furness), West 
Caroline-street, Blackpool. See also advertisement. 

Two Westinghouse motors (71 Н.Р. and 5 f. P.), with starting 
switches, &c., and a Worthington pump are advertised for sale in 
another column. 


Sale of Old Post Office BStores.— Tenders are invited for the 
purchase of about 45 tons of gutta percha, 100 tons of copper and 
a quantity of other metals, indiarubber-covered copper wire, glow 
lamp tops, &c. Forms of tender froin the controller of stores 
(G.P.O.), 17-19, Bedford-street, London, W.C. Tenders by 10 a.m., 
Nov. 11. See advertisement. 


Workshops and Factories to Let, &c A small foundry, in 
good position adjoining G.W.R. main line and close to three docks, 


is advertised to be let or sold. Applications to Mr. G. Mercer, New- 
road, Llanelly. 


Messrs. Geo. W. Dawes & Co., auctioneers, 11, Basinghall-street, 
E.C., have large factories to let in London and suburbs, and also in 


Birmingham, Derby, Cheltenham, Colchester and other leading 
towns. 


Handy light worshops, suitable for electricians, &c. (with power 


if desired), are advertised to beletin another column. Apply, 4014, 
Wandsworth-road, London, S.W. 


Dynamo Wauted.—Messrs. S. Dixon & Son (Ltd.), Bow. lane, 
Leeds, want & 60-ampere 135-volt second-hand dynamo. 


Fault Localising Device.— Messrs. Oliver & Co.. of Woolwich, 
have introduced a novel electrical device, which they have termed 
“ Phielashok." It is intended for locating faults in connections 
The 
Phielashok takes the form of a flat pocket pencil-case, and owes its 
introduction to the high pressure now generally adopted. There 1s 
an outer metal case, and an inner slide portion specially prepared 
of very low electrical conductivity. This slide portion is capped 
with metal. In making the test the degree of shock is regulated by 
the distance the slide portion is drawn out from the case. It can 
be used up to 1,000 volt circuits, or even higher, and can be applied 
to a large number of testing uses. 


Giibert Arc Lamps.— A new illustrated list of Gilbert arc lamps 
has just been issued by the Gilbert Arc Lamp Co., Ghingford, Essex. 
In this list the various types of lamps, lamp gear and accessories 
manufactured by the company are illustrated and described. A 
lengthy list of towns, docks, railway stations, &c., where these arc 


lamps are installed is given, and shows great variety of the lighting 


work efficiently done. 
Electric Driving for Printing Machinery.—A formidable and 


interesting list of printing firms who have introduced electric driving 
into their works is issued by Messrs. J. H. Holmes & Co. of Newcastle- 
on-Tyne and Soho-square, London. This list comprises over 100 of 
the principal letterpress and lithographic printing undertakings, 
type foundries, bookbinderies, printing machine manufacturers and 
newspaper printing plants in the kingdom, and includes the driving 
of all classes of printing machinery, from the Ное” and * Victory“ 
rotary giants to the miniature platen. Of this branch of electrical 
engineering work Messrs. J. H. Holmes & Co. have secured a large 
share for their make of the Lundell continuous-current electric 
motor; 27 of these machines are installed at the Bank of England, 
aggregating over 60 H. P., and a printing firm at Carlisle have no less 
than 102 electric motors of a total of 418 B.H.P. The“ Holmes- 
Clatworthy” system of printing machine equipment is being applied 
in the principal printing offices of the country. The apparatus con- 
sists of a main and auxiliary motor geared direct to the main shaft 
of the printing press, and a controller with a single handle for 
starting, ‘inching " round (during making ready, changing set-offs, 
and similar operations), and for speed regulation and stopping. 
For the convenience of the machine minder, and as a labour-saving 
adjunct, stop-pushes are fitted at convenient positions about the 
machine to effect an instant stop when required. The facilities 
offered to the minder and the layer-on by the provision of electric 
driving are becoming very fully appreciated, and are, in fact, amongst 
the chief advantages of electric motor driving. The economy of 
working by electricity has long been clearly demonstrated, and as 
the older steam and gas motors become depreciated, electrie motors 
will, undoubtedly come into universal use for driving this class of 
machinery. As there are hundreds of thousands of printing 
machines running in all parts of the world to which electric driving 
can be applied, there is a very promising outlook for the ** Holmes- 
Clatworthy " system of printing machine equipment. 

Messrs. Bergtheil and Young have also issued a pamphlet dealing 
with special printing press equipments. This firm calls attention 
to the advances made in this class of motor work, and urges that the 
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large number of heavy printing presses now driven efficiently and 
economically by electricity proves the suitability of their motors for 
this work. The list of daily, weekly, monthly, and other papers 
and magazines printed on rotary and other presses electrically driven 
by printing press equipments supplied by Messrs. Bergtheil and 
Young is a formidable one, and the method of showing these by 
means of the front pages and titles is effective. 


Oatalogues,—The Western Electrical Co., 171, Queen Victoria- 
ireet, E.C., and North Woolwich, London, E., have published a 
catalogue specially devoted to 
telephone installations for 
electric traction systems, and 
it is claimed for the special 
type of telephone equipments 
manufactured by the com- 
pany that, to meet the require. 
ments of the tramway service, 
special attention has been 
given to reducing the quantity 
of apparatus required to а 
minimum without sacrificing 
efficiency. In the use of this 
apparatus & microtelephone, 
plug, and spring jack only 
arc required, no induction coil 
or batteries being necessary. 
In the accompanying illustra- 
tions, Fig. 1 shows a folding 
pocket microtelephone quar- 
ter actual size. The trans- 
mitter and receiver fold over 
to a length over-all of 6in. 
Fig. 2 shows a tramway wall 
switchboard designed for use 
in conjunction with the tele- 
phone instrument at the 
generating station, and is the 
type of board employed when 
the telephone system extends 
over several different routes. 

Mr. A. P. Lundberg, 477- 
487, Liverpool-road, London, 
N., has ready a new list of 
special types of electric light 
fittings and accessories for 
which his finn is noted. 
It is not necessary at this 
time of day to particularise 
Mr. Lundbergs manufac- 
tures, but we may say that 
the catalogue just issued 


Fic. 1.—Pucket Microtelephone, 
} full size. 


Fic. 2.— Wall Switchboard. 


contains numerous items of electric lighting details which bring Mr. 
Lundberg's manufactures right up to modern requirements. The 
demand for these goods is a constantly increasing one, a proof that 
the market for a well-designed and well-made article is always a 
steady and usually an improving one. 

The Electrical Fittings Co. have ready а Lagu catalogue 


of serviceable and artistic fittings in polished brass, oxidised copper 
and oxidised silver. The company’s showrooms at 88, Conduit- 
street, London, W., have an excellent display of these goods installed 
for buyers’ convenience. 

We have called attention from time to time to the sectional 
catalogues issued by Messrs. Holden and Brooke of Manchester. 
We have now to acknowledge the receipt of this firm’s complete 
catalogue. comprising 220 pages and nearly 200 illustrations of all 
kinds of stenin plant specialities. The catalogue is indispensable to 
steam users. 

Psychiloid (Ltd.), Love-street, Sheffield have ready a new price 
list of Psychiloid insulating materials. It is claimed that this 
material has been submitted to the severest tests with satisfactory 
results, and is now being used by many electrical firms as a 
substitute for vulcanite, ebonite, &c. Psychiloid has great rigidity 
and strength, and is insoluble in all ordinary solvents. The list 
before us includes prices for sheets (round and square), tubing, 
insulating handles and hand wheels, commutator rings, pushes and 
washers, &c. Psychiloid sheets are made from jin. to lin. in 
thickness. The material is easily drilled, punched, sawn or worked 
in a lathe. 

Baker's Patent Appliances Co., Scarborough, have issued a new 
catalogue of oil separators, which contains new facts concerning 
this apparatus, and also designs for several varieties which have been 
constructed to meet special requirements of existing engines where 
limited space is at disposal. The company claim that engineers 
who experience trouble with grease in their boilers will find the 
information given in the new st of service. 

From the Metallic Seamless Tube Co. (Ltd.), Wiggin-street, Bir- 
mingham, a neat catalogue of metallic steel conduit and accessories 


for electric wiring is to hand. The company claim that they have 
invented and fully protected a device which gives, at little extra 
cost, a perfect metallic connection, besides being easier to instal 
than the screw systems. This is known as the Bayliss patent grip 
system, which, it is urged, enables a much lighter gauge conduit to be 
used at a considerable saving in cost; abolishes the use of screwing 
tackle, ensuring the work being carried out more quickly and easily, 
and prevents the revolving of tubes, twisting of wires, and'damaging 
of insulation. Examples of this system are illustrated, as well as a 
large variety of bends, tees, clips, crosses, crampets, saddles, blocks, 
nipples, connection, branch and junction boxes, &c. The metallic 
steel conduits are supplied, with the exception of the welded type, 
in two gauges, light and heavy, and full particulars of the wiring 
capacity of these are set out. 

Four pamphlets, Nos. 155, 156, 157 and 158, are published by the 
British Thonison- Houston Co., dealing respectively with Induction 
Motors," ** Enclosed Arc Lamps,“ Oil Switches," and Overhead 
Trolleys." All the lists are fully illustrated, and in the- arc lamp 
list there are some excellent illustrations of interior illumination by 
B.T.-H. lamps. | 

Messrs. Н. Cecil Hodges & Co., 52, Queen Victoria-street, London, 
E.C., have ready a new pamphlet list of electrical testing and 
measuring instruments, switchboards, &c. 


Exports of Electrical Apparatus and Material. —The follow. 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Oct. 21 to 27, with the ports 
of destination :— 

Africa—Alexandria, £55; Beira, £261 
material); Cape Town, £4,153 (including £951 telegraph material) ; 
Chinde, £59; Delagoa Bay, £7,321; Durban, £1,153 (including £198 
telegraph material); East London, £1,808; Port Elizabeth, £1,806; 
Port Said, £777; Tripoli, £202 (telegraph material). Argentina—Buenos 
Ayres, £1,535. Australasia — Auckland, £75; Fremantle, £313; 
Launceston, £95; Melbourne, £440; Perth, £337; Sydney, £2,510 
(including £90 telegraph material); Wellington, £2,554 (including £2,423 
telegraph material). Brazil--Bahia, £9,618 (telegraph material); Rio 
Janeiro, £84. Canada—Kingston (Ont.), £30; Montreal, £24 ; Toronto, 
£85. China—Shanghai, £408.  Columbia—Santos, £14. Denmark— 
Copenhagen, £52 (telegraph cable). Germany-—Hamburg, £250 (tele- 
graph material. Holland—Amsterdam, £60. Hong Kong, £399. 
India—Bombay, £130; Calcutta, £1,290 (including £770 telegraph 
material); Madras, £272. .Japan--Nagasaki, 1 knot telegraph cable; 
Yokohama, £641. Mauritius, £30 (telegraph material). Afexico—Vera 
Cruz, £2,433. Portugal Lisbon, £380; Oporto, £111. Russia—Kure, 
£97 ; Bt. Petersburg, £59 (telegraph wire). Straits Settlements—Penang, 
£59; Singapore, £824 (including £776 telegraph material) Siceden— 
Gothenburg, £15. United States—New York, £22. West Indies—St. 
Lucia, £22. Total £35,353, against £7,404 in the corresponding week 
last year (Oct. 22 to 28). 


including £99 tele h 


PATENT RECORD. 


mD 
The following List of Applications for Patents and Specifications published 
has been led for this Journal by Mussrs. MEW RUR, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nors.— The under mentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panics application, an asterisk is a fized. 

Unless otherwise stated, the application ts made in London. 

July 2, 1903. 
14,721 С. H. Jones. Liverpool. Holders for incandescent lampe. 
14,728 J. C. FuLLER. Primary batteries. 
14,731 P. R. J. WiLLis. Kingston - on - Thames. Electrolytic separation of 
copper and nickel from mattes or ores. (C. S. Shields, Canada ) 
14,754 C. C. Ккомлвт. Cricklewood. Electric lamp.* 
14,770 W. E. BugNAND. Sheffield, Electric motors or dynamus, 
July 3, 1903. 
14,814 S. G. Вкоскокв and W. G. HAT wOOD. Rheostat applicable аз regu- 
lator motor-starting switch. 
14,825 H. E. STARRETT. Metal anodes.* 
14,828 A. 1). TunmI. Apparatus for signalling through space. 
14,837 J. Кир.  Flash.light eignalling apparatus. 
July 4, 1903. 
14,877 А. Ескетан and W. WHiTE. Manchester. Mounting electrical 
fittings on or in metal bases, frames and cases, 
14,83 R. KLEMM and F. Reiss. Electric motors.“ 
14,908 E. E. Passtwich and E. C. Lea. Electric contacts. 
July 6, 1903. 
14,915 E. J. MunPHY and А. TowNsEND. Are lamps. 
14,920 H. MjHopart. Automatic exchanges and operating same. (F. Merk, 
Germany. ) 
14,923 E. Apams-RanDALt (trading as E. von Hoffmann). Apparatus for 
electro-mechanical maseage. 
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SPECIFICATIONS PUBLISHED. 
Norts.— All specifications can be obtained at the uniform price of 8d. each. 


1 
25,949 Eckstein and Coates. Electrical influence machines. 
24,101 САвоглх (С.Е. Co., U. S.). Transforming electric energy. 
24,172 GALLOWAT. Conduit system of electric traction. 
24,236 Broun. Obtaining metallic sulphides in electric furnaces. 
24,350 ELMORE. Electric currents for electrolysis. 
24,644 BunLEIGH. Field magnets of dynamo-electric machines. 
24,711 CaRoLaN (G.E. Co., U. S.). Magnet coil spoole. 
25,442 Iunuorr and UNITED ALKALI Co. Secondary electrodes for electro- 
lytic apparatus. 
27,672 Rosgrtson. Engine-room telegraphs, 
28,523 Happan (Soc. Francaise de l'Accumulateur Tudor). 


1903. 
5,811 Милка. Manufacture of induction coils. 
7,191 RAYNER (Wilhelmi). Protection of underground cables and conduite. 
7,737 TuNBBiDGS. Terminals for secondary batteries. 
8,488 Remy and Remy, Magneto-electric generators. 
9,516 BLONDEL. Arc lampe. (Rights under Patents, &c., Act, 1901, not 
granted.) 
11,758 Laxe (Elektri-k Bureau). Telephone switchboards. 
12,685 Corm. Conduit systems for electric tramways and railways. 
12,801 COMPAGNIE ANONYME CONTINENTALE POUR LA FABRICATION DES 
Comprzurs a Gaz ET AUTRES APPAREILS. Elestric meters.. (Date 
applied for, Oct. 4, 1902.) 
13,983 SrLITDoRF. Induction coils. (Date applied for, April 8, 1903,) 
14,888 KLEMM and Reiss. Electric motors. 
14,940 NzunERG. Indicating excess of specified speeds on dynamos, motor 
cars, &c. 
15,338 Roos. Magneto-electric ignition apparatus. 
15,929 Jongs, JoNzs and SzpwzLL. Vehicle for conveying cable drum 


Accumulators. 


COMPANIES' MEETINGS AND REPORTS. 


Monte Video Telephone Co. (Ltd.). 


The annual general meeting was held yesterday, Mr. FRANK WILLIAMS 
JoNES presiding. 

The Secretary (Mr. E. M. Reiss) read the notice convening the meet- 
ing and the auditors' report. 

The CHAIRMAN said the past year had been one of continued 
progress, and the prospects of the company for the future were very 
satisfactory. An especially favourable feature had been the acquisition, 
after long negotiation, of the system of camp lines known as La Hispano 
Uruguaya, with which for & number of years they had had a working 
arrangement. This had given them 14 small exchanges, and added over 
800 subscribers. The property had been acquired upon a fair basis, and 
afforded an additional assurance in regard to their business in Monte 
Video, with which all of these exchanges were in speaking connection. 
General improvement was manifest in Uruquay, particularly in and about 
Monte Video, and it was hoped that a settled condition of affairs through- 
out the Republic had been reached. In their liabilities the item of sundry 
creditors stood at an unusually high figure, as it included the balance 
due on account of the purchase of La Hispano Uruguaya, the payment 
for which extended over two more years. Depreciation (£8,000) remained 
the same, but reserve (£26,500) had been increased by £5,000 and would 
now beincreased a further £5,000. The assets showed a capital expenditure 
forthe year of £14,499, mainly on account of the acquisition of La Hispano 
Uruguaya. Investments, real estate in Monte Video (£13,360) and other 
investments (£9,711) stood practically as they did a year ago, the former con- 
sisting of their office properties in Monte Video, and the latter of securities 
at their bankers, which, at present Stock Exchange prices, were worth 10 
per cent. more than the figure at which they stood in the books. The 
profit and loss account showed an increase in net receipts for the year of 
over £1,000. "The directors had been fortunate in arranging for the con- 
siderable expenditure of the year without issuing fresh capital, owing to 
the policy adopted some years ago, and consistently followed since, of 
putting substantial sums each year to reserve. Continual demands for 
capital expenditure were to be expected, which after & time would make an 
issue of debentures necessary ; but until this was imperatively demanded, 
and until a favourable time for such an issue should arrive, they would 
endeavour to confine expenditure within the limits of their reserve. The 
directors felt justified in recommending an increased dividend on the 
ordinary shares from 24 to 3 per cent. He moved the adoption of the 
report and accounts. 

Mr. CHARLES LOCK seconded the motion, which, after a short 
discussion, was carried unanimously. as were resolutions approving the 
dividends and re-electing Mr. F. W. Jones a director. 

À cordial vote of thanks to the chairman terminated the proceedings. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)— The directors’ 
report for year ended June 30 states that the gross receipts show an 
increase over the preceding year of $95,717. and the net earnings (after 
charging renewals) an increase of $39,172. After deducting £10,146 for 
provision for renewals maintenance, £1,494 bonus to employés, writing 
£1,000 off preliminary and issuing expenses, and adding £1,594 to capital 
amortisation fund, the net profit for year (with balance from last vear) is 
£38,308. Deducting interest and interim dividends and providing for 
dividends on cumulative perpetual preference shares and preferred ordi. 
nary stock to June 30, the directors recommend a dividend on the deferred 


ordinary stock at the rate of 3 per cent., making 5 per cent. for year, to 
transfer to contingency fund £1,000 and to reserve £3,000, leaving £1,099 
to carry forward. 


EDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—The 
iwentieth annual report of the directors (for the year ended June 30 
last) states that £30,834. 188. 5d. has been brought forward from profit 
and loss account. Debenture interest has absorbed £18,760. 18s. 4d. ; 
£5,690. 4s. 2d. has been set aside for depreciation on freehold and lease- 
hold property, plant and machinery ; £6,174. 10s. 3d. has been applied in 
writing down values of stocks; and £1,168. 10s. 3d. has been reserved 
for bad and doubtful debts ; £1,000 has been added to reserve for future 
stock depreciation. The result (as shown in the balance-skeet) increases 
the debit balance by £1,959. 4s. 7d. The cost of establishing the busi- 
ness, goodwill, &c. (£443,151. 8s. Id.) has been brought forward at the 
previous figures. Freehold and leasehold property, plant, machinery and 
tools have also been brought forward at their previous value, with the 
addition of the amount expended to June 30, less depreciation as charged 
in net revenue account. The shares of the Altrincham Electric Supply 
(Ltd.), have been taken at par, as in previous years. The indebtedness 
of this company has been reduced by £151. 15s. ld. There has been 
expended on capital during the year £2,770. 2s. 4d. 


MAY-OATWAY FIRE APPLIANCES (LTD.)—At the annual meeting on 
Friday last the report of the directors for the period from Aug. 1, 1902, to 
June 21, 1903, showed the net profit to be small, but that the company 
had turned the corner. For the first time in the history of automatic fire 
alarm industry in the United Kingdom, income from goods sold had been 
made to meet expenditure, and the transition from a loss of £5,980 shown 
by their last balance-sheet to a profit of £220 in the present one had been 
effected by careful management, economy in administration and quad- 
rupling their turnover. During the period covered by the report some 
large installations had been completed, which were working satisfactorily. 
Several fires had been detected and announced by their means. Direct 
connection by the company's system had now been made or was authorised 
by the headquarters of the fire brigades at Glasgow, Liverpool, Man- 
chester, Birmingham, Leeds, Sheffield, Dundee, Bolton, «е. No rebate 
had yet been granted by the tariff fire insurance companies to the com- 
pany's clients in the United Kingdom, but these offices in March last 
decided to allow a 10 per cent. reduction to users in New Zealand, and it 
was hardly likely that equally fair treatment will long he delayed here. 
After consultation with the company's auditors the directors decided to 
allocate the loss incurred during the initiatory stage of the company's 
existence two-thirds to capital and one-third against trading profits. To 
advance the dividend.earning stage of the company’s operations the 
directors recommend the shareholders to agree to acall of 1s. 3d. per share 


METALLIC SEAMLESS TUBE CO. (LTD.)—The chairman (Mr. Wm. 
Neale) presided at the meeting last week, and congratulated the share- 
holders on the report, as for the first time in five years they were able to 
pay a small dividend. ‘The direc'ors intended the company in the long 
run to be one of the best of the kind in the coüntry. Referring to the 
proposed new tariffs, he said these new tariffs would not help the com- 
pany much, for it had only the home trade to look to, and the competition 
between tube makers for that was so keen as to be absolutely ruinous. 
If they could agree among themselves that orders should not be taken at 
prices which involved an absolute loss, as at present, it would be a good 
thing for them all. Mr. E. Fletcher, a director, said that before the 
imposition of the McKinley tariffs in the United States, which raised 
the duty on tubes from 15 to 50-60 per cent., the company did an 
excellent business with that country, but they had never since sent à 
foot of tube to America. 


RICHARDSONS8, WESTGARTH & co (LTD.)—At the meeting on Monday 
the chairman (Sir C. Furness, M.P.) said that on the formation of the 
amalgamated company the prospectus stated the estimated profits for the 
ensuing three years at £235,110, but the actual protits had amounted to 
£258,031. Their policy had always been progressive, and, consequently, 
considerable extensions had been made in several departments during the 
year at Hartlepool, Middlesbrough and Sunderland. In connection with 
the last-mentioned works the substitution of gas for steam engines had 
been a great success. The directors had decided to build new turbine 
shops and equip them with the most modern plant, and they had obtained 
a licence to manufacture the well-known Parsons stcam turbines. He 
explained the system of rewards for apprentices who passed certain 
technical examinations which the firm have adopied and which was 
recenily described in The Electrician. A dividend on the ordinary shares 
for the half-year of 6 per cent. per annum was declared. 


WESTERN TELEGRAPH CO. (LTD.)—The report of the directors for the 
half-year ended June 30 states that the revenue for this period amounted 
to £229,090 Os. 1d. and the working expenses to £94,791. 8s. After 
providing £13,578. 18s. for interest and sinking fund, and £3,239. 13s. 5d. 
for income tax, there remains £117,180. Os. 8d., added to £5,331. 15s. 7d. 
brought forward, making £122,811. 16s. 3d. A quarterly interim dividend, 
amounting to £31,189. 10s., has been paid, £35,000 transferred to general 
reserve and £2,000 to maintenance ships’ reserve. The revenue includes 
£14,790. 1s. dividends upon the company's investments in other telegraph 
companies. The directors now recommend a final dividend of 3s. per 
share, making a total of 6 per cent. for the year, and also the payment of 
a bonus of 2s. per share, both tax free, which together will amount to 
451.982. 10s., leaving £2,639. 165. 3d. to be carried forward. The 
dividend and bonus will be payable by Nov. 5. The register of transfers 
is closed from Oct. 25 to Nov. 4 inclusive, 
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NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— аааяв 


NEW COMPANIES. 

INCANDESCENT LIGHTING AND ELECTRIC FITTINGS CO. (LTD.) —Reg. 
in Edinburgh on Oct. 20, capital £2,000 in £1 shares, to carry on, in 
Glasgow or elsewhere, the business of manufacturers of and dealers in 
electrical and gas fittings, &c. 

SEALE, AUSTEN AND BARNES (LTD.)— Reg. Oct. 6, capital £15,000 in 
£1 shares, to acquire and carry on the businesses of electrical engineers, 
&c., at Tonbridge, Kent, of Seale and Austin and Case and Barnes. 


STATUTORY RETURNS. 

BRITISH CONTINENTAL ELECTRICITY CO. (LTD.) — The return to 
Aug. 13 gives the capital as £20,000 in 1,000 preference and 1,000 ordi- 
nary shares of £10 each, of which 1,000 preference and 906 ordinary 
shares have been taken up. £10 per share has been called up on 790 
preference and 756 ordinary shares, and £15,160 has been received. 
£3,000 is considered as paid on 210 preference and 150 ordinary. 
Mortgages and charges, nil. 

ELECTRICAL CORPORATION (LTD.)—In return to Sept. 14 the capital 
is given as £30,000 in £1 shares, of which 3,007 have been taken up. 
£3,007 has been paid. Mortgages and charges, nil. 

ELECTRICAL INKLESS PRINTING SYNDICATE (LTD.)—The return to 
Aug. 4 gives the capital as £70,000 in £1 shares, of which 63,482 have 
been taken up. 55,009 shares are considered as fully paid and £l per 
share has been called up on the remaining 8,482. Mortgages and 
charges, £330. 

HALIFAX AND BERMUDAS CABLE СО. (LTD.)—According to return to 
Oct. 8 the capital is £50,000 in 10,000 shares of £5 each, all of which 
-have been taken up and paid for in full. Mortgages and charges, £62,500. 


MORTGAGES AND CHARGES. 

BROOKER AND 9088 (LTD.)—Debenture, dated Oct. 9, to secure 
£500, charged on company’s undertaking and property, present and 
future, including unpaid capital, has been registered. Holder, F. Huth. 

CROSS ELECTRICAL ENGINEERING AND MFG. CO. (LTD.)—Debenture, 
dated Oct. 20, to secure £150, charged on company’s undertaking and 
property, present and future, including uncalled capital, has been 
registered. Holder, H. R. Smith. 

ELEOTRIO OZONE SYNDICATE (LTD.)—Issue on Oct. 9 of £100 deben- 
tures, part of series created Oct. 16, 1901, to secure £6,000, charged on 
company’s undertaking and pioperty, present and future, including un- 
called capital. No trustees. Previously issued of same series, £5,600. 

FRINTON-ON SEA AND DISTRICT ELECTRIC LIGHT AND POWER CO. 
(LTD.) — Issue on Oct. 12 of £1,300 debentures, part of series created 
May 7, 1903, to secure £3,000, charged on company's undertaking and 

roperty, present and future, including uncalled capital. Holders, W. 
Webster and Miss A. A. Mackay. No trustees. Previously issued of 
same series, £500. 

SHERARD COWPER-COLES & CO. (LTD.)—Issue on Oct. 12 of £50 
debentures, part of series created by resolutions of Dec. 8, 1901, and 
Feb. 7, 1902, to secure £6,500, charged on company's property, present 
and future, except uncalled capital. No trustees. Previously issued of 
same series, £6,225. 


CITY NOTES. 


ESI 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
silver 28d. per oz. (Oct. 29). Consols 881 —88 g for money, 88}—883 
for account; 23 per cent. 83—884 (Oct. 29). Consols Pay Day 
Nov. 5; Stocks and Shares Continuation Days, Nov. 10 and 21; Ticket 
Days, Nov. 11 and 25; Pay Day, Nov. 12; Mining Share Carry- over 
Days, Nov. 9 and 23. 

BRITISH ALUMINIUM CO. (LTD.)—An extraordinary meeting will be 
held on Nov. 4 to consider and, if thought fit, to pass a resolution reducing 
the capital from £400,000 by cancelling capital lost or unrepresented by 
available assets to the extent of £9 per share upon each of the 10,000 
ordinary shares of £10 each which have been issued and are outstanding. 

BRUNNER, MOND & CO. (LTD.)—It has been decided to declare an 
interim dividend for the half-year ended Sept. 30 at the rate of 30 per 
cent. per annum, the same rate as last year. 

ELECTRIC TRACTION IN CALIFORNIA.— A syndicate with which Messrs. 
H. E. Huntington and E. H. Harriman, two American railway magnates, 
are connected, has been formed for constructing a system of electric 
railways in Southern California. As a preliminary, Mr. Harriman has 
purchased one-third of the stock of the Pacific IZlectric Railway Co. and 
other corporations of which Mr. Huntington is president. 

ENGINEERING AMALGAMATION.—At a special meeting of the share- 
holders of Charles Cammell & Co. (Ltd.) on Wednesday the resolution to 
amalgamate with Messrs. Laird Bros. of Birkenhead was confirmed. 

MUNICIPAL LOAN.- During the weck the Standard Bank of South 
Africa invited applications for £300,000 4 per cent. inscribed stock of the 
municipality of Durban at £97 per cent. The loan is for the extension 
of electric tramways, electricity works, &c., and the proper equipment 
and future extensions of a telephone system ‘throughout the borough. 

NORWICH TRAMWAYS СО. The annual report of the directors shows 
that salaries, wages and directors’ fees have absorbed £15,676, rent, 
rates and insurances £2,106, stores £2,855, coals and coke £3,123. 
Traffic receipts amounted to £33,516, and advertising £139. This report 


was adopted at the meeting on Wednesday, and a dividend of 23 per cent. 
was declared. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Nov. 5 & special settling day in 20,000 6 per cent. cumulative 
£5 fully-paid preference shares of Bruce Peebles d Co. (Ltd.), and 6,369 
£1 fully-paid shares of the Querette (Parent) Co. (Ltd.), and have ordered 
the former to be quoted. The Committee have been asked to allow a 
further issue of £44,435 34 per cent. preference stock of the Eastern 
Te'egraph Co. (Ltd.) to be quoted. 


ULSTER ELECTRICAL POW8E AND DISTRIBUTION CO. (LTD.)—A meet- 
ing was held last week, when the engineers to the company (Messrs. 
Preece and Cardew) produced their report on the scheme generally and on 
the selection of sites. The scheme is likely to be favourably received in 
Ulster. Instructions were given to proceed with the bill and the acquisi- 
tion of the sites. 

WHITEHEAD ELECTRIC SUPPLY CO. (LTD.)—During the week this 
company has invited subscriptions for an issue of 7,100 ordinary shares 
of £1 cach at par. 
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ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


" — 


— — — — —— ——— — ee 


Е: 
qd AGGREGATE. 
Tm onda | E a. No. of Ino, or 
Bu eee ks. Amount. , Deo. (a) 
2 £ £ 
Aberdeen Corporation ...... Ot. 1 13 16 un mB + 4,10 
9 7 T 
Ayr СогрогаЧов............{ „ 4 xir 10! |8 8,518 + 40 
Barnsley **552009090009000009000 cee » 16 171 ee 413 7,525 ] eee 
Birkenhead .. „ W 1.000 + 113 xs ^ei 
* Birmingham ‘Tramways... н 24 5,193 sis 16 83,409 + 39,519 
Blackburn Corporation......: m E is А sus b ee 
Blackpool Corporation ..... | » 22 117 | + 15 £929 84,902 - 225 
Blackpool and Fleetwood... „ 24 255 ! - 10, 17 18,977 — 150 
Bolton Corporation... „, 95 1.745 + 105 80 56,493 + 7,255 
Bournemouth Corporation. „ 81 921 30 — 82,860 ка 
* Bradford Corporation ..... | » 25 3,650 + 412 90 116,099 + 16,456 
Brighton Corporation ...... 95 810 — 7 48 42,638 + 6,067 
Brisbane Tramways ......... Sept. 9 2947 | + 128 10 339,75 + 2 
Bristol Trams & Carriage... Oct. 21 4.460 + 895 23 119,144 + 12.779 
Buenos Ayres & Ko granos. Sept. 27 2,980 + 1290 | $38 40,894 + 8,093 
Burnley Corporation... : Oct. 24 8 + 184 30 82178 + 5,061 
Burton Corporation ........ » 22 876 ' ез | Ке n 
Calcutta Tramways Co... „ 24 132,721 , +86,376' 17 552,538 + 107, 276 
Camborne-Redrath  ........ » 96 109 227 , 6,080 dai 
Cardiff Corporation a „ 24 1.927 | + 422! 80 60,235 + 17,880 
Carlisle Tramways Co.. „ 21 190 | + 16 *49 © 8263 + 592 
Central London Railway 2| „ 24 6,137 | - 17 104,80 — 5,590 
Chatham and Dist. Lt. „ 22 549 + 42 12 22,921 : 
City & South London Riy.. » W 3229106 - 11 17 43,080 - 6,625 
Cork Electrio Trams Co. | » B 545 - 28 84 22,487 - 8,100 
Darwen Corporation ......... - ess e m - . 
Devonport & Dist. Trams. ,, 16 40 + 59 414 18,979 + 870 
Dover Corporation. . .. . „ 24 184 | — 16: 50 4Є5 + 131 
Dublin € Lucan Hailway..| „ 25 % | - 9| 17 319 + 158 
Dublin Southern рк „ B 892 + 71 716 5526] + 17,835 
Dublin United... ees) ogg 9З 3.775 TT 119 */16 67.845 , 
Dudley— Stourbridge... ОМК: » 16 799 ' + 263 + 8,414 
Dundee Corporation ......... » 2l 843 | + | ТЕА ae ios 
East Ham Council........... „ 24 69 ＋ 148 190 20,703 + 6,163 
Gateshead & Dist. Trams... » 16 915 | + 41 414 36,175 + 4,008 
Glaagow Co tion » 24 18,898 | + 1,351 21 — 238426 + 81,764 
Gravesend— North fleet..... » 16 234 T 24 | 415 10,1 t 969 
Greenock & Port Glasgow. „ 16 559 | + 53 41 99,934 + 1,758 
Halifax Corporation ...... „ i 1306 + 163 V dne + 4,745 
„ 21 1,305 + 166 
Hartlepool Tram ways. „ 16 263 | + 18 414. 11,847 + 611 
Hull Corporation „ 24 1,883 + 155 ttO 86,277 + 2, 200 
Ilkeston Corporation. . | 3i и M. | "T | 139 4 542 ч 
Isle of Thanet Co.. . . .. " | Bos: - 50 17 1984 - 1,006 
Kidderminster & District. „ 16 110 | - 7 414 5,461 + 173 
Kirkcaldy Corporation.. „„ 21 153 - 34 6,005 ' “+ 
Lanarkshire Trams Оо,..... » 22 701 г $10 | 68,855 А 
Leeds СогрогаЧоп............ „ 24 5320| + 40, 30 169,951 + 10,499 
*Liverpool Corporation ..... „ 17 10,242 + 264 42 424,090 + 14,021 
Liverpool Overhead Rly. ..| „„ 25 1,682 | + 91 | 17 95,765 + 1,924 
London County Council .. | „, 17 9,585 | + 2,818, 129 991,179 + 50,3533 
Lowestoft....................... 57 17 180 "T 118 8,917 eee 
Manchester Corporation „ 21 11,500 | + 6,161 | 19 993,594 + 143,628 
Mersey Railway ............... » 24 1,274: + 275 17 92529 + 4,975 
Meri! » 16 + 14 | 414 5,260  - 191 
Middleton ..................... » 16 262 | + 15 414 18,5388 + 1,663 
Newcastle-on-Tyne Corp... * 24 8,644 + 17 59,384 - 5,284 
Newport (Mon. „ 217 415 + 174 4 1.835 + 131 
*Oldham, Ashton & Hyde.. » 16 644 | — 19 414, 23,805 + 1,524 
Perth (W. A.) Elec. AME » 23 1,226 | + 263 812 48,590 -+ 5,051 
Peterborough .. wo n 16 182 "OR RE 6,251 © 
Poole and District. » 16 283 | + 35 413 12,928 + 1,939 
Portsmouth Corporation 2 “a 1,463 | + 84 , .. 
"Potteries нен „ 16 172|- 5 їз 65,153 + 8,418 
Re g Corporation э Ssa A | өөө dew ‘és ese 
Rothesay m » 16 511 - 9 | 414 6,596 + 1,603 
Salford Corporation.. . „ 26 8,925 | + 1,104 80 „189 + 35,193 
»Sheer nens . » 14 63 -: | 27 2,523 Ee 
Shemeld Corporation. „ 25 4491! + 828 17 79,008 + 6,971 
*Southampton Corporat’n.. » 23 967 | + б... $us MER 
Southend Corporation ...... „ 21 218 + 41, 99 10939 + 1,747 
Southport Tramways ...... » 16 290 | + 56 | 414 13,374 + 2,455 
S. Staffordshire Trams. | „ 16: 954 + 159| 414 37,459 + 6,652 
Sunderland Corporation. ,, 25 1, 88 + t9, 80 88,519 + 948 
» Swansea Trams ............... » 16 514 + 42 115 21,728 + 1,815 
Taunton Trams .. 8 „ 16 69 | + 3 41 2,584 - 193 
Tynemouth and District „ 16 987 | - 49| 44 13,522 + 890 
Tyneside Trams Co » 21 819 ki 43 ,840 5 
Wallasey District Council.. F 21 625 + 80 | 130 92101 + , 
та 5 — » 14. 653 - 8i 41 5,418 - 491 
rporation ......... "T „ 275 ose eas sss - 
Walverhannen District .. ** 16 983 + 72 414, 16818 + 17,348 
Na F „ 16 140 — 28 107 | . 
Yorkshire Woollen District: , 16 465 313 2.693 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. t Minus 8 days. { Minus 2 days. "| Plus 8 days. $ Plus 2 days. 
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f price | ug ms f f Price | Йй — 
IE NAME, Wed. 85 DIVIDEND | Faur то E NAME. Wed. FE DIVIDEND | WENK то 

| Oct. 28. Oct.28 || E Oct. 28 OcT. 28. 

А d S a> 

High-| Low- | tigh-| Low 

ELECTRIC RAR WAYS, TRAMWAYS, Ao. £ s. d, est. | eat. | TELEPHONES. £ s. d. est. | est. 

2/6 Anglo- tine Sh(1t0960,0075%Cm.Pt.| 43-48 |5 8 1 | April, Oct| 4 44 6 6/0 | Chili Telephone (fully paid) ............... 4j—54 5 14 3 August 5 | 44 
10 105 B Permanent бў рер, КЕ ра T m HEC H x 5 : | 81. 57 "Do De. Stock ` REM m 72 н. 6 10 2 e [5 72 
5/0 m Fer- ... - во 2 | LO C] 1060 | Do. oper Cont. Gam. ist Pret. | 13 Di4 |4 5 9 | Reb, dug ||. 

| 43%| Do. 44% Deb. Stock (red.) . 91—96 414 5 к "E 10) 6/0 Do. 6 per Cent. Cum. aud Pref. ....| 18 —14 | 4 5 9 | Feb, Aug + 
5%, | Do, Б por Cont. Pant inet Gd. 07—02 41810) n . st Say le Do Deb. боо М per Cent red.. эси 3 14 11 | Juno Des | . 

6 | Do. 5 per Cent. Cum. Pref. ............ 4—4 |511 1 T st. 4% | Do 4 per Cent. Deb. Stock (red.). 102 —104 | 3 17 5 TE Lodi E 

б x Do. 4 per Cent. Deb. Prov. Certs. ... 08 —102 4 9 6 К | ] 0/83 Gent!!! РТУ РУНА 4—1 6 0 0 April, Oct oe “+ 
87 | Bristol ways and Carriage Ord... 20 —21 | 3 10 10 | Feb, Aug ed J} .. | Do. брег Cent. Cum. Pref. as X 2" . 31 
4% | Do. Саш. Pref. (fully paid) ............ 10]—10j | 8 15 11 E 1 51 7 River Plate . . . . ws 6 |516 8 July 51 

| 4% | Do. Cent. Debs. .. . . . . . 108 —110 8 12 8 | Feb, Aug - {6 2% 5 per Cent. Саш, Pref. «| 44—54 |415 8 | June, Dec s 
ite British Columbia Elec. Elwy. Def. Ord.| 81 —87 Ss x st. 5% |* Do. 5 per Cent. Deb. Stock (red.)......| 104 - 107 | 4 13 9 | June, Dec i 

5E Do. Pref Ord. Stock, „„ 70 zu 581 Е: е as | ELECTRICITY SUPPLY. 

. 5% Cum. Perp. Pref. .......... з "| °> 2 .. | Blackheath & Gr wich. Dist. Ота (t. p. UN oe m ee 

lake Do. ета Cont. Ast Mork. еве. M e 121 11115 st. 44% | Do. 41 1st Db. Stk Prv. Cts. Ken. 119 фо | 8 15 7 » ТЕ 
10110/0 ectric Traction Ord.......... - = { ONE 119.1 115 1016,0 | Bournemouth & Poole Elec. Sup. Ord.| 124- 134 | 5 18 6 T els: 
10| 6/0 | Do. 6 per Cent. Cum. Pref. ............ Be 5 Fen АНЕ M 10 4/6 | Do. 4} per Cent. Cum. Pref ............ 10—11 |4 110 i i 
5Ю | Do. 5 man Belgrano Ord, өө. 120 —123 |4 1 4 L 122 10 60 | Do. 6% Cum. Second Pref. rr . 11 —12 5 0 0 is к cs 

ES m r Cant rage о Ord......... = poa . 5 3.1 44% | Do. 43 per Cent. Deb. Stock (red.) . . 108 —106 4 5 3 ze 106} | . 
3; Do. 6 Cum Pret....... роо e t. 47 | Bromley ( ent) EL Lt-&PowerlstDobe| 102 —105 | 4 6 4 ss ge 

70 Do. 5 Gent. m Debs e20900000022900009990900* 1 07 —11⁰ i 12 1 ee oe 5 476 Brompton & Kensington Elec. Sup. Ord. 104—10 4 3 9 = s 825 
5 Фо. 5 aad 1 Del b. 223 0 99 102 4 18 9 ее 99° 6 8/6 Da, 7 per Cent. Pref. овоеееве %%% LIII 10 m 3 6 8 Mar, Sept ы oe 

er oe ‚| 4% en ec. Sup. Co. 4% т. Stoch] 107 —110 | 3 13 2 vá ve 

Hi ce kd o. дхта 186 x 1st Deb. Stock red.) 8 „.| 106 18 : : 1 ee "i б 5 "Do: "f per Cont Pru. Electric Sup.. 9-9 5 5 3|Feb, Aug " 
hares 6960» ee 2 er — . ee 

4% Central T ondon Ordinary S — 95 — 9814 2 7 | June, Dec o0 95 70 5273 ae Undertaking ij % бш. Pref. Ў 5 : 15 0 ä euo s 
44 | Do 5 K . ...... оа oe L 00} st. 47 Do. 4% Deb. Stock (red ав —.—.— 104 —106 | 3 16 2 e e. 

47 Do. D e Cent. Deba.. TII 696 „ „0 „ 6 „ 5 — ee ° | 5 2 0 JEN Electric Supp «9000900002007 54—6 4 3 4 March ec i 53 
4 | dJ Pc мый саа 457 Gu Fri. * —118 m n e * | = Дь z Do. 42 per Cent. a7 Stoo red.) .. 108 —111 4 1 6 | Jn, Deo ..|llO | .. 
47 | CD. per Cent. let Mort, Bebe... 0 —102 318 8| T "EM E рех ot ondon рес Lighting dei 01—10} |? 6 4|Feb Aug | 40k | -- 

: Hi City and South London Rly. Con. Ord. 51 —53 | 517 10 | Feb, Aug | 524 | 514 в 55 * Do. ee Cent. Cum. Prob, cine 122 —127 318 i аА n 

j| Do. Брег Cent. Perp. Pref. (1801) . 127 —130 | 3 17 3 Feb Aug | --| -- 86. 442 | Do. 44% and Deb. Stock red). e | 102 —105 4 8 5| „ ү, 
6% no (15010. ——Á—— sssn бе 15 EET 317 ; ee "| * [| 10| 4/0 | County of London & Brush Prov. Ord.| 74-8) | 414 2 M T 
b DO (ox Cent Poetual Dabo 114 2117 3 8 6 * 10 60 | Do. 6 per Cent. Cum. Pref............... 114—124 | 416 0 | Mar, Sept] --| .. 

| 4 per rpetual Debs .. . 4 – Мау, Nov + ве. 47 Po. 44% Deb. Stock (all paid) (red.) 107 — 110 4 211 .. [109 fics 
5% о Colombo rame ee MEDD al o do ооо e St. ..| Do. Second Deb. Stock Prov. Certs..| 100 —103 102 1011 
oe | по oper Cent Pre e ne | 18-38 |81601 с. | 2| 2 Д5 20, Folkestone Electricity Supply Co. Ord 51-6} | 4 0 0 
60 Electrio bgt, & T TrackotAusi6ZGmPri] S4 |o: % r 

„ 95—98 |5 2 0 . | c Tl 5 6/0 | Kensington & Knightsbridge Ord....... j0[—14 | 4 611 » » 
уо | Gt. Nort cu Rly. rf. Ord. (4%)| 74—85 |310 7 .. * | [| 6) 6% | Do. 6 per Cent. Ist Pref... 4 5 9 Jan, Jul 

| MN D мока у & Brompton и st. 4% | Konsingin. & Kngtbg.Co-&NottingHil) i ч: j 

peyer eris. ...... — - - z ` 

10% {Imperial Tramwaye Ord  .................. 2) —21 4 13 0 | Mar, Sept аф % | 3 Co ош Station) 47 Deb, віск red. x Sar лб D 

t Do. 6 per Cent. Pt y —y— dh 14 —144 | 4 2 10 Mar, гере s 2 b 8/0 Do. 6 рет Cent Pref. Gnd a ye MN Б иб: 5 4 4 
17 ише By par oon ош. TY 169 —111) 4 3 1]|Jan, “uy 5 Две. 4% | Do. 4 per Cent. Ist Mort. Dob,........| 100 —102 3 18 5 Mr, In, S, D.. -- | =- 
26 шо 0 No |o dr. 5% Pt. | Pe JE : * 1| 80 metropolitan 686 Sup. Ord, MOM m-is 4 3 9 | April, Oct a Wit 
4| 4* | 170. & per Cent. MCD. SOG... — ae ee 5 . о — 23 ee 
A | engl c ny oii e HR ЧН УЕ fae) ge) ЕКЕ eet e 2g am Dio | = 
^e о O DUI Cent. 1101... €69.9900909002290 — , oe ee 8 JA per en Db. tock red. -— vi . * ee 
4% rid e spe дез е 99 —101 | 3 19 6 | Jan, July THEE Е: 0 05 Notting Hill Electric Ord. | SM 5 19) 19 св 1 March 12$ 
5,0 Da 47 ist M E DoD. 2, Саш. Pref. 1141—12 |4 3 4 zm ici ** 100 4% | Do. 4 per Cent. 1ві Mort Debs, .. 98 —101 3 19 3 m 
4% | Mo =. м os Боо а us * e 316 8 ө "| | 626 | Oxford Floctric Ord. . . .... ..... 054-53 4 15 5 March. . 
A t alb EE 
e s.» | ӘСӘ A28 N Sd Доор огоавеово оос сов оно обе овесот "6 — у "-— ee е" 

А е „ш р DR > 100! 447 |'Royal Elec., Montreal 4}% 1st Mt. Deb 98 — 4 April, Oct; -- | -- 
VVV disc E IEEE SEIN 
5% | Montroal St Riy Stg Бн. Dbs-(1908)| 102 —104 416 2| — — | Heel 3, ро e * „ » s 
4X De EZ rilng 44% Debs. Q в. (1922) ... 105 —107 4 4 1 : ll 5 2€ ЕНЕ Markets Electric Sup. Ord. 3 —3} |311 5 M eje 
lope. “oper Cut Com Imi  — ] <a . May е вось Lindon Biseteio Buray puce 3 5 
E Perth (W.A; .Elec.Trams.istMt.Db.Stk.| 99 —102 4 18 0 NK E Us ban Electio Supply Ore T o Ord... np EUM. Bales, 
10% | Pot іре Blestrio Traction Ord. . 9-10 |5 0 0 is 26 | Do. 6% Cum, Prete . MP AE JA po 
«x Do. 1 т Deb. Stock . . 104 107 4 ото |200: Ав b| 6/6 | Westminster Electric Suppl us peu 12 13 3 0 0 | Mar, Sept | 128 | 13 
.. | Bouth Lance, E Elec. Trao. roe ‘Ord. x Уз vin Bst 5| 2/6 | Do. брег Cent. Cum. Ргеї, .......... 6—6} 3 16 11 .. бм c 

| six Waterios-and Oity Ord. e| 93-96 |3 711 | June, um 93 ee, t| depo n ее 
| ron Electric Meter 6% Cum. Pref....... m ar, cep et v 
* Atlan РЕ ORAT. M Deb. (red.)} 90.103 | 8 18 0 | Jan, July e с eve a ie 

2: Amazon Telegraph ~n- dtm 121-3 Jn, Dec . | Ро. 43% lst Mort. Deb. (red.) . . . . 102 —105 4 5 8 Pr gx 
m ie VVV 40 49 6 3 о My Ag., 474 | British Thoms n-Houst nA; lstüt. Db. 103 —105 4 5 8 104 |. 
30 Pref ани oss Mi DD SM NC 90 — 02 6 10 8 k. M g. N 91 90! British Westinghouse 6% Pref......... 54—5} 5 1 3 $^ 5i 

^h i|» D 5 оъинеоноановевенневе —— 1074 EM ii g MOARN i$ “ Do. 4 per Cent. Mort. Dob. Stock ... 100 —102 | 3 18 5 .. ^ d 
$2 | Commercial Cable Capitai Büock ....|145 —155 5 9 8 Ca, Ap., 0 . "bo. dpertcut Ber Nena io [БЕ |ва 2 | Mar Sen 18 пз 
8. 4% | Do. 4 рег Cent. Deb. Stock . . ... 90 —93 |4 6 0 Jn Ap,Jy,U| 92 | .. Do. 4c per Cent. Perp. let Deb. Biock e 100 4 10 0 | Mar, Sept ; 
10 9,0 Cuba Bu marine Ord. 008«0002092«098000090900€ 74—84 7 18 0 Fe , Aug 8 ў Do. зай ео оро аср. Stock 85 E : 0 n J pad d Е 
ч 120 Dinoct Spaniah Ord. IU per Севин me "ut 2 : Asal On 1770 Callendern Cable Construction Ord, ..| 1! —123 З 0 0 Jan, July 114 » 
b 5/0 | Do. 10 per Cont. Cum. Frei... . 7—8 |6 5 0 |Aprit Oct Do AU Cont MO ert Dub 8 
50 44% | Do. 44 pe per Cent. Deb. — 95/,—1027 4 9 0 | Jan, July d Caution elner Alkali Со. t obs. 0 a 6 0 0 vow er: 
2 3/u | Direct United States Cable ............. 101-103 | 6 0 11 a, Ap. Jy. O ‘| Do. 44% let Mort. D b. (rod od. ea 855 94 |416 9 be oi! .. 
442 Oireot West India Cable 43 Rg. Db. (rà) 99 —10 | 4 s 10 Jn, Dec -. с Chadburn's Ship Telegra) od e ie 3—1 s 0 0 | March e 2 
8. 1½ a. Bh per Cont. Pro Block.) 83 Leo | 318 s DR 45.050 | Sr. Crompton and Со, (Nos. 1 to 64,000) || 2—24 | 5 19 10 | Jan, July | | - 
Bt | 4 . Do. 4 par Cent. Mort. Deb. Bik. rü.“ 106 —100 | 3 14 4 | May, Nov 1074 |1074 Edison d swan United“ A Bh yp (red. 1002-1047 sad о 
2,6 | Eastern Extension . ...... 11—18 |516 8 je pay, 14 | 14 j e 
. 4% Do. 4 per Cent. Deb. Stock ............ 104 —107 3 15 0 eb, Aug D Do. 4 Cent. Mort. “Dob. Stock (r d. mH nk 3 Juno Dec m | 
10| 4% |* Eastern & B. African МИ. Deb. 190 99 —102 | 8 18 10 | Feb, Aug Do. ö per Cent. 2ud Deb. tock | rd.) 9 3 | 771 
4% | Do. 4% Mauritius Sub. Debs. (red.)|100%—108%| 3 18 3 | May, Nov УЫ dba нр ане E ИТР СА oc 
10 5,0 | Great Northern of Copenhagen . . 221— 5 6 5 Jan, July 2213 . Do ag ndn 8 i5 f... E ae | 8 a оз 6i 6: 
Halifax & Bermuda4i/1atMt.Db.(rod.]| 99 —102|4 8 4 June, Do. 47 per Cent. lat Mort. b Bob. si 105 1 So [ae 105 
2537/6 | Indo-European . . .. . . . . 87 —40 |6 5 0 May, Nor 39 eee (re ) i 1617 2 Jan, July | 18 
6% | London Platino-Brazil. 6% Debs. 1904] 98 —102 5 18 3 | Мат, Sept |1003 | .. Do. 7 per Cent Cum. Pref. Tat |413 ашу - 
47 | Расїйс&Кпгоре'п Tel.4;/Quar.Dbs. (ri) 97 —100 3 0 0 June Dec) -.| -. Do. Po Cont tet Most. Dub. 5 Jan, July о Ge 
4/0 | West Atrican Telegraph shares .. 5—6 |36 8| . |. e (reb) 9100 4 0 , July | [ + 
47 e „% ИУ Do. 7 per Cent, Cum. Pre. en zt be + c Ж 
Жалаа 8 1 May Noy : Ferranti 5% Ist Mort. Debs. (red.) . 90 —95 5 5 8 s . - 

6 | Do. 6perCentl J = "i » 651 6 General Electric (1900 57; Cum. Pret... 94—104 | 417 7 © °° 
„FEE 3 —4 НЕ з Do. 4 рег Gent. 1st Mort. Debs. .....| 96 —99 | 4 010 м " 
6X |* Do. 5 per Cent. Debs. -o 101—104 417 7 | Jan, July, 108 | .. Pelr aph Works Ога, ..... . 14—15 | 613 4 | Feb, Avg и p 
B© | Western Telegraph .... . . . .... 12 —12} |518 0 0 127| 133 JV Fob, e Me 
{ * ро, 47 Debe. (ind Barlos, 1 1906) ... eres = 08 А l June, Dec u India Kubber, Gutta Percha, &c., Wika! 18—19} 5 2 6 | Feb, Aug 183 18} 

: Е = x vno sies Do. 4 per Cent. Ist Mort. Deb. (red.)| 100 — 0103 8 17 8|Mar,Sept| .- —— 
FINANCIAL, INVESTMENT 40. | Mather & Platt 6 por Cent. Cum. Pref. 10j—11] | 4 811 Mar, Sept ; —— 
8/0 | Elec. & Gen. Investment 6% Cum. Pret 41—5 5 14 3 - Telegraph Construction & Mainten ce. 34 —37 |6 9 8 | Mar, July 354 di 
9/0 | Globe Telegraph and Trust ............ —9} |4 6 6 JaApJyO| 9 | 8 Do. 4 per Cent. Deb. Bonds, 1909... 100 —103 8 17 8|Jan,July| .- | -- 
8/0 Do. 6 per Cent. Pref..... vestes „%%% %% %%% 0 — 1й— i 4 10 Ц Ja Ару, ,0 18 1242 Willans and Robinson Ord. eee; 51— 5 0 0 Apr, Oot SR i 
4 Bouters 2 6% Sel essence 269909009 7 5 6 8 Ap 7 * Do. 6 per Cent. Cum. Pref. eese soa 6 4 12 E A r, Oot ea "m 
X |tSubmarine Cables Trust (Gert.) ........ 115 —120 | 5 0 0 | April, "a ро. 4 per Cent. Ist Mort. Debs........ 98 —102 8 18 10 Nov! .. | .. 
» 


+ In calculating the yield, allowance has been made for accrued interest, but nof for redemption. t Ex Dividend. 3 The London Stock Exchange Committee have refused to quote these .- 
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NOTES. 


A VERY important contribution to our knowledge of the 
spontaneous heat emission of radium salts appears in last 
week's issue of Nuture in the form of a letter from Prof. 
RUTHERFORD and Prof. Н. T. BARNES of McGill University. 
These investigators find that the heat emission is proportional 
to the a-radiation, with which it varies directly. Now, it is 
known that only 25 per cent. of the a-radiation comes directly 
from the radium itself, and that the remaining 75 per cent. 
is due to the radio-active emanation occluded by the salt 
and continuously generated by the radium. The authors 
therefore perform this instructive experiment: They measure 
the heat emission from 30 milligrammes of radium bromide: 
Then, by heating the substance, they drive off all but a few per 
cent. of the occluded emanation, and condense the latter 
in a small glass tube cooled in liquid air. The tube is then 
sealed up, and contains all the emanation which the radium 
has lost. They now find that the heat emission from the 
radium has been reduced to 30 per cent. while the glass 
tube containing the emanation emits heat to the extent of 
70 per cent. of that of the original radium. As time goes on 
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and more emanation is produced by the radium, the heat effect 
from the latter gradually increases, while that from the 
emanation gradually decays, and, as far as the observations 
have gone, this recovery and decay of the heat emission 
follows the same law as the recovery and decay of the 
a-radiation of the radium and the emanation respectively. 
The point of fundamental importance is that the actual amount 
of emanation obtainable from 30 milligrammes of radium 
bromide is quite invisible and unweighable, and has so far 
only been detected by its radio-activity, and the phosphor- 
escence and ionisation produced by the latter. Yet 70 per 
cent. of the heat emission of a radium salt is due to this 
invisible amount of gas. 


TEIs result cannot be explained on the view that the radium 
gains its heat from an external source, whereas the disintegra- 
tion theory of RUTHERFORD and Soppy leads directly to its 
prediction. For on that theory the energy of radio- activity is 
derived from the internal energy of the atom liberated when it 
breaks up into smaller systems. For each atom of radium the 
energy is not all liberated at once, but in at least four stages. 
The first stage—the break up of the atom of radium into the 
atom of emanation and expelled particles or arays— represents 
25 per cent. of the total energy evolved, the remaining 75 per 
cent. being due to further breakings up of the emanation atom 
with the expulsion of more a-rays. As, however, the emana- 
tion systems are disintegrating at a very rapid rate—one-half 
of the total breaking up every four days—the number of atoms 
of emanation present at any one time never rises above a fixed 
infinitesimal proportion of the number of radium atoms present, 
but this infinitesimal proportion of the whole is responsible for 
three-fourths of the energy evolved. When the changes 
occur under conditions where the kinetic energy of the pro- 
jectiles expelled at the moment of disintegration is destroyed— 
i.e., under conditions where the a-radiation is absorbed—the 
energy, of course, appears as heat. 


IT is late in the day for fresh precedents with regard to the 
application of the Electric Lighting Acts, but yet we are able 
to chronicle one which may prove to be of considerable impor- 
tance to company electricity undertakers. The Board of Trade 
has just given its decision in an appeal by the Leatherhead 
and District Electricity Co. against the Epsom Rural District 
Council on the question of conditions which the latter authority 
sought to impose in giving its consent to certain work bein ~ 
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carried out in its streets. The company has a network of 
mains in Leatherhead and Mickleham, and recently gave notice 
to the Epsom District Council of its intention to proceed forth- 
with to lay mains in the parish of Ashstead, which comes 
within the Council's area and within the area of the Company's 
‘Provisional Order. In accordance with the provisions of the 
Electric Lighting Acts plans were submitted by the Company 
at the same time, and these showed that the mains were to be 
laid at a depth of 18in. under pathways and 2ft. under the 
roadways. It may be mentioned that the mains are Glover's 
three-core paper-insulated lead-covered, laid solid“ in 
Howard asphalte conduits. The Council refused their sanction 
to the laying of the mains unless the Company put them at a 
depth of 3ft. throughout. On the advice of their consulting 
engineers (Messrs. Handcock and Dykes)the Company appealed 
to the Board of Trade against the Council’s decision, and the 
appeal was heard on October 22nd. The Board of Trade has 
just announced its award, which is in favour of the Company’s 
appeal. 


THE report of an appeal on a still more important matter 
"will be found in our Legal columns this week—viz., an appeal 
by a tramway company against a rating authority. The rate- 
able value of such undertakings is assessed at what a hypothe- 
tical tenant " would pay if he rented the line, and this value is 
usually arrived at by a comparison of the receipts and expenses, 
with certain allowance for capital charges and other items. 
Mr. W. G. BoND in his little book on the Rating of Elec- 
tricity Undertakings" summarises this system concisely as 
follows :— | 


Gross Receipts — Expenses — Net Receipts. 
Net Receipts — 0:175 (Working Capital) = Gross Value. 
Gross Value — Statutables = Rateable Value. 


* Statutables," it is explained, are “the probable average 
annual cost of the repairs, insurance and other expenses, if 
any, necessary to maintain the property in a fit state to com- 
mand the rent." The Assessment Committee of the Oldham 
Union, however, found that this process would not give a 
sufficiently large figure for their purpose, as the line was a new 
. one and the difference between receipts and expenses was still 
small They therefore estimated the structural value of the 
line, and took 34 per cent. of this sum as a basis for their 

assessment. The Company appealed against this at the Salford 
Quarter Sessions, and, as a result, the assessment was reduced 
from £2,500 gross and £2,000 net to £1,000 gross and £550 
net, costs being given against the Assessment Committee. 


WE commence this week the publication of an article by 
Mr. W. P. DIGBY, in which some interesting statistics relating 
to electrical exports and imports are summarised. The curves 
and tables afford an opportunity for useful comparison and 
much food for thought, but it must not be forgotten that the 
Board of Trade returns, upon which they are based for the 
most part, cannot always be relied upon for correct classifica- 
tion. For instance, the figures given for imports of “ electrical 
goods” are undoubtedly too low. There being no import duty 
on material of this class, traders and shippers need not be so 
careful to designate the exact character of their shipments 
as they must be in the case of protectionist countries with 


more exacting Custom-house requirements; and, in consequence, 
it is not improbable that as much of the electrical plant imported 
is classified under other headings as enters under “ Electrical 
Goods.” For these and other reasons we cannot endorse all 
Mr. Dicsy’s conclusions, and we do not share his views in 
many respects, especially the opinions expressed in the latter 
part of his article. But as he has put together in so clear and 
concise a manner the statistics that are available with regard 
to the electrical exports and imports of the United Kingdom, 
as well as many relating to the imports of our colonies, we 


have no hesitation in giving our readers the benefit of the 
results of his labours. 


THE electricity supply accounts of Edinburgh for the year 
ended on May 15th last, show that that undertaking can now 
take its place amongst the six or seven British supply works 
which show total working costs of under ld. per unit gold. 
The actual figures are 0:664. for works costs and 0°98d. for 
“total costs." The credit for the latter figure is enhanced 
when it is stated that it includes nearly 0:15d. per unit paid 
in rates and taxes and when it is recalled that the station is 
destitute of a traction load. The public lighting supply con- 
stituted 14:2 per cent, and the motor load nearly 19 per cent. 
of the total output of-8,995,808 units sold. In the circum- 
stances it is interesting to turn to the figures of the prices for 
supply. They bear criticism well, for we find that the average 
receipts for private supply (lighting and power) work out at 
2°85d. per unit, whilst the price received for public lighting 
(after deducting materials and attendance in respect of public 
lamps) was 1:39d. per unit. For the last three years at least, 
the charge for public lighting has been at the lo 


per arc lamp, and at May 15th last this charge whas reduced to 
one of £11 per arc lamp per annum. 
IN view of these charges it is worth recording} some further 


particulars of the conditions under which the sf treet lighting 
is carried out. Theré are no public glow lan ps used, and 
of the 880 arc lamps installed at May 15th About 30 are 
15-ampere lamps; the rest are of 10-ampere сар: city. About 
half the lamps are switched off at midnight, Jo that their 
lighting hours in the year are about 2,000, whilst, the all-night 
lamps are lighted for about 3,800 hours. The р ре lighting 
maximum demand was about 450kw., showing, 114, conjunction 
with the output data, a public lighting load-fackor of about 
32 рег cent. As the demand occurs at the same |. time as the 
highest private supply demand, the load-factor 
represents the value of the public lighting busirjess to the 
station so far as its effect in flattening the load-curve 15 
concerned. 
— ! 

IT is not difficult to show that the total receipts for public 
lighting last year at Edinburgh were decidedly under what it 
actually cost the undertaking to carry out the arc lighting, 
though it probably pays to undertake the business at the price, 
and would pay even at a lower price. The accounts show 
that last year the costs of trimming, repairing and gene- 
rally attending to the street lamps, including supplies, 
was about 0:760. per unit used for street lighting. To 


- m a me 
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this must be added a provision for covering the capital 
expended on the lampe, posts and arc cables—a provision 
which could not be estimated at less than 0:254. per unit. 
The working costs of producing current were 0:98d. per unit, 
and the corresponding capital costs were 0:644. This gives, at 
the lowest estimate, a total of 2:68d. per unit sold for public 
lighting as the cost of supplying and maintaining the 880 arc 
lamps installed. The actual receipts for this were 2:16d. per 
unit, and under the new tariff of £11 per lamp now in force, 
the receipts per unit will presumably amount to little over 
1:84. per unit. It must not be forgotten, however, that the 
real basis upon which the charge for street lighting is to be 
determined is an estimate of the extra working cost to the 
undertaking of lighting and maintaining a given number of 
additional lamps to those already installed. The Corporation of 
Edinburgh are evidently satisfied that this low price is remune- 
rative, and a glance at their financial results for last year 
shows that, notwithstanding the low prices, the working profit 
came to 7:95 per cent. of the mean capital, leaving a balance 
of £14,532 after paying capital charges up to 6:07 per cent. 
on the mean capital. It has been decided, moreover, to erect 
115 new arc lamps, bringing the total to 995. Incidentally, it 
may be mentioned that, owing to extension of the continuous- 
current mains, the rectifiers are now disused, and a contribu- 
tion of £1,994 towards their unredeemed capital cost is included 
in the charges on the gross profit. 


aE 


THE “electrophone” із no new invention, and, in fact, 
the employment of a microphone for the purpose of trans- 
mitting music and public speech through telephone lines dates 
back to the earliest days of telephony. Yet it is only recently 
that it has been employed for commercial purposes to replace the 
telegraph for transmitting newspaper reports of speeches. A 
demonstration of the practical manner in which it may be 
applied for this purpose was given by the Evening News on 
Wednesday night. Mr. CHAMBERLAIN spoke at Birmingham 
for nearly two hours, and concluded his speech at 10:5 p.m. At 
10:32 p.m. an editicn of the Evening News was issued in London 
with a verbatim report of the speech. The system employed was 
precisely similar to that described in our issue of October 9th, 
with the exception that head-gear receivers were worn by 
the reporters sitting in the Evening News offices. All the arrange- 
ments made by the Post Office and the National Telephone 
Company worked withouta hitch. If the telephone trunk lines 
were used more frequently for similar purposes, the telephone 
department of the Post Office would benefit as well as the 
newspapers and general public, for the night load on the lines 
would utilise capital otherwise lying idle for several hours 
out of the twenty-four, and the result should be a general 
cheapening of the trunk service. 

DESPITE the many attempts which have been made to 
convert peat into the equivalent of coal of high calorific value, 
the desired object has never yet been attained. A demon- 
stration of a new process was given at Messrs. Johnson and 
Phillips’ works yesterday, but no proof was forthcoming that 
the process constituted an exception to the rule. Peat, said 
to contain 70 to 80 per cent. of water, was placed in a per: 


forated cylinder, which was rotated so as to throw off free 
water. An electric current of 220 amperes at 200 volts was 
then passed through the peat, and this, according to a circular 
describing the process, generated heat of a particular kind, which 
drove off the remaining or latent water. We were informed 
verbally, however, that the action was an electrolytic one, the 
current splitting up the “cell,” driving off the latent water, 
and leaving all combustible material behind. We were further 
told that (in spite of there being from 70 to 80 per cent. 
of water in the raw material) every 30cwt. of raw material 
is converted into 20cwt. of fuel absolutely free from water. 
After being beaten by a machine into the consistency of putty, 
the “fuel” is moulded into briquettes, and in the course of a 
week or so is in a fit state for consumption. During this 
period it loses about 25 per cent. in weight, but it appears that 
this is not due to evaporation, as the “ fuel ” is devoid of water. 
This could not be explained, but is probably due to the same 
cause as the peculiar arithmetical phenomenon described above. 

THE gentlemen who showed us the process yesterday assured. 
us repeatedly that they could produce fuel for 5s. per ton. 
which is equivalent in calorific value to the best Welsh 
coal As an attempt to prove this contention yesterday's 
demonstration was a complete failure, and this was strongly 
emphasised by the entire lack of reliable data. It may be 
added that, although we asked for reports of tects by experts 
as to the efficiency of the process, none were forthcoming. We 
understand that Messrs. Jobnson and Phillips are not the 
proprietors of the process in question, but had merely lent 
their works for the purposes of the “demonstration.” 

— —— — — 

Institution of Electrical Engineers.— We are asked to remind 

our readers that Mr. R. Kaye Gray will deliver his presidential 


address on Thursday next at 8 p.m. The meeting will be, as 
usual, at the rooms of the Institution of Civil Engineers. 

Edison Accumulators.—The Western Electrician of Chicago 
states that over 30 electric launches for use on the lake at 
the St. Louis Exhibition are to be equipped with Edison 
accumulators. 

High-speed Electric Railway.—In connection with the 
recent high-speed trials in Germany the Elektrofechnische 
Rundschau states that the electric motor car covered 2km. 
after the brakes were applied, before coming to a dead stop. 
Our contemporary also states that the car of the Allgemeine 
Elektricitäts Gesellschaft is now being tested over the same 
track, and that, so far, a maximum speed of 17ikm. per hour 
has been attained. 


Oable Interruptions Date of Interruption. 
Dominioa—Martinique ...................... May 9, 1902 
St. Lucia—Martinique ................ ОРЕ Мау 9, 1902 
Guadeloupe Martinique .................... May 9,1902 
Anjer—Ealianda .......................... Aug. 2, 1902. 
Cayenne—Pinheiros ........................ Aug. 18, 1902 
St. Lucia—St. Уїпсеп{...................... Sept. 19, 1902 
Reissi-Issa (Yemen)]—Camaran ...,........... Oct. 22, 1902 
Paramaribo— Cayenne Feb. 27, 1908 
New Tork—Haytnhrtr iu nnn Apr. 18, 1903 
Trinidad—Demerara .......... eere Oct. 23, 1903 


Clyde Valley Electric Power Co.— In a gale of wind and 
rain on Thursday night last week the partially-constructed 

wer house of the Clyde Valley Electric Power Co. at Mother- 
well, N.B., fell to the ground. No reason can be assigned for 
the accident, except that owing to its unfinished condition, it was 
unable to withstand the pressure of the wind. The iron columns 
supporting the beams and girders had been fixed in place and 
bolted to the foundations, and there were also guy ropes sup- 
porting them. Luckily no one was injured, as all the workmen 


had left. 
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Newcastle Local Section of the Institution of Electrical 
Engineers.—The annual dinner of the Newcastle-upon-Tyne 
section of the Institution of Electrical Engineers was held at 
the County Hotel, Newcastle, on Tuesday evening last, among 
the guests being the president of the Institution, Mr. R. Kaye 
Gray, the deputy-mayor and sheriff of Newcastle, and the sec- 
retary, Mr. MeMillan. Mr. G. Stoney, chairman of the local 
section, was in the chair, and the total attendance was 70, a 
number not so great as last year. At the conclusion of the 
dinner several humorous speeches. were delivered. 


Ball Bearings for Tramway  Motors.—According to the 
Zeitschrift fiir Elektrotechnik, the Grosse Berliner Strassenbahn 
recently carried out some tests on two tramway motors built 
by the Union Elektricitäts Gesellschaft and fitted with ball 
bearings. The results were, it is stated, so satisfactory that 
the company has decided to adopt such motors on a large 
scale, and has given orders for 100 similar machines. 
Although by their adoption a saving in friction losses of about 
1 per cent. is effected, the chief advantage of the ball bearings 
lies in the direction of economy in lubricants and the ease with 
which these are applied. The wear of the balls and ball races 
‚ ìs said to be very small. 


Radium and Cancer.— The Vienna correspondent of the 
Daily Chronicle states that Dr. Exner, commissioned by the 
Vienna Academy of Science to inquire into the method of 
curing disease by radium, has submitted his report in respect 
of the treatment of cancer. According to this report, in nine 
cases radium has effected very considerable abatement in the 
cancerous swelling, and in two of these cases the swelling has 
not reappeared, although five months have elapsed since the 
treatment. In one case, where it was impossible to operate 
for cancer in the palate, radium had effected considerable 
improvement, the swelling having been reduced to a minimum. 
Dr. Exner concludes that in cases in which an operation is 
possible this course is preferable, but the radium treatment is 

advisable in cases where an operation is impossible. 


Personal.— We are pleased to announce that the appoint- 
ment of Mr. A. L. C. Fell as general manager of the London 
County Council Tramways, in succession to Mr. A. Baker, has 
been confirmed by the Council. Mr. Fell has, for a consider- 
able number of years, held a similar position under the Sheffield 
Corporation, and he is known as one of the best authorities on 
electric tramway matters in the United Kingdom. Previously 
to going to Sheffield he was with the British Thomson-Houston 
Co., for whom he took charge of the erection and first year’s 
running of the Croydon electricity works, and he afterwards went 
to Cork for the same company in charge of the tramways 
there. He was appointed electrical engineer to the Sheffield 
Corporation tramways in 1898, and shortly afterwards was 
appointed electrical engineer and tramways manager. 


Relation between Sparking Distances and Impressed 
Voltage.—In a report of the Standardisation Committee of 
the American Institute of Electrical Engineers the sparking 
distances in air between opposed zharp needle points for 
various effective sinusoidal voltages are given as follows :— 


Kilovolts Inches Kilovolts Inches Kilovolts Inches 

sq. root of | sparking | sq. root of | sparking ' sq. root of | sparking 

mean sq. distance. mean sq. | distance. | mean sq. | distance. 

5 0:225 ` 40 2:45 | | 100 9:6 

10 047 45 2:95 110 10:75 
15 | 0725 50 3:55 120 11-85 
20 | 1 60 4°65 | 180 12:95 
25 1-8 10 5:85 | 140 13:95 
30 1.625 80 71 | 150 15-0 
35 {| 20 l| 90 835 ' 


Armature Conductors of Unequal Section.— A peculiar form 
of armature conductor has been patented by Mr. Wait, 
engineer of the Western Electric Co. of America. The copper 
conductor from which the armature coil is wound varies in 
thickness, the thinner parts being those which are embedded 
in the slots when the coil is wound, while the thicker portions 
of the conductor correspond to the end connections on the 
flnished machine. Thus it is possible to use smaller slots, and 
to decrease correspondingly the self-induction in the coils, 


thereby bettering the conditions of commutation. On the 
other hand, the current density in the slot conductors has 
been increased, as at the same time the resistance of the end 
connections is diminished, and the difference in temperature 
existing between these two parts of the coil is said to be 
sufficient to conduct away effectively the increased heat 
generated in the slot conductors. 


Weights of German Oontinuous-current Machines.—In 
discussing the improvements of continuous-current machines 
during recent years, the Zeitschrift für Elektrotechnik quotes the 
following interesting figures referring to continuous-current 
machines made by a leading German electrical firm in 1896 
and 1902 respectively. The figures given are based on a 
speed of 1,000 revs. per min. 


Capacity of machine Weight per kilowatt. 


in kilowatts. [Гү — — — 
ds 1896. (Kg.) | 1902. (Kg.) 

1 260 150 

5 145 74 

10 124 68 

50 51 26 

90 45 21 


Power Supply at Bolton.—The Bolton Corporation Electricity 
committee, under the advice of Mr. Arthur A. Day, their 
electrical engineer, are contemplating the introduction of an 
extra high-pressure system in addition to their present one, 
with the object of supplying power over the whole of their 
area, As the area is a large one, and as the prices for power, 
which are already low, decrease, they expect that a consider- 
able amount of power will be demanded for mill driving 
purposes in more or less isolated positions. They have, there- 
fore, applied to the Board of Trade for permission to use extra 
high pressure at 6,500 volts three-phase. The employment of 
overhead wires, however, is not contemplated. At present, 
the average charge for power at Bolton, including that supplied 
to the small consumers as well as to large, is below 1:24. per 
unit, and to anyone using power in considerable quantities, the 
price works out at about ld. per unit. During the six months 
of the existing financial year, over 100 H.P. of motors have 
been connected up per month, the majority of these being for 
driving fairly large works. 


English v. Foreign Tramway Trucks.—We have received 
the following communication from the Brush Electrical 
Engineering Со. :— | 

Arising out of the recent action of the Brighton Tramways Committee 
in disqualifying a tender for cars on the ground that the firm quoted only 
for British trucks instead of American, as specified, the employés of the 
truck shop at Falcon Works, Loughborough, have held & meeting and 
passed the following resolutions unanimously :— 

Resolutions | f 
passed at a meeting of the employés of the electric traction truck 
department of the Brush Electrical Engineering Co., Falcon Works, 
Loughborough, November 2, 1903. : 
l. That this meeting, having heard that in several towns it is the 


'eustom to exclude British firms from putting in tenders for trucks in 


competition with foreign makers, respectfully appeals to members of 
Tramway committees and other buyers of cars to give fair play to an 
industry on which the welfare of so many of their countrymen, not only 
ourselves and our families, but other workers concerned in the preparation 
of the material, is absolutely dependent. 

2. That, while having no right or wish to interfere with the actual 
placing of orders, we urge that in our own country it is unjust that British 
truck makers should be barred from opportunities of selling goods which 
are the product of British labour. | 

3. That we protest against any suggestion that foreigners can claim 
superiority or even equality in any branch of steel work, and we are confident 
that, with fair and open competition, foreign-made electric traction trucks 
would soon fail to find any market whatever in this country, and that 
employment would then be provided for a large number of additional men 
in this industry. (Signed) H. Davis, chairman 1 

J. CRAMBLE, secretary (fitter 

Electrolytic Drilling. An interesting article оп “ An 
Electrolytic Drilling and Slotting Process,” by Sherard Cowper- 
Coles, appears in a recent issue of the Llectro-Chemist and 
Metallurgist, the organ of the Faraday Society. Electrolyte 
is squirted from a nozzle, down the centre of which is fixed 
a baffle plate, on to the iron or steel sheet to be drilled. It 
enters the nozzle above the baffle plate, comes into contact 
with the material, and, passing under the baffle plate, leaves 
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the nozzle by another pipe. A pointed rod, fitted in a gland, 
is so arranged as to be near the end of the baffle plate ; the rod 
forms the negative electrode, on which iron is deposited as a 
wder, due to the high current-density, and is washed away 
y the rapidly-circulating electrolyte. The end of the nozzle 
is fitted with a removable rubber washer, and the shape and 
size of the hole to be drilled is determined by the shape and 
size of the rubber washer. Some of the best results when 
drilling iron have been obtained with a solution of sulphuric 
acid ; good results have also been obtained with ordinary salt 
water. In a machine specially designed for cutting out large 
holes, such as manholes, portholes, &c, the jets of liquid are 
caused to revolve round an adjustable centre, and the electro- 
lyte circulates by gravity. The nozzles are connected by 
flexible hose to the pump or reservoir. 


An Italian High-speed Electric Railway.— Rome and Naples 
are connected at present by a railway line, 155 miles in length, 
but the conditions of the country traversed are such that the 
express trains take five hours in covering that distance. A 
new and direct line has been under consideration for some 
time and a royal commission was appointed to investigate the 
possibilities of the project. An abstract of its report is given 
in the Zeitschrift fiir Elektrotechnik, A new double line, 
possessing maximum gradients of 1:5 per cent. and radii of not 
more than 2,950ft., and situated at a distance of about 44 miles 
from the coast, is proposed. The termini would be in the 
centre of the towns in each case, and there would be 15 stations 
on the 126 miles of route. Electric traction is advocated, 
preferably on a three-phase extra high-pressure system, the trains 
to consist of three motor carriages, weighing, in the aggregate, 
120 tons and running at 62 miles per hour. It is estimated 
that such a train would absorb on an average 1,500 H.P. A 
special commission reports that water power to the amount of 
about 100,000 H.P. is available in the neighbourhood of the 
line, and that the initial cost of the power station per horse- 
power may be put down at from £16 to £24. For the first, 
second and third class respectively, the following fares per 
kilometre are proposed: — 009 1fr., 0:063fr. and 0-036fr. ; or, 
expressed in English units—1-:41d.,0:975d. and 0:555d. per mile. 
The initial costs for the railway proper and for the electrical 
power plant respectively are estimated at £3,730,000 and 
£680,000, and the gross receipts are expected to amount to 
42,000fr. per kilometre per year (£2,700 per mile per year). 


Drainage by Electricity.—Acting on the suggestion of their 
engineer, Mr. John D. Watson, the Birmingham, Tame and 
Rea District Drainage Board have decided to carry out an 


electrical power transmission scheme in connection with the 


drainage and sewage disposal system under their control. 
Electricity will be generated at Saltley, near Birmingham, by 
two steam generators aggregating about 175 B.H.P., and each 
consisting of a Belliss high-speed engine directly-coupled to 
a three-phase B.T.-H. dynamo generating current at 2,300 
volts and a frequency of 50 ~ per second. This current will 
be led directly to the overhead transmission line, which is 
5 miles in length, and will be tapped at eight points along 
the route, at each of which a small sub-station will be 
erected, containing step-down transformers for reducing the 
pressure to 200 volts. At four sub-stations centrifugal pumps, 
directly connected to B.T.-H. induction motors, are to be in- 
stalled for the purpose of pumping the water from the main 
culvert, running the whole length of the estate, on to the land. 
In all, 14 motors ranging from 2 H.P. to 28 H.P., are to be pro- 
vided, and a number of them will drive machinery on the different 
farms situated on the Board's estate, while others will operate 
distributors and similar machinery used in connection with 
the treatment of sewage. The lighting of the principal build- 
ings will also be effected by electricity. We understand that 
the contraet for the complete equipment of the generating 
station and sub-stations, and for the erection of the transmission 
line, has been provisionally placed with the British Thomson- 
Houston Co., and the work is to be commenced after the 
sanction of the Local Government Board to a loan of £14,000 
has been obtained. 


Wireless Telegraph Notes.—It is announced by Electricity 
of New York that the International Wireless Telegraph Co. 


has begun an action against the Marconi Company and Reginald 
A. Fessenden, in the United States Circuit Court in the district 
of New Jersey, claiming infringement of patents. 

The new De Forest wireless telegraph station at Cleveland, 
Ohio, is described in a recent issue of the J/'estern Electrician 
of Chicago. Two large masts have been erected 100ft. apart 
and at right angles to the shore of the lake. Suspended 
between the tops of these masts is a copper wire, hanging from 
which are about 20 smaller wires, which form the screen or 
antenna used in sending and receiving messages. The wires 
of this screen converge to a point before entering the station, 
which is a small cottage directly between the two masts. The 
masts are among the tallest of their kind in America, being 
207ft. and 209ft. high respectively. Entering the station two 
of the wires, which are insulated from the others, are led to 
the receiving box and responder. These two wires are all that 
are necessary for receiving. The remuinder are connected 
with the sending machine and transformers. A large current 
is not necessary in sending, but a small current is passed 
through step-up transformers until a very high voltage is 
obtained. This current is obtained from a 10 H.P. gasoline 
engine, which drives a dynamo. The engine and dynamo house 
is situated south of the station house proper, at a distance of 
about 150ft., in order that the noise and jar may not interfere 
with receiving or sending messages. The station at Cleveland 
is only a part of the De Forest system which is intended even- 
tually to embrace the Great Lakes in a chain of stations. 

An interesting lecture on * Wireless Telegraphy " was 
delivered by Prof. S. P. Thompson, F.R.S., at the Hampstead 
Conservatoire on Tuesday evening. The lecturer commenced 
by giving a brief résumé of the history of the science, news 
the early experiments of Morse, Lindsay, Preece, Edison an 
Tesla. He then rapidly touched upon the phenomenon of the 
production of electric waves by sudden sparks, and said that 
the discovery of Hertz was foreshadowed by Clerk Maxwell. 
Coherers, magnetic detectors, anti-coherers, and a variety of 
receiving devices were described, and their various actions 
explained. Tuning was explained by means of acoustical 
experiments, and Dr. Thompson was most emphatic on the 

int that true syntony had not yet been obtained. Many 
Interesting pictures were shown, and the lecture concluded 
with the transmission of a message, selected by a member of 
the audience, from the fire station in Adelaide-road to the 
lecture room. The apparatus used on this occasion was that 
employed in the Lodge Muirhead system, and the record on 
the tape was exceedingly clear. Dr. Thompson advocated an 
international agreement with regard to the reception ої “ wire- 
less " signals, and said that the newspaper talk about wireless 
telegraphy causing bad weather was “ bosh.” 


MEETINGS OF SCIENTIFIC SOCIETIES, &о. 


TUESDAY, November 10th. 
INSTITUTION or ELECTRICAL Enoingrrs: Guasecow Loca SECTION. 
8 p.m. Meeting at 207, Bath-street, Glasgow, when the Chairman, 
Mr. W. A. Chamen, will deliver his Inaugural Address. 


THURSDAY, November 13th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. Mr. R. Kaye Gray, the President, 
will deliver his Inaugural Address. 


Іхвтітстіох or ELECTRICAL ENGINEERS: Dusiin LOCAL. SECTION. 
8 p.m. Meeting in the Royal College of Science, Dublin, when the 
Chairman, Prof. W. E. Thrif:, will deliver his Inaugural Address. 


FRIDAY, November 13th. 


ELECTRO-HARMAONIC Society. 
8 p.m. Concert (Ladies Night) in the King’s Hall, Holborn 
Restaurant. | 


PuysicaL Society. 

8 p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) “Means of Electrifying the 
Atmosphere on a Large Scale,” by Sir Oliver J. Lodge, F. R. S. 
(2) "An Arrangement for Driving Mercury Pumps," by Sir 
Oliver J. Lodge, F.R.S. 

SATURDAY, November 14th. 

Guascow TECHNICAL COLLEGE SCIENTIFIC Society. 


7:30 p.m. Meeting at 38, Bath-street, Glasgow. Paper to be read: 
* Motor Cars," by A. Govan. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. 


Temperature and Ionisation.—R. K. McClung has made a 
separate investigation into the manner in which the ionisation 
of air by Röntgen rays is affected by the temperature. The 
chief difficulty was encountered in obtaining a metallic vessel, 
of necessity containing joints, which should be gas-tight and 
stand variations of both temperature and pressure. The 
vessel finally adopted.is shown in the diagram, where the 
brass flange FF is shown attached to the brass tube AB, closed 
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by the aluminium plate B sealed on by a lead wire, P, com- 
ressed with screws. ЕЕ are the electrodes fitted in with 
eavy rubber stoppers and compression tubes. The results so 
far show no effect of temperature upon the ionisation of air 
under X-rays transmitted through B. 
[В. К. McCione, Proc. Camb. Phil. Soc., October 21, 1908.] 


Magnetic Manganese Alloys.—F. Heusler has succeeded in 
producing magnetisable alloys of practically non-magnetic 
metals. He gives a number of data referring to castings of 
copper aa у with manganese and aluminium in various pro- 
portions. The best results were obtained with a copper alloy 
containing 26:5 per cent. of manganese and 14:6 per cent. 
aluminium —i. e., manganese and aluminium in nearly atomic 
proportions. This alley showed an induction of several 
thousand units in fields ranging from 20 to 150 units. It was 
considerably improved by keeping it at 1 10deg. in boiling toluol 
for two days. The induction was then 4,500 units in a field 
of 10 units and 5,550 in a field of 150 units. When the 
percentage of aluminium was reduced to 3:6 thealloy ceased to be 
magnetic. Similar results, though not so good, were obtained with 
tin instead of aluminium. With one atom of tin to two of 
manganese there was practically no susceptibility., But an 
induction of 1,140 in a field of 100 units was obtained in 
copper containing one atom of tin to three of manganese. There 
was no iron present in either case, nor could similar results be 
obtained by introducing considerable iron impurities. The 
author points out an analogy with solutions of manganous 
nitrate, which have a higher molecular susceptibility than 
even the ferro-magnetic metals. Arsenic, antimony, bismuth 
and boron also yield magnetisable alloys. 

[F. HzosrEn, Verb. D. Physik. Ges., June 12, 1908.] 


Magnetic Ezpansion.—Outside the ferro-magnetic group of 
elements, bismuth has the largest susceptibility of any sub- 
stance. It shows, however, no magnetic expansion or contrac- 
tion, and the tacit assumption seems to have been made that, 
therefore, the still less susceptible metals will not show any 
either. But in the case of the ferro-magnetic metals there is 
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no direct relation between the susceptibility and the change of 
length. Thus, iron has six times the maximum susceptibility 
of nickel, and yet expands far less for any known field. 
Again, cobalt has a maximum susceptibility one-eighth that of 
iron, but expands about as much. P. E. Shaw has, there- 
fore, in a course of experiments covering nearly two years, 
looked for magnetic expansion in the less magnetic metals, 
including bismuth, silver, aluminium, copper, zinc, brass, 
bronze, lead and tin. At first the experiments, conducted 
with a simple form of electric micrometer, appeared to indicate 
that all the metals contracted to an extent proportional to the 
field, and that they all showed permanent magnetisation on the 
hysteresis principle. But step by step these inferences were 
proved to be fallacious, as greater care was taken in the exclusion 
of iron from the apparatus and in the exact setting of the rod 
symmetrical in the coil and free from mechanical connection 
with it. The final conclusion reached was that no true expan- 
sion, positive or negative, can be detected within the limits of 
the experiment. 
[P. E. Suaw, Proc. Roy. Soc., June 18, 1903.) 


Radio-active Gas in Tap Water.—J. J. Thomson has found 
that when Cambridge tap-water is boiled, the air given off is 
mixed with a radio-active gas. The existence of this gas is 
easily demonstrated by electrical means, for if the air expelled 
by prolonged boiling from about 10 litres of water is intro- 
duced into a closed vessel whose volume is about 600 cubic em., 
the amount of ionisation in the vessel, as measured by the satura- 
tion current, is increased five or six times. A second boiling 
evolves no further radio-active gas. The gas can diffuse 
through a porous plate, and by comparing its rate of diffusion 
with that of CO, through the same plate its density can be 
determined by Graham’s law; preliminary measurements of 
this kind indicate that two different gases are present, of which 
one has a density about twice, the other between six or seven 
times that of CO,. The gas obtained by boiling the water always 
diffused faster than that procured by bubbling air through the 
water; it seems possible that in the latter case the gas may get 
loaded with water-vapour to a greater extent than in the former. 
At the temperature of liquid air the radio-active gas is frozen. 
A sample of 20 litres of the air was liquefied ; the liquid was 
then allowed to boil away, the gas coming off at the com- 
mencement of boiling was collected, and also that coming off 
when the liquid had all but boiled away. On testing the 
samples for radio-activity the former was found to be slightly 
radio active, but not nearly so much so as before liquefaction, 
wbile the second was extraordinarily radio-active, its activity 
being quite 30 times that of the original gas, thus showing, as 
we should expect from its great density, that the radio-active 
gas is much more easily liquefied than air. Similar radio-active 
specimens of air were obtained from various artesian wells, as 
well as from the tap-water of Ely, Birmingham and Ipswich, 
but not from surface water. | 

(J. J. Тномвох, Proc. Camb. Phil. Soc., October 21, 1908.] 


Symmetry of Electrotherapeutic Effects. —It sometimes happens 
in the medical applications of electricity that the current has 
to be successively applied to the two arms or legs of a patient. 
During such operations H. Bordier has noticed a diminution 
of resistance in the limb not subjected to the current. Take 
the case of a patient whose right arm is galvanised by applying 
an electrode of 100 sq. cm. to the right shoulder, while his 
front arm is plunged into water heated to 38deg. and con- 
taining a carbon electrode. If now the current is brought up 
to 20 milliamperes, it is observed to increase gradually to, say, 
24 milliamperes within 10 or 15 minutes, after which it 
remains constant. If then the left arm is similarly galvanised, 
there is a similar increase of intensity, but it attains, say, 
30 milliamperes instead of 24. A further experiment shows 
that there is a corresponding diminution of resistance in 
the left arm. Its resistance in one case was reduced from 
3,855 ohms to 2,962 ohms by the galvanising of the right arm. 
The author finds an explanation in the fact that the resistance 
is controlled by the vaso-motor nerve centres in the bulbo- 
medullary axis, and that these centres, once stimulated, would 
produce a simultaneous and symmetrical effect on both sides. 

[H. Bonprzn, Arch. d'Electr. Med., October 15, 1903.] 
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RADIO-ACTIYITY.* 
BY FREDK. SODDY, M.A. 
(Continued from p. 45.) 


The measurement of radio-activity in an accurate and quan- 
titative manner depends upon the property possessed by the 
rays emitted of ionising the gas through which they pass— i. e., 
of rendering it capable of carrying limited quantities of both 
positive sd negative electricity. This was shown for the 
uranium rays very early by Becquerel. The use of this pro- 

erty as a means of quantitative measurement dates, however, 
from the work of Rutherford (Phil. Mag., 1899, p. 109), who 
showed that the ionisation produced by the uranium radiation 
is of the same character as that produced by the X-rays, and 
equally with the latter can be simply and directly explained 
by the theory put forward by Prof. J. J. Thomson that the 
conduction is brought about by the transport of negatively and 
positively charged carriers to the positive and negative elec- 
trodes respectively. The function of the rays, both the X-rays 
and the rays from radio-active substances, is to produce these 
ions throughout the volume of the gas. The energy of the 
rays absorbed by the gas is utilised in the production of ions, 
so that the number produced in unit time is a measure of the 
intensity of the radiation absorbed. The current flowing 
through a gas under certain special conditions will be shown 
later to be a measure of the number of ions produced per 
second. Hence it becomes possible to measure radio-activity 
by electrical means. The actual methods employed will be 
dealt with later. It is first necessary to obtain an idea of the 
nature of the ions and their behaviour under given conditions. 


F1o. 3. 


Prof. Thomson's ionisation theory of gaseous conduction 
possesses, however, another quite independent and more funda- 
mental bearing upon radio-activity, for it has recently been 
shown that the rays from radio-active substances which pro 
duce tke ions of normal gaseous conduction are бошу 
also “ions” in the Faraday sense of moving particles carrying 
an electric charge. Thus the a-rays are positive ions and the 
B-rays negative ions. There is, however, this distinction 
between the two classes the ions produced in gases by the 
passage of the X-rays or rays from radio-active substances 
are characterised solely by their charge. Their movement in 
an electric field is the result of the charge carried, and the latter is 
the only means we possess of detecting and investigating them. 
With the 5 particles shot out by radium, the 
kinetic energy of the moving body and not its charge is its 
main experimental characteristic. In consequence, this class of 
ions has a great many properties not possessed by the ionsof the 
first class, and the means of investigation are quite distinct from 
the two classes. Yet it is possible to start with an ion of the 
first class and impart to it so much energy that it resembles in 
properties the ions shot out by radium and uranium. The 
problems of radio-activity are thus intimately bound up with 
the electrical properties of gases. 

It will be convenient to consider first the jons of normal 
gaseous conduction which are produced in a gas whenever it 
is acted on by certain types of radiation of which the X-rays, 


* These articles are based on a series of 12 lectures which Mr. Soddy 
is now delivering at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 
published in book form by The Electrician " Printing and Publishing Co. 
All rights reserved. 
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the cathode or Lenard rays and Becquerel rays are the most 
important. Ordinary air screened from extraneous influences 
is in all probability an absolute non-conductor of electricity. 
Experimentally, it always exhibits an excessively minute con- 
ductivity, which is, however, caused by ions, and generally 
spoken of as the natural or, less correctly, the spontaneous 
ionisation of the air. But since this continuously decreases 
as greater precautions are taken to screen it from the action of 
infinitesimal quantities of radio-active matter, it is a fair infe- 
rence to regard the air as a perfect insulator when in its normal 
condition. If it is got into a conducting state by the action of 
X-rays, for example, it is found that its conductivity persists 
for a short time after the rays are cut off, so that the con- 
ducting air can be blown away from the neighbourhood of the 
X-ray tube, and will discharge an electrified body, as, for 
example, an electroscope, at some distance out of the direct line 
of fire of the rays. Fig. З represents an arrangement for 
showing this. The air under the influence of the X-rays is 
drawn by a pump from B through wide tubes into the electro- 
scope À and discharges it. If, however, the air is 

through a filter, like cotton or glass wool, or bubbled through 
liquids, or exposed in its passage to the action of an electric 
field, it ceases to conduct. Thus if (Fig. 3) an electric field 
is made to operate on the gas in its passage by connecting the 
outside of the metal tube C with one pole of a battery, the 
other pole being connected with a central wire i and 
stretched along the tube, the air passing into the electroscope 
no longer discharges it. Something is removed out of the air 
by these means which is different from the main bulk of the air, 
and this something consists of the charged ions which carry 
the electricity. Since the gas as a whole shows no charge, 


Current. 
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it follows that an equal number of positive and negative 
ions exist in the gas, for it has been horn that the charge 
carried by the negative ion is equal to that carried by the 
positive. 

It is necessary here to call attention to the distinction 
between the ions and the radio-active emanations produced by 
radium and thorium, which we have already seen possess the 
power of being blown through tubes and discharging an electro- 
scope at some distance from the radio-active substance. The 
emanations, unlike the ions, pass unchanged through filters 
and liquids which destroy the ions, and survive the action of 
the electric field. The reason why the electroscope is dis- 
charged is that the emanation is an ionising agency, and con- 
tinually produces fresh ions out of the gas after those first present 
have been destroyed by passage through cotton wool, &c. 
The emanation passes through the latter like an ordinary gas, 
and immediately produces fresh ions out of the gas on the 
further side. 

The most characteristic feature of the conductivity of an 
lonised gas is the existence of a maximum or “saturation ” 
current, which limits the quantity of electricity the gas is able 
to convey. In electrolytic and metallic conduction the current 
obeys Ohm’s law, and increases proportionally to the P.D. 
between the electrodes. This is true also of ionised gases 
under very small voltage. As the latter is increased, the cur- 
rent soon begins to increase less rapidly than the P.D., until, 
finally, a stage is reached at which a further very great increase 
of P.D. scarcely increases the current that passes. This is the 
saturation current, and it serves experimentally as a very 
valuable criterion of a true ionisation current. Fig. 4 shows 
the variation of the ionisation current with E. M. F. 


D 


82 


In the electrical measurements of radio-activity, it is always 
necessary to make sure either (1) that the current measured is 
the saturation current, or (2) less commonly, and with very 
active substances, that the current is proportional to the E. M. F., 
in order that the results should possess a definite meaning, 
and be comparable among themselves. The saturation current 
represents the condition in which the ions in the gas are 
destroyed, by passage to the electrodes, as fast as they are 
produced by the ionising agency. Let 4 positive and у negative 
lons be produced per second, and let e be the charge carried 
by the individual ion. If i is the current passing through the 
gas, i represents the value of the charge received by each electrode 
per second. /e, therefore, is the number of ions which give up 
their charge to either electrode per second, so that i/e positive 
and i/e negative ions are withdrawn from the gas per second. 
The number withdrawn by the saturation current represents 
the number produced. Therefore, i/e— Q4 and і= 4де for the 
maximum or saturation current. If, as is usually the case, 
the ions are produced uniformly throughout the volume of the 
gas and % represents the number of ions produced in each 
cubic centimetre per second, and if A is the area of the elec- 
trodes and / the distance between them, y=y,A/ and the 
saturation current through the gas І = (Ае. 

With currents less than the saturation current, some of the 
ions are destroyed in other ways than by passage to the elec- 
trodes. Some will re-combine, one positive and one negative 
ion reproducing the neutral molecule, while others will give up 
their charge by diffusion to the walls of the containing vessel 
and so cease to exist as such. The number that re-combine 
will be proportional to the number of collisions between ions 
of opposite sign, and this will be proportional to nn, where 
m and n, represent the number of positive and negative ions 
respectively present in 1 cubic cm. of gas. Since in the cases 
generally considered n, =n, the number that re-combine will 
be proportional to »?, and may be expressed by an?, where а 
is a quantity independent of n. The number that give up 
their charge to the walls of the containing vessel is propor- 
tional to n and not to »?, and may be expressed by xn, where 
к is a coefficient depending on the size and shape of the 
vessel. 

If i is made to represent the current flowing through unit 
area of the gas ://е represents the number of ions of each 
kind withdrawn by the current for unit volume of gas. So 
that when the gas is in a steady state, the number of ions 
withdrawn being equal to the number produced, 


=a ＋ kn 4L. 
to le 
If the gas is not in a steady state, 


dn „ „2 „ 1 
ү = Jo — an? – кзы 

This is the simplest general equation representing the current 
flowing through a gas ionised by Becquerel or X-rays. The 
meaning of the saturation current is, thus, the current that is 
able to flow through the gas when the ions are withdrawn 
as quickly as produced by the action of a strong E.M.F. 
before any appreciable number have time to be dissipated by 
recombination or by diffusion to the walls of the containing 
vessel. 

With no current flowing, g,=an?+«n. Except for narrow 
tubes, the number lost by diffusion to the walls is small 
compared to the number lost by recombination, and, con- 
sequently, it is often unnecessary to take the quantity кл 
into account. With regard to the quantity an?, Langevin 
has recently shown (“ Recherches sur les gaz ionisés," Univer- 
sity of Paris, 1902) that recombination is brought about by the 
mutual attraction of the positive and negative ions, for if it 
were not for this attraction the rate of recombination would be 
much smaller than it actually is. For further details Prof. J. J. 
Thomson's “Conduction of Electricity through Gases," p. 545, 
should be consulted. The simple statement of the ionisation 


theory here given, and the account that follows, is taken from 
that work. 


(To be continued. ) 
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SOME STATISTICS RELATING TO ELECTRICAL 
ENGINEERING. 


BY WILLIAM POLLARD DIGBY, F.S.S. 


Probably no branch of the engineering profession carries 
its statistical investigations to the searching extent that is 
habitual to the electrical engineering profession. This cult of 
statistics is best exemplified by the detailed calculations as to 
relative works cost in electric lighting, traction and power 
installations. Also, the various annual publications such as 
* The Electrician " Electrical Trades’ Directory and Handbook 
and the “Manual of Electrical Undertakings” give in a 
crystallised form the summaries of progress from year to year, 
and have accustomed us to comparisons of the capitalistic 
phase of the development of electricity. The writer, who is 
indebted to these publications for statistics on which certain of 
his tables are grounded, wishes to define as clearly as possible 
another phase of engineering statistics about which there is, 
among certain of our members, much hasty unfounded assertion, 
together with gross misrepresentations by papers which 
sensationally pander to a debauched public taste ; about which 
there is also an underlying feeling of uneasiness among the 
rank and file of the engineering profession. This phase is 
termed “foreign competition." The object of the writer is, as 
dispassionately as possible, to set forth the figures of the import 
and export trade of the United Kingdom so far as “electrical 
goods are concerned, and while avoiding the partisan present- 
ment of the case for either of the schools of economists, to 
endeavour to contrast these figures in correct relation to the 
figures of the internal trade of the country so far as the latter 
can be ascertained. 

The writer was led to commence this investigation, in the 
days before “fiscal revision” had become practical politics, 
partly by reason of the persistent clanging of cymbals in the 
non-technical press whenever an order went to a foreign country, 
partly as the result of a three years' devotion of spare time 
to an investigation of the trends of trade, and, lastly, by recent 
utterances which have carried great weizht in influencing those 
who had hitherto discounted the jeremiads of the newspa pers. 
Of these the earlier was that of a member of the Institution 
of Electrical Engineers, who in a book dealing with Protection 
said : “To-day . . . we are even compelled to obtain abroad 
the equipment of our biggest electrical undertakings, such as 
central stations and tramways." 

Speaking at the Society of Arts on January 28, 1903, on 
the subject of municipal trading Sir Frederick Bramwell is 
reported to have said :— 


In the meantime the United States and Germany went to work, 
prospered in their work of machine making, with the result that at the 
presení day England has lost for ever the manufacture of electrical 
machinery. His friend and partner, Mr. Harris, would be able to state 
that out of many thousand pounds worth of machinery his firm had 
ordered, the bulk of it had either come from America or Germany. Asthe 
chairman of an electric lighting company in London he had also to state 
that the whole of the equipment for a new generating station which had 
been erected, with the exception of the engines and boilers, came from 
abroad, because they knew it would be good both in manufacturing details 
&nd scientifically, and they knew the promise could be relied upon as to 
when it would be delivered. It was to him a matter of the deepest regret 
to think that from the desire to pander to municipal trading, which 
caused the act to be passed, England had, he believed, for ever lost her 
proper position in the manufacture and supply of electrical machinery. 

Further testimony might be cited by the writer to the same 
effect ; instead, he prefers to present the actual figures in their 
relation to other figures, a process which displays a less 
pessimistic outlook than Sir Frederick's. 

Certain limitations which may slightly affect small fractions 
while not affecting the most striking comparisons, must be 
strictly defined. For instance, in regard to the figures which 
are cited as to the capital involved, so far as electrical manu- 
facturing firms are concerned, the words “aggregate subscribed 
capital" must be taken to mean only the capital invested in 
the collected number of undertakings. Of the capital 
invested in electrical manufactures beyond the bounds of 
limited liability acts it is impossible to guess. It must be 
borne in mind that many small private firms have become 
publie or private companies, others have been absorbed by 
larger organisations, while certain other old-established firms, 
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such as ship and engine builders, have established departments 
in which motors and dynamos are produced. 

So far as the invested capital in etre traction or electricity 
supply works is concerned, we are on sure ground, invested or 
* aggregate subscribed ” capital being taken to mean ordinary 

preference shares or debentures by limited liability com- 
panies, or authorised loans of municipal authorities. 


THE Export TRADE. 

An examination of the various trade returns of the United 
Kindgom indicates that while “Electrical Goods” are imported 
we export Electric Lighting Apparatus.” 

Table I. gives the exports to all sources of “Electric Lighting 
Apparatus ” since 1857, and the imports of “ Electrical Goods” 
since 1898—the latter were not separately enumerated prior 
to 1898, but were entered under the general heading of Goods 
unenumerated, Manufactured." 

Table I.— United Kingdom. 


Exports. 


iae. Imports. 
Electric lighting apparatus. 
British manufacture only. Electrical goods. 

1909 8 61753) “ 687.514 
1901 эз $e DON TI ....... eccesso 849,257 
19000 . . 546,155 e e 1,265,946 
IAR es 510,76 „ .. 618,593 
o A 514,632 _.............. 367,572 
IBUT ö»f es 448% 2 LER US 242,185 
ЗО сага C Es 382,438 .............. — 
1899 9 Rye 395,029» - 2ана ее — 
1894 ...... (xvi! 440,204. Cadena eee — — 
1893 33;ͤöß es 215330 e Rt — 
1802 2:0 999 v 0s 174,04l. k 8 — 
ISE ужа 239,194 N — 
1890 Prieto eters 281,248 .......... Lys — 
TIBEF uocis ade аз 211,049 ........ eee — 
./ 166,409 .............. — 
1887 2... (wes e e — 


Table IL— United Кот. — Гтрогіх of Electrical 
Country of Origin. 


Goods, with 


1902. 1901. 1900. 

United States . £159,601 .. £388,181 .. £832,801 

Germany .............. 81,759 .. 74,214. 86,951 

Hollan e. . 162,965 .. 149,014 .. 115,016 

Fran ee 160,115 123,927 „„ 140,055 

Belgium ооо 104,635 .. 87,249 .. 76,712 

Sweden 13,225 .. 17,712 9,155 

Other foreign countries 5,039 6,076 .. 3,015 

£687,514 £849,2 £1,265,946 

£ sterling. 
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Fro. 1.—Exports of Electric Lighting Apparatus to Foreign Countries 
and to British Possessions with Total Exports from the United Kingdom, 
1892-1902. 
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Table II. gives the country of origin of imported “Electrical 
Goods." "Theseparate computation of these dates back to 1900. 

Table Ш.А gives the exports of “Electric Lighting 
Apparatus " of British manufacture to foreign countries. The 
persistent fall in the volume of this trade since 1898 is dis- 
tinetly marked. For the purpose of showing graphically the 
trends of this trade Figs. 1, 2, 3 and 4 have been prepared. 
Fig. 1 shows the total exports to foreign countries and to 
British possessions, with combined total. It will be seen at a 
glance that the upward tendency of the colonial trade has 
tended to outweigh the recent fall in the foreign trade. Figs. 
2 and 3 show respectively the trade tendencies so far as elec- 
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Fro. 2.—The Exports of Electric Lighting Apparatus from the United 
Kingdom to seven Leading European Countries, 1392-1902. 
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Fic. 3.—The Exports of Electrie Lighting Apparatus from the United 
Kingdom to seven Leading Foreign (non-European) Countries, 1892-1902 
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Table IIIa.—L£xports of British Manufacture to Foreign Countries. 

1902. 1901. 1900. 1899. 1898. 1897. 1896. 1895. 1894. 1893. 1892. 
RUSSIA: 242 voe И 89 £6,267 .. £6,141 £11,121 £58,494 468,237 £23,844 £13,186 £20,672 £20,117 £8,519 £3,647 
Sweden ................ $a 853 .. 1,858 .. 2,121 .. 9,678 .. 16,345 .. 4,616 .. 4,846 .. 6,152 .. 5,957 .. 5,927 
Germany ........ оова ове 3,546 .. 4,968 .. 23,671 .. 6,648 .. 4,562 .. 7,599 .. 9,510 .. 3,671 .. 2,760 .. 4,963 . 4,801 
Holland. „еее T 7,868 .. 7,755 .. 10,810 .. 9,808 .. 10,668 .. 9,724 .. 14,358 .. 7,768 .. 6,189 .. 5,998 .. 7,055 
Belgium 6,050 .. 19,951 .. 33,843 .. 27,957 .. 19,174 .. 22,860 .. 23,123 .. 17,234 .. 14,492 .. 10,939 .. 2,862 
France . 2,649 .. 4,546 .. 15,178 .. 22,259 .. 27,022 .. 18,761 .. 12,259 .. 7,851 .. 9,982 .. 3, 683 .. 9,890 
Sinn 2,320 .. 7,195 .. 13,455 .. 8,737 .. 25,219 .. 37,082 .. 31,780 .. 21,052 .. 10,432 .. 14,390 15,626 
Italy ...... ОРУ Tm 627 .. 1,840 .. 5,507 .. 5,662 .. 5,990 .. 2,824 .. 3,182 .. 3,896. 7,367 .. 5,382 
Egypt ..... 7,771 .. 11,781 .. 8,073 .. 7,432 .. 4,817 .. 1,939 .. 1,003 .. Eis s 2 ©» 5,989 
Ill! 13,150 .. 5,746 .. 12,998 .. 10,432. 7,036 .. 6,029 .. 4,169 .. 7,606 .. 5,486 .. 3,179 . . 3,204 
JAPAN тоонд 43,860 .. 48,836 .. 32,659 .. 13,467 .. 18,558 .. 19,024 .. 10,889 .. 43,805 .. 3,145. 2,0838 . 2,474 
United States ........... А 1,261 2,344 .. 762 .. 921 .. 2,272 .. 688 .. 1,212 .. 2,727 Duo. mi . . . 1,433 

7 3,339 4,226 .. 10,208 .. 2,165 .. 1,246 .. 1,994 .. 2,472 .. 7,045 .. 3,276 .. 4,767 .. 4,361 
Brazil. 22. 4 E R CE 6,347 .. 6,126 .. 4,820 .. 4,916 .. 7,862 .. 6,006 .. 5,668 .. . 6,046 .. 2,707. 
Argentine Republic ETET 18,382 .. 24,418 .. 31,050 .. 45,197 .. 38,907 .. 29,419 .. 17,734 .. ka cate we. we 2.216 us 
Other foreign countries . 73,766 .. 26,228 .. 10,154 .. 15,755 .. 16,888 .. 32,131 .. 19,640 .. 31,490 .. 34,048 .. 14,674 25,681 

Total sss 98 £194,576 £180,271 £222,500 £241,819 £266,803 £238,135 £173,892 £178,899 £125,971 £102,392 £87,282 
Table IIIb. s of British Manufacture to British Colonies. 

1902. 1901. 1900. 1899. 1898. 1897. 1896. 1895. 1894. 1893. 1892. 
in Ур ees Vy ex e .. £967 .. £1,722 .. £2,078 .. £813 .. £1,444 . £696 . oe . ; 
Cape of Good Hope ...... £116,008 .. 57,240 .. 54,885 .. 65,409 .. 79,406 .. 59,478 .. 95,497 ‘ 
Natal un dies . 46,503 .. 49,980 |. 23,555 .. 34,678 .. 38,73 .. 22,080 .. 13.405] £81,100 . £49,496 ..£49,807 481,215 
British East Indies 114,094 .. 93,201 .. 72,139 .. 61,387 .. 49,644 .. 42,203 .. 33,651 .. 80,406 .. 25,419 .. 14,760 .. 12,447 
Hong Kong .............. 6,255 .. 10,124 .. 9,538 .. 9,496 .. 6,832 . 3,844 . 1,662 . 2,285 . 4,177 .. T 1,597 
Australia ................ 109,364 ..142,979 ..127,227 .. 70,823 57,937 .. 56,584 .. 50,166 .. 30,408 .. 28,827 24,573 ..:83,253 
New Zealand ............ 13,566 .. 15,108 .. 19,093 .. 15,993 11,775 .. 12,762 8,050 .. 5,134 .. 5,216 12,941 2,855 
Gnade 1.734. 2,338 .. 3,167 . 1,597 .. 1,109 . 2,372 1,251 .. .. 4,000. 5,188 . és 
British West Indies ...... Ma. tate xe es 683 1,199 .. 564 .. 526 719 .. 1,821.. 2,625 o tu s 
Other British possessions . 15,437 ..171,621 .. 11,651 6,279 .. 6,276 9,304 1,389 .. 2,287 .. 623 . 3,625 .. 5,932 
Tot. to British possessions £442,956 £372,506 £323,655 £268,939 £247,829 £210,597 £208,546 £157,030 £120,383 £112,974 £87,359 
Total to foreign countries. 194,576 180,271 222,500 241,819 266,803 238,135 173,892 178,899 125,971 102,392 87,282 
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Gross tot. Exports from U. K. £617,532 £552,777 £546,155 £510,758 £514,632 £448,732 £382,438 


£335,929 £246,354 £215,366 £174,641 
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= Fre 4.— Exports of Electric Lighting Apparatus from the United 
Kingdom to British Colonies and Possessions. 
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trical exports are concerned in (Fig. 2) the seven chief buying 
countries on the continent of Europe, and (Fig. 3) in the seven 
chief of the remoter buying countries. Fig. 4 depicts the 
movements in the principal of the British possessions purchasing 


в А n.. 


electric lighting apparatus. In Fig. 2 the falling off of the 
export trade to each country is most marked. The totals of 
these figures are relatively small in amount, and in these 
countries, some themselves manufacturing and competing with 
the United Kingdom and with each other for this branch of 
commerce, evidences of a British loss of position were to be 
expected. Those countries which are themselves manufacturing 
have become more capable of supplying their own needs, and 
others, owing to their geographical position, have the advantage 
of cheaper freights to adjacent purchasers. 

Fig. 3 of the trade to leading non-European countries shows 
that so far as the totals of British trade are concerned we are 
holding our own fairly well. 

Fig. 4 depicts the healthier conditions of trade in the leading 
colonies. The effect of the recent war in checking the rise of 
exports of electrical machinery to South Africa is apparent. 


( To be continued. ) 
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SOME WIRELESS TELEGRAPH PATENTS. 


Since the publication of the article on wireless telegraph 
patents, the last instalment of which appeared in The Electrician, 
Vol. L., p. 233, many fresh ideas have been evolved and a 
large number of patent specifications have been the result. 
Some of these relate to ingenious applications of wireless 
telegraphy to various purposes, others originate from misguided 
“cranks,” and a very few possess real merit. 

The first patent of note after 18,105 of 1901 is No. 21,744 
of the same year, and this was granted to Mr. A. F. Collins 
of the United States. The idea consists of connecting one end 
of the secondary to a condenser and the other to earth. In 
a similar manner, one end of the receiver, which is a telephone 
receiver, is connected to a condenser and the other to earth. 
An ordinary circuit-breaker is employed for the induction coil, 
and it is so regulated as to vibrate in a certain musical key 
when the condenser is not being charged. On charging the 
condenser the secondary current causes reactions on the 
primary current, and the circuit breaker vibrates at a different 
frequency, thus emitting a different musical note. The receiver 
then indicates dots and dashes by the frequency and duration 
respectively of the two tones as the sending key is closed or 
open. 

Patent No. 24,825 of 1901 was taken out by Dr. J. A. 
Fleming with Marconi's Wireless Telegraph Co., and relates to 
improvements in methods for producing electric waves, and 
describes a way of so suppressing the alternating-current arc 
across the spark. gaps that a continual oscillatory discharge 
will take place :— 


This arc discharge can, as described in our former specifications, be 
removed to a great extent by blowing air or other gases upon the spark- 
gap, also by introducing a regulated inductance into the primary circuit 
of the alternating-current transformer. The present invention has refe- 


Fio. 1. 


rence to another method of achieving the same end. In place of using one 
single condenser two condensers are used, which may or may not be of 
equal capacity. Across the terminals of one condenser, which may be called 
the active condenser, are joined as before the spark balls or air gap in 
series with the primary of the oscillation transformer. The other con- 
denser is placed in series with the above mentioned active condenser, and 
the two together are connected to the terminals of the transformer or 
transformers which supply the alternating current. These transformers 
may be arranged in parallel or in series, to suit the required conditions 
of maximum resonance, and more than one active condenser may be 
employed. The capacities of the active condensers and of the one not 
closed by à spark-gap, which may be called the arc-stopping condenser, 
may be varied so as to give the active condensers the benefit of a greater 
or less share of the impressed voltage. The condenser, which is not 
closed by a spark-gap, is traversed by the impressed alternating current 
which charges up the active condensers, but its capacity may be so 
regulated with respect to the others by trial, that it stops almost com- 
pletely any true arc discharge from the alternating-current transformer, 
whilst it permits the active condenser to be charged and discharged with 
an oscillating discharge at each alternation of the currents supplied by 
the alternating-currents transformer. If more than one active condenser 
is employed the oscillation transformers associated with each may be of 
different form and size. The drawings illustrate the arrangement of 
apparatus. In Fig. 1, D is an a ternating- current dynamo, T is an 
alternating-current transformer, K, K: keys by which choking coils 
H!, H? can be short-circuited, S a spark gap, C a condenser, О an oscilla- 
tion transformer, A an aerial conductor, and E an earth-plate, all arranged 
in the well-known manner. According to this invention a condenser, Ci, 
preferably of about the same capacity as C, is interposed between one of 
the terminals of the secondary of the transformer T, and one of the 
terminals of the spark gap. Or, as shown, there may be two condensers, 


C!, C, symmetrically placed between T and 8, in which case the capacity 
of each is preferably about double that of C. Fig. 2 shows an arrange- 
ment similar to that in Fig. 1, except that there are two spark-gaps, 8, 
in series, each short-circuited by its own active condenser C and the 
primary of an oscillation transformer, O. In such a case all four con- 
densers C, C, C!, C? may have about the same capacity. 

Having now particuarly described and ascertained the nature of our 
said invention and in what manner the same is to be performed, we 
declare that what we claim is: 1. In apparatus for the production of 
electric waves, the interposition of & condenser or condensers between 
one or both terminals of the secondary circuit of an alternating-current 
transformer and the corresponding terminals of the spark gap, substan- 
tially as described. 2. In the arrangement as claimed in claim 1 employ- 
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ing two or more spark-gaps in series, each short circuited by its own 
active condenser and the primary of an oscillation transformer substan- 
tially as described. 3. Apparatus for the production of electric waves 
substantially as described and illustrated. 

In patent specification No. 6,473 of 1902, Mr. G. L. Hogan 
describes a system in which he makes use of two oscillators, 
one below and the other above the surface of the earth. Just 
above the former and below the latter are fixed metallic screens 
for preventing one interfering witb the other. The patentee 
maintains that it is preferable to work with the two oscillators 
operated synchronously, and in the drawing they are shown in 
series, but there із а switch by which one can be cut out. Tele- 
graphic signals are represented by the spaces between impulses, 
80 that the oscillators are, presumably, working continuously. 
The coherer employed consists of two metallic plugs with 
imbricated prongs, surrounded by loose metallic filings. 

No. 13,521 of 1902 is granted to Sir Oliver Lodge, Dr. A. 
Muirhead and E. E. Robinson, assistant to Sir O. Lodge. It 
relates to the coherer described in The Electrician, Vol. L., 
p. 930. Three devices, all depending upon the same principle, 
are shown; in one device, a metallic point dips into a seal of 
mercury covered with a layer of oil, and thus, under normal con- 
ditions, there is a film of oil between the metallic point and 
the mercury. When electromagnetic waves impinge upon the 
apparatus this film is broken down and coherence takes place. 
A current registers the signal by a siphon recorder, and at the 
same instant the metallic point is withdrawn, by means of a 
coil, from the mercury, and immediately plunged in again 
through the oil, being once more in a sensitive condition. The 
second device is very similar, the only difference being that the 
point is kept in constant vibration by being attached to a 
tuning fork. The third device depends upon the same 
principle, and is of the famous revolving wheel type. 

An early patent in 1902, of special interest, is that taken 
out by S. Я Brown, and numbered 750. 16 deals with 
improvements in wireless telegraphy, including the use of a 
piece of apparatus, called the “radioscope,” as receiver. This 
device consists of a fixed adjustable blunt metallic point in 
contact with a metallic plate. The plate, which, if necessary, 
may be replaced by a point (or the point replaced by a plate), 
is mounted on a vibrating telephone diaphragm, or on an elec- 
trically-driven tuning fork. The fixed point is carried by a 
hinged weight which allows the point to“ float and to be 
thus, to a great extent, self-adjusting. When properly 
adjusted the contact point should make intermittent contact 
with the plate, but should not allow a current to pass except 
when under the influence of the induced currents from the 
* Hertz" waves. The point and metal plate should be made of a 
metal such as hard steel, iron, nickelsteel, nickel, zinc, cadmium, 
aluminium, or one of the contact pieces may be mercury. In 
another arrangement for working the “radivscope,” the plate 
is mounted on a steel telephone diaphragm, which is actuated 
by an electromagnet to open the contact, to decohere. When 
“Hertz” waves are received the induced currents set up in the 
air wire break down the insulating film of the contact 
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between the point and diaphragm, allowing a current to flow 
from the battery and register the signal. The electromagnet 
is also energised and acts on the steel diaphragm so as to 
break contact between the contact pieces and restore the 
insulating film. 

In Fig. 3 is shown another arrangement of the radioscope." As before 
A is the air wire and E the earth connection. P is the steel disc mounted 
on the diaphragm S, the adjustable fixed point, B' is the local battery, 
the whole of the voltage across the inductive resistances R! and К!!, only 
that part across R!! being used. Т is a telephone placed across R!! so 
as to allow the signals being read by ear when necessary. On S making 


good contact with P a current flows from the battery B! through the sus- 
pended coil C of the relay ; the relay tongue moves so as to make contact 
with the top contact piece, thus cutting out the resistance U. V isa 
vibrator constantly at work, P being the electromagnet necessary to cause 
the vibrations. В!! is the local battery. N is the electromagnet in series 
acting on the plate P. W and X are shunting resistances to reduce 
sparking. When the relay tongue is in the position as shown in the 
drawing, the vibratory current flowing through U and the winding on N 
is not sufficient to set up vibrations in the diaphragm on which P is 
mounted, but when Hertz" waves set up induced currents in A, S and P 
make contact, bringing the relay tongue over against the top stop, the 
resistance U being short-circuited and enough current delivered to N to 
cause the diaphragm to vibrate so as to decohere. When the relay 
tongue leaves the bottom stop the current Z! is cut off from flowing 
through the electromagnet O, the armature M rises, making contact with 
the top contact pieces, and thus a circuit is established through the wind- 
ing of the bell G and the battery Z!! ; by these means the bell will ring 
to act as a call. 


The principal claim is for a radioscope consisting of two 
contact pieces, one contact piece being mounted on a vibrating 
body, such as a tuning fork or reed, so as to produce an 
imperfect contact for the purpose specified. 

Patent No. 10,181 of 1902 was granted to Sir Oliver Joseph 
Lodge and Dr. Muirhead on June 2, 1903. :— 


Our invention relates to improvements in the sending and receiving 
circuits of systems of syntonic space telegraphy based on the employment 


No. 11,575 of 1897* granted to one of us, and between the two condensers 
c, d we insert the adjustable self-induction coil e which is required for 
tuning purposes. One of these condensers is made adjustable for the 
purpose of assisting in the adjustment of the system for syntony. In the 
case of the sender, the spark-gap f may be placed between the sky-wire a 
and the first condenser c, as illustrated in Fig. 4, or anywhere between 


b 
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the two condensers c, d in the self-induction circuit e!, e? as shown in 
Fig. 5. Sometimes the spark-gap f is placed across the two condensers 
c, d and the self-induction coil e —i.e., between the sky-wire a and to earth 
b, or preferably between the sky-wire a and a third condenser g to earth 
as represented in Fig. 6. When the Tesla mode of charging is employed 
in the sender, the self-induction coil e, between the two condensers c, d 


a 
с9г & 
е 
g 
d 
b 


Fico. 6. 


a 
c 


e? 


Fic. 7. 


d' 


in the last arrangement, becomes, as shown in Fig. 7, one circuit, e', of a 
transformer whose other circuit, е?, is connected up between another pair 
of condensers, c!, d', to which the sky-wire a and earth bare attached 
respectively. In place of the ordinary Morse signalling key we prefer, in 
carrying out our invention, to employ an automatic transmitter in the 
local circuit of which is inserted another transmitter specially designed 


cf Hertzian waves, whereby the speed is increased and the signals made 
more reliable. 


the exception of Fig. 8, are diagrammatic. 
and 7,it will be seen that, in carrying out our invention, in order to 
perfect the tuning of the two capacity areas (i. e., the sky-wire a and earth 
b in most systems of Hertzian-wave telegraphy) we add a condenser, 
(capacity) e, in series with each of the two capacity areas а, b, to the 
various combinations described in the specitication of letters patent 


| 
In order that our invention may be fully understood we 
will, as occasion requires, refer to the accompanying drawings which, with 


Referring first to Figs. 4. 5, 6 


to open and close, at a definite rate, the primary circuit of the 
induction coil in the sender employed for the production of the oscilla- 
tions of the high frequency and potential required. This local trans- 
mitter, which is shown in side elevation in Fig. 8, is made up of two 
ordinary sounders or electromagnets, k, i, having armatures, p, 4. 
respectively. t is а cup containing mercury and s is a copper 
rod adapted to dip into it and both of which are included in the 
2; a ee eee oa 


* See The Electrician, Vol. L., p. 930. 


THE ELECTRICIAN, NOVEMBER 6, 1908. 


87 


primary circuit of the induction coil. The rod s is insulated from, 
but is attached to, a pivotally-mounted extension, u, which is jointed to 
the armature q of the sounder i, so that each time the said armature q is 
attracted the rod s dips into the mercury. The coils j, k of the sounders 
h, i are joined up in the following manner and as indicated in Fig. 9. 
l is a local battery having two distinct circuits l! 2. The coil & of the 
sounder i is in the circuit 1! of the local battery which may be traced 
through the armature p and the upper limiting stop o of the sounder h 
and through the contact lever n of the transmitter m (when the said lever 
is depressed) ; and the coil j of the sounder Л is in the circuit P? of the 
said local battery which may be traced through the armature q and its 
limiting stop r (when the said armature q is attracted). When, therefore, 
the lever n is depressed, the electromagnet i is energised and the arma- 
ture q attracted, whereupon contact is made between the said armature q 
and the upper limiting stop r completing the circuit ?? through the electro- 
magnet h, energising it, with the result that the armature p is attracted. 
This breaks the circuit i! at the limiting stop o, releasing the armature q, 
and so breaking contact again at the point r. These successive attractions 
or oscillations of the armatures p, q continue so long as the lever n is 
depressed. The rate of oscillation of the armatures p, q of the two 


t 
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sounders h, i between their limiting stops can be varied in a great measure 
by the adjustment of the screw which holds the armatures against their 
upper limiting stops. Sometimes shunts are applied to the coils of the 
sounders to assist in the adjustment of the rate of working the latter. 
In the automatic transmitter which, with its connections, is shown 
in detail in Fig. 10, the nose v of the contact lever w is put slightly 
in advance of the nose x of the other lever y so that there shall 
be an interval of time between the entrances of the two levers into the 
perforations of the perforated slip which is used with these transmitters. 
In wireless telegraph the dot and dash Morse code is used. For a dot, 
two holes, = and l, are punched opposite to the same central hole as shown 
in Fig. 11. One contact lever enters the hole : on one side of the central 
line of holes 2 first, and is followed soon afterwards by the entrance of 
the other contact lever into the opposite hole 1, the result being first a 
current from the battery 3 through the electromagnet 4 attracting the 
armature 5 and thus closing the circuit of the battery of the local trans- 
mitter, followed after the interval of & dot by a current through the 
electromagnet 6 restoring the armature 5 to the position shown in Fig. 10., 
when the local circuit of the transmitter is broken. During the short 
interval a short spark is brought about by the local transmitter at the 
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spark-gap of the induction coil. For & dash, two holes, 7 and 8, are 
punched as represented in Fig. 12, one at each side of the central holes 2, 
one being & whole space later than the other. There is now a longer 
interval between the contact through the hole 7 aud tbat through the 
hole 8, and the transmitter is, therefore, allowed to produce a longer 
succession of sparks, i.e., a longer emission of waves into space and con- 
sequently a longer signal at the distant receiving station. In the receiver, 
which is shown in Fig. 13, we employ a transformer e in the manner 
described and claimed by one of us in the specification of letters patent 
No. 11,575 of 1897 (see Fig. 14 of the drawings accompanying that speci- 
fication). The primary e! of the transformer is inserted between the two 
condensers c, d, and in the secondary circuit e? are placed the coherer 9, 
battery 10, and receiving instrument 11, with an adjustable condenser 
shunt 12 in the manner described and claimed by us in the specification 
of letters patent No. 29,069 of 1897. Sometimes we connect the sky- 
wire a to the coherer circuit through & small condenser 13, as shown in 
dotted lines in the figure just referred to, and in which b denotes the 
earth. In applying the duplex principle to our invention, we, as repre- 
sented in Fig. 14, employ two elevated sky-wires d, а!, or a double 
receiving mast, one behind the other, half a wave-length apart, or one 
higher than the other, and then we place a third or sending sky-wire a“ 


on a mast at right angles to the plane of the other two, a, al, and equi- 
distant from them if they are equal in height. The receiving wire or 
a! mast is adjustable in position so as to give zero effect from the home 
sender 42. For example, it may be tilted towards the home sender till 
the coherer 9 fails to respond except to the distant signals. The home- 
sending mast a? is arranged at a small distance, say, roughly, equidistant, 
from the other two masts. The receiving circuit is enclosed in a box 
indicated by the dotted lines 14 (except the collecting wires), and the wires 
between the secondary of the transformer 15 and the receiving circuit 
within the box are shown figure-of-eighted by way of illustration. Or if 
any part of the receiving circuit is left outside the box, then this part also 
is similarly tigure-of-eighted—as are likewise the collecting wires—so as 
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to offer zero areas, that is equal + and — areas, to stray disturbances. 
b indicates the earth. Thus the capacity areas in the receiving circuit 
are differentially arranged relatively to the capacity areas (one of which 
may be the earth b) in the sending circuit. The waves emitted by the 
home sender а? uct equally and oppositely on the receiving circuit, and 
thus permit of the impulses produced by waves from a distance being 
recorded without disturbance. 


(To be continued.) 


SOME RECENT STREET LIGHTING. 


During the last vear considerable additions have been made to 
the street lighting in Hampstead, for which the Gilbert Ате Lainp 
Co.'s arc lamps and accessories have been employed, and the same 
finn has supplied the material for the new street lighting of Kilburn, 
Harlesden and Willesden. In carrying out this work to the speciti- 
cation of Mr. G. H. Cottam, of Hampstead, und Mr. E. T. Ruthven 
Murray, of Willesden, the company has made use of a number of 
improvements recently ctfected in their are lighting system. 

The Hampstead lighting consists of lamps run in series off a con- 
stant potential of about 1,800 volts, special machines being provided 
in the generating station to supply continuous current at this pres- 
sure, as the general supply system is alternating. In Willesden, 
Kilburn and Harlesden, on the other hand, the lighting is carried 
out with lamps in series off a constant pressure of 480 volts. 
The lamps are fitted on posts similar to those shown in 
Fig. 1, to whieh lowering gear is attached similar to that used 
by the Gilbert Ате Lamp Co. in other places. In this gear a stout 
double cord is employed for the suspension; but when the lamp is in 
position it is supported independently of the cord by special catches, 
There are also plain knife switch contacts in the hood, so that 
the effect of lowering the lamp disconnects it from the circuit. The 
company inform us that they have been making considerable 
improvements in the details of their are lamps, a departure trom 
ordinary practice being to pay as much attention to the strike 
or retrace portion of the motion of the lamp mechanism as to 
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the feeding itself. Most of the pillars are fitted with two 
incandescent lamps provided with substantial cast-iron fittings 
as seen in the illustration, a reflector being combined with these. 
The lamps are controlled by the usual class of automatic switch, so 
that if the arc lamps are extinguished from any cause, the incandes- 
cents light up automatically. The particular pattern of this switch 
employed by the Gilbert Company, however, differs in some respects 
from that of other makers. The catch takes an appreciable time in 
accomplishing its motion, so that if the magnet is only energised a 
short time it does not engage, and the switch is still left open. The 
whole is contained in a neat cast-iron box, which also contains 
double-pole fuses and terminals, the whole arrangement, together 
with the ratchet of the winding gear, being visible in Fig. 2. All 
the resistances are carefully kept away from the wood, and 
also from the cables, and an umbrella is provided to keep 
any direct water off. At the top of Fig. 2 is seen the winch 
of the lowering gear already referred to, and beneath this is 
the magnetic switch. Below this, again, is a quick-break double- 
pole double-break switch. When this latter is switched on to 
the first contacts, only nine of the lamps out of the series of 
10 are switched in circuit, and the substitutional resistance of 


Fic. 2.— APPARATUS FITTED IN 
t Base or LAMP-PILLAR. 


Fic. 1.—LaxP- POST IN 
WILLESDEN. 


the tenth lampzis connected in series with these. This resistance, 
therefore, acts as & starting resistance for the circuit, and prevents 
too big a rush of current. The switch is left in this position for a 
minute or two, and then put over to the second position, in which 
the tenth lamp is put in. This switch, of course, is only put in the 
base of the tenth lamp in every series. Below the switch is the 
usual automatic cut-out mounted on a porcelain base, and this is 
provided with strong terminals capable of gripping and supporting 
the leads. The resistances are made of steel wire wound on spiral 
porcelain formers, the formers being clamped securely from end to 
end, so that no harm is done if they crack from the heat. 

We may add that we particularly observed the arc lighting in 
Willesden a few days ago, and were pleased to see with what 
steadiness the lamps burned. 


New Electric Lighthouse.—A new fast-flashing electric 
lighthouse has recently been erected by Germany on the island 
of Heligoland, and is described in Ueber Land und Meer. А large 
arc lamp with a Schuckert glass parabolic mirror is used, and 
it is said that the light represents 30,000,000 c.p. Each flash 
lasts only one-tenth of a second, and the flashes follow each 
other at intervals of 5 seconds. The bluish-white light of the 
arc appeared red at a great distance. 


2 —— Ó—————— G —————————— 
Ce s ————ꝑ 


THE CURTIS STEAM TURBINE.* 


At & recent meeting of the New England Cotton Manufacturers' 
Association, Mr. Austin R. Dodge, of Schenectady, N.Y., read a 
Paper entitled ** Advantages of Steam Turbines for Textile Mills," 
from which we extract the following portions relating particularly 
to the Curtis turbine. The author of the Paper is particularly well 
qualified to treat of the subject, having been connected with the 
development of the Curtis turbine from the time it was first taken 
up by the General Electric Co. 

Following & discussion of the De Laval turbine, the Curtis turbine 
is described as a type which, in addition to nozzles delivering steam 
at high velocity to a single wheel, has also stationary vanes which 
re-direct the steam discharged at considerable velocity from the 
first wheel, due to the relatively low bucket speed, into the second 
wheel. The velocity of the jet leaving the nozzle is about 2,000ft. 
per second, about half the velocity of the De Laval under the same 
conditions of exhaust pressure, while the peripheral speed of the 
vanes in the Curtis is proportionally much less. about 400ft. per 
second, instead of 1,200ft. per second. By this process of fractional 
abstraction the speed of revolving vanes need not be excessive to 
secure maximum economy ; in other words, to bring the direction 
of the jet discharged from the last set of vanes parallel to the shaft, 
this satisfying the necessary condition. With this high steam velocity 
only a minimum of revolving vanes are necessary, and they rotate 
in steam which has a lower density, due to the considerable drop 
in pressure from one stage to the next. There is a large clearance 
between the outer wall of revolving vanes and the shell, reducing 
friction due to water of condensation. End thrust is eliminated, as 
there is abundant opportunity for the pressure to equalise on each 
side of the revolving discs, and the entrance and discharge angles of 
the vanes are the same. In the larger sizes ofthe Curtis type the shaft 
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is vertical and floats on oil under sufficient pressure to balance the 
weight of the revolving element, which rises a few thousandths of 
an inch until the clearance is sufficient to permit the discharge of 
the oil delivered at the centre of the supporting block. "That there 
is no end thrust in this turbine is shown by the fact that the oil 
pressure necessary to float the revolving element does not change 
under any condition of load. The vertical arrangement affords great 
compactness and greater uniformity of expansion due to heat. 

The clearances between stationary and moving parts have proven 
thoroughly commercial, as shown in several months’ operation of 
vertical 500kw. units. In cases in which the oil pressure has failed 
in the vertical type of this unit during the use of a temporary belt- 
driven oil pump, there has been no damage to the revolving or 
stationary vanes. Any contact which may occur is due to the lift- 
ing of the revolving element owing to formation of ridges on the 
step-bearing surface. The weight of the revolving element, there- 
fore, tends to neutralise any tendency to injury. As the vanes are 
less in width than the metal from which they are cut, nothing more 
serious happens than a polishing of the solid part of the wheels. 
Even the step-bearing blocks can be faced off and used again. 
When using the standard direct-driven oil pump a failure of oil 
supply to the step bearing is highly improbable. The 500kw. type 
has two sets of nozzles, each delivering steam to a set of three 
revolving dises, carrying the vanes, whieh are machined from the 
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solid disc. Governing is affected by operating a series of valves 
which control the admission of steam to the nozzles on the first 
stage. This ensures a constant velocity in the first stage nozzles, 
while the pressure in the first stage diminishes with the steam flow 
until at no load itis nearly equal to the vacuum in the second stage ; 
a desirable condition, as it reduces the density of the steam in which 
the first stage wheels rotate, and renders unnecessary adjustment of 
the valve controlling the second stage nozzles. 

After referring to the desirability of an electric drive for cotton 
mills, and the advantages in this connection of the steam turbine 
through its obviating the necessity of changing reciprocating to 
rotative motion, Mr. Dodge took up the matter of first cost of a 
turbine installation. A Curtis turbine requires only 7 per cent. of 
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Fic. 2.—REGULATION Curve or 20 н.р. TURBINE. 


the floor space taken by a horizontal eross- compound engine of the 
same capacity, and the cost of foundations is in about the same pro- 
portion in favour of the turbine. The weight is from 15 to 25 
per cent. that of the engine. There is no wear with a moderate 
amount of superheat resulting from the action of the steam jet on 
the vanes, even at a velocity of 2,500ft. per second, as shown by 
long-continued tests. One of the great advantages of a turbine 
is due to the entire absence of internal lubrication. Consequently 
the condensed steam can be returned to the boilers, saving the 
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Fig. 3.—Sxction or 5,000 kw. FouR-STAOE TURBINE. 


cost of oil and feed water, often 10 per cent. the cost of fuel. 
As no boiler scale is formed while using the same feed water 
continuously, tube cleaning is unnecessary and the boilers are main- 
tained at the highest efficiency without withdrawal from service. 
It is estimated that the saving in attendance charges will average 
25 per cent. on the entire station pay- roll. A turbine, having but 
one moving part, requires no adjustment, unlike a reciprocating 
engine with a large number of moving parts which must be care- 
fully inspected at frequent intervals a skilled engineer. The 
economy, therefore, remains constant, which is not true of a recipro- 
cating: engine. | 


One of the principal requirements of textile mills is uniform speed 
A turbine has a large amount of stored energy in its revolving parts 
and is, therefore, well adapted for work requiring close regulation. 
In Fig. 2 is plotted a curve which indicates the regulation of a 
20 н.р. Curtis turbine when full load is suddenly thrown on and as 
suddenly removed. The variation in speed of the larger units is 
within 2 per cent. when the load is varied from no load to full load. 
Flywheels are not required on any type, as the driving force is 
always transmitted without angular variation ; a desirable condition 
when generators are operated in parallel. The absence of internal 
lubrication permits & high degree of superheat. In the Newport 
plant the superheat of the turbine has been raised to 250°F. without 
increasing the temperature of any part of the revolving wheels or 
surrounding casing, except the admission valves. The conditions 
in an engine operating at this high temperature would not be as 
favourable. Actual experience in commercial operation has shown 
that water carried over from the boilers in large quantities does 
no injury to any part of the turbine, a serious condition when 
reciprocating engines are in use, 

The first vertical turbine engine to be installed in this country 
was at Newport, R.I., and a few engines of this capacity, even when 
new, can show as high efficiency at full load. "The motors required 
to operate the circulating and uir pumps for the condenser are driven 
from the turbine generator, and this power, about 20kw., is included 
in the output of the machine. Analysis of the velocities obtained 
indicate that the result from the first vertical unit will be materially 
reduced. Lighting, railway and arc load are all carried on the same 
unit without difficulty. Minor troubles have developed, but no more 
than with every radically new device, and these have in turn been 
corrected as rapidly as possible under commercial operation. The 
station is arranged for four turbines, two of which have been put in 
service. Similar plants have been installed at Scranton, Pa., Dover, 
N.H., and within the past year orders have increased to such an 
extent that 200,000 н.р. of Curtis turbines are under contract. A 
600kw. horizontal unit has been in continuous service at Schenectady 
for two years, operating for two periods of about four weeks each 
without a single shut-down. A 1,500kw. Curtis unit is in successful 
operation at Port Huron, Mich., carrying a mixed load of motor 
power, railway and lighting. This turbine has the standard clear- 
ance of 0:08in. to 0°05in. between stationary and moving parts, and 
can be started cold and brought up to full speed in half an hour. 
It is easily brought into synchronism with other three-phase gene- 
rators driven by cross-compound engines. One 800 н.р. and one 
500 H.P. engine, both tandem compound, and also one 500 H.P. 
cross-compound engine, all condensing, have heretofore carried the 
load, about 750kw., requiring two 500 H.P. and one 250 н.р. Stirling 
boilers. "With the turbine alone carrving the same loád, one of the 
500 H. p. boilers is cut out. 

A 5,000kw. Curtis turbine has recently been installed at the Com- 
monwealth station, Chicago, where provision has been made for 
14 similar units. This machine, the first of its size, has been 
operated continuously for several periods of eight hours each on a 
water rheostat load of 5,000kw. and will shortly be put in commer- 
cial service. On account of water leaks around the condenser tubes, 
no reliable economy tests have yet been made. Ір textile mills the 
first units to be installed are three 500kw. Curtis turbines at the 
Lane Cotton Mills, New Orleans, and two similar units at the Fulton 
Bag and Cotton Mills, Atlanta, Ga. 


MODEL SPECIFICATION FOR ELECTRIC WIRING 
AND FITTING. 


At a mecting of the London Electrical Contractors’ Association on 
Tuesday, Mr. W. R. Rawlings read a Paper in which he put forward 
a model specification for wiring and fitting. His objeet was to 
arrive at a standard specification, carrying with it general conditions 
to be known as the National Electrical Contractors’ Association 
(N.E.C.A.) conditions of contract, to avoid a ишо of words 
in drawing up a specification. Below is given what Mr. Rawlings 
suggests is a simple form of specification which can be used for 
various installations of any size supplied from a private plant or 
supply mains, and one which will be understood by the average 
householder. But the proposals were only put forward as a basis for 
discussion. The specification.is for the various forms of wiring in 
use, but does not include concentric. With reference to the general 
conditions of contract, which have been drawn up by the Hon. 
Solicitor to the Association, the author made one or two suggestions 
which, might be reasonably considered in the interests of the client 
as well as the contractor :—©* (1) When tenders are invited, travelling 
expenses to and from the site should be paid for if the distance be 
more than 10 miles from the contractor's office, and it would be a 
simple matter to insert a provisional sum for this purpose. (2) Not 
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to ask for a banknote to be enclosed with a tender, for in my opinion 
it is an insult to the contractor as to his bona fides to carry out the 
work. If there is not sufficient confidence in а firm they should not 
be asked to tender, and I would appeal to members of the Associa- 
tion to refuse to comply with such an unjust request. (8) Con- 
tractors should obtain all goods, and no arrangements should be 
made whereby the employer or his agent should purchase the same 
except through the contractor. (4) Percentages should be abolished, 
and substitute: List price will be paid'for all goods selected." (If there 
is & fear of heavy discounts, & stipulation could be made that not 
more than .... per cent. profit is to be made under this clause). (5) 
When penalties are inserted as to time, it is only fair that & similar 
penalty should be inserted if the purchaser prevents the contractor 
from completing, and also for the non-payment of certificates when 
presented. 

Mr. Rawlings also had & word to say. with regard to the report of 
the Electrical Standards Committee upon the standardisation of 
voltages, which was given in our last issue, and expressed the hope 
that the Association would support any suggestions coming from 
that body. Tho last clause in the model specification provides for 
all goods to be obtained from members of the National Electrical 
Contractors’ Association :— 


MODEL SPECIFICATION. 
We estimate the cost of installing the undermentioned electrical works, in 
accordance with the specification and the conditions of contract hereto 
annexed or referred to, to be as follows: 


Guarantee from this date, three years. 
Number of lamps, 50 16 c.p. and 40 8 c.p. 
Wires as per clause A, 7,200 megohms. 
Protection of wires as per Clause A. 
Number of 16 c.p. lamps to each circuit, seven. 
Switches, No. 70 Tuckers’ brass-covered and six at 208. cach, 
Fuses included. 
Cutting away included. 
Making good included, 
Fittings, included as per schedule for the sum of £95. 
Wiring, included as per schedule for the sum of £33. 
Total Wiring and fittings, £188. 
(The italicited portion is filled in merely as an example.) 


LONDON ELECTRICAL CONTRACTORS’ ASSOCIATION. 
The price herein quoted is subject to a written acceptance of the order. 
SPECIFICATION FOR ELECTRICAL WORK. 


| Wiring. 

Guarantec.—The whole of the work under this specification is guaranteed 
for the term specified against faulty material or workmanship, and does 
not include fair wear to any part of the installatien or lamps and fuses, or 
for faults occurring after another contractor or person has carried out any 
work on the installation. | | 

System.—' The whole of the wiring to be arranged upon the multiple 
circuit distribution system, and not more than the specified number of 
16 c.p. lamps (or their equivalent) to be connected to any one circuit ; each 
circuit to be protected as hereinafter described. The fuses to be arranged 
in groupe, fixed in a convenient approved position to suit the arrangement 
of the wires. Main cables connecting the fuse boards to be carried to а 
point near where the supply mains enter the premises, and there protected 
as per the rules of the Institution of Electrical Engineera ; the cable to 
be left ready for connecting to the supply mains. In the case of six or more 
lights required in one apartment, two circuits to be employed. 

Wires.— (a) Vulcanised insulation. The whole of the wires to be of high 
class tinned copper, of 98 per cent. conductivity compared with pure 
copper insulated with a layer of pure rubber, then vulcanised rubber, 
both vulcanised together, taped, braided and treated with a preservative 
compound ; the insulation resistance to be not less than the specified 
insulation in megohms per mile tested under water. In special cases where 
wires are subject to dampnees they are to be protected with a lead cover, 
or drawn into metal tubes. 


(0) Lead-covered wires. The conductors are to be of the size specified, 
insulated with special compound and lead covered. The wires may be 
run between partitions and under floors, but to be protected as specified 
where liable to mechanical injury. The ends must in all cases terminate 
in the terminals supplied by the makers and properly secured to prevent 
moisture entering the insulation at the ende. 

Size of Wires and Joints.— АЙ wires (except in fittings) to have an area 
of not less than a No. 18 S. W. G., and those larger than a No. 18 to be 
stranded, the area of the wires to be such that the current-density shall 
not exceed 1,000 amperes per square inch, calculated upon the lamps 
installed. All joints to be properly and carefully made with best material 
by careful and qualified workmen. In all cases the wires are to be soldered, 
using resin as a flux and insulated with the proper insulating material, 
recommended by the maker of the wire:. 

Protection.—(a) Casings. Wood casings to be of the best American 
white wood, well seasoned and free from knots ; the covers in all cases to 
be fixed with screws, on the edges of casings exceeding 1 gin. in width, and, 
where exposed to view, the covers are to be neatly moulded and fixed to 
suit the decorations. All wires buried beneath plaster must be гип in 
welded or watertight steel tubes, and wood casings must not be used except 
on the surfaces of the walls and beneath the floorings. 

(b) Watertight tubes, The whole of the wires to be drawn into welded 
steel tubes with screwed fittings and junction boxes, forming & watertight 


installation ; all work to be so arranged that the wires can be as far as 
possible drawn in or out. 

(c) Simplex tubes. The whole of the wires to be drawn into simplex 
tubes with slip socket joints and fittings, the whole to be so arranged with 
junction boxes to allow as far as possible the wires being drawn in or out. 

(d) Lead-covered wires. Where lead.covered wires are used, unless 
properly armoured with steel wires or tape, they must be run in welded 
steel tubes where buried directly into plaster or passing through brick or 
stone walls, and other poeitions liable to mechanical injury, or wood casings 
may be used for protection under floors or on the surface of walls, &c., 
where further protection over the lead covering is necessary. 


Safety Fuses.— Two eingle-pole fusee, mounted upon porcelain and pro- 
perly protected, to be fixed near the entrance of supply mains. One or 
more distributing fuse boards to be fixed as before described, with fuses so 
arranged that any one can be replaced without skilled labour. The fuses 
to be arranged in groups and covered with polished wood cates with glass 
fronts, the po:itive and negative fuses о under separate cases where 
the voltage exceeds 100. The fuses to beof the best spring clip type, with 
extra long break (not less than 13in.) as required for 200 volts and over. A 
chart to be provided and fixed near the fuses showing the numbers and 
positions of lights on each circuit. 

Switches.—A branch switches to be of an approved pattern with por- 
celain bases and to be arranged near the entrance doors of the apartment 
to be lighted, or other convenient position agreed upon ; the number of 
switches to be provided and fixed a3 per schedule, The main switch to be 
fixed near the entrance of the supply mains, and to consist of two single- 
pole switches of a quick-break type, coupled together and mounted upon 
separate siate or porcelain bases, and covered with a polished wood case and 
glass front, fitted with lock and key. The metal parts and contacts to be 
of a size to prevent heating, and the current density should not exceed 
400 amperes per square inch of contact surface. 


Blocks.—At all points where switches, pendants or brackets will be fixed, 
& suitable wood block, well varnished with shellac varnish, is to be cut and 
cemented into wall with Keen's cement, or, in the case of surface work, 
face blocks must bə properly fixed with plugs, &c., to receive the switches 
and fittings. Where the wires are brought into the blocks, arrangements 
must be made that the screws used for fixing the fittings or switches can- 
not damage the wires by continuing the metal tutes through to the central 
outlet of the block or other similar protection. 

Cutting Away.—lIf included, provides for cutting away all work necessary 
for installing the wires. 

Making Good.—If included, provides for making good all work disturbed, 
the plaster to be made good with Keen’s or other approved cement. 
Reinstatement of the decorations is not included in this specification. 

Alterations.—Any reasonable alteration may be made as to position of 
points and switches, provided notice be given before the actual work is 
carried out. | | 

Testing.—All wiring to be tested during progress of work and also upon 
completion. The test to comply with the rules of the Institution of 
Electrical Engineers. 

Hours of Work.—The work to be executed between the hours of 
6:30 a.m. and 6 p.m., it being understood that as little inconvenience as 
possible is caused. 

Paymcnt,— Payment to be made as to 80 per cen“. during the progress 
of work when applied for and the balance upon completion. 

Generally..—The whole of the work must bs of good quality and shall 
comply with the rules of the Institution of Electrical Engineers and the 
fire offices interested. If fittings are included they are to be fixed as per 
schedule and left ready with all lamps and shades for switching on the 
light. Wall plugs, bracket pendants, wiring and fixing of the same are not 
included in the wiring. The work is to be done and the fittings supplied 
(if any) and the contract is accepted on the terms and conditions contained 
in the conditions known as “ The General Conditions of Contract of the 
National Electrical Contractors’ Association,” so far as the same are nob 
inconsistent with the conditione herein contained. 

Unless otherwise specified the material used shall be obtained from 
members of the National Electrical Manufacturers’ Associa tion. 


SPECIFICATION FOR ELECTRIC LIGHT FITTINGS. 
Fittings. 

Lamps.—To be of good quality and British manufacture, with terminals 
to suit the requisite fittings. All lamps failing within seven days after 
completion to be replaced free of charge. 

Holders.—To be of the best and latest pattern, fitted to suit each fitting. 
Candle tube holders to be mounted upon brass tube and fitted with rubber 
or other suitable supports to keep the tube in position, and terminating 
with a rubber plug to fit into sconce ; tubes to cover same to be of the 
best opal. 

Flexible Pires. — All flexible wires to be composed of a number of fine 
copper wires not less than 35 of 40 S. W. G, insulated with a thick layer of 
pure or vulcanised rubber, braided over with cotton and an outside braiding 
of silk, or such other wire agreed upon. 

Ceiling Roses.—To be of the best porcelain, fitted with requisite con- 
nections, and fixed upon wood blocks where desired. 

Wall Sockels.— To be of the best porcelain. Patterns to selection. 

Fixing Fittings.—All care to be taken to securely fix each fitting so as 
to avoid any electrical connection with the eartb, and where wires pass 
through the tubes of the fittings care to be taken to avoid any damage to 
the insulation of the wires. 

Fittings.—Electroliera, brackets, pendanta, glass shadee, &c., to selection, 
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SPECIMEN PAGE or SCHEDULE oF LIGHTS, &c. 

Lampe. | Price 
Position. Fittings. 3 Switch. of fittings 

8 e.p. | 16 с.р. | оп]у. 

Hall (foot of stairs) ........................... One lantern fixed on special hook . . . . 5 3 5 2 | £2100 

Dining room (centre i . ã One silk shade ыык че! pendant........ —— e ius 4 2 415 0 
is (Оке) Mcr . | Two one-ligbt brackets with fancy abades at 2s. 6d. ........... ; m 2 1 200 
Drawing room (walls)))))))))) | Four brackets, each for two lights, fancy shades at 2s. GWG. 8 bo y & | 6 00 
11 6 98 eis 5 0 
Brought forward from sheets 2 and 5 . . . 7 88 29 44 ; B7 , £915 0 
Total, 90 lights, 66 в®їсһев_............................ essmess | 40 50 6 £% 0 0 


The Price quoted for Fittings includes Lampholders, Blocks, all Accessories 
and Fixing complete. If Fittings are not included, the Schedule to be as 
follows :— | 


Lights. 
— -— (Switches. 

8 c.p. 16 c.p. 
Hall (foot of stairs) ............-. —Ó 1 pendant | 3 2 
ining room (centre) ................ (P 1 pendant 4 2 
5 (Bre). uisi 8 2 brackets | ... 2 1 
Drawing room (walle, selected position)... 4 brackets | 8 4 
111 6 o 


— — — 


Mr. R. Tweedy Smith in suggesting the following general conditions of 


follows :— 

“The National Electrical Contractors’ Association should adopt them or 
& modification thereof, aud put them on their minutes. Prints of the eame 
should be supplied for a small charge to members, and will be scarcely 
ever asked to be seen by the client, but will always be available if he does, 
To make them binding, the employer must have notice of them , directly 
or indirectly, just as railway companies incorporate all their conditious on the 
back of a ticket. This notice is sufficiently set out by me in a few words 
in the estimate or specification given in Mr. Rawlings’ Paper. Iu order to 
cover cases where there is no written contract, I advise that there should 
be put on the firm’s billheads and letter paper the following words : —‘ All 
business done is on the general conditions of the National Electrical Con- 
tractors’ Association.’ These words need not take up too much space, and on 
the face of it looks more like a claim to superiority of work, which, in fact, 
it is hoped it would become. Condition 8 is an attempt to enable members 
to compete with the unfair к obtained by mavy supply companies and 
corporations in Acts of Parliament with respect to the supply of fittings." 


GENERAL CONDITIONS OF CONTRACT. 

1. The specification and quantities of contracte accepted by members of 
the National Contractors’ Association are deemed to be annexed and form 
part of such contract. 

2. These general conditions are deemed to be part of any contract 


accepted by members of such Association, in to far as they are not incon- 
sistent, with any special conditions which may be ex in the contract. 


J. All estimates sent in by members of this Association to employers for 
work and labour to be done, or materials supplied, are not to be deemed 
binding on the said member until he has bad an opportunity of satisfying 
himeelf as to references or financial stability of such employer or customer 
and of checking the quantities in situ, and any variation in the prices since 
the date of the estimate and the order of the employer shall not be deemed 
to be binding on such member until he has either accepted the order in 
writing or commenced the work. | 

4. The Contractor shall have the right of calling upon the employer or 
customer at any time for payment for work done and material supplied to 
the extent of 80 per cent. of the actual value of work done or material or 
goods supplied or ready to be delivered. Should the employer, when so 
called upon, fail to make such payment or pa ts, the contractor shall 
not be bound to finish the work before requiring payment, but shall be 
entitled to recover for the full amount of tbe fair value of the work done 
and materials supplied. | К. i 

6. In any case of dispute as to the prices charged for work done or 
material supplied under the last condition, or of any matter arising under 
the contract, the same shall be submitted to the president for the time 
pe the National Electrical Contractors' Association as arbitrator, and 
he have the power, if necessary, or if required, of calling in an expert 
and of appointing an impartial person to certify the fair price to be charged 
for such work or material supplied, and these presenta shall be deemed to be 
& rag ipn to „ within the meaning of the 5 15 spe 

expense of preparing and stamping contracts s be peid by the 
oe if called upon by the contrac a ре | 
. In cases where there is a time for the completion of any con- 
tract, no penalty or damages shall be recoverable by the employer if there 
has been any delay in the giving of instructions or delivery of plans, or in 
payment of certificates or of money demanded under condition 4 hereof, or 
if there has been delay on the part of the manufacturer or his agent or 
dealer in the delivery of specialities specified, or in cases where extra work 
has been ordered, or strikes, or force majeure. 

8. Any goods or materials delivered on job shall not be deemed to be the 
property of the employer or customer until such job bas been completed, 
and all payments on account thereof made to the contractor, and such 


contractor in default of due payment shall be entitled to enter and remove 
any such goods or material. 

9. The whole of the work shall be carried out in accordance with the 
Rules of the Institution of Electrical Engineers aud to the satiefaction of 
the supply company or corporation and of the fire offices ; but in case of 
any difference in the requirements of the supply company and that of the 
fire offices or the Rules of the Iustitution of Electrical ineers, the 
requirements of the Institution of Electrical Engineers shall be carried 
out, and shall be deemed to be a fulfilment of the contract. 

10. In the event of fire or accident, the employer or customer shall be 
responsible for all damage done to work done and material supplied under 
& contract, and such employer ahall pay for any such damage received or 
shall pay any sum received from any insurance company in respect of such 
damage to the contractor. 

11. In cases where the employer purchases material through other 
sources, and requires the contracting member to fix the same, the con- 
tractor shall be entitled as against the employer to a sum equal to 10 per 
cent. on the price paid for the goods or material as extra remuneration for 
fixing the same. Апу sums received by the contractor from the firm 
supplying such goods or materials of less than 10 per cent. must be given 

it for to the employer, and the balance only shall in such case be 
payable by such employer. 

12. All fees payable to the supply Mor d or corporation for tests 
or otherwise shall be paid by tbe employer unless ordered by the 
contractor and whoee work is proved to be below the requirements of such 
company or corporation, and the contractor shall not be responsible for 
avy orders or requests given by the employer to such company or oorpora- 
tion, and no payments by the em отаг to the contractor shell be with. 
held by reason of the refusal or default of the supply company or corpora- 
tion to connect through no default of the contracting member. 

13. Where the employer the services of a consulting engineer, he 
is to be considered the duly authorised t of the employer for all 
purposes, and if the agent is called pon be the contractor to grant a 
certificate as clause В hereof, he must do so within seven days of 
a written application for the ame; and the agent shall estimate the value 
of the work done and materials supplied to date. In the event of the agent 
refusing to issue а certificate, except when the application exceeds the value 
of work done and goods supplied, any penalty clause which may be inserted 
shali not be enforceable, and the contractor shall have the right to refuse 
to out further work until the certificate has been issued and paid. 

14, The word “ contractor" shall mean ia these presents the person, 
company or firm engaged in carrying out the work. The word “employer ” 
shall mean in these presents the pereon, company or firm, agents or 
engineers who shall engage or give orders to the contractor. 


The discussion which followed the reading of the Paper did not, in moat 
cases, enter into much detail; although some suggestions were made with a 
view to improving Mr. Rawling's specification, a fairly general opinion pre- 
vailed that it was too one-sided, and favoured the contractor more than 
was advisable if it was to be universally accepted and adopted. Mr. R. W. 
Hughman suggested that the specification and genera! conditions should be 
thoroughly threshed out by the Association, and then, after having secured 
the co-operation of the National Electrical Manufacturers’ Association, and 
possibly the Plant and Cable Makers’ Association, tbat a deputation should be 
sent to the Institution of Electrical Engineers. With theapproval of the latter 
body, the chances in favour of its being мш accepted by consulting 
en and others would be greatly increas This view eventually 
commended iteelf to the meeting, and a committee was at once formed with 
a view to carrying out the suggestion. Messrs. Broadbent, Hughman, 
Murrell, Blackwell, Alger, Duncan, Bedford, Joseph and Rawlings, agreed 
to serve, but the committee bas power to increase its number, and will 
probably ask some manufacturers and consulting engineers outside the 

iation to join. 


Za —.......—.—.—. 


High-tension Transmission in America.—At a recent meeting 
of the Street Railway Association of the State of New York, a 
speaker said that the company he represented had a transmis- 
sion line operating at 22,000 volts, and of about 31 miles of 
that line 1,000ft. was in a street in a village of 1,200 inhabitants. 
A resident in the street in question complained to the Public 
Health authorities that a line carrying 22,000 volts passed over 
his sidewalk, and he thought it was dangerous. The matter 
was referred to the Railroad Commissioners. 


ES 
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THE MAGNETIC STORM. 


'The magnetic storm of last Saturday has given rise to much 
speculation. The general public are wondering whether this 
is not a final proof that physicists and electrical engineers, who 
have devoted their whole lives to a study of their particular 
subject, are still in a deplorable state of ignorance with regard 
toit. They look upon the occurrence as a further demonstra- 
tion that “electricity is in its infancy,” and that the extinction 
of an electric lamp, the stoppage of a tramcar, or an error 
in a telegram, are the result of unavoidable and inexplicable 
causes over which the electrical engineer has no mastery. 
Physicists, on the other hand, may speculate as to whether 
the sudden interest evinced by the multitude in pure 
science and scientific phenomena is a sign that greater atten- 
tion and thought is now being paid to the more modern 
branches of learning, or whether it merely arises from 
the fact that the earth-current disturbances in the telegraph 
system of the country interfered with the prompt transmission 
of the Saturday afternoon football news. Physicists, however, 
are also led to pursue a more useful line of speculative 
thought, for magnetic storms and earth currents are among 
the phenomena to which it is difficult to assign an explanation 
with any considerable degree of certainty, partly owing to the 
difficulty of applying an experimental test to a hypothesis 
based on the occurrence of cosmic disturbances. The con- 
nection between sun-spots, magnetic storms and intense 
earth currents is now practically beyond dispute, for they are 
invariably observed simultaneously, but the first cause of these 
phenomena is still to be sought. At present the suggestion 
made by the late Prof. G. F. FITZGERALD, and supported 


In 


and carried further by Sir OLIVER LODGE, would appear to be 


the most easily acceptable hypothesis. In the letter from 
Sir OLIVER, which we publish in another column, it will 
be seen that he is still in favour of the view that the 
magnetic storms are due to the actual projection from the sun 
of minute particles in enormous number flying past the earth 
at great speed. As he truly remarks, the fact now accepted 
that radio-active elements emit charged particles at excessively 
high velocities, makes it easy to reconcile these views with the 
present position of fundamental physical theory. Moreover, 
as ARRHENIUS has pointed out, the aurora borealis which 
usually accompanies the phenomena of sun-spots and magnetic 
storms thay be explained under the same hypothesis, for the 
flying electrons would be deflected in the earth’s magnetic 
field and carried towards the poles. | 
Passing now to the actual results of the magnetic storm 
upon the working of the telegraphs, it may appear at first 
sight remarkable to the layman that the short lines were more 
affected than the long ones. While traffic on the long cables 
of the Eastern and associated cable companies, for instance, 
was only affected to a slight degree, inland telegraphic com- 
munication in England and France was completely disorganised. 
The reason of this is twofold. First, the majority of the 
submarine cable companies employ the syphon recorder, while 
on land lines and the shorter cables Morse working through a 
relay is employed ; and secondly, the interpolation P conden- 
sers between the cables and the instruments shuts off the steady 
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part of the current, so that only the variations in the current 
—which are, for the most part, the actual signals sent—have 
any effect on the instruments, As a result, while the Post 
Office lines were troubled with 60 milliamperes, which held 
over their relays and rendered signalling impossible, the syphon 
recorders at the ends of the cables at Porthcurnow were record- 
ing perfectly legible messages just as usual, the only effect 
noticeable on the records being a displacement of zero, which 
is of course immaterial, as the relative positions of the pen 
and paper can be adjusted to keep pace with it. In fact, 
inquiries at the offices of the Eastern Telegra ph Co. elicit the 
fact that the only delay of any importance was on the land- 
lines between Porthcurnow and London, on which it was found 
necessary to work simplex instead of duplex for some hours. 

A peculiar feature of these and similar cases of the 
occurrence of heavy earth currents is the difficulty of ob- 
taining absolute records of the magnitude of the disturbance 
in the cables. Naturally, the first duty of the operators 
and the electricians in charge of the lines is to get the 
messages through, and there is little time or opportunity 
to make tests. In some cases, however, records of the 
current in the cables are obtained. An actual electrometer 
test on a new section of Atlantic cable about 1,900 miles 
in length, showed a maximum measured potential differ- 
ence between the conductor and sheathing of 31 volts, while 
the range of variation of pressure was probably something 
like 60 volts, In another case, that of the Vigo- Emden cable, 
which was broken, and at the Vigo end of which the electrician 
was waiting for the repairing ship to pick up the broken end of 
the cable and signal to him, a potential difference of 211 volts 
is reported, but as this was merely observed on a galvanometer, 
it is not improbable that the great magnitude of the reading 
may be dud to some extent to the capacity of the cable 
and the charging effect. Similarly, we know cases in which 
voltages of over 300 have been noted down during magnetic 
storms, and although the relative values of a series of readings 
are doubtless comparable, it would not be safe to báse any 
calculations on the absolute values without taking full account 
of the circumstances in which the readings were observed, the 
line constants of the cables themselves, and the resistances 
and inductances of the instruments connected to them. 
Similarly, the 60 milliamperes observed by the Post Office 
must simply be considered as about four times the average 
working current. However, the occurrence of serious magnetic 
storms is so infrequent that quantitative measurements will 
not have any great practical utility, and the theories advanced 
to explain the phenomena are hardly sufficiently developed 
to demand figures and quantitative measurements for their 
corroboration. 


REVIEWS. 


(Copies of the undermentioned work can be had from 2 & Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. 


—— 

Conductors for Electrical Distribution: Their Materials and Manu- 

facture, the Calculation of Circuits, Pole Line Construction, Under- 

ground Working and other Uses. By F. A. C. Perrine, A.M., D. So. 

(New York: D. van Nostrand. London: Crosby Lockwood and 
Son.) 1903. 20s. 


The promise of varied reading given in the long sub-title of 
this book is amply justified by the contents of the volume. 
Dr. Perrine’s treatisé includes much that is useful and 
interesting, much that is interesting without being useful, and 
a certain proportion of matter that is neither interesting nor 
useful. It does not give a favourable first impression, however, 
for the definitions on the first two pages are sufficiently 
laboured and clumsy to frighten off the most willing student. 


^ 


In the second paragraph, for instance, we read that "the 
energy absorbed in the transference of a given quantity of 
electricity over organic bodies and most chemical combinations, 
such as oxides, sulphides, chlorides, is so great that they are 
called insulators.” After this there is an immediate plunge 
into symbols to define resistance and specific resistance, with- 
out its being deemed necessary to explain in every instance 
what all of the symbols stand for. 


The total quantity of electricity tranamitted in a given time is Q=IT, 
while the energy is W=EIT, and as wo know that E=IR, therefore we 
have energy of transmission W ГЕТ, and, consequently, the energy 
absorbed in any transmission is proportional to R., where Re is the 
resistance of the conductor. 

Now, R. = x (material). 

The value of the factor / (material) depends, in consequence, on the 
terms in which L/A is expressed. In the C.G.S. system of units, 
f (material) becomes the specific resistance, or the resistance between the 
opposite faces of a unit cube, of the material used. 


The remainder of the two chapters on conducting materials, 
however, are good, and then follow two readable chapters on 
wire manufacture. Insulating and cable making is next dealt 
with, but it is a pity that this part of the book is chiefly 
occupied with generalities concerning methods of manufacture 
rather than with thedescription of the details of actual machines. 
Details of the construction of braiding machines, for instance, 
would have been welcome, and although there is a description 
and drawings of the sausage machine type of rubber- 
covering machine, there is not enough space devoted to 
other and better methods of rubber covering employed in 
this country. The unfavourable experience as to durability of 
rubber cable when used out of doors and underground should 
also have been mentioned. А glimpse given as to the methods 
of some American rubber manufacturers is worth quoting :— 

In consequence, the proportion of rubber in rubber shoddy is an uncertain 
quantity, so that its employment is attended with a considerable danger 
of 8 an irregular product. In spite of this difficulty, however, it is 
undoubtedly true that certain grades of rubber shoddy may be so employed 
by skilful rubber mixers as to increase the mechanical strength of the 
resultant compound, and many rubber manufacturers using a compound 
containing an admixture of high-grade rubber shoddy obtain a covering 
which gives good service when exposed to the action of the elements, 
while others who never employ this material are unable to obtain a wire 
insulation which will withstand the oxidising action of the air in sunlight 
to an equal extent, the reason for this apparently being that the previous 
vuleanisation has rendered the rubber unchangeable under the ordinary 
influences which will deteriorate compounds of pure gum. 


The chapters on the calculation of conductors are here and 
there too much of the wiring chart and graphical construction 
character to suit the majority of English readers: but one of 
them shows clearly to the student the utility of the calculus, 
and, what is more, the necessity of realising the care which 
must be taken when applying the mathematical proof of one 
particular case to another. Occasionally, there are very tire- 
some passages, in which a small amount of meaning is clothed 
in volumes of words :— 


Bince, therefore, the constancy of the potential at one point depends 
upon the resistance of the wires from the distributing points to the point 
in question, and upon the currents carried by the wires having this resis- 
tance, the condition of perfectly even distribution of potential and no 
variation can only be obtained. when independent wires of equivalent 
resistanoe are laid to each translating device from the nearest distributing 
point; but as this can rarely be accomplished with economy, it is neoes- 
sary to allow a variation of potential between different devices and at each 
particular device, which may be accomplished by sub-dividing the system 
as far as may be economically allowed, and by approaching as near as 
possible to an independent system. 

The possible sub-division of circuits in approaching an independent 
system is determined ely by the configuration of the system in its 
relation to the load carried on the different wires, those systems admitting 
the greatest extent of sub-division in which the loads are heavy and 
radiate in many directions from the point of distribution, since in such 
cases many wires may be installed without unnecessarily increasing 
the cost of insulation and installation ; but where loads are light and 
located along one or two lengths from the distribution centre, the greatest 
sub-division would entail the use of many small wires, each one separately 
insulated, and the cost of the circuit would be greatly increased. 


The American method of laying out a network for “ multiple 
arc distribution," if it be correctly described in Dr. Perrine's 
book, differs somewhat from English practice: 


In a sub-divided circuit, beginning at the points of distribution where 
the potential is maintained constant for all loads, and to which feeders 
from the generating plant are run, sub-feeders are laid to ‘ distribution 
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centers" along the mains, while from the mains are carried service wires 
to each collection of lights for which the average distance from the mains 
is nearly constant. The distribution centers at which the mains are 
fed are points for which the distribution moments over the main between 
points of distribution reduce to zero, the moment of distribution " about 
a center being defined as the product of the current at each service point 
into the resistance of the main from the center, or approximately the 
product of the currents at each service point into the length of the main 
to the cen'er. 

Commonly, we find the rule stated that the loss in sub-feeders should 
be taken at 3 per cent., the loss in mains at 1:5 per cent. and the loss in 
service wires at 0:5 per cent., making a total loss in the system of 5 per 
cent. This assumes that the variations in demand are greatest in the 
service wires and least in the sub-feeders, an assumption generally correct 
in town distributions or in residence-lighting circuits. 

A chapter on “ Alternating-Current-Line Calculations” 
explains the effect of capacity and inductance on the regulation 
of pressure on an overhead transmission line, and this is 
followed by other chapters on overhead construction. A 
calculation of the proper taper for poles is given, resulting in 
the formula d,=3d,/2, and equations are also derived for the 
diameter of poles. A table of comparative specifications for 
wooden poles is added, as is also a remark which the reader 
should not overlook, that “in the consideration of the line it 
is not the custom to separately determine poles for different 
parts of the line from a consideration of the stresses applied, 
but a single general type of pole is chosen for the whole 
construction . . . .” This chapter concludes with a 
practical comparison of the efficacy of struts and guy wires. 
Next comes a chapter on the similar mechanical considerations 
relating to the wire itself and its span, and a chapter (without 
illustrations) on line insulators. The last chapter, on under- 
ground conductors, relates to American practice, and the 
English reader who is conversant with the methods employed 
in his own country will have little to learn from it. On the 
whole, however, the book has much to recommend it, and even 
if only portions of it may interest him directly, the English 
mains engineer will do well to add it to his library. 


Practical Electro-Chemistry. By Bertram Brovxr. (London: 
Archibald Constable & Co.) Second impression. 15s. net. 

The proof of the utility of Mr. Blount's book is the reputa- 
tion it has attained since its publication in 1900. It is 
surprising how few students of electrical engineering ever take 
to electro-chemistry as a means for earning a livelihood; a 
very large proportion of the workers in this branch of the 
industry is recruited from students of pure chemistry. Students 
of electricity, as a rule, seem to live in fear and dread of 
chemistry, and particularly electro-chemistry. This is, to a 
large extent, due to neglect of the subject at technical 
colleges, where it is dealt with in a perfunctory sort of 
way, and after a year or two the average student has com- 
pletely forgotten the little he was taught. We believe there 
1з only one teaching institute in this country which professes 
to be in possession of a well-equipped electro-chemical and 
electro-metallurgical laboratory, and that is the Manchester 
University, formerly known as Owens College. 

But a giance through the pages of the book under review 
does not enlighten the reader as to the reason for the neglect 
of the subject ; on the contrary, it makes him ask why there 
is so little interest taken in electro chemistry when the field is 
so wide. For instance, no fewer than 43 pages are devoted to 
the various electrolytic processes connected with copper. The 


opening grind of this section is eloquent: “This is the 
0 


largest of all electrolytic industries. It is practised in this 
country and on the Continent, but the place of its greatest 
development is the United States; the output there is said to 
be at least 10 times that of all European factories put together. 
The electrolytie winning of copper as distinct from its refining 
is even uow scarcely beyond tho experimental stage. P 
Again and again the economies to be effected by the adop- 
tion of water-power in connection with electrolytie refining of 
copper have been advanced, but, as a matter of fact, the 
pecuniary advantages accruing from the substitution of water 
for steam power are exceedingly small. Taking water power 
at 0 0655d. per horse-power-hour, the cost per ton of copper 
refined is given as 3s. 4d., and with steam power at 0-411d. 
per horse-power-hour the cost per ton is 20s. The difference 
1s apparently great, but the higher of these sums is only 1 per 
cent. of the selling price of the pure metal. Mr. Blount says, 


however, that in processes such as the manufacture of calcium 
carbide, where the expenditure of energy is considerable, the 
economy effected by the use of water-power really demands 
serious consideration. | 

The refining by electrolytic means of other metals, such as 
gold, silver, nickel, zinc, &c., is dealt with at considerable 
length, and the principal processes are fully described and 
illustrated. Aluminium, concerning the possibilities of which 
so much has been written and said, receives its due share of 
recognition. It is interesting to note that although no serious 
attempt to manufacture aluminium by an electrolytic process 
was made as recently as 20 years ago, yet it is now produced 
solely by electrolytic methods. This industry is, without doubt, 
a very important one, and we commend the attention of our 
readers to the descriptions of the processes employed. 

Section IV. deals in a very comprehensive manner with the 
electric furnace, and due credit is given to the Brothers 
Cowles, who were probably the first to take advanage of elec- 
tric heating. The book contains little of historical interest, 
but the invaluable researches of Moissan are briefly described, 
and the details of a typical furnace are explained. 

With the space at our disposal it is quite impossible to do 
justice to Mr. Blount's excellent work, but the chapters on 
electrotyping and plating are certainly worthy of special 
mention. A book which gives reliable and systematic infor- 
mation on this point has long been wanted ; the classification 
in this instance is certainly systematic, and there can be no 
doubt about the reliability. 

We can confidently recommend the above publication to all 
those who are in any way connected with electro-chemistry. 


Elementary Treatise on Electricity and Magnetism. By G. 
Caney Foster, F.R.S., and Атғкер W. Porter, B.Sc. 2nd edition. 
(Longmans, Green & Co., London.) 1903. 10s. 6d. 


„This book is based on М. Joubert’s well-known “ Traite 
Elémentaire d'Electricité "; it is not, however, a mere transla- 
tion of the French publication, but has been for the greater 
part re-arranged and re-written, and to a greater extent even 
than was the case in the first edition. One feature, however, 
characteristic of French writers on scientific subjects, remains, 
and that is the extensive use of higher mathematics such as 
would not be generally expected in an “elementary” book 
written in this country. This, of course, is by no means a 
disadvantage per se, but it must necessarily restrict the use of 
the book to those possessing a fair knowledge of differential 
and integral calculus, On the whole the treatise follows the 
development of electrical science, commencing with tho 
elucidation of the fundamental laws of static electricity, and 
terminating with a description of the most recent discoveries, 
such as the Becquerel, Röntgen and cathode rays and allied 
matter. A noticeable and pleasing feature of the book is the 
clear manner in which the subject is presented to the reader, 
the laws and phenomena being rendered easy by numerous 
illustrated descriptions of original experiments. Practical 
applications of electricity and magnetism are dealt with ina 
few chapters. This part of the book is at times weak, inas- 
much as matter of small practical or theoretical importance 
has received undue prominence. Many excellent illustrations 
are distributed over the five hundred pages, and the work can 
be recommended as.a book of reference or for self study. 


Tube, Train, Tram and Car, or Up-to-Dats Locomotion. By 
AnrHUR Н. Beavan. (London: Geo. Routledge & Sons, Ltd. 
1903.) бз. 

The intention of the author is to give the ordinary travelling 
public an account in simple language of the present methods 
of electric locomotion. It is a good idea, but he is not parti- 
cularly successful in its execution. The book is devoid of any 
literary merit on the one hand, and as a descriptive treatise 1t 
is neither sufficiently methodical nor sufficiently explicit. A 
description of the Liverpool- Manchester monorail, for instance, 
conveys to the reader that the line is actually running: to 
schedule time, whereas it has, in veality, hardly passed the 
„projected stage. This may, however, be a joke, as may also 
be the reference to a London County Council tramway through 
Oxford-street, past the Marble Arch and Notting Hill Gate to 
Shepherd’s Bush, but neither are clearly labelled as such. 
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THE MAGNETIO STORM. 


А magnetic storm of unusually serious magnitude was 
observed in practically all parts of the world on Saturday last. 
Its effect upon the 5 lines was considerable, especially 
upon those for which the Morse and relay system of working 
without condensers is employed. In England serious earth 
currents affected the telegraph system between 7 a. m. and 8 p. m. 
on Saturday, and during some hours there was a complete 
disorganisation of the service, the effect being noticed 
particularly in London owing to the greater amount of traffic 
to be dealt with there. Earth currents up to 60 milli- 
amperes were observed, which is about four times the average 
working current for a long line, and the currents alternated 
and varied greatly in strength. A similar state of affairs 
occurred in France, and at 9 a.m. on Saturday morning 
the Central Telegraph Office in Paris was unable to communi- 
cate with the greater number of French towns, and was also 
cut off from communication with America, Spain, Portugal, 
Italy, Algeria, Tunis and many other places. Communication 
was re-established on the French lines at 4:10 p.m., but was 
interrupted again at about 5:30 for a short time. Working on 
the London-Paris telegraph cable was also disorganisod, but 
the Post Office submarine cable to Germany was less affected, 
although there was considerable trouble on the landlines 
serving it. The insertion of condensers was tried with only 
moderate success in this case, owing partly to the difficulty of 
being unable to let the French iid Germans know what the 
English operators were doing. From New York it is reported 
that a bright aurora was visible early on Saturday morning, as 
was also the case in some parts of these islands, and that earth- 
current disturbances were felt in all directions, in some instances 
causing a total cessation of telegraph business. It is also stated 
that considerable trouble was experienced on the long-distance 
telephone lines there. According to the New York corre- 
spondent of the Daily Teleyraph, a voltage of 675 was observed. 
Disturbances of a like character, but not always of such a 
serious nature, are reported from Russia, Germany and other 
countries. 

The long submarine cables were less affected than the land- 
lines, and those longer cables on which condensers and siphon 
recorders are employed were hardly disturbed at all by the 
earth currents. Some of the cable companies, however, who 
ро Morse working suffered considerably. 

r. Chas. Chree, F.R.S., 55 of the Observatory 
Department at Kew, has kindly sent us the following notes :— 

„The recent magnetic storm is the largest recorded at Kew 
since February 14, 1892. The photographic curves for Oeto- 
ber 30th showed an appreciable amount of magnetic distur- 
bance of an ordinary type after 8 p.m. ; but the first distinct 
precursor of the storm was a sudden movement shown in the 
traces of all three elements (declination, horizontal force and 
vertical force) at about 6:3 a.m. on the 31st. Larger move- 
ments followed at about 6:45 a.m., and from that hour until 
7 p.m. or 8 p.m. the disturbance was very large indeed. It 
remained, in fact, very appreciable, especially in declination, 
until 4 a.m. on November 1st. The extreme range of the 
declination needle was about 2}deg. Owing to the traces 
going off the sheet, the total amplitude of the range of hori- 
zontal force and vertical force cannot be assigned ; but it cer- 
tainly exceeded 870y in horizontal force and 500y in vertical 
force (ly =1 х 10-5 C. G. S.). 

„The storm was remarkable not merely for the great range 
of the magnetic elements, but also for the exceptional number 
of large oscillatory movements. These movements occurred 
in such rapid succession between 10 a.m. and 1 p.m. as hardly 
to appear separable on the photographic sheet ; but the largest 
oscillations took place later, between 1:30 p.m. and 7 p.m. For 
instance, there were the following sudden movements of the 
declination needle (the times are approximate): At 2:5 p.m., 
70' in three minutes; at 2:12 p.m., 66' in three minutes ; 
at 3:45 p.m., 80' in six minutes; at 5:45 p.m., 65' in six 
minutes. Between 6:50 p.m and 7:12 p.m. the needle moved 
77 to the west and then 82’ to the east. 

“The horizontal force increased 5257 between 1:20 p.m. 
and 1:26 p.m., its value at 1:26 p.m. exceeding that at 


1:2 p.m. by 6857; it increased over 500) between 3:16 p.m. 
and 8:36 p.m., and fell 450y between 3:45 p.m. and 3:53 p.m. 
At 6 a.m. on November 1st, when the storm was practically 
over, the horizontal force was about 150» less than at the same 
hour on the previous day. Such diminutions are a usual, 
though not invariable, accompaniment of large magnetic 
storms, and the return to the normal value usually occupies, 
as Van Bemmelen has shown, several days. 


„Though very exceptional in 1 of intensity, there is no 
feature — except ibly the suddenness of commencement — 
which distinguishes the storm from the smaller magnetic 
disturbances chronicled at comparatively short intervals at 
all magnetic observatories, especially those in high latitudes. 
As to the cause of magnetic storms one can at least say that 
there is no evidence of any connection with carthquakos or 
other internal troubles of the earth itself. At times of large 
earthquakes magnetographs are occasionally disturbed, but 
unless they are close to the earthquake's epicentre the dis- 
turbances they show are comparatively microscopic, and, in 
some cases at least, these tiny movements aro clearly to be 
ascribed to the magnetograph responding, like a seismograph, 
to simple mechanical shock. There is every reason to associate 
magnetic storms with electric currents, but the simultaneous 
earth currents are probably not the primary cause, but simply 
а common consequence of electric discharges in the upper 
atmosphere. Aurora is almost invariably seen at the time of 
any really large magnetic storm. Observers, it is true, in 
Arctie regions— where auroral eee and magnetic storms 
are specially prominent—-have found that aurora is by no 
means always accompanied by noticeable magnetic disturbance ; 
but when the visual display is of a rapidly varying character mag- 
netic disturbance seems a practically invariable accompaniment. 


“ As to the common cause of aurora and magnetic storms, 
we are still in the stage of theory. The amplitude, both 
of irregular and the regular diurnal changes of terrestrial 
magnetic force are conspicuously larger in years of sun-spot 
maximum than in years of sun-spot minimum. It is thus 
natural to regard the two phenomena as related, but the various 
attemps that have been made to associate them as cause and 
eflect have not been very successful. Recent investigations, 
for instance, by Fathers Sidgreaves and Cortie at Stonyhurst, 
show that specially large sun-spots are often unaccompanied 
by magnetic storms. The present date, as in February, 
1892, 18 by no means one of sun-spot maximum; and 
there have been a number of occasions during the inter- 
vening 11 years of higher sun-spot frequency unaccompanied 
by special magnetic disturbance. Again, it has recently been 
shown that the average sun-spot frequency on days which are 
specially quiet magnetically іса not fall below tho average 
for all days. Sir Norman Lockyer seems disposed to regard 
solar protuberances and #аси as a more likely primary cause, 
but his theory has not, I think, as yet been exposed to minute 
criticism by others. Prof. Birkeland, who has approached the 
subject from the experimental standpoint, is disposed to ascribe 
magnetic storms to the action of cathode rays emanating from 
the sun. He has succeeded in artificially producing electric 
discharges in a magnetic field which bear, at least, a family 
resemblance to aurora. It is, perhaps, needless to add that 
there are already thcories as to the origin of aurora and mag- 
netic storms in which radio-active emanations take a prominent 
place, and there is, not improbably, something in this suggestion. 

“ Опе feature of magnetic storms which has long attracted 
attention is the, at least, close approach to simultaneity of 
occurrence in'the more prominent duc recorded all over the 
earth. Eschenhagen, Birkeland and others have found, how- 
ever, that this feature is equally characteristic of the tiny 
‘magnetic waves’ not infrequently recorded by magneto- 
graphs, especially at times of great magnetic calm. Witha 
view to investigating the question more thoroughly, there have 
been from time to time pre-arranged simultaneous observations 
at very short intervals during an hour at a number of stations. 
On one such occasion a minor magnetic storm actually took 
place. The results seemed to Dr. A. Schmidt (now of Pots- 
dam), who worked them up, to be suggestive of a disturbance 
centre—in some ways analogous to a cyclone—travelling 
extremely rapidly, but still with finite velocity through the 
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earth's atmosphere. It is not improbable that valuable fresh 
light may be obtained from the elaborate scheme of inter- 
national observations carried out in 1902 in connection with 
the British and German antarctic explorations and the contem- 

raneous work carried out under Prof. Birkeland's auspices 

In arctic regions." 

Father Walter Sidgreaves, Director of Stonyhurst College 
Observatory, telegraphed to The Times as follows :— 

The disturbed state of the telegraph lines on Saturday which for a 
time interrupted communication 1 London and Paris was accom- 
panied by the greatest magnetic disturbance recorded by the Stonyhurst 
photomagnetographs, which have furnished a practically continuous 
record since 1867. "The disturbance was remarkable for the multitude of 
wide oscillations of very short periods, indicating great and rapid changes 
of horizontal direction and force. The magnetic storm began at 6 a.m. 
on Saturday and ended at 5 a.m. on Sunday. The beginning and ending 
were more or less abrupt, but the storm was preceded and followed by a 
period of about nine hours of small, rapid oscillations. The greatest 
oscillation of horizontal direction was 2deg. 46min., but the greatest 
change of horizontal force is unknown, the spot of light having been off 
the photographic paper on both sides many times. The surface of the 
sun was marked by two spots, a new one not far from the centre, and a 
spot near the eastern limb of the well-known double form. Grouped 
together they are about three-fifths the area of the great spot of last 
month. The magnetic storm of Saturday was incomparably greater than 
that recorded during the first passage of the great spot over the solar disc. 

Sir Oliver Lodge, F.R.S., has written us as follows in answer 
to an inquiry :— ! 

* [ have not much further to say than what is contained in 
my letter in your issue for December 7, 1900 (Vol. XLVI., 

. 249) beyond calling attention to the fact that Arrhenius 

as shown clearly how the flying electrons would be deflected by 
the earth's magnetic field and carried towards the poles in such 
a pe as to account for aurora in a very satisfactory manner. 

* Furthermore, the known emission by radium of charged 
particles at excessively high velocities makes it very easy to 
suppose that the sun 1s doing the same sort of thing, though 
possibly not for the same sort of reason. Everything, in fact, 
tends to make it almost certain that the old speculations of 
FitzGerald and others as to magnetic storms being due to 
actual projectiles, of minute size certainly, in enormous 
numbers, flying past the earth at great speed, is a true 
explanation of the observed effects. 

* The simultaneous occurrence of earthquakes is very 
remarkable. One of the points on which information is badly 
wanted is—(1) How can earthquakes generate electric currents 
in the crust ; (2) are earthquakes connected in the relation of 
‘cause or in that of effect’ ! 

In this connection we may also refer our readers to a letter 
by the late Prof. G. F. FitzGerald, in The Electrician, 
December 14, 1900 (Vol. XLVI., p. 287). 

The Standard's Paris correspondent states that M. Mascart 
read a Paper before the Académie des Sciences on Monday, the 
Paper having been sent by the Abbé Moreux. It stated that 
the needle of the compass deviated Ideg. 40min. in less than 
three minutes time. Similar observations were made at the 
same moment at Nice, Perpignan and the Pic du Midi, and 
probably at all the other observatories of the world. M. Moreux 
mentions that he had, since October 26th, studied the move- 
ment of the spots on the sun, and that he had noted the 
appearance of an exceptionally large spot on the meridian of 
the sun on Saturday during the magnetic storm. Such dis- 
turbances are less rare than is thought. The records of the 
observatory contained mention of previous magnetic storms 
in 1860, 1862, 1870, 1882, &c. 

The event is also discussed, and some further particulars are 
given in our leading article. 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society held on October 23, 1908, 
Dr. R. T. Glazebrook, F.R.S., president, in the chair, a Paper on 
“The Bending of Magnetometer Deflection-Bars " 
was read by Dr. CHREE. A theoretical Paper contributed to the 
society by the present author in May, 1901, proved, amongst other 
results, that the ee of the deflection-bar of an ordinary magneto- 
meter, under the combined weight of the bar and its load, must 
increase the distance between the deflecting and deflected magnets, 
during a determination of horizontal force, to an extent which is 
not negligible. This conclusion has been borne out by direct obser- 


vations made at thé National Physical Laboratory on a number of 
magnetometer-bars, including specimens from the leading makers, 
The mean results thus obtained are recorded in the present Paper. 
The great majority of the data were derived from direct observations 
made with a pair of microscopes. But a method is described 
whereby the necessary information can be deduced without the aid 
of microscopes from the magnetometer’s own readings. The 
etometer is set up exactly as in an orninary deflection experi- 

ment, with the deflecting magnet on its carriage at any convenient 
position on the deflection-bar, and equal weights are hung up sym- 
metrically one on each arm. The consequent increase in distance 
between the two magnets diminishes slightly the deflecting force on 
the deflected magnet, and a slight change of reading is observed in 
the magnetometer telescope. The weights are put off and on several 
times, and the mean change of reading determined. Asa check it 
is well to observe at two distances. From the change of reading it 
is possible to determine the increase in distance between the two 
magnets. In many magnetometers the increase in distance due to 
the bending is roughly proportional to the distance itself. In the 
case of bars bv the Cambridge Instrument Company tho bending 
increased the distance by almost exactly 1 part in 10,000 at all 
distances. It is hoped that the method employed will prove useful 
to magnetic observers who have not ready access to a physical 
laboratory. | 

Prof. 8. P. THOMPSON said that Dr. Chree had pointed out an impor- 
tant matter in magnetometry, and had told us of the existence of various 
sources of error. He asked why instrument-makers could not design a 
better instrument, referring especially to the deflection-bar itself, which 
he said was not of a good form from an engineering point of view. Could 
not the bending be considerably reduced by making the bar in the form 
of a girder? Would it not be an advantage to lessen the weight of the 
carriage by making it of aluminiam or of some light alloy ? Prof. Thomp- 
son said that although the error referred to by the author of the Paper 
seemed large, yet it could not be greater than errors arising from inac- 
curacy in the setting of the carriage or from other causes inherent іп a 
deflection experiment. | 

Dr. W. WATSON етргеввей his interest in the Paper, and said he had 
never before appreciated the magnitude of the error due to the bending 
of the deflection-bar. In the many determinations of horizontal magnetic 
force which he had carried out, he had increased the effect by placing the 
thermometer near to the magnet on the same side of the magnetometer. 
He did not think it would be an advantage to lighten the carriage too 
much, because of the wear and tear which an ordinary magnetometer 
must be capable of withstanding. With regard to the accuracy of the 
setting of the carriage, he said tat it was not easy to set it to 0-Imm., 
but that inaccuracies of setting to a certain extent compensated each 
other. Dr. Watson also pointed out that the position of the.magnet in 
the carriage was not always absolutely the same. M 

The CHAIRMAN pointed out that the method described in the Paper 
might be used to determine Young's Modulus by bending the bar with 
magnets of known weight. A large number of errors entered into the 
determination of horizontal force, and they were being investigated one 
by one at the National Physical Laboratory. А 

Dr. CHREE, replying to Prof. Thompson's remarks, said that various 
attempts had been made to get rid of the bending effect. The difficulties 
were due to the fact that it was necessary that the bar should lie in one 
vertical plane, and that it should pass through the centre of the mag- 
netometer. The error might be reduced by bending the bar so as to 
make the distance of the magnet from the neutral axis small, but the 
introduction of corners rendered the theoretical treatment of the problem 
difficult, and a bent bar was difficult to measure practically. In some of 
the magnetometers used on the United States Coast and Geodetic Survey, 
the deflection-bar consisted of two parts pinned together at the centre of 
the instrument, and although this arrangement had advantages, a great 
deal depended upon the pin fitting tightly. He contended that if the 
bending.effect could be measured accurately, its magnitude was of minor 
importance. In the magnetometers used on the Indian Survey, the 
carriages were much heavier than those in use on ordinary unifilars and 
the deflection-bar was constructed something like a girder. There were 
many causes of error in a force experiment. The formule used were 
complicated, and much depended upon an accurate knowledge of the 
constants P and Q. 


A Paper on l 
“ The Magnetism of Basalt and the Magnetic Behaviour 
of Basaltic Bars when heated in Air” 

was read by Dr. G. E. ALLAN. | 

Bars cut from basalt obtained from Rowley Regis and from Linz, 
Germany, were tested by means of a magnetometric method to 
determine their magnetic properties at temperatures from 15' C. to 
800°C. Hysteresis curves were given, and the temperature-per- 
meability curves demonstrated that whilst the English basalt has, 
in general, a maximum permeability near 500°C. followed by a 
minimum about 550°C., the temperature of maximum permeability 
in the case of the German basalt lies in the neighbourhood of 50°C., 
there being a subsequent gradual loss of strength with rise of 
temperature. Sections of heated and unheated rocks showed evidence 
of chemical change in some of the rock constituents, and a table of 
values of susceptibility of the specimens was appended to the Paper. 

The CHAIRMAN expressed his interest in the Paper and said that 
Dr. Allan had given interesting data which would be of value in the 
subject of terrestrial magnetism, — 
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Prof. W. F. BARRETT, in a letter sent to the secretaries, said that 
Dr. Allan's Paper was one of great interest and considerable importance, 
and he wished to congratulate the author on the results ef his laborious 
investigation. Several years ago he (Prof. Barrett) examined the 
magnetic properties of various specimens of colamnar basalt which had 
been taken from the Giant’s Causeway in Oo. Antrim, and a note on 
the results of this investigation was published in the Proceedings 
of the Royal Dublin Society for December 1889. Each block was 
found permanenily etised with a strongly-marked north and 
south pole, the magnetic axis running diagonally through the block 
and inclined to the horizon approximately at the angle of dip. As 
the blocks formed part of vertical mns in the Causeway, their magne- 
tisation was undoubtedly due to the earth’s magnetic field, the concave 
end of each block—for the ends are not plane but slightly concave or 
convex—was (in all the blocks examined) found to be a north-seeking 
pole, and must therefore have beer downwards when in situ at the 
Causeway. The weight of the blocks varied from 24kg. to 37kg., and the 
specific gravity of a fragment of one of them was found to be 2:86. With 
such large, irregular and feebly-magnetised masses only a very approri- 
mate estimate of the magnetic moment was ible by the ordinary 
method. This was, however, attempted, the blocks being placed on a 
turn-table with their centres 60cm. distant from the reflecting magneto- 
meter. As might be expected, the magnet moment per gramme was 
found to be very small and almost alike in each case. The volume 
of the blocks being known, their permanent intensity of magnetisa- 
tion was found to be less than that estimated by Everett for the 
earth, regarded as a uniformly etised body-—viz., 0:079. Nothing 
could be inferred from this, as the blocks had been removed a long time 
from the Causeway and had been lying about in different magnetic pt 
tions to that which they originally occupied. The long retentivity of the 
direction of their original magnetisation in spite of rough usage was, 
however, somewhat remarkable. 

Dr. WarsoN then showed some experiments with electrical 
oscillations. 
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STEAM TURBINES v. RECIPROCATING ENGINES. 
| TO THE EDITOR OF THE ELKCTRICIAN. 


SIR : In your issue of October 23rd you print an abstract of 
a Paper by Mr. G. Wilkinson on steam turbo-electric gene- 
rating plants, The author gives in parallel columns the supposed 
performance of a 1,400kw. set with triple expansion recipro- 
cating engines recently erected by us at the Leeds central 
station and that of a steam turbine at the Newcastle and 
District Electric Lighting Co.'s works. We say supposed per- 
formance, because the actual result for our set was 19-49]b. per 
kilowatt, and not 19:91Ь., and this, again, was water measured 
into the boilers, and includes boiler and cp. losses, the 
actual engine consumption measured at the hotwell (as no 
doubt in the case of the steam turbine) being only 18:71b. per 
kilowatt. The turbine was, moreover, running at 237?F. super- 
heat, whilst we had about 71?F., which, of course, makes an 
enormous difference. With triple expansion engines of 500 B. II. P., 
running at 25:4in. vacuum, and with 200°F. superheat, we have 
obtained 16-1lb. per kilowatt, and with 237°. superheat we 
should, be prepared to guarantee for the Leeds engine some- 
thing under 161}. per kilowatt, as against the 17:73lb. shown 
for the 1,750 H. p. turbine. | 

Immediately: preceding the above comparison figures are 
given for a Sulzer-Kolben plant with saturated steam and 24in. 
vacuum, and a Parsons turbo-generator with 100deg. superheat 
and 28in. vacuum. Such comparisons are, of course, worthless 
and misleading. The 4in. difference in vacuum at 4 per cent. 
per inch as givan in the Paper means 16 per cent. to the 
turbine, and the 100deg. of superheat another 12 per cent., as 
also stated, so that after due allowance has been made for the 
vacuum and superheat, the result for the turbine comes out 
worse, and not biu: than the other. Again, the tests of the 
500kw. turbo-alternator at the Cambridge electricity works, 
after 12 months’ running, are made with 91b. higher steam 
pressure and 3:3in. better vacuum than on the original test, 
when 24-1lb. per kilowatt was registered. At the 4 per cent. 
per inch the vacuum is good for 13:2 per cent., and the con- 
sumption should have come down to 20:92]b., or allowing for 
the working of pumps, say 21:51Ь., but instead of this, it goes 
up to 25ʃb., and yet the conclusion is come to that the trials 
show that there has been no deterioration due to wear. 
It is, in our opinion, regretable that advocates of steam 
turbines should make such misleading statements. At the 
present date, the turbines of Mr. Parsons' make or design are 
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the only onea having any claim to be considered beyond the 
experimental stage, and the latest tables published in the 
electrical papers giving the figures for 12 months’ running, show 
that these turbines are very far behind reciprocating engines 
in economy in actual central station work, though the resulta 
with them on the test plate were s to be good. The 
present booming of the turbine will surely result in a serious 
set-back wheh expérience has been purchased at a heavy cost 
by the users.— Youre, &c., 
For BELLIss AND Morcom (Lrp.), 

Birminghan, Nov. 3. Alfred Morcom, Managing Director. 


P.S.—It should always be borne in mind that the cost of 
obtaining the high vacuum necessary for efficiency with steam 
turbines may become a very formidable item in the majority 
of inland stations. 


THE OUTPUT COEFFICIENT. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I һауе been interested in two articles which recently 
appeared in The Electrician, entitled A Basis for the Com- 
parison of Dynamo Designs.” The first article appeared 
September llth, and was written by Mr. Н. M. Hobart, the 
second on October 23rd, and written by Mr. W. B. Esson. 
I do not think either of the methods advocated are on a fair 
comparative basis—the output of a machine does not vary 
directly proportional to the үре surface of tho armature, 
neither does it vary as D?xLxCxrp.m. This, I think, 
is amply proved by the necessity of changing the value of the 
coefficient C for every different size of dynamo, although it 
may be a line of machines designed on the same basis. 

venture to suggest the following method of obtaining a 
coefficient, the value of which can be easily determined and 
which, I believe, forms a simple and reliable means of compar- 
ing dynamos by their specific output coefficients :— 

C = DL/ VX. | 

Output in watts = (DL/C)*R. 

C = Output coefficient. 

D - Diameter of armature in inches. 

L = Length of armature in inches (over laminations). 

Wa = Watts generated per revolution. 

R = Revolutions per minute. 


I derived this formula in the following manner :—It is, of 
course, well known that the total number of lines passing 
through the gap space do not vary directly proportional to the 
wattsgenerated per revolution. In a linc of machines constructed 
on the same basis it will be found that the total number of 
lines (Za) will vary as Wx, or we may write а= WI * C,, 
this being so, if we select a certain density for gap, it follows 
that peripheral surface of armature will also vary as the 
square root of Wy. We therefore get the following expression: 


Wax C'/dg=DaLB/2. 
С' = Constant (a good average value of which is 150). 
dg — No. Kapp lines per square inch in gap. 
B = Ratio of polar span to polar pitch. 
Taking C' as 150, dg 7:5, B 0°67 
Wa x 150/7:5 =DrL 0°67/2= V Wp x 20=DL 1:05, 
therefore output in watts = (DL/19)? x R. 
C 2 2C'/dgr B = DL/ V Wg 
It will be seen that тоть the relative proportional flux 


to Wp, the density in gap and polar angle, we сап at once 
ascertain the value of our output coefficient. —Yours, &c., 


. Taunton, Oct. 31. J. W. BURLEIGH. 


INSULATING PAPER. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : Asone intimately concerned in the production and sale 
of insulating papers, I have read with considerable interest the 
letter appearing in your issue of October 30th signed by Mr. C. 
Beaver. While I cannot but agree with Mr. Beaver as to the 
difficulty of obtaining а “ pure” Manila paper and the apparent 
reluctance of English mills to undertake its manufacture, 1 


F 
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would point out that this reluctance arises from two principal 
considerations, viz.:— 

1. The difficulty of obtaining sufficiency of the fibre. 

2. Thegreatstringency(sometimesamounting toim possibility) 
of the specifications provided by electrical engineers. 

To mention one condition only which has come under my 
own observation, the clause read as follows :—“ The paper is 
to be absolutely free from knots, pinholes. .' . . I leave 
out the portion relating to carbonaceous particles, sand, grit, 
&c. Now, as any paper-maker will tell you, in a “рие” 
Manila paper, a few pinholes and a considerable number of 
knots and unbeaten fibres, are inevitable; for Manila, unlike 
most other fibres used in paper-making, must not be beaten too 
fine if the strength of the web is to be maintained. 

With reference to the other point in Mr. Beaver’s letter as 
to pure Manilas—soi disunt—being composed of wood, straw, 
&c., this I, with many others, of course know to be the case, 
and such fraudulent samples reaching my hands are at once 
consigned to the waste-paper basket ; but as to the unsuitability 
of a wood paper made from a good clean sulphite pulp and 
carefully cleared from acid, I am afraid I am not in agreement 
with him. After some years of experience I am of opinion 
that such a paper (considering its strength, uniformity of tex- 
ture and price, and also its freedom from the bête noir of the 
electrician, “ grits, metallic particles and pinholes”) has a more 
than even chance in disputing the field with its more expensive 
rival— prejudice apart.— Yours, &c., 

London, E.C., Nov. 4. GERALD M. NEIGHBOUR. 


INDIARUBBER. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: With reference to the letter of Mr. Carl Otto Weber, 
I would say that the double constitution of rubber was first 
discovered by Faraday, who was also the first to isolate the 
constituents. 

It is rather late in the day to suggest that physicists devote 
their attention to the question, as the physical side of the 
matter was thoroughly threshed out more then 10 years ago. 
It is now a matter for the chemists. 

I enclose a couple of paragraphs from my Paper on the 
“Nature of Electricity and Magnetism,” Cornell Phys. Rev., 


January, 1900, which gives a brief account of the state of the 


matter and the principal references, and will ask you to 
reproduce it.— Yours, &c., REGINALD А. FESSENDEN. 
Washington, D.C., Oct. 21. 


The elasticity of such substances as indiarabber, gelatine and ivory was 
investigated. It was found that the abnormally high value of Poisson’s 
ratio for such substances was due to the fact that their elasticity, as 
measured in the ordinary way, bears no direct relation to the true elasticity 
of the material, but is a matter of configuration. It is shown“ that such 
substances consist of two or more compounds, interpenetrating but not 
combining with one another. It was shown that the heating on stretch- 
ing, the cooling on relaxing, and the shortening when stretched and 
heated, followed as a natural consequence of the configuration. 

The different compounds were differentiated under the microscope, and, 
in the case of indiarubber, by following Faraday’s method, isolated chemi- 
cally. The shape of the elasticity curve was predicted, and the prediction 
was verified by the writer and by Prof. Thurston.t Substances were made 
which had the shape of the elasticity curve, the property of polarising 
light on being stretched, and the value of Poisson’s ratio the same as 
rubber, but which on simple pressure could be differentiated into two 
substances, each of which had the usual form of elastic curve, now heated 
instead of cooling on compression, and now had a value of Poisson’s ratio 
nearly one-half of what it was previously. The behaviour of these 
abnormal substances was thus shown not to conflict at any point with that 
called for by the electrostatic theory of cohesion. 


THE MEASUREMENT OF CABLE CAPACITY. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I have perused with interest the abstract of Dr. Fleming’s 
book on “ The Measurement of Cable Capacity,” published in 
your issue of September 11th. The attention of your readers 
being directed to the question of cable capacities, I would 
esteem it a favour to be allowed to deal with those points 
contained in an article by me in the Elektrotechnische Zeitschrift 
of January 15th, but not alluded to by Dr. Fleming. 


Molecular Physics," Frank. Inst., September, 1896; Science, July 22, 
1892, and March 3, 1893. 
t Science, May, 1898. 


1. Maxwell has given the following formula for the charge on 

a conductor, 1, in the presence of other conductors, 2, 3,4... 
Qi = KT kita + Кы»... . (0) 
wherein турм»... denotethe potentials of the conductors 1,9,3... 
respectively. Looking at the problem from another point of 
view, and keeping in mind the fact that any two metal surfaces 
form the two sides of & condenser, we may argue that con- 
ductor 1 forms one side of the condensers 12, 13,14...; therefore 
Т = (Cio testist.. SA ~ Ciga — sy e à (b) 
wherein ^4 signifies the mutual capacity formed by the lead 
armour and the conductor in question. The case in which the 
conductor is partially surrounded by another has been investi- 
gated by Maxwell (591) and expressed in the following equation: 
ky = Cro + Cig t Cig.. m = Куа hy. se o 

But, apparently, he has not found it inconvenient to retain in 
an apparently homogeneous expression different terms, such as 
hy, relating to the combined influences of many conductors, 
and ki» kis, concerning the mutual influence of any two con- 
ductors. My proposal is to retain cio and to give it the 
significance of the capacity in regard to the infinitely distant 


Fia. 2. 


surroundings in the general case of a conductor which is 
surrounded but not completely enclosed by others. Equation 
b then appears in the form : 
Q-—6(n--*t*ea(n-uw - . . . (©) 

For definitely bounded bodies the potential. becomes 
zero (v= lim A/r, when "= о), and a partial charge cn 
in regard to the surroundings remains. With infinitely 
long conductors the surroundings have to be considered as a 


conductor in any case, because log A does not vanish at the 
r 


limit =. To recapitulate, in brief, my proposal is to 
drop the old notion of capacity as being thought of chiefly 
in connection with the one coating of the condenser and to 
substitute the idea that capacity is determined by the total of 
combinations of the mutual influences existing between any and 
every two conductor surfaces. 


e ` 
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2. In his publication, Dr. Fleming indicates the method for 
determining the apparent charge of a conductor when the 
mutual capacities are given, and shows that the apparent 
capacity of a conductor varies with the way in which the 
others are connected up to the battery. It may be of interest 
to remark here that, with polyphase currents, conductors may 
have a charging current, but no definite capacity. The problem 
comes to this: Can the equation q, = C(t: — Le) + cia 0 — L) 
ever become g,=cv}  — 

Your readers may, as I have done in the publication cited 
above, investigate the conditions of a three-phase cable, one 
conductor of which is earthed, for instance, # = = 0, and 
they will find that, although the calculation will show a 
current, no real capacity will be found. If, for instance, in 
a three-phase cable the capacity between lead and conductor 
be = 3 and between conductor and conductor = 1, the charging 
current will be, in the condenser formed by the conductor and 
the lead, = y 3v, and in the condenser formed by one conductor 
and the other 10. Graphically, the relations may be repre- 
sented asin Fig. 1. By adding 1 2, 1 3, 1 0, the charging current 
1 4 is obtained, this being in phase with the charge of the con- 
ductor-lead condenser 10. An apparent total capacity in regard 
to earth is obtained equal to r = cj + 3712, cj, being = сз. If we now 
earth conductor 3, we have to rotate angle 213 in our diagram 
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until 1 3 coincides with the direction of 10. By adding the 
vectors, we get 1 3' as charge of the cable (Fig. 2). The phase 
of the charge coincides no longer with any of the potentials 
in the triangle, and we cannot now speak of a capacity, because 
the phase alters with the diameter of the conductor, &c. We 
have, therefore, mutual capacities, and may calculate the 
current, but cannot speak of any capacity, having a physical 
significance, in connection with the charging current.— 
Yours, &c., Dr. HUBERT KATH. 
Charlottenburg, Oct. 15. 


A NEW STEAM TRAP. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: With reference to the letter appearing in yours of 
October 23rd over the signature “ Transposed,” in which it is 

ointed out that the trap described in yours of October 9th would 
be working under unstable conditions, and with reference to the 
reply made through you by the inventor, I have waited before 
addressing you on the subject, expecting that Transposed " 
would have expressed his dissatisfaction with the reply 1n your 
next issue. As he has not done so, I venture to suggest that 
it is not correct to say that Transposed is wrong in his idea. 
The valve of the new steam trap is at the inlct, and conse- 
quently the expansion of the parts which closes the valve 
cannot be actuated until steam has actually passed the valve. 
The object of à steam trap is to let out the water and to stop 
the emission of live steam. When there is no water to let out 
—as may often happen, more especially where superheated 
steam is used—such a steam trap will discharge live steam. 
This is a defect which applies not only to the new steam trap, 
but to other forms of expansion traps where the valve is placed 
at the inlet. 

It may interest your readers to compare the design of this 
new steam trap—which I see is patented Mr. W. Fox— with 
that described in my unamended patent No. 21,571 of 1894, 
of which I enclose a sketch herewith. So far as І can see, the 
only difference between the two traps is that Mr. Fox places his 
valve at the inlet, whereas in the trap described in my patent 
the valve is placed at the outlet, which is the proper place. 
As to the holes which Mr. Fox has bored in his brass tube 80 


as to allow the steam to play on the iron tube, it would appear 


that, inasmuch as such expansion as does take place in the iron 
tube is detrimental, the holes would be better loft out. 

Being an inventor of steam traps myself, I should not have 
addressed you on the subject had it not been that I wished to 
correct the impression which might be left with your readers 
by your reply to Transposed.” —Yours, «е. 


London, Nov. 2. W. GKIPEL. 


TO THE EDITOR OF THE ELECTRICIAN. 


SiR: In most steam traps the outlet of the heating system 
(coils, &c.) is closed at the intake end cf the trap. What 
happens 1 


=> 


The trap does not hold (contain) the live steam until the 
normal condensation of practical working takes place. The 
condensation of the entrapped steam has nothing to do with 
the working of the outlet ; the working depends entirely upon 
the cooling of parts which are in no way controlled by the 
entrapped steam. This is uneconomical. 


The illustration shows a trap working in the above (absurd) 
manner :— 

l. Trap cold. Valve at À open. 
B is always open. 

2. Steam from coil passes straight through trap and 
discharges. 

3. This causes valve at A to close. 

4. Trap now contains nothing but exhaust steam open to 
the drain. It cools quickly. It is absolutely independent of 
the steam entrapped in the coil. 

5. Trap opens and then acts as before. 

What could be more absurd? The trap operates, not in 
reference to the condensation in the working coil, but simply 
by the independent loss of heat in the parts of the trap which 
are heated periodically by the oxhaust steam in passing out. 
Suppose, on the other hand, that the trap so operates as to 
elose at B when the coil is filled with live steam :— 

l. Trap cold. Valve at B open. This is the only valve. 
À is always o 
2. Steam 

discharges. 

3. B closes, ри the live steam to which trap is 
exposer and by which it is controlled. 

4. As soon as condensation of the working steam takes place, 
but nol before, the valve at B opens and discharge takes place. 

What could be more rational 1— Yours, &c., CHINTZ. 

London, Oct. 28. 


THE QUESTION OF THE HOUR. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: As your correspondent “G. R. N.," in endeavouring to 
refute my argument, confines himself to my example of sub- 
marine cable enterprise, I hope you will grant me the privilege 
of replying to him. Apart from his protectionist leanings, he 
is labouring under à misconception as to the landing rights in 
British Possessions. It is quite true that most of the landing 
places for cables on the route eastward are British, but British 
companies have never enjoyed any rights to the exclusion of 
foreign companies. The nght of landing is free to all who 
are prepared to conform with the requirements of the local 
authorities. Apart from the eastern route, in the line of com- 
munication—viz., transmitting stations—to South America, 
there are no British Possessions, yet the entire communication 
to and the network of cables on the east and west coast of that 
continent have been established by British-made cables. 

Passing over his lengthy intermediate remarks, “G. К. N.” 
asks, “ If it had been possible for them (our colonies and foreign 
countries) to levy a 25 per cent. duty on cables (shore ends), 
would our position be what it is?” Certainly it would, because 
the rates charged for cable messages would have been corre- 
spondingly increased at, of course, the expense of the tariff 
imposers. Further on he states that “ Forty years ago capital 
for the cable network could not have been raised abroad.” 
Neither could it have been raised here. As soonas public con- 
fidence had been established capital for cable enterprise was 
easily obtainable, both in Great Britain, Europe and America, 
though cables had to be made in the only country that enjoyed 
the advantages of free imports. 

* G. R. N." then goes on to say that “now our trade rivals 
both can (make) and do lay long cables, thanks to their accu- 
mulated capital duc to profits on exports to our free markets.” 
He is probably not aware that the two European’ countries 
that have lately entered into the cable making and laying enter- 
prise have done so, not in consequence of any imaginary profits 
made from exports to our free markets, but in consequence of 
promoters of such cables receiving from their respective 
Governments very considerable subsidies.— Yours, &c., 


London, S.E., Nov. 3. H. C. D. 


THE INVENTION OF THE DYNAMO-ELECTRIC 
MACHINE. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : Our client, Dr. Henry Wilde, F.R.S., has seen us with 
reference to a letter which appeared in your issue of the 
30th ultimo under the heading, The Invention of * Dynamo, ” 
over the signature of Prof. Silvanus P. Thompson. 


This is the only valve. 


n. 
tom coil passes straight through trap and 
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Our client considers that this letter is misleading and, in 
some respects, inaccurate, and he instructs us to call your 
attention to the following facts :— 

1. Dr. Wilde has never designated as magneto-electric 
machines the dynamo electric machines described in the speci- 
fications of his several patents either in those specifications or 
in any scientific publication with which his name is associated. 
We have before us the two specifications referred to in Prof. 
Thompson's letter, and also Dr. Wilde's Paper in the Philo- 
sophical Transactions of the Royal Society, and observe that 
the distinetion between magneto-electric machines and electro- 
magnetic (dynamo) machines is always sharply drawn. 

2. Theallegation that Dr. Wilde furnished to Prof. Thompson 
in the first instance a statement that the name dynamo-electric 
machine was first applied in 1867 by Charles Brooke, F.R.S., 
to the machine of Dr. Wilde's invention is contrary to the fact. 

As between our client and Prof. Thompson, the subject was 
first opened (as Prof. Thompson states) on April 12, 1902, 
when he sent to our client a piece of his proof. "This was the 
first communication upon the subject, and in that proof, a copy 
of which we have before us, appeared the following sentence :— 

“This (referring to Dr. Wilde’s machine) was the first 
machine to which the name dynamo-electric machine (as dis- 
tinguished from magneto-electric) was given, the first occurrence 
of the word in the English language being in a Paper commu- 
nicated in March, 1867, to the Royal Society by Mr. Charles 
Brooke." 

As further evidence in regard to the point with which 
we are now dealing, we may say that we have before us a 
copy of Prof. Thompson's * Elementary Lessons in Electricity 
and Magnetism," which is dated 1901, and which had been 
before the public at the very least nearly 12 months before the 
correspondence with Dr. Wilde commenced. The following is 
an extract from this book :—“ The name of dynamo-electric 
machines is given (it was first applied in 1867 to Wilde's 
machine) to such generators to distinguish them from those in 
which permanent steel magnets are employed." 

There are other points in the letter, to which we should have 
wished to draw your attention, which, having regard to the 
facts of the case, tend to mislead the reader. The two above 
mentioned are, however, the most important, and we shall be 
glad if you will, by inserting this letter, give us an opportunity 
of explaining the position.— Yours, &c., 

à SLATER, HEELIS, WiLLIAMSON & Co. 
Manchester, Nov. 3. 


NEW ELECTRIC LIGHT FITTINGS. 


Mr. A. P. Lundberg has sent us for inspection some specimens of 
electric light fittings of his newest design. A neat pattern of switch, 
designed to prevent unauthorised 
persons removing the cover and 
tampering with the working 
parts, is illustrated in Fig. 1, and 
all mechanical details may be 
gathered therefrom. Schools, 
asylums, workhouses, hospitals, 
&c., offer a wide field of appli. 
cation for such a design. This 
pattern, as well as other stan- 
dard ones, may be supplied also 
with a removable handle, and 
when both preventative meas- 
ures are applied the switch would 
seem to fulfil all the desired con- 
ditions. A substantially made 
switch for flush work also pos- 
sesses considerable merit. Its 
mechanism is mounted on a 
porcelain base which is secured 
to the bottom of an asbestos-lined 
brass box. Fig. 2 is an illustra- 

tion of a double-pole switch, 
and Fig. 3 gives а sectional 
view of a very neat door contact. 
As will be gathered from the 
illustration, the points of contact aro kept bright by the rubbing 
action of the plungers, and the break js double and long. At first 
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sight this compact little switch might be mistaken for a bell push, 
and no doubt it would answer admirably for this purpose. The 
price list, which accompanied the samples, contains a description 


Fic. 3, 


of many more accessories of a similar nature, All articles are of 
British manufacture, are of substantial design, and show excellent 
workmanship and finish, 


Ена Ее 


ELECTRICAL PYROMETERS. 


—m . — 


A pyrometer, manufactured by Messrs. Siemens Bros. & Co, 
consists of a coil of platinum wire wound upon a cylinder of refrac- 
tory material and fixed, usually, at the end of a long closed iron 
tube, where it is protected by a platinum shield. For measuring 
the resistance of the coil in order to ascertain its temperature, two 
types of apparatus are used. One, comprising a differential galvano- 
meter and a set of resistance coils, gives readings in ohms, and the 
temperatures corresponding thereto are ascertained by means of 
special tables. The other is a combination of a small d'Arsonval 
galvanometer and a Wheatstone bridge with a circular resistance 
and sliding contact, and it gives readings directly in thermometric 


Diagram showing 
Bridge Connection 


Pyrometer Tube 


degrees. It is claimed that both types give very accurate readings. 
Their principal field of application lies with iron, steel, and similar 
processes, the temperature of which has to be constantly observed 
and regulated. From the tables appended to a pamphlet issued by 
Messrs. Siemens Bros. it follows that an increase in the coil resis- 
tance of an instrument of type No. 1 from 10 ohms to 44:9 ohms 
corresponds to a rise in temperature from 58°F. to 2,204°F. In the 
illustration the diagram of connections of an instrument of the 
second type is given, and it needs no further explanation. 
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LEGAL INTELLIGENCE. 
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Ratiog of Electric Tramways. 


The continued increase in the rates made by local authorities is а 
burden which has for some time pressed heavily on all industrial con- 
cerns, and especially upon electric tramway and lighting undertakings. 
In the majority of cases, however, no definite action has been taken 
against assessment committees. It is satisfactory, therefore, to chronicle 
a successful protest against the excessive rating of an electric tramwa 
undertaking. This is the first decision of its kind to be given in England. 

We refer to the case of the Middleton Electric Traction Co. (Ltd.) versus 
the Assessment Committee of the Oldham Union, heard on Oct. 29 
at Balford Quarter Sessions, before Mr. H. Worsley Taylor, K.C., M.P. 
The experts retained by the company were Mr. P. M. Faraday, Mr. 
W. Н. Elwell (consulting surreyor to the Great Northern Railway), Mr. 
W. P. Ryan, Mr. W. M. Rumball and Mr. J. J. Walklate; and for the 
Oldham Union Mr. Atherton (Bolton) Mr. James Clegg (Oldham) 
and Mr. Turner (Ashton-under-Lyne). ‘The assessment appealed against 
was one of £2,500 gross and £2,000 net on 5i miles of line owned 
and worked by the company in the parish of Middleton. Counsel for 
Oldham Union explained the principle оа which the rate had been 
made. The company (he said) owned about 8} miles of tramways, of 
which 54 miles were in the parish of Middleton. In view of the fact that 
the undertaking was a new one, having been first opened for public traffic 
in March, 1902, the Assessment committee contended that they could 
not adopt the usual practice which prevailed with regard to the long- 
established tramway and railway undertakings—namely, taking the gross 
receipts and expenses as a basis on which to estimate the rateable value. 
À tramway business necessarily took considerable time to develop to its 
fullest extent. The returns for the first year's working, therefore, pro- 
vided no criterion as to what a ''hypothetical tenant" would pay 
for the rent of the line. The committee in arriving at their figures 
had estimated the structural value of the line, and had taken a 
percentage of about 8} per cent. on this sum, which worked out 
at about £350 per mile. The total original assessment was £2,925 
gross and £2,340 net, which had been objected to by the company, 
whose representative had previously met the Assessment committee, 
with the result that the figure had been reduced to £2,500 gross 
and £2,000 net, and it was this amount which was now being арек оа 
against by the company. Counsel then quoted the rental paid for & 
portion of line which had been leased by Middleton Corporation to Man- 
chester Corporation, and in the case of the Croydon Corporation tramways 
which had been leased to the British Electric Traction Co. (Ltd.). The 
only basis to take for arriving at the ratenble value of the undertaking 
was to adopt the contractor's method of assessment and take a percentage 
on the capital outlay. 

The CHAIRMAN considered that comparisons with other undertakings 
were of little importance in estimating what rental a ** hypothetical 
tenant would pay in the case of the Middleton lines, as, doubtless, the 
circumstances of the various cases were entirely different. 

Counsel for the appellants, on the other hand, contended that the 
method of assessment which had been adop'ed by the committee was 
unreasonable and without precedent. In arriving at the rate which a 
tenant would be prepared to pay for the undertaking, the first thing to be 
calculated was what would be the probable amount of income to be 
obtained from working the line. The basis of assessment would, there- 
fore, be that of gross receipts and expenses without reference to capital 
outlay. He submitted that on this is the sum available as rateable 
value was in this case a minus quantity. (A valuation was submitted to 
the Court made by the rating experts retained by the company which 
bore out this statement.) As the committee had declined to examine the 
books of the company, they were not in a position to dispute any of the 
figures in the valuation. By this it was shown that the gross receipts for 
the year ended March 27, 1903, were £14,431 and the expenses £10,381, 
leaving net receipts £4,049. From this figure the usual deductions had 
been made for the rating of the depot, for 174 per cent. on tenant’s capital, 
for maintenanoe and renewal of overhead equipment and permanent way, 
and for insurance, with the result that the sum available for rating wàs 
found to be nil. Counsel, therefore, asked that the course generally 
adopted in such a case should be followed, and the line assessed at a 
nominal amount only. 

The CHAIRMAN asked what were the future prospects of the under- 
taking. It had been shown that the net receipts had increased during 
the six months ended September, 1903, compared with the corresponding 
period of 1902, but not to such an extent as to make it probable that 
there would be any sum available for rating purposes for some time. 

On the suggestion of the chairman, a consultation was then held 
between the parties, and it was ultimately agreed that the assessment 
should be reduced from £2,500 gross and £2,000 net to £1,000 gross and 
£550 net, the committee to pay the cost incurred by the company. 


Greenhouse v. South Lancashire E:ectric Traction and 
Power Co. 


In the Chancery of Lancashire, at Manchester, on Wednesday, plain- 
tiff, on behalf of himself and other holders of first mortgage debenture 
stock of the defendant company, sought to restrain the company from 
giving effect to resolutions passed at an extraordinary meeting of 
debenture-holders on 7th ult., which sanctioned the issue of debentures 
in priority to those held by plaintiffs. Mr. Grant now moved, on behalf 
of the plaintiffs, to restrain defendants from holding a second meeting of 
debenture-holders, pending the trial of the action on Monday week. 


- 
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The VICE-CHANCELLOR (Sir C. Hall, K.C.) said he did not think 
the step was a breach of the undertaking given by defendants and he 
Grdered the motion to stand over till the trial 


Speed of Electric Tramcars. 

Four drivers of the London Tramways (Ltd.) appeared last week at the 
West London Police Court to answer summonses taken out by Mr. Moffat 
Ford for driving their cars at a speed exceeding the lation 10 miles 
an hour. For the company it was alleged that none of the cars timed by 
Mr. Ford could go at a greater speed than 13 miles an hour, and an 
independent test by the Board of Trade was suggested. An adjournment 
was ordered for that purpose. 

Col. M. H. PURCELL, B.E., who was nominated by the Board to make 
the tests, said that the highest speed was 14:5 miles an hour. À 

Mr. J. CLIFTON ROBINSON, managing director of the company, said he 
gave instructions that the test was to take place under normal conditions. 

Two other officials said the speed tests took place under normal 
conditions. 

Mr. FORD called Col. CROMPTON, who said he had tested the cars 
on other occasions, and they had exceeded the s given. There was 
no need of an instrument for testing the speed of the cars. 

Mr. SYDNEY EVERSHED said that after he Young's Corner, 
а point on the route of the tramways, on the day the tests were made the 
voltage was abnormally low, and the next day he communicated with 
Mr. Ford, whom he had not previously known. He judged by the speed 
and the lights. 

A further adjournment was ordered to to-morrow (Saturday). 


Orner v. National Telephone Oo. 

At the Shoreditch (London) County Court on Friday last а labourer 
named Orner, in the employ of the National Telephone Co., was awarded 
£202 pedi years’ wages) for injuries sustained by a fall from a pole. 
Stay of execution was granted. 


— — ũ——) ARNE a PED 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


— — 


APPOINTMENTS VAOANT AND FILLED. 


Rotherham Education committee invite applications for the 
position of lecturer in engineering (including geometry and mathe- 
matics) in the Technical Institute. Salary £120. Particulars from 
the director of Higher Education (Mr. C. H. Burkhardt, M. Sc.), 
Town Hall, Rotherham, to whom applications by Nov. 10. See 
advertiseinent. | 

A manager is wanted for the development and extension of a 
leading electric power supply company's business. See also adver- 
tisement. 

An improver is wanted to assist in the testing department of the 
Stepney (London) Borough Council. Applications to engineer and 
manager, 27, Osborn-street, Whitechapel, E. See advertisement. 

Salford Education committee invite appien for the position 
of principal of the Salford Royal Technical Institute. Commencing 
salary £450 per annum. Applications by Nov. 25. | 


Mr. Н. England, who has been for 2} years general manager of 
the Sunderland Corporation tramways, has been appointed general 
manager of the Yorkshire Tramways Construction Syndicate, which 
proposes to establish an extensive ош of electric tramways in 
the Leeds, Wakefield and West Riding districts. Mr. England's 
engagement is to be for five years at a commencing salary of £700, 
rising to £900 per annum. 

Mr. G. W. Briggs, who has been superintendent of the Newcastle- 
upon-Tyne Electric Supply Co.’s Pandon Dene station since 1889, 
has been appointed resident engineer of the company's power station 
at Neptune-road. 

Mr. G. T. Pardoe has been appointed electrical clerk of works at 
Frome at £180 per annum. 

Mr. R. E. Shawcross, A. M. Inst. C. E., has been appointed demon- 
strator in electrical engineering at King's College, London. 

Mr. A W. Annctts has been appointed chief assistant electrical 
engineer at Morecambe. 


Acton.—A special meeting of the Council was held last week to 
further discuss the proposed electricity supply and dust destructor 
scheme— | | | ‚ 

The Снлтвмам (Mr. А. W. W. Ring, J.P.) said the Council obtained 
their electric lighting order 12 years ago, and action must be taken by 
next month or the order would be revoked. | 

Мг. Jarrarr moved (a) That the dust destructor be built on land 
already purchased in Southfield-road ; (b) that the steam produced bo 
used at the sewage works and for clinker crushing and slab making ; (c) 
that the electricity station be erected at the “ Friars,” and that gas- 
driven plant be employed. 
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Mr. Arnawrs moved that steam engines be employed, and this was 
arried by a majority of one and confirmed as a substantive motion. 

Mr. ATHAWES moved that the question of the dust destructor 

be referred to Mr. W. H. Trentham for report, and this was also carried. 


Altrincham.—The District Council decided on Friday to apply 
for a provisional order to construct tramways in the district. The 
chairman (Mr. J. T. Hughes) stated that no agreement had been 
come to with Manchester Corporation for the working of the lines 
within the Altrincham district. 

Asylam Lighting.—Cumberland County Council have decided to 
put down electric lighting plant at Garlands Asylum at an estimated 
cost of £8,000. 

Bangkok (Siam).—The submarine telegraph cable belonging to 
the Siamese Government, and designed to afford communication 
between Bangkok and the outer anchorage at Ko-si-chang, was 
broken in 1899, and not till about the middle of April, 1903, was 
communication again restored for a short time, and a few messages 
passed through the cable; but by the end of that month communi- 
cation ceased and has not yet been renewed. The cable should 
form an important commercial link between the anchorage and the 
mainland. 

The value of electrical goods imported into Bangkok in 1902 was 
£8,806, compared with £14,804 in 1901. Of these goods, one-third 
came from the United Kingdom and Singapore and one-third from 
Germany. 


Barnstaple.—The Corporation have deferred till the end of the 
year consideration of supplying current at reduced rates to large 
consumers. 


Beckenham.—The Council have decided to accept proposals for 
the wiring of new buildings on condition that builders indemnify 
the Council for the outlay until the houses are let. The amount of 
the indemnity will be settled by the officers, who were also deputed 
to consider the question of the supply of current for tramways, and 
to communicate with the British Insulated and Helsby Cables (Ltd.) 
on the subject. 

Bedford.—The charge for electric current for power has been 
reduced from 2d. to 14d. per unit. 


Bromsgrove.—The Shropshire and Worcestershire Electric 
Power Co. propose to apply for a provisional electric lighting order. 

Caerphilly.— The members of the District Council are undecided 
as to whether a provisional electric lighting order should be applied 
for or not. On Tuesday a resolution to defer the application for 
12 months, in accordance with the recommendation of the consult- 
ing engineer (Mr. A. H. Preece), was defeated by the casting vote 
of the chairman. It has been decided to make a canvass of the 
district, and if offers to take current for the equivalent of 1,000 
c.p. lamps are obtained, application is to be made for an order next 
session. 


Oheshunt.— The Council have transferred their electric lighting 
order to the North Metropolitan Electrical Power Distribution Co., 
the latter repaying the cost of obtaining the order and undertaking 
to supply current for public lighting at an average of 23d. per unit, 
and for private lighting at 41d. 

Oleckheaton.— The District Council have ordered a detailed 
statement to be prepared of the capital expenditure to date on the 
electricity works, in order to determine what further borrowing 
powers, if any, are necessary for the extension of the undertaking 
to meet probable demands for electric traction. 

Oocos-Keeling Islands.—In the Governor's report for the year 
to September, 1903, just published, it is stated that, after con- 
siderable trouble with imported labourers, the Eastern Extension 
Telegraph Co. have now got their offices, quarters and stores com- 
pleted. The cables to Perth (Australia) and Rodriguez are as fine 
examples of the submarine cables manufacturer's craft as exist, and 
in spite of their length a speed of 120 letters per minute can be 
оше on either cable without risk of error from indistinct 
signals. 

There is reason to believe that the Cocos-Keeling Islands will 
shortly become an important signalling station for vessels steaming 
between Colombo (Ceylon) and Fremantle (Australia). The islands 
lie directly in the track of these vessels. It is probable that if the 
steamsbip companies concerned desired that their vessels should be 
atlorded facilities for communicating, by means of wireless tele- 
graphy, with the Eas ern Extens‘on Company's office, the company 
would be willing to establish on Direction Island a wireless station 
on the Lodge-Muirhead system. 

Customs Dues.—4 duty of 10 per cent. ad. val. has been fixed 
upon imperted electric blasting apparatus and exploders for tree- 
stamp clearing into New Zealand. these articles being classified as 
electrical machmery and appliances. 

ton-inFurness.—The District Council have requested the 
British Electric Traction Co. to extend their electric tramway 
system from Barrow to Dalton. about 2 miles. : 


Derby.— Messrs. J. G. White & Co. are making preparations for 
commencing next week the construction of the permanent way of 
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the Corporation’s electric tramways. The first lines to be laid are 
those which will not be affected by the main drainage scheme, and 
which comprise about 6 miles of route. 


Devonport.—Electric tramway extensions were opened for 
traffic on Saturday. 


Dorchester.—The Corporation recently decided to erect electricity 
works and to give a supply of electric current in the compulsory area. 

At a public meeting held last week, the chairman of the Electric 
Lighting committee (Ald. H. Duke), moved that it would be best for the 
Corporation to lease their electricity undertaking to a company, which 
has offered to take over the order, pay interest and sinking fund charges, 
and supply electricity at lower prices than the Corporation could 
charge without showing a loss on working—viz., 5d. and 3d. per unit for 
private and public lighting respectively and 2d. for power. 

Dr. Kerr opposed, alleging that the opposition to the proposed 
municipal management was & gas company's agitation. 

Mr. H. J. Buakeway, chairman of Southampton Electricity committee, 
who had been invited to address the meeting, supported Ald. Duke's 
proposal, with the amendment that the company should be required to 
provide for depreciation. 

The motion was then carried by a large majority. 


Dumfries.—At a meeting of ratepayers last week, & resolution 
was passed in favour of selling the Council's electric lighting order 
to a company. 


Electric Lighting at Portrane Asylum In our description of 
the interesting installation for electric light and power at Portrane 
Asylum in last week's issue of The Electrician (p. 49) by an over- 
sight the list of sub-contractors was omitted. These were as 
follow :— 

Messrs. Mavor and Coulson; Sayers-wound generators, booster and 
switchboard. 

D.P. Battery Co.: Storage battery. . 

Messrs. Crompton & Co. and the Electrical Co.: Motors. 

Messrs. Crompton & Co.: Arc lamps. 


Electricity in Gunpowder Mills.— The Chilworth Gunpowder 
Co. has placed with the British Schuckert Electric Co. a contract for 
the complete electric lighting and driving of their mills at Chilworth, 
Surrey. The estate covers an area of 40 acres, and the 18 buildings 
as well as the roads are to be lighted by means of 142 32 c.p. incan- 
descent and four outside arc lamps. The buildings in which explo- 
sives are manufactured or stored will be lighted by outside lanterns 
provided with special reflectors. Eight shunt motors (two each 
having an output of 25 B. H. p., two of 3} B. . P. and four of 1] B. H. r.) 
are to be employed in the manufacturing processes, and five venti- 
lating fans will be supplied for expelling explosive gases. The 
generating plant consists of two belt-driven machines (one Tokw. 
and one 30kw.) both generating current at 220 volts. The switch- 
board is so arranged that either generator may supply the lighting 
circuits or motor circuits separately, or, if desired, the two generators 
may be run in parallel and supply the total combined load conjointly. 


Employment for Reserve and Discharged Soldiers.— Lieut.- 
Gen. F. Green-Wilkinson, chairman of the National Association 
for the Employment of Reserve and Discharged Soldiers, 119, Vie- 
toria-street, London, S.W., makes an urgent appeal on behalf of & 
large number of men who came forward at duty's call during the 
recent war in South Africa and are now out of employment. 
Gen. Green- Wilkinson points out that for 18 months past employers ot 
labour in this country have been patriotic aud generous 1n offering 
situations in civil life to ex-soldiers, and this kindly feeling has led 
to the employment of a very large number of men during the past 
18 months through the head office and its 96 branches here and in 
South Africa, but of late the applications for men have fallen off 
owing to various reasons, hence the need for Gen. Green- Wilkinson s 
special appeal at the present time. 


Exeter.— The new electricity works are approaching completion, 
and the contractors for the plant (the British Westinghouse Company) 
have agreed with the Council to give a supply of electric energy from 
the works in aid of the principal supply from the existing works for 
such hours as may be required by the City electrical engineer 
(Mr. Munro) between 3 p.m. and 10 a.m. daily (Sundays excepted) 
from Nov. 1 to March 25 next, on condition that the Corporation 
supply oil, coal, water, &c., and the contractors supply all super- 
vision and labour, the Corporation paying the contractors all out-ot- 
pocket expenses in carrying out the agreement, and in addition 
10 per cent. upon such expenses. 


Exhibition —Under the auspices of the Belgian Government an 
International Exhibition of Arts and Manufactures will be held at 
Liège from May to October, 1905. Extensive preparations are being 
made to ensure the success of the show, which will be on a large 
scale. 

Factory Act Prosecution.— At Loughborough Petty Sessions, 
on Wednesday, the Brush Electrical Engineering Co. were sum- 
moned for not protecting certain machinery at their Falcon Works. 

Mr. Gro. Skpowick, Inspector of Factories, said that sec. 10 of the 
1901 Act provided that all dangerous parts of machinery should be 
fenced in, so as to be safe to persons working in the factory, and by 
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sec. 156 the term machinery included driving straps. In the motor 
shop at Falcon Works there was a driving strap connected with a 
notching machine, running vertically from a pulley and shafting under 
the floor to overhead shafting. The band was bin. wide, and there was а 
space of 2lin. between it. On Sept. 16 а boy 14 years of age was working 
near that machine, when for some reason he left the place where he was 
working, and went close to the belting. In the act of doing so, it was 
supposed, the boards forming the floor gave way, and he fell into the pit 
below, and was so severely injured that he died. Since the accident the 
belt had been securely fenced in. 

For the company, Mr. CuirrFonp said they greatly regretted the accident. 
There was practically no defence, but he would point out that it could 
hardly have been expected that anyone would have been so foolish as to 
go through the belt as the boy was supposed to have attempted to do. 
The company had acted fairly towards the relatives, and had paid such 
compensation, whether they were liable or not, as to satisfy them. 

A fine of £2, including costs, was imposed, the chairman stating that 
the bench took into consideration the liberal way the company had 
behaved in the matter. 

Fiji.—Telegraphic communication is being established between 
Suva and Levuka, a line being in course of construction between 
these two points. The route is from Suva overland to Namena 
(22 miles), thence to Bureta, on the island of Ovalau, by cable 
(114 miles), thence overhead to Levuka (18 miles). 

. Telephonie communication has been established between Suva 
and Lautoka (125 miles), via Nausori and Ba. 


Fremantle (W.A.)—-A recent poll of ratepayers on electric light- 
ing and tramway matters resulted in a small majority for the pro- 
posed municipal scheme. 


German-American Electrical Iaterests.—]t is stated that 
arrangements were made by Herr Rathenau, during his recent visit 
to the United States, which are calculated to bring into closer work- 
ing arrangement the German companies of which Herr Rathenau is 
a director and the General Electric Co. of the United States. 


Gloucester.—Sanction has been received to a further loan of 
£24,678 for extensions of the electricity undertaking. 


Hampton Wick.—The District Council have decided to get a 
report from an electrical engineer as to the terms offered by 
Twickenham and Teddington Electric Supply Co. for obtaining a 
provisional order and for electricity supply in the district. 


Hexham — Mr. E. P. Harvey proposes to apply for a provisional 
order to supply electricity in Hex and adjoining district. 


Kingswood (Bristol). By seven votes to six the Council have 
decided to apply for a provisional electric lighting order. 


Lagos. The principal districts of Lagos are now in telegraphic 
communication with the centre of government. Proposals have 
been approved by the Colonial Office for the establishment of tele- 
graphic communication with Forcados and Lagos. Steady progress 
is being made in the development of electric lighting in Lagos. In 
1897 the first installation was made ; the generating plant consisted 
of Davey-Paxman engines and boilers and E.C.C. alternators. In 
1901 a third unit of plant was added, and a fourth unit is about to 
be ordered to meet the demand for private lighting and power 
supply. Detartariser plant has been installed at the station with 
Rörting ejector condensers. Two types of cable are used, rubber- 
insulated lead-covered in conduits and paper-insulated lead-covered 
double steel armoured direct in ground. Thirteen transformer 
chambers have been erected. The whole of the work has been 
carried out under the supervision of the electrical department of the 
Lagos Government. The public buildings using the electric light 
include Government house, the hospital and the principal residences, 
churches and public halls. Forty-eight buildings in all are using 
about 1,000 16 c.p. lamps, and about 200 further lights are on 
order. The unsatisfactory character of the kerosine oil lamps in 
general use is causing a large demand for electric lighting, and 
electric fans are also being introduced in this fast-developing 
colony. 

A telephone exchange is established and has already 50 sub- 
scribers. Owing to the heavy winds which prevail at Lagos it 
has been decided to put all telephone wires underground as soon as 
the dry season sets in. 

On the Lagos railway an expenditure of £8,000 has been 
sanctioned to substitute the electric staff system of train signalling 
in place of the inethods now adopted. Tramway development has 
not got beyond steam trams, but the increasing popularity of the 
tramway service will doubtless speedily result in their conversion 
to electric traction. 


Leipzig.—The municipal authorities have recently ordered that 
electric tramcars shall not run at a higher rate of speed than 9 miles 
per hour in the business sections of the city, or, if provided with 
trailers, 72 miles per hour. In the residential sections speed is 
limited to 10:8 miles, or with trailers, 9 miles per hour. In the 
outlying districts cars can run at 15 miles, or, if with trailers, 
12 miles per hour. The penalties are fines up to £3 or 14 days' 
imprisonment, or both. The running of motor vehicles in the 


| principal thoroughfares of the inner city has been prohibited ; in 


other portions their running is limited to the streets traversed by 
the electric tramways. 


Leith.—In view of the extensions of the electricity works to meet 
the requirements of the projected municipal electric tramways, 
ground adjoining the existing station has [ей purchased by the 
Town Council at £7,500. 


Levis (Quebec). —The electricity works of the Canadian Electric 
Lighting Co. at Levis commenced a supply of current in April, 1901, 
and has now connected the equivalent of 12,000 lamps supplying a 
population of 2,000. In addition 1,000 н.р. of current is supplied to 
the Quebec Railway, Light and Power Co. and 400 н.р. to the Levis 
County Railway Co. "The total plant capacity of the station is 
8,000kw. "There are 800 consumers on the company's books. 

In this district there is available an estimated water-power of 
5,000 н.р. from a watershed 1,900 sq. miles in extent. The flow 
of water is estimated at 35.000 cubic ft. per minute, with a 110ft. 
head. No water-power works are vet established. 


Light Railways.—On Friday, Sir H. Jekyll heard an appeal 
from an order of the Light Railway Commissioners, who have 
granted the Hertfordshire County Council running powers for the 
Barnet and Bushey Light Railway over the proposed lines of the 
Watford and District Tramways Co. 

Mr. Нотснгмвом, for the latter company, objected to the running 
powers, but, if they were granted, he asked for reciprocal running powers 
or the company. 

Mr. DasckwzRTS, K.O., for the Hertford County Council, said his clients 
wished to get the people from the crowded districts into the country, and 
the Watford and District Tramways Co., whose powers expired in another 
year, merely wanted running powers, which the Commissioners had 
refased, to enhance the value of its undertaking, in order to sell it. 

Decision was reserved. 

Preliminary surveys are being made for light electric railways 
between Portmadoc and Corwen, via Gwynant Pass and 
Bettwsycoed. 

The Southend and Colchester Light Railways Order has been 
rin to the Board of Trade for confirmation. Objections by 

ov. 21. 


Lincoln —The City Council are applying for a further loan of 
£11,500 for extensions of the electricity works. Expenditure to 
date is £46,400. 

Col. Sir Colin Scott-Moncrieff, R.E., K.C.M.G., has been ap- 
pointed referee to fix the purchase price to be paid by the Cor- 
poration for the local tramway system. 


London County Council. —At Tuesday's meeting the acquisition 
of property at Wandsworth, at a cost of £5,500, for a new car shed 
for the tramways was approved. The Highways committee 
recommended and it was agreed 

That the resolution of Oct. 14, 1902, with regard to the arrangement 
to be entered into with the London Electric Supply Corporation for 
the supply of steam power by the company for the working of the 
Council's tramways, be varied so as to provide for the payment by the 
Council to the company in respect of supply of steam, running of 
mechanical plant, carrying out necessary repairs, cost of maintenance and 
supply of stores, &c., at a rate not exceeding 1:65d. per unit of electricity 
generated. 

Engine Contracts.—A discussion arose upon the recommendation 
of the Highways commitee that the tender of Messrs. John Musgrave 
& Sons for the supply of steam engines to the Greenwich generating 
station should be accepted. (The full list of tenders is set out in 
another column.) 16 tenders had been received. Of these nine 
offers were from English, four from Scotch, two from German and one 
from Danish firms, the lowest tender of all being from Messrs. Cole, 
Marchent and Morley (£84,921. 10s., or 12 per cent. below Mus- 
grave’s offer). A keen discussion arose around the award of the 
contract to Messrs. Musgrave. The report of the Council’s electrical 
engineer (Mr. J. H. Rider) had been considered by the committee, 
who appended to their recommendation in favour of Messrs. 
Musgrave's tender the following remarks :— 

Certain details of construction of the engines were left to the tenderers 
to decide, and we have, therefore, in considering the matter, borne in mind 
the relative advantages of the various proposals submitted by the firms 
who havetendered, having regard to the Council'a requirements. Moreover, 
in view of the vital importance of the engines to the success of the tram- 
ways undertaking, we have also felt compelled to take into account the 
experience and qualifications of the firms submitting tenders to undertake 
so large a work, as it involves the largest order for engines which has 
ever been given by a municipal body. In order that there should be no 
risk of failure, and that the best possible form of construction should be 
secured, we are of opinion that the extra expenditure involved by accept. 
ing the tender of Messrs. John Musgrave & Sons (Ltd.) is fully justified, 
as it is essential to the successful completion of the large and costly 
tramway works which the Council has in hand that the most satisfactory 
results should be obtained from the engines. Messrs. Musgrave have 
submitted the names of certain firms to whom they propose to sub-let 
different portions of the work, and we are advised that no objection need 
be raised to that course. 
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Mr. Товвамсе said the expenditure of the Council on -iis-sramways 

during the last twelve months had been very heavy, and ratepayers of 
is would wani ‘some adequate reason why the much lower 

‘tender was not ; . 

Mr. D. S. WaTERLOW supported the recommendation of the committee, 
and said there was a vast difference in the machinery which would be 
supplied to the Council by the successful tenderers. It was most 
гоа that every precaution should be taken against possible disaster 

ter on. | 

Mr. Benn (chairman of the committee) read the report of Mr. Rider, 
their responsible officer, on the various firms who had tendered. Messrs. 
Musgrave had made engines of similar pattern for Glasgow Corporation, 
for Manchester and for the City of London Electric Lighting Co., and 
these had proved successful. 

The Committee's recommendation was then agreed to. 


South London Tramways.—The Highways committee reported 
upon the question of the Council's acquiring the undertaking of 
the South London Tramways Co. The length of these tramways 18 
5? miles, and the lines are not remunerative. The report states 
that to electrify the tramways would require street widenings 
costing £188,000. The Council would have a further opportunity 
in seven years to serve notice for purchase, and the committee 
recommended that no steps be taken to purchase. 

Mr. Dorman moved that the matter be referred back, and said if the 
Council did not purchase they would possibly find a private company 
come along and electrify the lines, and the Council would then have to 
buy the new company out. 

Mr. McKixNoN Woop said they could not electrify all their lines at 
once, and they had to pick and choose the best. 

Lord WELBY reminded the Council of its capital commitments, and 
said the tramways would demand at least £2,000,000 for several years. 

At the end of a long discussion Mr. Dolman’s amendment was carried 
by 61 votes to 40. 


Ludlow.—An inquir 
cation of the Council to 
destructor. 

The town clerk (Mr. J. H. Williams) stated that the Board of Trade 
had refused sanction to a transfer of their electric lighting order, and 
ultimately it was decided to erect the joint works. The chairman of the 
Electric Lighting committee (Mr. W. H. Мико gave evidence in sup- 
port, and the mayor (Ald. Sheldon) opposed, as he considered the time 
inopportune for proceeding with the scheme: 


Market Lighting.—The mi cables have been extended from 
Filey-street to St. James’ Market, Bradford, and about 20 stalls are 
now lighted electrically, while an equal number are being wired. 


Municipal Telephony.— At the meeting of the Hull Telephone 
committee last week it was reported that inter-communication with 
the National Telephone Co. had been arranged, involving an 
additional expenditure of £200 on the switchboard tender which 
had been accepted. A general manager and an assistant are to be 
appointed. | | 

In reply to certain statements made recently by Ald. Buckwell 
(Mayor of Brighton), Mr. W. E. L. Gaine, for the National 
Telephone Co., makes the following rejoinder :— 

In reference to some observations relative to the telephone service by 
the mayor, at a dinner on 29th ult., I wish to say that he is in error. He 
says that previous to the Corporation starting their telephone undertaking 
a committee was formed and had an interview with the representatives 
of the National Telephone Co., and promised them that if they reduced 
their charges from £10 to £6 & year, they would advise the Council not to 
compete. As the official representative of the company, I can only say 
that this is the first I have heard of any such promise. On the 
other hand, it is but fair to say that even if such a proposal had been 
made it would not have been accepted, for the reason that the company's 
experience teaches that unlimited service at £6 per annum cannot be 
supplied with any hope of avoiding bankruptcy. The mayor further 
stated that the company is bringing down its rates, and is giving an 
unlimited service for £5. This also is incorrect. The company's rate 
for unlimited service remains at what it has been for many years past, 
but to meet the requirements of all classes of users, even the smallest, 
the company has introduced & number of tariffs, giving limited service in 
proportion to the payment. | 

Swansea Town Council, who are equipping a municipal telephone 
exchange, have given notice to the National Telephone Co. to 
remove all telephone poles erected upon Corporation property. 


N.W. Territories (Oanada) —The town of Yorkton covers an 
area of 1,000 square miles, and is, as yet, only sparsely populated, 
although it is filling up very fast. The telephone system of the 
Yorkton (N.W.) Electric Co. was established in 1896. There is only 
one exchange, with 200 subscribers—195 in the town and 75 
scattered over the country districts. The company’s chief object 
is to supply farmers and growers in the outlying districts with a 
telephone service. For want of capital the demand for the service 
is at present beyond the supply powers of the company. As the 
population increases the demand for extensions of the service 
becomes more pressing. 

Arrangements are in progress for installing the electric light at 
Yorkton, which has a population of between 1,200 and 1,500 persons. 


was held here last week into the appli- 
rrow £8,250 for electric lighting and refuse 


In a communication to us, Mr. Thomas Paul, manager of the 


Yorkten Company (an, Englishman) points out the difficulty of 


purchasing his supplies from the old country. He says :—“ If T 
could secure my supplies from home I would do so, but the prices of 
the goods I require from England are prohibitive. I can purchase 
these in the United States, pay 25 per cent. duty, and still be 25 per 
cent. in hand, as well as obtaining goods specially adapted to this 
country." 


Naval Engineers.—The question of responsibility for the 


efficiency of machinery and mechanical appliances on His Majesty's 


ships has been under the consideration of the Admiralty, and a 
scheme has been approved which came into operation this month 
in the ships of the Channel Fleet. The scheme provides that 

The Engineer officer will have charge of and be responsible for all 
machinery, however driven, in engine rooms and boiler rooms (except 
efficiency and repairs of dynamos), and all steam, oil and gas-driven 
machinery, wherever situated. He will also have charge of any hydraulic 
machinery which is not specifically detailed as being under the care of 
ihe gunnery or torpedo lieutenant. He is to be regarded as the 
mechanical expert of the ship, and, under the captain's direction, may be 
5 to inspect any of the mechanical fittings not in his charge, 
and report to the captain on their efficiency. 

The Gunnery Lieutenant will have charge of and be responsible for all 
guns, gun mountings and machinery in connection with them, including 
firing gear and night sights, except where the machinery referred to is a 
steam, oil or gas engine. 

The Torpedo Lieutenant will have charge of and be responsible for all 
torpedoes, torpedo tubes and gear in connection with them outside the 
point where the engineer's responsibility ends. He will have charge of, 
and be responsible for, all electrical machinery in the ship not in the care 
of the engineer or gunnery officer, of all lighting and power circuits and 

bell and communication circuits, and is to repair all electrical instru- 
ments, The torpedo lieutenant is to be regarded as the electrical expert, 
and will be held responsible for the electrical efficiency of the ship. 
Under the captain's directions he may be empowered to inspect any of the 
electrical fittings and machinery of the ship and report to the captain on 
their efficiency. The captain will be responsible that the necessary 
engine-room staff is told off as required to assist the gunnery and torpedo 
officers in the care of the machinery under their charge. 

The 5 workshop in charge of the engineer officer is to be con- 
sidered the main workshop for any mechanical repairs that may be 
necessary throughout the ship, and the engineer officer is to carry out all 
mechanical repairs, of whatever nature, that cannot be dealt with by the 
armourers’ or torpedo staff. The gunnery and torpedo staffs are not 
required to carry out large mechanical repairs, and the captain will be 
responsible that the engineer officer has such repairs done expeditiously 
by the engineering staff when duly requisitioned. Ifthe gunnery depart 
ment requires any repairs necessitating the use of the main workshop 
machines, the gunnery officer is to requisition the engineer staff who 
will, after consultation with the officer in charge of machinery, direct 
and carry out the work as necessary. 

It is further provided that if any machinery in charge of the engineer 
or gunnery officer fails electrically, the torpedo staff is to be requisitioned 
to repair it. Similarly if any electrical machinery outside the engine 
room develops a mechanical defect which the torpedo staff is unable to 
repair, the engineering staff is to be requisitioned, and they will direct 
and carry out the necessary work. 

These regulations apply for the present only to ships on which gunnery 
and torpedo lieutenants are borne. 


Newhaven.—The Council have consented to the application of 
the Southern District Electricity Corporation for & provisional 
electric lighting order. 


Nova Scotia.— The electricity supply undertaking of the Halifax 
Electric Tramway Co. serves a district with a population of 40,000, 
and had a total connection at Oct. 15, 1908, equivalent to 62,300 
8 c.p. lamps, including 550 н.Р. for motors. There were 3,600 
consumers. The total capacity of the plant is 2,900kw. 

The same company owns 12 miles of electric railway built on 
4ft. 64in. gauge which has been running since 1890. 38 cars are 
employed on this line, including 82 motor cars and six trailers. 

The telephone service of the Nova Scotia Telephone Co. employs 
14 exchanges, and on the Halifax exchange alone there are 1,700 
subscribers. 100 persons are employed in the service, 40 males and 
60 females. The service has been in operation since 1887. 


Paisley.—A dispute has arisen between the Town Council and 
Mr. Wm. Murphy as to the material to be employed in the con- 
struction of the permanent way of the electric tramways, and 
Sheriff Lyall, on the petition of the Council, has granted an 
interim interdict against proceeding with the works. 

Shortly after the work was commenced on Monday last a meeting of 
the committee was held to consider the quality of the granite setts to be 
used. It was stated that Mr. Murphy intended putting down Norwegian 
or Swedish stone throughout the system, to which the committee 
objected. They were willing to accept foreign stone for the outskirts, 
where traffic is light, provided hard Scotch material was used for the 
portions of the town where traffic is heavy. Mr. Murphy could not 
agree to this proposal, and the Council then resolved to appeal to the 
Board of Trade, and in the meantime to apply for an interim interdict, 
with the result stated above. | 
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Peterborongh.— The Council last week approved plans for altera- 
tions of the boiler house and the provision of water-softening and 
filtering apparatus at £650. 

Portrush (Ireland).—The District Council have deferred the 
question of acquiring the gasworks until it has been ascertained 
whether the Belfast and Northern Counties Railway Co., who 
propose to adopt electric lighting at their station and the Northern 
Counties Hotel, would supply current for lighting the district. 


Portsmouth.—The Tramways committee have decided to increase 
the salary of the tramways engineer (Mr. V. Lironi) from £200 to 
£250 per annum. 


Portugal.—4An electric railway is to be constructed between 
Cintra and Praia das Macas. 


Presentations.— On Thursday last weck a presentation was made 
at Reading Corporation tramway offices to Mr. R. J. Fardell, 
chief clerk of the tramways department, in the form of a leather 
travelling toilet bag, from the officials and staff of the tramways 
departinent as a token of their esteem and good wishes on the 
occasion of his marriage. The ‘general manager (Mr. W. Binns), 
on behalf of the staff, made the presentation, which Mr. Fardell 
suitably acknowledged. 

On Tuesday Mr. J. Parmley Graham, who has been for 15 years 
with Messrs. J. H. Holmes & Co., was presented by the officials and 
commercial staff of the firm with a roll-top desk and silver tea 
service on severing his connection with the firm in order to take up 
an agency in the North of England. 


Preston.—The Council last week accepted a tender (referred to 
in another column) for 80 electric traincars, but a recommendation 
to accept the tender of Dick, Kerr & Co. for the permanent way 
construction and overhead equipment (with Lorain Steel Co.’s 
special work) at £80,592 was withdrawn by the chairman of tlfe 
Tramways committee (Ald. Copeland), who explained that 

The specification was sent out with the special proviso that the perma- 
nent rails should be of British or American manufacture. The reason 
why other countries were specially excluded was because it was thought 
that the steel from which the particular articles was manufactured 
was not satisfactory. The special work was to be done by the Lorain Com- 
pany, which was an American company, and if they accepted Dick, Kerr 
& Co.'s tender, which was the lowest, with Messrs. Hadfield’s tender for 
the special work, the cost would be an additional £650. They had all 
received a letter from the latter company complaining of certain things, 
‘and making certain charges, but he did not see how they could take 
official notice of either company, as they were only sub-contractors to 
Dick, Ker: & Co. It was now stated that sooner than lose that particular 
order Hadfield’s Company would come down to the price quoted 
by the Lorain Company. Such a suggestion was entirely contrary to 
precedent. They had an equal chance in tendering with the other 
firm and they should have taken advantage of it. If the Council was 
determined to have British manufacture entirely then ‘‘ American " ought 
not to have been put in the specification. But they must, he thought, also 
bear in mind that if it had not been put in they would have found that 
the British manufacturer would have taken considerable advantage of 
it, and probably the price would have been raised. 

After some discussion the withdrawal of the tender was agreed to. 


Railway Electrification in Australia —The Victorian Railways 
Standing Committee have consulted electrical engineers as to the 
proposed conversion of the St. Kilda-Brighton line (8] miles in 
length) to electric traction, and the Victorian and South Australia 
Governments are conferring as to the advisability of engaging an 
American electrical expert to prepare a report upon the suitability 
of electric traction for suburban lines generally. 


Ramagate.— At a special meeting of the Council last week it 
was resolved to consent to the promotion by the Hamsgate and 
District Electric Supply Co. of an electric lighting order for Rams- 
gate, subject to the insertion of purchase terms, &c., and to the 
agreement submitted by the Electric Light committee being duly 
entered into. 


Reading.—At a special meeting of the Council on Friday last the 
report of the tramway engineers (Messrs. John Bowen and I. E. 
Winslow) was presented :— 

The report stated that the fractures which had taken place in tramcar 
axles were primarily due to the weakness of the axles, owing to an 
unnecessary penetration of the axle below the key-bed, which hadjto be cut 
into to remove some of the gearing. All fractured axles had, they 
believed, broken at the point of penetration. There might be secondary 
causes, such as a slight variation from the normal gauge in one or two 
places in the Lorain special work, &c., which could easily be corrected. 
That would not of itself constitute a reason for the breaking of a sound 

axle. The axles were being tested, and the contractor (Mr. E. Nuttall) 
was to be asked to substitute axles with properly cut key-beds. 

The Tramway committee recommended that an investigation into 
the cause of the breaking of the axles be made by an expert. This 

recommendation was adopted. | 


Redditch.—The District Council have approved the proposals of 
the Electrre Light committee to apply for sanction to a loan of 
£8,000 to provide for excess expenditure on the electricity under- 
taking and also for some further extensions of the mains. 


Richmond —The inhabitants are agitating for an extension of 
the London United Tramways to pass over the new bridge at Kew, 
forming a direct link between Richmond and Shepherd's Bush. 


Sarnia (Ontario).—One of the earliest electric street railway lines 
was that established in 1875 at Sarma (Ontario), Canada, b. the 
Sarnia Street Railway Co. This company owns 10 miles of track 
on the overhead trolley system, constructed and equipped by the 
company's own staff, under the supervision of their manager, Mr. 
H. W. Mills. 

Shoreditch (London).—The Council propose to apply to the 
London County Council for approval to a change in their system of 
distribution from the 150.volt direct-cu'rent two-wire system for 
lampe and motors to & direct-current three-wire supply at 240 volts 
for lighting and 480 volts for power. Objections to the clerk of the 
County Counci’, Spring Gardens, S.W. 

Southend. —Last week the borough engineer (Mr. E. J. Elford) 
sat as arbitrator in the dispute between Messrs. Dutilh-Simith, 
McMillan & Co. and Southend Town Council as to a contract for 
electrical machinery. The firm claim £9,047. 9s. 7d. as balance of 
а contract of £87,988. 8s. 10d. for the construction and equipment 
of the Southend tramway system, and the Corporation counter- 
claim £6,591. 9s. 5d., alleging delay in work, breaches of contract, 
and bad material and workmanship. Plaintiffs claim in addition 
£1,500 damages for loss through alleged delay on the part of the 
Corporation and for damage to plant by incompetent municipal 
employes. 


Spain —Appliction has been made for a concession for a new line 
of electric tramway at Barcelona, in extension of the existing system. 
The new line will be 900 metres in length. 


Spal ding.— Messrs. Pressland and Fippard have decided to post- 
pone their application for an electric lighting provisional order for 
& year. 


Stoke-on-Trent.—An inquiry will shortly be held into the 
application of the Council for sanction to borrow 430, 640 for 
electricity supply and refuse destructor works. 

The Council have offered to give a supply of electricity in bulk in 
Fenton, and negotiations are proceeding between the Councils. 


Stretford.-—Powers are to be sought, next session, for the con- 
struction of additional electric tramways. 


Button-in-Ashfleld (Notts.).—A provisional electric lighting 
order is to be applied for by the District Council. 


Sydney (New South Wales).—The engineer to the City Council 
(Mr. T. Rooke) reports good progress with the construction of the 
municipal electricity works. 


Tariff for Use of Electric Oranes.— The erection of electric 
cranes by the Table Bay (Cape Colony) Harbour Board has required 
a table of tariffs to be prepared, and the charges made for the use of 
the cranes has been fixed as under :— 

During ordi working hours, 5s. per hour; Out of working hours, 
78. 6d. per hour ; Minimum charge for each crane during working hours, 
12s. 6d.; Out of working hours, £1. If cranes are required during men's 
dining hour 2s. 6d. extra. The charge commences from the time set out 
in the requisition for use, or from such time as the erane is ready for use, 
until the work is finished for the day or night, exclusive of stoppages 
caused by defects in the electric service. 


Teignmouth.—The Town Council have decided to apply for an 
amending order to enable them to transfer their provisional electric 
lighting order to Messrs. Crompton. 


Telephonic Development in Russia.—It is announced that the 
Russian Administration of Posts and Telegraphs will next year pro- 
ceed with the preliminary work for & telephone service between 
Tiflis and Baku. | 

The Telephone in Australia.—A meeting of the Government 
electrical engineers of the Commonwealth was held last month to 
consider and report upon the steps to be taken for the improvement 
and extension of telephonic communication in the States and as to 
the adoption of the metallic circuit system and the use of automatic 
switchboards. 

Walsa)l.—Trial trips have been made over the new electric 
tramway route to Walsall Wood and Willenhall, and the line will 
shortly be opened for traffic. 

Wandsworth (London).—The Borough Council have approached 
the Board of Trade with a view to compelling the County of London 
and Brush Provincial Co. to keep separate accounts of their under- 
taking with regard to the borough from the rest of their London 
district. 

West Bromwich.—4A new feeder cable is to be laid at a cost of 
£1,438. Application has been made for sanction toa further loan of 
£12, 217 for electric lighting extensions. 

The Spon-lane and Bradford-lane tramway routes were officially 
inspected on Tuesday. 


Whitby.— Application has been made for a further loan of 
£2,000 for an additional feeder cable and for further extensions of 
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the cables, with a view to lighting the whole of the publie lamps 
electrically. 

Wimbledon.— It has been decided to discontinue the use of the 
maximum demand system of charging for electrical energy from 
Jan. 1, when a flat rate of 5d. per unit will be charged. Consumers 
paying accounts within 14 days are to have & discount of 5 per cent. 
'The charge for current for power, heating, &c., has been fixed at 
2d. per unit, except between 5 p.m. and 8 p.m., when the charge is 
to be 5d. 

Wolverhampton —Extensions of the electric lighting mains were 
authorised at the Council meeting last week at an estimated cost 
of £1,802. 

The Council also decided to establish a free" wiring system for 
houses with rentals of from £40 to £65 & year, and to borrow £1,000 
for that purpose. 

The Tramway committee recommended (and the Council approved) 
that the electrical engineer (Mr. Shawfield) be instructed to invite 
tenders for six double-deck cars for the Dudley-road extension, and 
that he be authorised, jointly with the chairman and deputy- chair- 
man of the committee, to accept a tender. The committee have 
decided to abandon a portion of the tramway between Coleman- street 
and Newbridge, as it did not pay. 

The Council in committee also decided to promote a bill for 
extensions of the tramways to Wednesfield. The Council of the 
latter district favour the proposal. 

Wood Green.—The District Council has decided in favour of 
municipal electricity supply, and application has been made for 
sanction to borrow £43,200 for the erection of joint electricity and 
refuse destructor works. 

Woolwich.— The formal opening of the electricity supply and 
refuse destructor works, erected on Plumstead Marshes, was opened 
on Thursday last week. 

Worthiug.—The Council last week decided that from Jan. 1 
next consumers of between 1,000 and 5,000 units of current per 
annum for lighting shall be allowed 5 per cent., and those taking 
upwards of 5,000 units 10 per cent., off present flat rate of 6d. per 
unit. 

Yardley.—The District Council are desirous of retaining electric 
lighting powers in their own hands and the application of the 
Shropshire and Worcestershire Electric Power Co. will, therefore, 
be opposed. 

Eiectro- Harmonic Society.—The next concert of this Society is 
a “ Ladies’ Night," and will be given in the King's Hall of the 
Holborn Restaurant, London, on Friday evening, Nov. 13. Mr. 
Hobert Kaye Gray, president of the Institution of Electrical 
Engineers. will be chairman. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


Brighton Corporation invite tenders for the supply and erection 
at their Southwick power station of six water-tube boilers, two 
separately-fed superheaters, economisers, induced-draught fans and 
motors, steel chimney stack, feed-pumps and exhaust heater, together 
with foundations and brickwork for same; a system of steam, 
exhaust, feed, blow-off and suction pipes, together with their valves; 
cast-iron storage tanks, hot-well tank and water purifier, and 30 cast- 
iron circulating water pipes. Forms of tender, &c., from the town 
clerk (Mr. F. J. Tillstone) after Nov. 9. Further information can 
be obtained from the consulting engineer (Mr. Arthur Wright), Star- 
chambers, 30, Moorgate-street, London, E.C., where specifications 
and conditions can be inspected. Tenders, addressed to Mr. Till- 
stone, Town Hall, Brighton, by 10 a.m. Dec.7. See advertisement. 

Swindon Corporation invite tenders for supply and erection of 
one complete traction switchboard and for the supply and laying of 
tramway feeder cables, pilot wires, arc lamp services, &e. Specifi 
cations, &c., may be seen at the offices of the consulting engineers 
(Messrs. Lacey and Sillar), 78, King-street, Manchester, and 2, Queen 
Anne'8-gate, Westminster, and can be obtained from the latter office 
only. Tenders to the town clerk (Mr. Robert Hilton) by Nov. 23. 
See advertisement. 

Swindon Corporation also invite tenders for steel poles, overhead 
line section-boxes, arc lamips and accessories. Tenders to town 
clerk (Mr. Robert Hilton) by Nov. 16. 

Hornsey Urban District Council invite tenders for meters, indi- 
cators and consumers’ fuse boxes. Specifications from the resident 
electrical engineer (Mr. Norman Staniland), electricity works, 
Tottenham-lane, Hornsey. Tenders to the clerk (Mr. F. D. Askey), 
99, Southwood-lane, Highgate, N., by 4 p.m. Nov. 30. See also 
advertisement. 

Dublin Corporation invite tenders for 50,000 pairs of carbons. 
Tenders to the city electrical engineer (Mr. Mark Ruddle), central 
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electric station, Il:et-strect, Dublin, by 5 p.m. 14th inst. See 
also advertisement. 

Whitehaven Guardians invite tenders for wiring and fitting up 
their workhouse and infirmary for electric lighting. . Plans may be 
inspected at the office of Mr. George Boyd, C.E., 33, Queen-street, 
Whitehaven, where specifications, &c., may be obtained. Tenders 
to the clerk (Mr. William Henry Atkinson), Union Hall, White- 
haven, by noon Nov. 18. See advertisement. 

Kirkcaldy Corporation invite tenders for combined steam engine 
and dynamo (about 400kw.) for lighting or traction. Forms of 
tender, &c., from the burgh electrical engineer and tramways 
manager (Mr. О. F. Francis). Tenders to the town clerk (Mr. Wm. 
Macindoe) by noon Nov. 23. See advertisement. 


Messrs. Preece and Cardew are authorised by the Municipal 
Council of Sydney (N.S.W.) to invite tenders for continuous and 
alternating-current meters of a pattern approved by the Board of 
Trade. Specifications, &c.. from Messrs. Preece and Cardew, 
8, Queen Anne's-gate, Westminster, S.W., and tenders there by 
noon Nov. 18. See also advertisement. 


The directors of the Caledonian Railway Co. invite tenders for 
stores for six or 12 months from Jan. 1, 1904, including telegraph 
appliances, telephones, &c., electric lighting materials and fittings, 
bolts and nuts, copper rivets, &c., drysalteries, hardware, glass, india- 
rubber and asbestos goods, galvanised wire, wire fencing requisites, 
locks, oils and grease, tools, screws, &c. Specifications, &c., may be 
obtained after Nov. 9 from the stores superintendent, Mr. Thos. 
Lorimer, Caledonian Railway, Charles-street, St. Rollox, Glasgow, 
where patterns may be inspected from Nov. 9 to Nov. 20. "Tenders 
to the secretary (Mr. J. Blackburn), 302, Buchanan-street, Glasgow, 
by 28rd inst. See also advertisement. 

The directors of the Great Western Railway Co. invite tenders 
for the supply and erection at their proposed power station at Park 
Royal, near Acton, of water-tube boilers, engines, three-phase gene- 
rators and auxiliary plant. Specifications, &c., from the consulting 
engineers (Messrs. Kennedy and Jenkin), 17, Victoria-street, West- 
minster, S. W. Tenders to the secretary (Mr. G. K. Mills), Padding- 
ton Station, London, by Dec. 7. An advertisement contains further 
particulars. 

The directors of the Midland Railway Co. invite tenders for 
stores for 12 months from Jan. 1, 1904, including telegraph instru- 
ments, stay rods, bolts, insulators, &c., telegraph and signal wire, 
indiarubber goods, varnish, steel castings and files, copper and brass 
tubes, &c. Patterns and samples can be inspected at the General 
Stores department, Derby. Tenders (addressed General Stores 
committee, Midland Railway, Derby), by 9 a m. Nov. 10. 


The Cheshire Lines Committee invite tenders for stores for 1904, 
including telegraph materials, electric signals, glass, screws, files, 
bolis, signal wire, Xe. Tenders to secretary, Central Station, Liver- 
pool, by Nov. 27. 

Kilmarnock Corporation invite tenders for three Lancashire 
boilers, engines and dynamos, overhead travelling crane, storage 
battery and switehboard. Tenders to town clerk (Mr. W. Middlemas) 
by Nov. 18. 

Kynoch Limited, Witton, Birmingham, invite tenders for stores 
for six or 12 months, including electrical supplies and engineers’ 
stores. "lenders by Nov. 20. 

Leeds Lighting committee invite tenders for about 45 tons of 
steel or wrought-iron and cast-iron pipes and valves, oil extractors, & 
Tenders to town clerk (Mr. W. J. Jeeves) by Nov. 13. | 

Harrogate Corporation invite tenders for supply and part laying 
of two high-tension concentric paper-insulated lead-covered trunk 
mains. "Tenders by 16th inst. 

Epsom District Council invite tenders for supply of 0:008 and 
0:035 three-core and 0:062 and 0:125 triple-concentric fibre eables. 
Tenders by noon 11th inst. 


The Metropolitan Asylums Board invite tenders by Nov. 17 for 
installing a system of telephones at the Darenth Asylum. 


Edinburgh Corporation require tenders for wiring and fittings 
for Gayfield.square police station. Tenders by 21st inst. 


Tenders are called for the establishment and working of an electric 
lighting installation for the city of Alcala la Real, in the province 
of Jaen. The concession will be for 19 years. Tenders will be 
opened on Nov. 20. The Madrid Gazette of Oct. 21 contains 
further particulars. 

The municipal authorities of Wisby (Sweden) invite tenders for 
the erection of electricity works. 


TENDERS REOBIVED AND ACOEPTED. 

London County Council have accepted the offer of Messrs. F. J. 
Coleby & Co. to continue a contract (expiring Nov. 5), entered into 
three years ago with Mr. Е, J. Coleby (whose business is now taken 
over by the company), until Dec. 31, for the maintenance of electric 
bells and telephones belonging to the Fire Brigade at £315 per 
annum, 
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The London County Council have received the following tenders 
for the supply of four 5,000 н.р. engines required for the tramways 
electricity generating station at Greenwich :— 


John Musgrave & Sons (accepted) .................. £992,713 
Willans and Robinson ............... EDO ERA MSN 131,857 
Gourlay Bros. & co.. xfi Pa tales 107,168 
Aktieselskabet Burmeister and Wains .... ......... 105,683 
D. Stewart & Со. ......... 3 £109,068 and 105, 492 
Yates and Thon ога . 100, 680 
Allis-Chalmers Coo. e 99,750 
Ferranti Limited.................... .. DU 99,250 
Davey, Paxman & Coo 96,693 
Wallsend Slipway and Engineering Co...(English steel) 92,525 

Ditto German steel) 88,525 
Cole, Marchent and Morley ........................ 81,922 
Ap BOE. eid bis a Vote ee 88 incomplete) 92,995 
Maschinenfabrik Buckau Aklien- Gesellschaft (nottospec.) 58,871 
Fullerton, Hodgart and Barclay.......... (incomplete) 36,817 


The successful tenderers are to be allowed to sub-let the following 
portions of the work: to Messrs. John Brown & Co., heavy forgings ; 
to Messrs. J. Webb & Co., light forgings; and to Messrs. W. Jessop & 
Sons, steel castings. 

Brighton Tramways committee have placed a large order for 
manganese points and crossings with Hadfield's Steel Foundry Co. 
at £2,023. Os. 3d. for their extension lines. This is Brighton's first 
manganese work, all the existing special track work being in crucible 
cast steel. 

Brighton Corporation have also accepted the tender of Bolckow, 
Vaughan & Co. for tram-rails, &e., at £5,962. 10s., and that of 
Edgar Allen & Co. for sole plates at £637. 2s. 9d. 

Brighton Corporation have accepted the offer of their Telephone 
committee for the installation of a series of street police fire calls 
at £250 a year. 

Halifax Corporation have placed an order with the Electric Con- 
struction Co. for a 750kw. direct-current dynamo and Pollit- Wigzell 
steam engine at £6,631. 

Launceston (Tasmania) City Council recently placed orders for 
78 Burnand transformers with spare coils at £2,330, feeder cables 
at £1,887 and testing sets at £32. 


Hadfield's Steel Foundry Co. during October obtained large 
tramway contracts for points and crossings in Era " manganese 
steel for Paisley (through Messrs, Murphy & Sons), King's Norton 
(through Messrs. R. W. Blackwell & Co.), Scarborough (through 
Edmundson's Electricity Co.), Brighton, Aston Manor (through 
Mr. G. Trentham), Liverpool, Sheffield, and for the Edinburgh 
Tramways Co. 

Wood Green District Council have placed an order for cables, &c., 
with W. T. Henley's Telegraph Works Co. at £7,678. 2s. 5d. in 
connection with their electric lighting scheme. 

Peterborough Corporation have accepted the tender of E.W. Beech, 
at £95. 15s., for the erection of a workshop for the electricity 
department. 


Nelson Town Council have accepted the tender of Bruce Peebles 
& Co. for a 400kw. steam dynamo. 


Preston Town Council have accepted the tender of Dick, Kerr & 
Co. for 30 tramcars at £472. 

Epsom District Council have accepted the tender of the Reason 
Mfg. Co. for the supply of electricity meters, that of Mather and 
Platt for oil filters, and that of Meldrum Bros. for refuse destructors. 

The tender of Milnes, Voss & Co. has been accepted by Ilford 
Council for nine car roof coverings at £70. 10s. each. 

Hull Telephone Co. has accepted the tender of the Ericsson-Bell 
Telephone Co. for telephone instruments and switchboard at £2,757, 

Wolverhampton Corporation have accepted the tender of Joseph 
Evans and Sons for surface-condensing plant at 41, 292. 17s. 6d. 


BUSINESS NOTIOES. 

We are informed that Messrs. Mather and Platt have sublet a 
contract for 44 motor starting switches (from 14 B. H. P. to 42 B. H. p.) 
and 44 double-pole switches, for a contract in South America, to 
Messrs. Bray, Markham and Reiss. 

Messrs. J. C. Dixon and R. Swann, electric bell hangers, &c., 
Garden-street, The Groves, York, have dissolved partnership. 
Debts by Mr. Swann, who continues. 

Messrs W. T. Drabble and S. and T. Carter, electrical engineers, 
West-street Leeds, trading as Drabble, Carter & Co., have dissolved 
partnership as from Aug. 24. Debts by Mr. Drabble, who continues. 

Messrs. F. W. Walker and W. R. Gray (trading as Gray and Harris), 
electrical engineers, 124, Putney Bridge-road, and 89, Page-street, 
Westminster, London, S.W., have dissolved partnership. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

The examination of Edwin Ward, electrician, &c., trading as 
E. Ward & Co. at Southampton, took place last week. Liabilities 
£397. 4s. 5d., assets £36. 8s. 6d., deficiency £347. 6s. 11d. Failure 
attributed to want of capital, losses on contracts, bad debts, &o. 
Examination closed. 


The Eleetro Neurotone Co. (Ltd.) is being wound up voluntarily 
for reconstruction purposes. Mr. F. G. Lloyd, 40, King.street, 
Cheapside, London, E.C. and Mr. T. C. Hodgkinson, electrical 
engineer, 85, Ravenscourt-park, London, W., are liquidators. 


The trustee in the bankruptcy of W. Morton and W. T. Trevitt, 
electrical and mechanical engineers, Trinity-buildings, Corporation. 
street, Warrington, has been released. 


Winding-up Petition. — A petition for the winding-up of 
Ferranti Limited, presented by Messrs. Estler Bros., will be heard 
on Nov. 17 at the Royal Courts of Justice, London, W.C. 


Sale of Old Post Office Btores.— Tenders are invited for the 
purchase of about 45 tons of gutta percha, 100 tons of copper and 
a quantity of other metals, indiarubber-covered copper wire, glow 
lamp tops, &c. Forms of tender from the controller of stores 
(G.P.O.), 17-19, Bedford-street, London, W.C. Tenders by 10 a.m., 
Nov. 11. 

Factories to Let. Messrs. Geo. W. Dawes & Co., auctioneers, 
11, Basinghall-street, E.C., have large factories to let in. London 
and suburbs, and also in Birmingham, Derby, Cheltenham, 
Colchester and other leading towns. 

Gate Sawing Machines. —Messrs. Edward G. Herbert (Ltd.), 
Manchester, have placed on the market a machine for sawing the 
gits“ of brass and other castings, which brassfounders will find 
useful. In this machine the ** git to be cut is rested in the angle 
of the bar support, and the operator, who has both hands free to 
hold the castings, presses the foot-lever by means of which the 
maehine is started and the saw is fed through the “git.” The 
feed is a gravity feed which can be checked but not accelerated by 
the operator, who cannot jam the saw in the work. The saw stops 
running as soon as the treadle is released. The saws are of special 
make, and will cut the harder alloys of copper and also delta metal 
and aluminium. ‘ Gits " up to IZ in. diameter can be dealt with at 
one cut, and larger sizes can be severed by two or more cuts. 


Tarbine Generators.—The British Schuckert Electric Co. has 
received an order (through Messrs. Willans and Robinson) for 
a 1,000kw. continuous-current generator for Messrs. R. and W. 
Watson's works at Linwood, N.B. The generator, which will be 
direct-coupled to a steam turbine supplied by Messrs. Willans and 
Robinson, will generate & current of 4,000 amperes at 250 volts, and 
will be subdivided into two separate portions of each 500kw. capa- 
city, placed in tandem upon the continuation of the turbine shaft. 
This plant will be one of the largest of its kind in this country, and 
probably the largest of the direct-current type. The Schuckert 
Company has paid special attention to the design of continuous- 
current turbine-driven generators, and the commutation of the 
machines will be such that no shifting of the brushes wil) be required 
for changes between no load and full load. 

“Luna” Nernst Lamps.—Since the publication in The Elec- 
trician, Vol. LI., р. 801, of a description of a new burner of the 
continuous-current Nernst lamp, alternating-current lamps have 
been placed on the market by the Electrical Co. In outward 
appearance the burners of both forms are the same, the sole differ- 
ence lying in the chemical composition. The switching mechanism 
is exactly the same of both types of burner. With regard to effi. 
cieacies, useful life and sizes, we are informed that these coincide 
with the figures given for the continuous-current type of burner 
quoted in our issue above mentioned. 


Organ Blowing by Electricity.— Messrs. Bergtheil and Young 
have ready a neatly illustrated pamphlet on organ-blowing by 
electricity, and enumerating the churches, chapels, colleges and 
other buildings already equipped with this apparatus. 


Oatalogues.—A pamphlet price list describing the Stellite patent 
central battery exchange telephone system is issued by the Electric 
and Ordnance Accessories Co., Stellite Works, Birmingham. The 
following points may be specially mentioned :—The system has only 
one central battery, which means a saving in initial outlay and 
general maintenance charges; power may be obtained either from 
primary or secondary batteries, and for large installations a special 
motor-generator is supplied by the company which has three wind- 
ings on one armature where it is desired that the ringing current 
may be alternating. If direct current is used for ringing as well as 
for speaking, the company advise the use of a battery of Leclanchés 
or accumulators. The instruments made by the company are 
arranged to be used either as wall or table sets, and the conversion 
is made without any addition of loose parts. A switchboard is 
supplied embracing all the latest telephonic improvements, and 
avoiding all complicated aetion. The calling and clearing indicators 
are self-replacing, and, being under cover, are protected from damage 
or getting out of order. Copies of the pamphlet can be obtained 
{тош the company by anyone interested in this class of work. 


We have received from the Perfecta, Seamless Tube Co., Plume- 
street, Birmingham, a copy of their new catalogue No. 8 of 
Perfecta steel conduit tubes and fittings for the conveyance of 
electric cables for lighting, power transmission, bells, &c. The 
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lighter type of these conduits are made from jin. outside diameter 
by 21 gauge thickness to 2in. outside diameter by 16 gauge thick- 
ness; and the heavy type conduits from 3in. outside diameter by 
17 gauge thickness to 2in. outside diameter by 14 gauge thickness. 
The catalogue gives full particulars of the sizes of these conduits of 
both types generally stocked, and particulars and prices of & varied 
assortment of goods manufactured by the company, including stocks, 
dies, taps, limpet plugs, conduit tools, ќе. 

Exports of Electrical Apparatus and Material. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Oct. 28 to Nov. 8 with the 
ports of destination. 

Africa — Alexandria, £67 ; Cape Town, £83; Delagoa Bay, £100 ; Durban, 
£984 (including £212 telegraph material); East London, £377 ; Port Eliza- 
beth, £202. Port Said, £49. Australasia—Auckland, £400; Brisbane, 16; 
Fremantle, £360 ; Launceston, £798 ; Lyttelton, £67 ; Melbourne, £1,675 
(including £1,530 telegraph cable); Perth. £597 (including £60 telegraph 
material); Sydney, £256; Wellington, £308. Acores, £500. Belgium 
Antwerp, £248; Brussels, £130; Ghent, £35. Brazil—Maceio, £21. 
Burma—Rangoon, £395. Canada—Halifax, £131 (telegraph material) ; 
Montreal, £17; Vancouver, £180 (telegraph apparatus) Ceylon — 
Colombo, £22. China—Shanghai, £68. Corea—Chemulpo, £40. 


Germany—Hamburg, £36. Gibraltar, £25. Holland—Amsterdam, £75; 


Rotterdam, £66 (including £36 telegraph wire). Hong Kong, £511. 

India—Bombay, £778 ; Calcutta, £1,355 ; Madras, £50. Japan—Yako- 

hama, £283. Russia—St. Petersburg, £115 (telegraph cable). Siam-— 

Bangkok, £215. Straits Settlements —Penang, £19 (telegraph material). 

Sweden—Stockholm, £170 (telegraph wire). Zanzibar, £20, Total 

D d against £23,616 in the corresponding we2k last year (Oct. 29 to 
ov. 4. | 


PATENT RECORD. 


— nj —— 

The following List of Applications for Patents and Specifications published 

has been compiled for this Journal by Messrs. Mewsurn, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Norr.— The under mentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom. 
panies application, an asterisk is affized. 

Unless otherwise stated, the application is made in London. 


July 6, 1903. 
14,910 E. NEuBERG. Birmingham. Device for indicating or preventing 
exceeding specified speeds on dynamos, motor cars and the like.“ 
14,963 P. R. J. WiLLis. Kingston-on-Thames. Electric furnace, (E. A. 
Sjosted, Canada.) 
14,979 and 14,980 H. Авон. Electricity meters.“ 
14,994 A. J. BourT. Process and apparatus for ob'aining a continuous 
electric current from a high-tension alternating-current source. 
(F. J. Kocb, jun., Germany.)* 
| July 7, 1905. 
15,037 Т. A. Epison. Nickel plated articles or sheets and process.“ 
15,008 A. BoNzMEYER. Electric signalling for railway traine.” 
15,050 W. P. Тномрвом, Liverpool. Galvanic batteries. 
15,059 SIEMENS Bros. & Co. Electrical hauling apparatu:. 
Halake A.G., Germany.)* 
15,065 M. Kotyra. Keyboard telegraphic transmittere." 
15,076 L. Lzcov. Circuit make and brake for induction coils. 
15,077 A. P. Hanson. Apparatus for telephone exchanges. (Date applied 
for, July 7, 1902, date of application in U.S.)* 
July 8, 1903. 
15,089 G. SwriH. Manchester. Electric signboards and the like. 
15,090 C. A. RANDALL,. Insulators for line construction. 
15,120 J. C. ANDERSON. Germany. Sparking plugs for gas engines.“ 
15,142 H. H. Laxr. Bearings for high-speed rotating bodies. (E. C. 
Küchenmeister, Germany.)“ 
15,143 A. Согрѕсямирт, Electric apparatus for use in medicine and surgery 
July 9, 1905. 
15,186 S. 2. рк FAN TI. Automatic electric welding machine. 
15,199 Marconis WIRELESS TELEGRAPH Co., S. W. ASHLEY and К. A. 
HiNDE. Induction coils for ignition apparatus for motors. 
15,212 J. HnBRIIN O. Manufacture of вода and caustic potash chlorine and 
hydrochloric acid by electrolysis of aqueous solutions, 
15.217 G. L. Hoaaw. Apparatus for varying resistance. 
15,218 H. Swanton. Cutouts, contact breskers, me ters, &c. 
July 10, 1903. 
15,245 S. Watkins. Wolverhampton. Automatically regulating currents 
generated by dynamos. (Consolidated Railway Electric Lighting 
and Equipment Co., U.S.) 
15,247 H. M. Darran and L. A. HackETT. Manchester. 
lamp-holders. 
15,257 W. MILLAR. Glasgow. Operating rail and condition points in 
electric tram- or railways. | 
15,266 C. M. Dorman and R. A. Змітн. Salford. Switches.“ 
15,286 H. RicHARDS and G. Davis. Staples for electrical installations, 
15,502 J. St. V, Purtrs. Recording and reproducing sounds. 


(Siem ens and 


Incandescent 


15,5317 J. H. Соз, А. Солв and W. HAD. Electro-deposition of metals. 
15,537 and 15,538 W. Roos. Magneto-electric igniting apparatus.“ 
July 11, 1903. 

15,345 H. J. CaErrIELD. Erith. Electric sparking plugs. 

15,566 D. Martin. Birmingham. Electric safety fuses. 

15,369 A. Taytor, W. MoonRsHEAD and T. H. Кгховсотеє. Manchester. 
Operatiog trolley cords. 

15,403 C. C GERRARD and Ferranti LruITED. Electric circuit controlling 
apparatus. 

15,420 K. Kaiser. Electrolytic production of zine.“ 


July 13, 1903. 

15,438 C. Ganpy. Newcistle.on-Tyne. Self. acting adjusting trolley fork. 

15,479 and 15,480 P. M. Justice. Regulating systems of electric distri- 
bution. (National Battery Co., U.S.)* 

15,481 E. R. ViALE. Arc lamps.“ 

16,494 and 15,495 I. S. Мсросоліт. Insulating materal. 

15,500 А.С. Brown, Boveri & Cis. Alternating-current contact apparatus. 
(Date applied for, Nov. 13, 1902, dateof application in Switzerland.)“ 

15,506 W. P. THoMPsox. Armatures for induction motors, (E.G. Alioth, 
Switzerland.)* 

15,514 G. A. Meyer. Electrical alarm device for indicating fall in level of 
liquids in closed vessels. 

July 14, 1905. 

15,522 ELECTRIC AND ORDNANCE ACCESSORIES Co. and R. F. HALL. Birming- 
ham. Dynamo-suspen:ion gear for electric lighting systema for 
railways.“ 

15,552 C. G. Вовкк. Manchester. Wireless telegraphy.* 

16,562 W. Атткен. Liverpool. Telephone exchange sys- ems. 

15,569 H. W. Lapp. Wireless signalling for vessels." 

15,591 E. A. CanoLaN. Preventing arcing between commutator brushes. 
(G. E. Co., U.S.) 

16,592 E. A. CAROLAN. Synchronising alternators. (G. E. Co, U.S.) 

15,595 E. A. CAnOLAN. Arc lamp-hanger and cutout. (G. E. Co., U.S.) 

15,599 V. Poutsen. Production of alternating currents. 

15,600 J. W. GLAbsTroxRk. Voltaic batteries. (Date applied for, Dec. 17, 
1902, date of application in U.S.)“ 

15,605 W. H. TURNER and W. H. IsHERWOQD. 
ductora. 

15,625 W. McDevitt. 
the like.“ 


Wiring of overhead con- 
Protecting the live parta of switches, cutouts, or 


July 15, 1903. 
18,6374/02 R. T. PisciCcELLI. Electric post for the collection, transmission 
and distribution of lettere, parcels, &c. (Date applied for, 

Aug. 25, 1902.)* 

15,656 D. S. Sempre. Paisley. Electric contact-breakers for doors and 
windowa 

15,647 H. BREOENELL, E. M. Monro and H. I. Roagrs, 
lated froga or crossings. 

15,662 L. H. Watter. Southport. Wireless sigaalling. 

15,682 E. BLUMENTHAL and SIEGFRIED ScHLEsSINGER. Electricity meters. 

15,684 F. A. Darton. Portable electricity шзіеге. 

15,700 O. Imray. Process for reducing organic substances in an elecro- 
lytic bath. (Farb verke vormals Meister Lucius and Brüning, 


Germany.) 
July 16, 1903. 
15,746 GogsT, KEEN AND NETTLEFOLD3 and W. E. SyMonxs. 
15,772 W. K. Dickson. Magnetic separation of ore. 


July 17, 1903, 

15.787 L. H. Warteg. Southport. Detectors of electrical oscillatione. 

15,793 T. Н. Wess, Glasgow. Device for quick repair of broken trolley 
wires. 

15,796 C. Davies and C. G. LawrEss. Manchester. Clockwork to be 
adjusted to electricity meters for timing, regis: ering, measuring, æc. 

15,810 C. M. Dorman, В. A. SurrH and Н. G. Bacos. Salford. Fusible 
cutouts.* 

15,811 LAxcAasEHINR DyNAMO AND Moror Co. and R S. McLzg^p. Liver- 
pool. Dynamo electric machines for regulating charge and 
discharge of storage batteries used with train generatora. 

15,816 P. BAxENDALE and Т. F. GAMBLE. Liverpool.  Duvolt " contact- 
breaker screw. 

15,817 W. K. Dickson. Electrically actuated musical instrumenta. 

15,821 W. Ніввевт. A magnetic balance or magnetometer and galvano- 
meter. 

15,831 Н. Е. A. KrziN-ScHMIDT. Welding rail jointa by electricity." ~ 

15,824 H. F. A. Kugin-Scumipt. Handling and cooling track-weldiag 
transformers and welders.“ 

15,858 K. W. HEDczs. Fusible cutouts, 


July 18, 1900. . 
Interlocking electric lamp: t» their couplings. 
Electric lamps for testing purpose:. 


July 20, 1903. 
15,968 A. BLACKMAN and C. E. WARREN. Batteries. 
15,970 J. A. Lycerr and G. J. Conaty. Birmingham. Electric tramcars, 
15,972 Е. О. Hunt. York. Switches and rheostats for starting and con- 
trolling electric motors. . 
15,975 R. T. Овосотт. Stoke-on-Trent. Suspender for balance weights. 
15,979 G. Слзрввок. Leeds. Switch lamp-holder. 
15,980 J. Witson. Manchester. Indicating attachment on fuse ways. 
15,992 Н. Secagt, Electromagnetic brake for electric cars.“ 
15,995 H. P. Maxim. Charge indicatora for secondary batteries. (Date 
applied for, Aug. 4, 1902, date of application in U.S.)* 
16,014 W. V. SuiTH. Casings for conductors. 


Bristol. Insu- 


Arc lamps. 


15,911 C. A. SHANES. 
15,940 F. J. GORDON. 


| 16,058 Н. W. Borer. Regulating supply of current in electric mains. 
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July 21, 1903. 
16,078 W. Hamitton. Electricity motor meters. 
16,100 H. H. LAKE. Circuit-controlling devices for use with electric flash 
signs. (Automatic Time Switch Co., U.S )* 
16,115 J. N. MaskwWLYNE, Jun. Producing and detecting Hertzian 
oscillations. 
16,114 J. N. MASEELYNE, Jun. 
and other electrical apparatus. 
16,1115 F. Новвев and W. G. Hices, Electric fire alarm. 
16,132 W. E. Evans. Rectifying polyphase alternating currents by means 
of unipolar cells. (A. E. G., Germany.)* 
16,158 C. W. Милз and W. W. PDpmorox. Electric signalling for railways.“ 
July 22, 1903. 
16,142 R. F. HarL and T. L. Jod zs. Birmingham. 
telephones. 
16,148 A. Reame. Hull Fuse board for any number of ways. 
16,159 A. T. CooPzR. Liverpool. Electric measuring. 
16,190 H. H. Lakx. Tension limiting devices, 
Electrique aud Mecanique, Switzerland.)“ 
July 23, 1903. 
16,232 T. E. WzavsR. Manchester. Electrical resistances. 
16,258 A. G. Brookes. Rotors for electrical machines. (E.G. Alioth, 
Switzerland.)* 
16,294 H. BER. Arc lampe.* 
16,300 J. E. SPAGNoLETTI. Coupling for wires and cables. 
July 24, 1903. 
16,348 J. В. WuiTNEY. Electrical stop motion for textile machinery.“ 
16,560 C. B. AukL and J. R. SPURRIER, Means for breaking circuits. 
16,566 S. Ооормли. Electric lamps for road vehicles. 
July 25, 1903. 
16,588 Уквгтүв Ілмітвр and D. E. Roazrs. Aston. Tumbler switch. 
16,325 W. Arrxzw. Liverpool. Telephone exchange systems. 
16,450 Sreuzns Bros. & Co. Signalling apparatus worked by alternating 
currents. (Siemens and Halake A.G., Germany.)* 
16,454 J. RrzxAcH and H. Scorr. Shuttles and electrical mechanism for 
indicating approaching failure of weft in looms, 
July 27, 1903. 
16,456 H. Ноаск and J. BARRoLLIER. Manufacture of incandescent lamps. 
(Date applied for, April 8, 1903, date of application in France.)* 
16,469 О. R. St. J. PALMER. Northumberland. Electrical fog signalling. 
16,481 W. WaLMsLEY. Liverpool. Electrically locking railway carriage 
doors. 
16,487 W.ScnüTz. Germany. Telegraph pole.“ 
16,509 T. A. HzABsON. Field magnets, (E.G. Aliotb, Switserland.)* 
16,511 W. H. Scorr, Electric hoist controllers. 
16,515 W. R. MacDoNALD and G. E. HEVI-DiX. 
16,514 W. R. MacDoNArD and G. E. HZTI-Dia. 


use with cutouts. 
July 28, 1903. 
16,554 M. ScHNEIDEB and J. BEISSBARTH. 


batteries. 
16,594 H. R. Комнат. Fireproof casings for electric conductors, 


SPECIFICATIONS PUBLISHED. 
Norz.— All epecifications can be obtained at the uniform price of 8d. each. 
1902. 


19,999 FIEDLER and PucHMULLER. Secondary battery elements. 
20,084 Evans (Electrochemische Werke G.m.b.H.). Production of metallic 


Interrupters for use with induction coils 


Switch hock for 


(Cie. de l'Industrie 


Cutouts. 
Indicating devices for 


Manchester. Secondary 


calcium. 

20,426 McCanpuisH. Portable testing and comparing instrument for 
incandescent lampe. 

20,502 Goorp. Operating rail and conductor pointe from vehicles. 

21,201 Anax (Engelmann). Manufacture of accumulator plates. 

21,604 IoaNNIDI and Hzsrorp. Cord grip lampholder and shade carrier. 

22,057 ManRsDEN. Wind or water motors, and accumulators. 

23, 328 Spence and British ELTCTRIC PLANT Co. Driving gear. 

24,112 Мовркү and HaNsARD. Alternate-current traction systeme. 

24,220 Pero and Kent. Connections for conducting wires. 

24,714 CAROLAN (G.E. Co., U.S) Switch control mechanisms. 

24,755 Јонмвох and Bass. Cables. 

24,945 HiaHriELD. Switches for starting electric motors. 

24,986 LAIDLAw and ScHoLEs. Pendant incandescent lamps. 

25,195 EcksTEIN and Coates. Electrical influence apparatus. 

232 Brown. Fire alarm poste. 

25,196 Lzwis. Resistances. 

3 


3,837 BALL. Circuit breakers. | 
Electric receiver clocks. 
Monophase and polyphase alternating-current 


№ 
ә! 


1905. 


7,701 UYTENBOGAART. 
7,714 Evans (A. E. G.). 
machines, 
10,788 EpcaERTON and Bowsrs. Dynamos and motors. 
14,286 Dorman and Smits. Covers for protection of electrical apparatus. 
15,623 McDevitt. Protecting live parts of switches, &c. 
15,810 Dorman, Surru and Власов. Fusible cutouts. 
15,992 SzGGxL. Electromagnetic brake for electric vehicles. 
15,995 Maxim. Charge indicators for secondary batteries. 
for, Aug. 4, 1902.) 
16,100 LAK (Automatic Time Switch Co.). Circuit-controlling devices. 
16,509 HzansoN (E.G. Alioth). Field magnet for electrical machines. 
16,653 WIRTH and Ввесн. Apparatus for soldering armature leads to 
commutator bars. (Date applied for, Oct. 22, 1902.) 
16,754 Vives. Barometer alarms. 
16,808 Brewer. (E.G. Alioth.) Holding devices for collecting brushes. 
17,564 ніта and WALDRON. Junction or inspection boxes. 


(Date applied 


COMPANIES' MEETINGS AND REPORTS. 


Western Telegraph Co. (Ltd.). 


The sixtieth ordinary general meeting of the shareholders was held 
on Wednesday, under the presidency of Sir Jous Woure Barry, K.C.B. 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
meeting and the auditors' report. 

The CHAIRMAN said: Gentlemen, I do not think that the present 
о" calls for many remarks from me. The message revenue for the 
h deni under review amounted to £218,000, and that for the correspond- 
ing half-year ended June 80, 1902, to £196,500, showing the satisfactor 
increase of £16,500, of which the larger portion is attributable to increased 
trade with the River Plate. The interest we received from deposits, 
rents and transfer fees are practically the same as in the correspond- 
ing period of last year. Dividends on investments in other telegraph com- 
panies which are feeders to our general system show a small decrease of 
£800. Turning to the expenses, which we compare with the preceding, 
not the corresponding half-year, those in London show a small decrease 
of £41, but no item calls for remark. At the stations there was a net 
inorease of £1,737, of which £566 was due to a larger expenditure in 
travelling expenses, in consequence of more clerks having been sent out 
and a larger number having been sent home on leave. Rent, house 
allowance, and other items were increased by £539, principally due to 
our having to grant an allowance to our Rio Janeiro staff pending the 
completion of their new and very greatly improved quarters on the other 
side of the harbour. Repairs and renewals of furniture were also 
higher by nearly £500. When we come to the important matter of 
the repairs of cables and the expenses of our ships, we find that 
they were comparatively small in the previous half-year, and those for 
the June half-year show an increase of £14,589. But of this increase 
nearly £11,000 is for new {cable (over 100 knots) which has been used 
in repairs, and for depreciation written off cable in stock. We have 
sent out the small steamer called the '*Cormorant," which was 
purchased at the beginning of the year. She has been very usefully 
employed since she arrived in South America, and the expense of her 
maintenance and that of a temporarily chartered steamer for repairs to 
our Lisbon-Maderia-St. Vincent cables account for the remainder 
of the increase under the head of ‘ Repairs of cables and expenses 
of ships." We have invested on account of reserved funds nearly 
£50,000 during the half-year. The difference between the cost of the 
investments we hold on account of reserve and the present market price 
represents an average depreciation of 53 per cent. That, the shareholders 
will readily realise, is due to the abnornal depreciation of all securities, 
even the most gilt-edged, during the past year or two. We have, how- 
ever, during the past three or four years made considerable profits when 
a sale of investments has been necessary, and the shareholders will, of 
course, remember that interest is always carried to the credit of the reserve 
fund. The broad result of the half-year’s working is that, after providin 
£13,500, in round figures, for debenture stock and debenture interest an 
sinking fund, and £3,200 for income tax, there remains a balance of 
£117,500, again in round figures ; and to this is added the sum of £5,300 
brought forward from Dec. 31 last, making a total of £122,800. A 
quarterly interim dividend, amounting to £31,000, has been paid, 
£35,000 has been transferred to the general reserve fund, and £2,000 
to the maintenance ships’ reserve fund. The Directors now recommend 
the declaration of a final dividend of 3s. per share, making, with the interim 
dividends, a total dividend of 6 per cent. for the year, and also the pay- 
ment of a bonus of 2s. per share, all free of income tax, which together 
will amount o £51,982, leaving a balance of £2,639 to be carried forward. 
The dividend and bonus will be payable on Nov.5 I ma say now, 
perhaps, that the revenue to date for the current half-year, ending Dec. 81 
next, is not quite so satisfactory as that for the corresponding period 
of 1902. The decrease is not serious, but there is no sign of increase ; 
and the decrease we find is due to the continued falling off in 
our receipts from inter-South American traffic. We have to compete 
for that with the Government, and being in competition, we must 
take the matter as we find it; and although we do the best we 
can, we find that that description of traffic does not show any sign of 
increase, but rather a serious decrease. On the other side of the account 
the expense of repairs to cables is thus far below the average. I have often 
said at these meetings that our revenue depends on the course of trade 
in the countries we serve, and also, to a considerable extent, on the 
amount of repairs to cables, both of which matters are outside the control 
of the directors of a public company. On the whole, I think I may 
congratulate the shareholders on what I may call a satisfactory but 
uneventful report, and it is a source of gratification that there are no 
matters calling for special attention. I now move the adoption of the 
report and accounts, and the declaration of the dividends therein set out. 

The DEPUTY-CHAIRMAN (Sir John Denison-Pender, K.C.M.G.), 
briefly expressed his pleasure at seconding the resolution. 

Mr. MOUNTCASTLE said he saw in the newspapers the other day 
that Mr. Marconi’s system was hindered through the sun’s light. He 
would like to know if this was so, because they would not be troubled 
with any serious competition through wireless telegraphy if it was only 
at night that messages could go safely by it. 

Mr. ENNIS enquired if the Company’s lines were in any way affected 
by the recent magnetic storm. 

Mr. HOUSTON said he also desired to ask whether the Directors had 
fixed on any limit for the reserve fund, and whether the shareholders 
might expect to receive another 4 per cent., or perhaps another 1 per 
cent., added to their dividend. 

Mr. MOUNTCASTLE said that a portion of the reserve fund was 
invested in other companies, but interest was only credited from the 
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choice investments. Did not the fund get some dividends from that 
portion which went into these shares ? 

The CHAIRMAN: I will take the last question first. The reserve 
fund is not invested in the shares of other companies. We hold shares 
in other companies but not quá reserve fund. Our reserve funds are in 
what may be called more liquid investments. The list of our investments 
&t the end of the report shows that they are in other enterprises. There 
has been no default of interest. As to there being any limit with reference 
to the amount of the reserve fund, I should be very sorry indeed to bind 
the Board in any way on such a point as that. We have always pursued 
the policy in these companies of keeping the dividend as steady as 
we can and fortifying the enterprise, as a whole, by building up a reserve 
fund. That reserve fund is, from time to time, looked at by the 
Directors from the point of view of the length of cable we have in opera- 
tion, and from the actuarial point of view of what is really necessary as 
prudent business people to put to the reserve in an enterprise such as a 
cable company. I, therefore, do not hold out any immediate hope, 
certainly, of any increase of dividend, and I hope that the shareholders will 
endorse the policy of the Directors, which is now an old one, and which 
has proved to be of the very greatest utility to the stability of these 
telegraph companies, of treating the reserve fund in a liberal way. 
With referenee to wireless telegraphy, I cannot say anything more 
than I have said before. Within certain limits wireless telegraphy 
is a useful invention, but I do not myself see any more reason to 
apprehend serious competition from it with cable companies than 
I did on the first occasion when I alluded to the subject some two 
or three years ago. I think that matters are just as they were. With 
respect to the magnetic storm, it was a storm of an unusual 
character, not only in severity, but in the large area over which ita 
effects were felt. The effects were felt in Brazil, and we felt the effects 
in this country, and on traffic generally. It is only one of those examples 
of & particularly severe storm of a nature which we have experienced on 
other occasions in a less severe way, and to that extent it is, of course, 
extremely interesting from a scientific point of view. But it has passed 
away, the business is being conducted as usual, and except that it was a 
very severe storm, I do not think it calls for any special remark. Appar- 
ently it was felt all over the habitable globe in different degrees of 
intensity, and it interfered in some parts to a small degree and in other 
parts to a larger degree with telegraphic working. 

The motion was then carried unanimously, and resolutions were after- 
wards passed re-electing the retiring Directors (Mr. W. S. Andrews, Sir 
John Wolfe-Barry and the Hon. Arthur G. Brodrick) and the auditors— 
(Messrs. Deloitte, Dever, Griffiths & Co., and Messrs. Gane, Jackson, 
Jeffreys, Wells & Co.). 

Mr. JOHN NEWTON, in proposing a vote of thanks to the Chairman 
and Directors, asked whether the extraordinary magnetic storm referred 
had left the cables throughout the world in as good a condition as 

fore. 

Major COTTON seconded the motion, and desired that the names of 
the secretary and the staffs in London and on the other side might be 
added to the resolution. 

The motion, as amended, was carried unanimously. 

The CHAIRMAN, in returning thanks for this kind expression of 
confidence on the part of the shareholders towards the Board and the 
staff of the Company, said, as far as they knew the cables were left in 
just the same condition as they were before the storm. 

The proceedings then terminated. 


CAPE ELECTRIC TRAMWAYS (LTD.)—The report of the directors for 
the year to June 30, states that, after provision for interest and redemp- 
tion of debentures, there is a net credit balance of £66,372. 1s. 4d., which 
added to £14,540. 58. 7d. brought forward, makes £80,912. 6s. 11d. 
From this 15 per cent. has been paid in three interim dividends 
(absorbing £72,000), £8,000 has been placed to reserve, leaving 
£912. 6s. 11d. to be carried forward. The result of the year’s transac- 
tions shows that the traffic on the tramway systems in South Africa has 
maintained itself at the high level of previous years, while expenditure 
and maintenance have shown a large increase over 1902, reducing the 
profit by about £15,000. The improvements and additions to the car 
shed and power house, with additional machinery in Cape Town, have 
been completed, at a total cost of £84,919, an excess over the original 
estimate of £30,000. This increased expenditure is mainly due to the 
enhanced prices for labour and material. The reserve fund (£137,000), 
has met this expenditure, and it has not, consequently, been found 
necessary to raise further capital. The power station, with its new engine 
and boilers, is now fully adequate to all requirements; and the large 
addition recently made to the rolling stock enables the company to cope 
successfully with the increased development of the traffic in Cape Town. 
The Port Elizabeth system also has benefited by the extension to Hume- 
wood. The directors have found it necessary, owing to the development 
of the traffic and the system generally at Port Elizabeth, to supplement 
the rolling stock and to proceed with the erection of additional power. 
On Jan. 1, the company leased from the Cape Town Consolidated Tram- 
ways and Land Co. their Camps Bay tramways, to work them for a 
ae of three years, with option of purchase at the expiration of the 
ease. The first six months’ working has shown a loss of £3,283. 19s. ld., 
caused by the exceptionally bad weather prevalent in Cape Town. 


ROSARIO ELECTRIC CO. (LTD.)—4At the meeting on Tuesday the chair- 
man (Mr. W. T. Western) said that the company took over a going con- 
cern which had been in operation for some years, and also took over some 
machinery and plant of fair quality, but it had unfortunately been put 
in the wrong place. It had, therefore, been decided to construct à new 
station and to lay down new plant. During the last 14 months they had 


been engaged in the erection of the new building and in getting the new 
plant into order. The new engines and dynamos were ready to run 
about the middle of July for trial work ; and after running them for a 
short time the contractors handed them over to the company's staff. It 
was only then they could begin to seek new consumers. The directors 
now recommend a dividend equal to 6 per cent. per annum from the due 
dates of instalments to June 30 last, representing practically just 3 per 
cent.; and out of the surplus they proposed that the preliminary 
expenses (about £1,400) should be extinguished. Both stations would 
have to be run for & time, and the full benefit of the new customers 
would not be derived for the whole of the current year. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


—— 


NEW COMPANIES. 

ALERT ELECTRICAL CO. (LTD.)—Reg. Осі. 29, capital £2,000 in £1 
shares, to carry on business as electricians, electrical engineers, genera- 
tors, accumulators, distributors and suppliers of electricity, motor and 
motor-car manufacturers, &c. The subscribers include H. Lavy, elec- 
trical engineer (50 shares). First directors, H. Lavy and Mrs. A. E. J. 
9 0 (each of whom may retain office while holding £200 shares or 
stock). 


EASTERN IMPORTERS (LTD.)—Reg. Oct. 24, capital £15,000, in £1 
shares, to carry on the business of importers and merchants of india- 
rubber, caoutchouc gum, elastic, guttapercha or other gums, &c. First 
directors are J. W. Postlethwaite and W. Fox. Reg. office, College Hill 
Chambers, College Hill, London, E.C. 

HODGSON, HARTLEY (LTD.)J—Reg. Oct. 6, capital £3,000 in £1 shares 
to acquire and take over the businesses now carried on at Cleckheaton 
as H. E. Hodgson & Co., and at Manchester as James Hartley & Co. of 
Manchester (Ltd.), and to carry on business as electrical, mechanical and 
hydraulic engineers, manufacturers of machinery, tools and boilers, pro- 
ducers and suppliers of electricity, &c., manufacturers of electrical plant, 
electricians, &c. First directors R. Hodgson, J. Butterworth, J. Hartley 

Manchester), H. Kohler, J. Hartley (Hyde, managing), G. Board, H. E. 
odgson (managing) and W. A. Wilkinson. Reg. office, 55, Victoria- 
buildings, Manchester. 

LAWRENCES LIMITED.— Reg. Oct. 21, capital £500 in £1 shares, to 
&cquire business of electrical, mechanical and sanitary engineer now 
carried on as Lawrence & Co., and to carry on the business of electricians, 
suppliers of electricity, &c. Reg. office, 6, Spur-street, Leicester-square, 
London, W.C. 


LIGHT CURE AND ELECTRO-THERAPEUTIC INSTITUTE (LTD.)—Reg. 
Oct. 27, capital £12,000 in £1 shares, to provide, furnish and maintain 
an establishment for the cure and relief of diseases and ailments by elec- 
trical and other kindred treatment, and to carry on the business of electric 
light bath proprietors, electricians, suppliers of electricity, manufacturers 
of and dealers in all apparatus and things required for the generation, 
distribution, supply, accumulation and employment of electricity, &c. 
The subscribers are Sir E. N. Walker, K.C.M.G., J. W. Ridley, D. 8. 
Ward, J. T. Shone, R. King, W. J. Spratling, B.Sc., and P. V. Gibson. 
First direciors, Sir E. N. Walker, K.C.M.G., J. W. Sidley, D. S. Ward 
and J. T. Shone. 


MUNICIPAL FOUNDRY AND ENGINEERING CO. (LTD.)—Reg. Oct. 6, 
capital £5,000 in £1 shares, to adopt an agreement between C. Hall and 
J. H. Bardsley, and to carry on the business of electrical, mechanical, 
chemical and general engineers and contractors, e'ectricians, suppliers 
of electricity, manufacturers of electrical apparatus, manufacturers and 
suppliers of electricity, &c. Mr. J. H. Bardsley has power to appoint 
one director. 


P. L. RICHARDSON (LTD.)—Reg. Oct. 20, capital £5,000 in EI shares 
2,500 preference), to carry on the business of wire manufacturers, 
rawers, galvanisers and weavers, makers of metal tubes, wire coverers, 

electrical and mechanical engineers, &c. First directors, P. L. Richard- 
son (chairman), F. M. Appleton and J. Barlow. Reg. office, Museum- 
street, Warrington. 

TRANSPORTER OO. (LTD.)—Reg. Oct. 26, capital £20,000 in £1 shares 
(5,000 5 per cent. cumulative preference), to acquire certain inventions 
for improvements in appliances for loading and discharge of steamships, 
and for mechanical handling and transport of goods, to take over and 
carry on the business of the Pirrie Transporter Co. First directors are 
Col. W. C. Underwood, W. Pirrie, and G. 8. Gunnis. Reg. office, 7-8, 
Great Winchester-street, London, E.C. 

T. H. WATHES & 00. (LTD.)—Reg. Oct. 27, capital £3,000 in £1 shares, 
to acquire the business of an electric power, light and telephone engineer 
now carried on by T. H. Wathes at Leicester, and to carry on the business 
of electricians, mechanical and eleetrical engineers, manufacturers of and 
dealers in electric and other motor cars, suppliers of electricity for all 
purposes, &c. The subscribers include T. H. Wathes, electrician, and 
G. E. B. Hales. 

WEST SURREY LIGHT RAILWAY CO. (LTD.)— Reg. Oct. 18, capital 
£1,000 in 995 preference or A" shares of £1 each and 100 ordinary or 
““ B" shares of 1s. each, to provide and work a light railway or railways, 
tramway or tramways in Surrey, and to carry on the general business of 
light railway proprietors, carriers of passengers and goods, &. First 
directors, R. P. Gardner and C. Hall. Reg. office, 27, Chancery-lane, 


London, W.C. 
STATUTORY RETURNS. 
BRITISH ALUMINIUM CO. (LTD.)—According to return to July 21 the 
capital is £400,000 in 10,000 ** A” 6 per cent. preference, 20,000 7 per 
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cent. preference and 10,000 ordinary shares of £10 each, all of which 
have been taken up. £10 per share has been called up on 10,000 “ A 
6 per cent. preference, 16,770 7 per cent. preference and 8 ordinary 
shares and £267,780 has been received. £132,220 is considered as paid 
on 3,930 7 per cent. preference and 9,992 ordinary. Mortgages and 
charges, nil. 

INGLETON ELECTRIC LIGHTING AND POWER CO. (LTD.)—The return 
to March 30 (filed Aug. 11) shows capital £4,000 in £1 shares, 3,175 of 
which bave been taken up and paid for in full. Mortgages and charges, 
£2,600. 

KEIGHLEY ELECTRICAL ENGINEERING CO. (LTD.)— The return to 
Sept. 28 gives the capital as £10,000 in 8,000 ordinary and 2,000 prefer- 
ence shares of £1 each, of which 4,100 ordinary and 1,000 preference 
shares have been taken up. £l per share has been called up on 4,000 
ordinary and 1,000 preference, and £5,000 has been received. 100 shares 
are considered as fully paid. Mortgages and charges, £8,000. 

RAILWAY LIGHTING LIMITED.— In return to June 80 the capital ів 
given as £75,000 in 50,000 ordinary and 25,000 deferred shares of £1 
each, of which 38,404 ordinary and 20,000 deferred shares have been 
taken up. £1 per share bas been called up on 34,707 ordinary shares, 
and £34,657 has been received, leaving £50 in arrears. £23,697 is con- 
sidered as paid on 3.697 ordinary and 20,000 deferred shares. Mortgages 
and charges, £56,000. 


MORTGAGES AND CHARGES. 


ADAMS-RANDALL TELEPHONE PATENTS OO. (LTD.)— Issue, on Oct. 13, 
of £250 debentures, part of series created April 22, 1899, to secure 
£10,000, charges on company's property, including patent rights and 
leasehold premises. Holders, London and Foreign Contract Corporation. 
Trustee, F. Davies. Previously issued of same series, £9,700. 

BATH ELEOTRIC TRAMWAYS (LTD).— Mortgage or charge, dated Oct. 19, 
1903, to secure £35,000 and further advances up to £92,500, with 7 per 
cent. interest, has been registered. Property charged (as specific mort. 
gage)— Undertakings authorised by Bath and District Light Railways 
Order, 1901, and Bath Electric Tramways (Light Railway Extensions) 
Order), 1903, with all permanent ways, stations, power houses, car sheds, 
rolling stock, cables, plant, equipment and rights лшщ thereto, 
running powers or rights over other tramways or railways, certain lease- 
hold land, buildings, fixed plant and machinery at Ladymead, 8t. Michael, 
Bath ; and (as floating security) all company's other assets, present and 
future, except uncalled or unpaid capital. Holders: Law Debenture 
Corporation. 

BOYCE LIMITED.—Issue, on Oot. 23, of £100 debentures, part of series 
created March 27, 1903, to secure £25,000, charged on company's under- 
taking and property, present and future, excluding uncalled capital. 
Trustees, Law Guarantee and Trust Society. Previously issued of same 
series, £22,700. 


SHERARD COWPER-COLES & CO. (LTD )—Issue, on Oct. 19, of £125 
debentures, part of series created by resolutions of Dec. 8, 1901, and 
Feb. 7, 1902, to secure £6,500, charged on company's property, present 
and future, except uncalled capital. No trustees. Previously issued of 
same series, £6,275. 

H. SUTTON & OO. рузае dated Oct. 19, 1903, to secure 
£250, and a second debenture of like amount, both charged on company's 
undertaking and property, present and future, including uncalled capital, 
have been registered. Holders (first debenture), G. A. Benton and (second 
debenture) W. E. Collingridge. 

WOROBSTER ELECTRIC TRACTION OO. (LTD.)—Trust deed, dated 
Oct. 22, 1908, to secure £10,000 debenture stock, has been registered. 
Property charged, all company's assets, present and future. Trustees, 
Eleciric and General Investment Co. The company has power to issue 
further debenture stock ranking pari passu up to half issued capital. 


— e A —Ó € 
CITY NOTES. 


—— 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 8, 1908). Price of 
silver 274d. per os. (Nov. 5). Consols 88,°,—88,', for money, 888—884 
for account ; 24 per cent. annuities 88—884 (Nov. 5). Consols Pay Day 
Dec. 1; Stocks and Shares Continuation Days, Nov. 10 and 24; Ticket 
Days, Nov. 11 and 25; Pay Days, Nov. 12 and 26; Mining Share Carry- 
over Days, Nov. 9 and 23. 


BRITISH ALUMINIUM CO. (LTD.)—At an extraordinary meeting held 
on Wednesday the resolution for the reduction of the capital from 
£400,000 to £310,000 by cancelling £9 per share upon each of the 10,000 
issued ordinary shares was carried. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO, (LTD.)—At the meeting 
on Friday last, Mr. G. P. Norton said that during the year considerable 
development and progress had taken place. After December next, when 
they hoped to have the advantage of partial utilisation of the water power 
installation, their progress would be even more rapid. Since the close 
of the financial year the net earnings for the three months ended Sept. 30 
showed an increase upon the earnings of the corresponding period of 
1902 of £3,647. 

CATHCART DISTRICT RAILWAY O0.—At the half yearly meeting 
Mr. Hugh кау said that what was really wrong with their com- 
pany's affairs was the competition of the Corporation tramears. So long 
as they had municipal cars running cheaper and cheaper day by day they 
would have the greatest difficulty in earning a dividend for their share- 


holders. From present appearances free Corporation cars would soon be 


running, and then they could make a present of their undertaking to the 
Corporation. The Council were pushing out private enterprise altogether 
by the course they had pursued. 


STOCK EXCHANGE NOTICES. — The Stock Exchange Committee have 
ordered to be quoted and have appointed November 11 a special settling 
day in 40,000 City Undertaking 44 per cent. cumulative £5 fully-paid 
preference shares of the Charing Cross and Strand Electricity Supply 
Corporation (Ltd.), and a further issue of £206,000 4 per cent. hrst 
mortgage debenture stock of the London United Tramways (1901) Ltd. 
The committee have been asked to appoint a special settling day in and 
to grant a quotation to 61,000 fully-paid 6 per cent. £5 cumulative prefer- 
ence shares, and £300,000 44 per cent. debenture stock of Dick, Kerr 
& Co. (Ltd.), and to allow 59,394 fully-paid 5 per cent. £1 cumulative 
preference and 73,606 fully-paid £1 preferred ordinary D shares of the 
Bath Electric Tramways (I.td.) to be quoted. 

WEST INDIA AND PANAMA TELEGRAPH Co. (LTD.)—The directors 
have decided to recommend a dividend of 88. per share on account of 
arrears of dividend on the first preference shares. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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ELECTRICAL COMPANIES’ SHARE LIST. 
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Іх another column of this issue will be found a report of a 
conference presided over on Tuesda y by Mr. Bonar Law, M.P., 
Parliamentary Secretary to the Board of Trade. The West- 
minster City Council is seeking to prohibit electricity supply com- 
panies, whose mains are situated within the Jurisdiction of the 
Council,from examining their street boxes except during certain 
specified hours. There is no doubt that it lies in the power of the 
Council to make regulations inorder that public traffic may not be 
inconvenienced, but the specitic hours suggested by the Council, 
between which supply companies must not inspect their boxes, 
must receive the approval of the Board of Trade. While the 
continued obstruction to pedestrian traffic, caused by the open- 
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ing of street boxes, is admittedly a serious evil, there is an 
equally serious objection to the proposal of the Westminster 
Council, which would allow the companies to inspect their 
boxes only at night or during the early hours of the morning, 
for the liability to failure of supply in consequence would be 
much increased. With reference to this point, Mr. SEALE, 
Secretary of the Charing Cross and Strand Electricity Supply 
Co., very properly suggested that the undertakers' liability to 
supply ought to be limited in some way if irksome, and, perhaps, 
impossible, restrictions were placed upon them. It appears that 
a temporary agreement has already been come to with the Post- 
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master-General, but, apart from the fact that the two cases аге 
not at all similar, it seems that the Postmaster-General has the 
matter entirely in his own hands. If he considers some 
particular case an emergency, he may go on working at the 
hox after the “closing time,” and the Council have no remedy, 
We trust that the Board of Trade will not sanetion the imposi- 
tion of regulations which might tend in any way to prejudice 
the efficient working of electricity supply systems. 
— 

THERE is no particular reason to be gratified at the success 
of Mr. Morrar Fonts case against the London United 
Tramways for exceeding the legal speed limit. The action 
was brought simply because he desired to show that other 
Vehicles than motor cars are guilty of running beyond the 
limit, and electric tramears were chosen as examples. But 
it was quite Unnecessary to take апу such steps, for everybody 
knows that motor cars are not the only offenders. Bicycles, 
and many horse-drawn vehicles constantly run at a greater 
speed than 12 miles an hour, but so long as the practice does 
not constitute an actual danger or nuisance our guardians of 
the peace cannot interefere, except in the case of tramways 
and motor cars. On the other hand, it cannot be denied 
that a large proportion of motorists are thoroughly selfish 
and that their behaviour is often a menace to the public 
safetv. For this reason a distinction has rightly been made, 
and the anthorities, in their ardour to remedy the evil, have 
perhaps been rather harder on some of the harmless members 
of the motoring fraternity than the occasion warranted, Mr. 
ForD's method of bringing the matter before the public is 
rather a childish one, and is hardly likely to assist his cause or 
even to result in any useful notoriety either for himself or the 
firm with which he is connected. We trust that his proceedings 
in this ca-e have not received the sanction and encouragement 
of the Automobile Club. 


THE photometric tests of the Nernst lamps carried out 
by the National Electric Light Association of America, and 
described in another column of this issue, are exceedingly 
Important and interesting. One peculiar feature of this type 
of lamp is the fact that change in candle-power is out of all pro- 
portion to change of voltage. This explains to a large extent 
the makers’ warning that the sum of the voltages specified on 


the glower and auxiliary resistance should never be less than 


the marimum voltage at the consumers terminals. The distri- 
bution of candle-power is considerably better than that given 
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by an ordinary arc lamp, the greatest intensity being obtained 
immediately under the glower. Moreover, it possesses the 
advantage of being workable in almost any position. 


— осистияыныз 


Ir is pointed out in the report that the efficiency of the lamp 
increases with the number of glowers, and at first sight this 
appears a paradox when it is considered that the glowers shield 
each other to a certain extent. But it should be borne in mind 
that temperature enters very largely into the question, and 
since each glower radiates a considerable amount of heat to its 
neighbours, the phenomenon may be ascribed to the consequent 
increase in temperature. One point, particularly emphasised 
by the appearance of the curves, is the great difference caused 
by the use of frosted globes. Apart from the physiological 
effect on the eye, which is by no means small, it will be seen 
that much more uniform illumination is obtained. Everything 
depends, of course, on the use to which the lamp is to be put, 
but for ordinary indoor work, the tests indicate that clear 
globes should not be used. 

| —— 

CONSIDERABLE dissatisfaction has been occasioned in Dublin 
by the action of the Corporation Electricity Department with 
regard to its alteration in frequency. Originally, it will be 
remembered, the supply was at 83 c, per second, but one of 
the changes in connection with the new station has been 
the adoption throughout of a frequency of 50 ~ per second 
Naturally, are lamps constructed for the higher frequency 
wil not work well when supplied with current at a fre- 
quency 40 per cent. lower, and in consequence new arc 
lamps have had to be installed by a number of consumers 
‘The Corporation, however, have left the replacement or 
alteration of the private arc lamps to be done by the con- 
sumers themselves, and obviously, from the consumers’ point 
of view, this is extremely unfair. The circumstance probably 
arises from the fact that when a change was made in Dublin 
from 100 to 200 volts, the Corporation themselves made the 
alteration in the consumers’ wiring—as has been done by 
other electricity supply undertakers in similar cireumstances— 
but were surcharged with this expenditure by the Local 
Government Board auditor. The surcharge was remitted 
with a caution, and the Corporation now fear to be caught 
tripping again. Neither in the Electric Lighting Acts nor 
m the Board of Trade regulations is the contingency of a 
change of frequency provided for, so the Corporation feel 
secure in their position. This, however, is not fair to the con- 
sumers ; and if the Corporation do not possess the authority to 
-exchange old lamps for new in a case of this kind, they should 


have taken steps to obtain it before the alteration in frequency 
took place. 


„е 

HERR E. WIKANDER, writing to the Elektrotechnische Zeitschrift, 
advocates raising the capacity of low-tension electricity distri- 
bution systems —where such an increase becomes necessary by 
means of a slight increase in the supply voltage. He considers 
chiefly the older three-wire distributing systems at 2x110 
volts. The writer objects to raising the voltage to 2 x 220 
volts, on the ground that this would mean re-winding or 
replacing generators and motors, substituting for the highly 


efficient 110-volt lamps less economical ones for 220 volts, 
re-wiring in most cases, and doubling the number of cells of 
the storage battery. But, by raising the voltage, say, from 
110 volts to 190, 125 or 130 volts, these inconveniences, Herr 
WIKANDER suggests, are avoided, especially if, as he proposes, 
the voltage is gradually increased in steps of about 5 volts 
per annum. By adopting as new pressures those cited above, 
the capacity of the system would be increased by 19, 29 and 
40 per cent. respectively. Practically, the only addition 
necessary to the existing plant would be in connection with 
the storage battery, the number of cells of which would have 
to be increased accordingly. The idea is highly ingenious, 
but in view of the 4 per cent. clause in the Board of Trade 
Regulations, and the trouble which would be occasioned by 
notifying a new “declared pressure " yearly, we hardly think 
the proposal will commend itself to English central station 
engineers. 


IT appears, from the official notice in our New Companies 
column this week, that the telephonic apparatus industry in this 
country is to be extended by the establishment of a new firm 
—the British L. M. Ericsson Manufacturing Co. (Ltd.). From 
the terms of this notice it may be concluded that the company 
is not to be merely an agency for the sale of Messrs. Ericsson's 
Swedish manufactures ; for, from the inclusion of a number of 
the National Telephone Company's Directors among the list of 
original subscribers, it is reasonable to suppose that the new 
company will take over the National Company's factory and 
proceed to make instruments and apparatus in England. At 
present there is, we believe, only one firm manufacturing large 
telephone switchboards entirely in England, and if the forma- 
tion of the new company implies an addition to this industry 
its advent will be most welcome. 


— —— — — mma sera src 


Faraday Club.— We regret to learn that the Faraday Club, 
whose quarters have been at the St. Ermin's Hotel, London, 
S. W., was closed on November 11th. 


Royal Society.— The announcement is made that Sir Michael 
Foster intends to retire from the senior secretaryship of the 
Royal Society on November 30th. 


Medical Applications of Radium.—A quantity of radium 
has been placed at the disposal of a member of the staff of the 
Cancer Hospital, Fulham-road, S. W., and arrangements arebeing 
made for an extensive trial of this new method of treatment. 


Royal Society Medals.—The list of awards of medals by 
the Royal Society has been published. The Davy medal has 
been awarded to M. Pierre and Mme. Curie for their researches 
on radium, and the Hughes medal to Prof. Wilhelm Hittorf 
for his long-continued experimental researches on the electric 
discharge in liquids and gases. 


Society of Arts. — The opening meeting of the one hundred 
and fiftieth session of the Society of Arts will be held on 
Wednesday evening, November 18th, when an address will be 
delivered by Sir William Abney, K.C.B., F.R.S., vice-president 
and chairman of the Council. On November 25th, at 8 p.m., 
a Paper on “The Universal Exhibition at St. Louis, U.S.A., 
1904," will be read by George F. Parker, when the Lord Chief 
Justice will preside. Sir William Preece, F.R.S., will read a 
Paper on “Science and Industry” on December 16th, and, 
after Christmas, Prof. Vernon Boys, F.R.S., will read a Paper 
on “Thermit.” Three Cantor lectures on “ Recent Advances in 
Electro-chemistry ” will be delivered by Bertram Blount on 
March 7th, 14th and 21st, 
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Opening of the Swansea Municipal Telephone Exchange.— 
A municipal telephone exchange was opened in Swansea on 
Thursday last week in competition with an exehange owned 
by the National Telephone Co. which has been in operation 
for several years. The new exchange is a small one, the 
switchboard being only designed for the accommodation of 750 
lines at present with an ultimate capacity of about double that 


number. А “ring through” system has been adopted. 
Cable Interruptions. Date of Interruption. 
Dominica—Martinique ...................... May 9,1903 
St. Lucia —Martiniqun eee o one May 9,1902 
Guadeloupe Martiniquees May 9, 1902 
Anjer— Kalianld ek... eren Aug. 2, 1902 
Cayenne —Pinheiros . Aug. 18, 1902 
St. Lucia—8t. Vincent... Bept. 19, 1902 
Reissi-Issa (Yemen)—Camaran .............. Oct. 22,1 
i Cay 6 6 0 6 „ „ 6 6 % 6 % %% %% „% „„ 6 оо Feb. 27, 1908 
New York—Hayti .......................... Apr. 18, 1903 
inidad—Demerara ........ T" Oct. 28, 1908 
Tourane—Amoy....... — — Nov. 10, 1908 


Proposed Electrical Examiners in Chicago.—It is announced 
by the Western Electrician of Chicago that at a recent meetin 
of the Chicago City Council an ordinance was introduced 91 
referred to the judiciary committee, providing for the establish- 
ment of a board of electrical examiners. The proposed 
ordinance provides that it shall be unlawful for any person, 
firm or corporation to engage in the business or have full 
charge of electrical machinery for furnishing light, heat, power 
or transmission within the city without a licence for chief 
mechanical engineer," costing $10. It is made unlawful also 
to operate an electric light, heat or power plant without first 
having a “ licence for operating electrical machinery," costing 
$1. There is constituted a board of electrical examiners, to be 
composed of one dynamo tender, one switchboard tender and 
one person selected by the city electrician. 


Liverpool University.—On the occasion of the formal 
inauguration of the University of Liverpool, which took place 
on Saturday at St. George's Hall, the Lord Mayor (Mr. Watson 
Rutherford, M.P.) presented the charter to the chancellor, the 
Earl of Derby. In the course of a speech Sir Oliver Lodge 
said he regretted that the registration duty, which was doin 
no harm, and which was hardly a subject of controversy, shoul 
have been flippantly thrown away instead of being ear-marked 
for higher education. The amount would have been sufficient 
to put the education of the country on a sound, thorough and 
magnificent basis, and would have enabled us to hold up our 
heads once more among the educated nations of the world. 
If our people were not highly trained in science no artificial 
scheme of salvation would long preserve our industries, and 
something would have to be done before long. 


The Birthday Honours. —The following names appeared in 
the list of honours on the occasion of the birthday of His 
Majesty the King:—4A knighthood was conferred upon Prof. 
C. le Neve Foster, F.R.S. Mr. Thomas Pitts, Assistant Secre- 
tary to the Local Government Board, was appointed a Com- 
panion of the Bath (Civil Division). The following were 
appointed Companions of the Imperial Service Order: -W. D. 
Cramp, Deputy Chief Inspector of Factories ; W. C. B. Hall, 
Assistant Director of Contracts to the Admiralty ; H. Hatfield, 
Chief Examiner, Patent Office ; H. Hautrive, late Clerk, Secre- 
tary's Office, Post Office; E. W. Pike, late Postmaster, House 
of Commons; T. Stevenson, Postmaster, Newcastle-on-Tyne. 
The Imperial Service Order has also been granted to 176 
members of the Civil Services of the Empire on their retirement 
after 25 years' service or more. 


Emergency Lighting for Tramcars.— A new automatic switch 
is being manufactured by Mr. H. McGillivray of Newcastle- 
on-Tyne, the object of which is to switch on lights in a tram- 
car automatically if the trolley comes off the wire or the main 
supply is int-irupted from any cause, so that the car should 
not be left in darkness. The ordinary lamps of the car are 
connected in series with a battery and an electromagnetic 
device, by means of which the circuit containing the emergency 
lamps is held open. When the trolley is on the line, current 
flows through the ordinary lamps and charges the battery, 
returning to earth through the car wheels in the ordinary way. 


If the trolley comes off the line, the armature of the electro- 
magnetic device is released and the emergency eircuit closed. 
A similar device is made for theatres, and in this case the coil 
of the electromagnet is simply connected aeross the main 
citcuit through a resistance. 


Mercury Vapour Lamps.—We have received from the 
Cooper-Hewitt Electric Co. of New York a pamphlet and 
price list relating to the Cooper-Hewitt mereury vapour lamps 
described in The Electrician, Vol. L., p. 509. m this pam- 
phlet it appears that the lamp is now on the market in a com- 
mercial form for various purposes, including private and 

ublic lighting and photographic work. Copies of testimonials 
hon printers and photographers are given, and it seems the 
unanimous opinion that the lamp is superior to other forms 
of illumination for offices and workshops, in addition to 
being admirably suited to all kinds of photography. It 
is said that it does not affect the expression of the face, 
although it is equal to daylight, and, in certain cases, prints 
three times as fast. Type V4 lamp has, it is stated, an 
average life of 1,600 hours, and is intended to be run 
singly on 50—60 volts, two in series on 100—120-volt 
circuits, or four in series with 200—240 volts. This par- 
ticular lamp can only be started by the tilting method eh 
The Electrician, Vol. LL, p. 917), and is to be suspended at an 
angle of 20deg. from the ceiling, or fastened to the wall. It 
is recommended for offices and general interior lighting when 
it is not desired to have a lamp of very high candle-power. 
The current taken is 3 to 3:5 amperes, the length of light- 
giving tube on a 50-volt circuit is 18in., and on a 100-volt 
circuit 21in., while the respective over-all measurements are 
25in. and 28in. At 60 volts the lamp gives a candle-power of 
300, and the diameter of the tube is lin.. A complete outfit is 
listed at 830, while each new lamp costs $8. No mention of 
the colour difficulty is made in the pamphlet. 


Edison Accumulators.—The Electrical. World of New York 
states that a Mr. H. M. Wilson, driving a Columbia service 
waggon used by the Edison Electric Illuminating Co. of 
Boston, arrived at Central Bridge, New York City, at 4 p.m. 
on Saturday, October 24th, after a run that had occupied 
nearly four days. The machine was equipped with the new 
Edison storage battery, to test which the trip was partly 
undertaken. Two records were established for electric vehicles 
for the 245-mile course, one being the time from Boston and 
the second the total cost for re-charging en route, both of 
which were considerably lower than the record established a 
few days previously by F. A. Babcock in a Buffalo electric 
surrey. Mr. Wilson stated that the total cost of re-charging 
was $7.50, or one-half of that of Mr. Babcock’s trip. Mr. 
Wilson left Boston at noon on Tuesday, and his nut stops 
were at Worcester, Springfield, New Haven and Stamford. 
The batteries were charged at Worcester, Springfield, Hartford, 
New Haven, Bridgeport and Stamford, all being short charges, 
averaging two hours at high rate. The longest run on a 
single charge was 53 miles, from Worcester to Springfield, and 
the machine could then have gone on for at least 10 miles. The 
formidable Leicester Hill, of 18 per cent. grade, on the run to 
Springfield, was successfully climbed, though the rate of 
discharge was as high as 102 amperes. According to Mr. 
Wilson, the trip proved to his satisfaction the durability and 
flexibility of the new battery. The only trouble was with hot 
motors on the heavy roads near Port Chester on Saturday 
afternoon, when a stop was made to take off and clean the 
rear wheels and gears. The vehicle weighs 2,500lb., and the 
wheels are fitted with solid tyres. So far as known, the 
batteries came through in splendid condition. A nota ble 
feature is the general ease and facility with which charging 
arrangements can now be found along this and other routes. 


Glasgow Local Section of the Institution.—The second 
annual dinner of the Glasgow Local Section of the Institution 
of Electrical Engineers took plaee at the Grand Hotel, Glas- 
gow, on November ith. Mr. W. A. Chamen, chairman of 
the section, presided, and among those present were the Lord 
Provost, Sir John U. Primrose, Mr. R. Kaye Gray, Mr. W. G. 
McMillan, Mr. W. R. Copland, chairman of the Glasgow 
Technical College, Mr. John Young, Mr. M. B. Field, and 
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Mr. E. George Tidd, hon. local secretary. The toast of the 
“ Lord Provost and Corporation of Glasgow " was proposed by 
ex-Provost Wood, and suitably responded to by the Lord 
Provost. Mr. W. К. Copland proposed“ The Institution of 
Electrical Engineers," and Mr. R. Kaye Gray, in replying, said 
the parent institution viewed the development of the local 
sections with considerable favour. The profession of electrical 
engineering was as well equipped as anx other profession in 
Great Britain: other branches of engineering were more or 
less fettered by conventionalities. 
as the cradle of the electrical industry. Mr. W. G. MeMillan 
proposed the “Glasgow Local Section," and said the local 
sections were as colonies to the parent institution, and the 
latter was anxious to render them every possible assistance. 
The Glasgow section he considered one of the strongest in the 
country. Much praise was due to the chairman, Mr. Chamen, 
and to Mr. Tidd, the hon. secretary. Mr. Chamen, in 
replying, said he thought that as the members of the local 
sections were not usually so highly technical as their brethren 
in London it would probably be wise to encourage the 
reading of Papers before the local sections of a less highly 
technical nature than those read in London. In any case, the 
local sections did a good work if they merely got the members 
together and induced them to diseuss matters of professional 
interest over a cup of coflee and a smoke. Between the 
speeches music was contributed, and the evening passed off 
very pleasantly. 


German Fire Insurance Companies’ Rules.— The “ Vereini- 
gung der in Deutschland arbeitenden Privat Feuerversiche- 
rungs-Gesellschaften " (Union of the private fire insurance 
companies working in Germany) have decided to adopt, from 
January Ist, 1904, the regulations drawn up by Dr. Oscar 
May, which are a revised form of those compiled by the 
same engineer some 12 years ago. These new rules are even 
less elaborate and exacting than those of the Institution of 
Electrical Engineers in this country. No mention is made of 
the maximum pressures allowable in supply circuits, so that, 
apparently, no restrictions are to be enforced in this direction. 
Bare conductors are only prohibited in living rooms and in places 
where highly inflammable materials are manufactured or stored. 
Twin flexible cable is totally debarred from rooms where 
explosive mixtures may form or accumulate. No kind of 
electrical machinery or instruments is permitted in such rooms 
unless they are hermetically enclosed. In all installations the 
normal voltage and current have to be marked on every 
switch. Wood casing is forbidden. Conductors may be con- 
nected to one another either by soldering or by any other 
equivalent mechanical method. Portable electrical appa- 
ratus must be connected to the supply by means of plug- 
contacts. No given current densities are insisted upon, but 
the heating of the conductors must be kept so low that 
on touching with the hand no considerable rise in tempera- 
ture is detected. In three-wire continuous-current svstems the 
middie wire is to be earthed, and no fuse must be connected 
in it. Several circuits may be protected by one fuse, provided 
the latter is designed for a normal current not exceeding 
6 amperes. The fuses are to be dimensioned so as to blow at 
double the normal current, and means have to be adopted so 
that fuses designed for larzer currents cannot be inserted in 
place of low capacity ones. No definite figures as to the 
permissible maximum of leakage or the minimum of insulation 
for a finished installation are given, but after completion the 
plant is to be examined by experts, and periodic inspections— 
at least once a year—are to be made. The above particulars 
apply to the bulk of electrical installations with ordinary fire 
risks ; special cases (in connection, for instance, with theatres, 
shop window lighting, &c.^, are considered separately and 
according to their nature. 

Electrically Operated Regulator for Superheaters.— The 
Western Electricinn of Chicago states that Prof. Elihu Thomson 
has recently invented a combined boiler and superheater to 
be used in steam automobiles, where it is well known that 
the best practicable efficiency is none too high. The valve 
mechanism is operated electromagnetically. In a boiler using 
liquid fuel, such as gasoline or kerosene, this invention finds 
application. It is desirable in running an antomobile that when 
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the speed is greatest, and therefore the power required greatest, 
the steam supply should be a maximum. — To bring this about, 
Prof. Thomson has so constructed his apparatus that when 
most power is required à maximum supply of fuel and water 
shall be given to the boiler. Water is supplied from a tank 
by a pipe, and after passing through a pump, which is driven 
from an eccentric on the shaft, it passes through the pipe 
into the superheater. Here the pipe loops around in the fire 
chamber and passes out again, the water entering the super- 
heater, and after passing through the .oops coming out as super- 
heated steam. The supply of fuel for the burners in the heating 
chambers is also pumped. from the same eccentric, and there- 
fore the faster the machine is running the faster the water and 
fuel will be pumped to supply the increased steam demand. 

Between the water pump and the loops in the boiler an1 
between the fuel pump and.the burners are electrically operated 
valves which are simply solenoids so arranged that when the 

eurrent is turned on a little steel ball is pulled up on to its 

seat, and the supply of water or fuel, as the case may be, is 

shut off. These solenoids are connected to a battery and con- 
tact is made for the circuits by athermostat. This thermostat 
is attached to a straight portion of the steam pipe after it 
leaves the superheater, and is so arranged that upon the expan- 
sion of that part of the pipe, caused by undue overheating, a 
contact is made in the circuit controlling the fuel valve and 
the valve is closed, or nearly closed, allowing the vapour to 
cool down to a certain extent. On the other hand, if the pipe 
contracts on account of insufficient heating of the steam the 
other contact is made and the water is shut off by the water 
valve and the fire left on, which immediately superheats the 
steam to the proper degree. As the contacts are adjustable, 

the water and fuel supply may be fed at a rate to approximate 

ideal running conditions. 


Wireless Telegraph Notes.—Zhe Times of November 10th 
states that during Mr. Marconi’s voyage to Gibraltar on 
board H.M.S. “Duncan,” from October 24th, the date on 
which the vessel left Portsmouth, messages were received 
on board daily. The weather was exceedingly rough in 
the Bay of Biscay, and one of the special wireless tele- 
graph gaffs which had been fitted to the topmasts to support 
the elevated conductors connected to the special Marconi 
instruments was carried away. Notwithstanding that this 
mishap necessitated a considerable reduction in the height 
of the masthead wires, the reception of messages on 
board continued. in an uninterrupted manner. The mes. 
sages generally consisted of ordinary current news bulletins 
and a few private messages; but on October 28th, the day 
the ship arrived at Gibraltar, an official message of instruc- 
tions to Capt. Jackson from the Admiralty was received 
on board. During the stay of the “ Duncan” at Gibraltar, 
from October 28th until November 3rd, various other tests 
were carried out with the object of ascertaining the relative 
eflicieney of diflerent forms and arrangements of aerial wires. 
Messages were always received at the anchorage from England 
with regularity when the arrangement which Mr. Marconi had 
anticipated would be necessary for the purpose was used. 
Numerous tests were also carried out between Poldhu and the 
Marconi naval station situated on the Rock of Gibraltar. 
Messages were correctly received at this station (notwith- 
standing that the whole of Spain intervened between it and 
the station in Cornwall) in the presence of Rear-Admiral Sir 
William Acland, Capt. Jackson, and several other officers. 
On November 3rd a complimentary messsage was received at 
the Gibraltar wireless station from the directors of the Mar- 
coni Company addressed to his Excellency the Governor of 
Gibraltar and duly delivered. These tests were watched on 
board the * Duncan," on behalf of the Admiralty, by Capt. 
Jackson, and at the Poldhu station by Lieut. F. G. Loring, 
R.N. dt was ascertained that the ordinary short-distance 
Marconi instruments supplied to the Admiralty were not inter- 
fered with or aflected by the action of the electrical waves 
radiated from Poldhu. 

A Reuter telegram from Rome states that the work of con- 
structing a large wireless telegraph station at Bari is far 
advanced, and the station may be opened towards the end of 
the present year. This station will be able to communicate 
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with the other stations established along the Italian coast, with 
vessels in the Adriatic and with the Montenegrin station at 
Antivari, where the work of installation will be commenced in 
a day or two. The wireless telegraph stations at Maddalena, 
Monte Mario, near Rome, Palmaria, Cozzo and Spadafora are 
already working. The first two are exclusively intended for 
military purposes: the other two will also be open to the 
public. Another station will be opened immediately at Santa 
Maria di Leuca, The site for another powerful Italian station 
has been definitely chosen at San Rossone, where the Villa 
Royale has been selected. It is said that this station will be 
able to communicate not only with Argentina, but also with 
the stations at Table Head, Cape Cod and Poldhu. With an 
ex penditure not exe 'eeding 100,000 lire (£4,000) communica- 
tion can also be established with Massowa (Eritrea). It is 
added that the rate for wireless telegrams between Italy and | 
England “is expected to be 10 centimes (or Id.) per word, 
and for telegrams to Canada and the Umted States, 30 or 40 
centimes (3d. or Hl.) per word.“ Negotiations for a station in 
Argentina are reported as being in an advanced state. 

The erection of a new Marconi station has been commenced 
at Fraserburgh on the Aberdeenshire coast, for the purpose of 
testing the large power stations overland. 

In the report of the Indian Telegraph Department for the 
vear 1902.3 it is stated that wireless telegraphy has been 
established between Sangor Island and the Sandheads, and 
difficulty is only experienced during thunderstorms. 


Electrolytic Copper Refining.— Prof. W. D. Bancroft read a 
Paper ou this subject before a recent meeting of the American 
Electrochemical Society, in which he stated that in deter- 
mining the best conditions for the electrolytic retining of 
copper, the cost of the power necessary to precipitate a tank 
full of copper under different current densities and at different 
temperatures must be considered. The cost of heating the tank, 
the deterioration of the electrolyte, the interest charge on the 
copper in the tank, the cost of pumping. and the quality of the 
copper deposited, were also factors of the problem. Good 
‘adherent copper. could be obtained at almost any current 
density, provided the rate of circulation was sutlicient. To 
operate at a temperature of 90 C. and a low-eurrent density 
was entirely out of the question, not only on account of the 
cost of power to heat the solution and. precipitate the copper, 
but also on acconnt of the deterioration. of solution, which 
took place very rapidly under these conditions. At this high 
temperature and the higher current densities, the cost rapidly 
approached a minimum, but here also the deterioration probably 
more than offset the advantage of reduced cost of power. To 
operate at 20 C. was not so costly as would seem at first 
thought. The cost was maximum at the lowest and the 
highest current densities, reaching a minimmm between 21 and 
2j amperes per square dec imetre. At 50 C. it would not be 
economical to operate at 1 ampere per square decimetre, but 
the cost dropped off very rapidly between ! and 2 amperes. 
At the higher current densities ne cost fluctuated but very little, 
reaching a minimum at about 21 amperes per square deeimetre. 
The results at 70 C. seemed the most satisfactory, and it was 
at this temperature that the best results would be obtained. 
Although the cost ran very high at this temperature for a 
current density of 1 ampere per square decimetre, it began to 
drop off very rapidly as the current density increased, until it 
assumed a practically constant value at the higher current 
densities. Between 3:5 and 3:75 amperes per square decimetre 
would be the best current density for obtaining economical 
results, for at this density no extra power would be required 
to heat the solution. Operating at this current density, and 
with the tanks covered, the current alone would be sufficient 
to heat the electrolyte to over 50 C. In order to secure a good 
circulation, essential for a good deposit with high-current 
densities, the present method of pumping could be retained. 
If the gutters leading to and from the pump were properiy 
insulated, the solution would not drop below TOdeg. before 
returning to the tanks. Moreover, running at this high-current 
density, there would he a considerable saving in the first cost 
of the plant, inasmuch as fewer tanks would be needed for the 
precipitation of a given amount of ecpper in a given time. 
The lower the cost of he. ating, the greater the advantage of a 


high temperature. Lowering the rate of interest decreased 
the advantage of a high current density. With covered tanks 
it would he possible for men to work in the tank room even 
with the electrolyte at 70°C. It had been suggested by 
various people that covering the tanks would interfere with 
detecting short-circuits, but this point seems insignificant. 
If the covers were so arranged that they would swing or lift 
open easily, the only difference would be the slight extra time 
necessary to remove the covers. Comparing the cost of work- 
ing under so-called standard conditions of open tanks, a current- 
density of 14 amperes per square foot, and a temperature of 
50°C., with the cost of working with covered tanks at 70°C. 
and a current density of 3 5 amperes per square decimetre (31:5 
amperes per square foot), the saving by the latter method 
would be very close to 81 a ton of refined copper with all power 
at 820 per horse-power-vear. Therefore, in order to operate 
a plant most economically, copper should be refined electro- 
Ivtically under the following conditions: —(1) Covered tanks; 
(2) current density, vö amperes per square decimetre; (3) 
temperature, ғо C. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


To-day (FRIDAY), November 13th. 
Nokti East Coast INSTITUTION or ENGINEERS AND SHIPBUILDERS. 


: %% p. m. General Meeting in the Literary and Philosophical Society, 
Westgate-road, Newcastle-upon. Tyne. Ineluded in the business 
of the evening will be a Paper on “ Technical Education in 


Germany," by Mr. Max Wurl. 
ErrcrRo-Hanuosic Society. 
ә p.m. Concert (Ladies Night) in the Kings Hall, Holborn 
Restaurant. 
Pu sic al. Society, 
^ рт. Meeting at the Royal College of Science, Exhibition- road. 


South Kensington. Agenda: (1) * Means of Electrifying the 
Atmosphere on a Large Scale," by Sir Oliver J. Lodge, F.R.S. 
(2) *Au Arrangement for Driving Mercury Pumps," by Sir 
Oliver J. Lodge, F.R.S., and B. Davies. 
SATURDAY, November 14th. 
Giascow TrcnnicaL CoLLEGE Sctextiric SOCIETY. 
7:30 p.m. Meeting at 38. Bath-street, Glasgow. Paper to be read: 
* Motor Cars," by A. Govan. 
MONDAY, November 16th. 
INSTITUTION or ELECTRICAL ENGINEERS: Newcasrie Local. SECTION. 
4:20 pom. Opening meeting of the session at the Durham College 
of Science. Mr. Gerald Stoney, the chairman, will deliver his 
address, 
TUESDAY, November 17th. 
Іх-гітстіом or Errciiucan ENGINEERS: MANCHESTER LocaL SECTION. 
7:30 p.m. Meeting at Owens College, when Mr. Е. W. Cowan, the 
Chairman, will read his Inaugural Address. Dr. Schuster will 
afterwards give a short demonstration of the Properties of 
Radium. 
WEDNESDAY, November 18th. 


INSTITUTION or ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
ri pam. Meeting at 92, Victoria-street, S. W. The Paper has not 
been announced. 
LivERroon ENGINEERING SocIETY. 
5 p.n. Meeting at the Royal Institution, Liverpool. Paper to be 
read: “Fuel Economy from the Chemical Point of View," by 
J. B. C. Kershaw. 
SOCIETY or ARTS. 
S p.m. Ordinary Meeting. Opening Address of the 150th Session, 
by Sir William Abney, F.R.S. 
THURSDAY, November 19th. 
INSTITUTION OF ELECTRICAL ENGINEERS: LEEDS Local SECTION. 
;:90 p.m. Meeting at the Yorkshire College, Leeds. Paper to be 


read: ** Destructor and Electricity Stations in Small Towns,” by 
S. D. Schoticld. 


FRIDAY, November 20th. 
INSTITUTION oF MECHANICAL ENGINEERS. 

& p.m. Meeting at Storey's-gate, St. James's Park. Papers to be 
read: (1) ‘* Roofing Existing Shops while Work is Proceeding,” 
by R. Н. Fowler. (2) Experiments on the Efficiency of 
Contrifugal Pumps,” by T. E. Stanton. 

JUNIOR INSTITUTION oF ENGINEERS. 

Sp.m. Meeting at the Westminster Palace Hotel. Paper to be 
read : ** Fires on Shipboard. their Chief Causes and the Method 
for Prevention and Extinction," by G. Canning. 

SATURDAY, November 21st. 
JUNIOR INstiretron oF ENGINEERS. 

23:20 pam. Visit to Orchard Dock, Blackwall, to witness a demon- 
stration of Ere extinguishing, е. by the Clayton Company 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Spinthariscopic Phenomena.—H. Becquerel has studied the 
phenomenon described by Sir W. Crookes in order to deter- 
mine to what kind of radium rays it is due, and what physical 
process the scintillations represent. For the screens he used 
the hexagonal zinc blende or diamond dust. In a strong mag- 
netic field he found that the rays producing the scintillations 
were not deflected. This confirms Crookes’ supposition that 
the rays producing the sparks consist of positive electrons. As 
regards the nature of the scintillations, they are in general 
the more pronounced and vivid the smaller the crystals 
are which compose the screens. If a comparatively large 
crystal is placed near a grain of sodium chloride it becomes 
phosphorescent, and shows a general luminosity without 
sparks. Occasionally a luminous point appears on the frag- 
ment, grows, and then slowly disappears, sometimes recurring 
several times in the same place. If the same crystal is broken 
into smaller fragments, certain pieces present several variable 
points of light, and on powdering the fragments the usual 
Crookes phenomenon is produced. These facts go to show 
that the sparks are most likely; due to cleavages taking place 
in the crystal, and not to the mere impact of the positive 
ions. There is here an obvious analogy with the scintillations 
observed or breaking a piece of sugar. | 

[H. BECQUEREL, Comptes Rendus, October 27, 1903.] 


Loss of Negative Electricity by Rudium.—R. J. Strutt describes 
a simple apparatus which exhibits in a permanent and striking 
manner the dissipation of negative elec- 
tricity from radium by the cathode rays 
evolved by it, and the accumulation of a 
positive charge. A thin-walled glass tube, 
a, hermetically sealed, contains the radium 
preparation. It is supported from above by 
the quartz rod b. From the bottom end hang 
a pair of gold or aluminium rods cc. The 
glass tube « is smeared over with a con- 
ducting coating of phosphoric acid, aud the 
whole system hangs from the stopper d of 
the glass bulb f. Strips of tinfoil, ee, at 
the sides of the bulb are connected to earth. 
As long as the air remains in the bulb no 
divergence of the leaves is observed, since 
the radium rays make this air & conductor. 
But if a good vacuum be made in the vessel 
the leaves soon begin to diverge, owing to 
loss of negative electricity by the radium. 
This divergence increases until the leaves 
touch the tinfoil strips. When this happens 
they are discharged and collapse, and the 
cycle recommences. With a weak radium 
preparation the author obtaineda full diver- 
gence in about 20 hours. But with a more preparation a 
active cycle should be completed in the course of a lecture. 
(Hon. R. J. STRUTT, Phil. Mag., November, 1903.] 


lonisation by Positive Ions.—In The Electrician of April 3, 
1903, J. S. Townsend gave an outline of a method by which 
some properties of positive ions may be investigated. He 
now gives a fuller account of the theory of the genesis of ions 
by positive ions and its ee to experiments which have 
been made with air and hydrogen. The theory is founded 
on the determination of the conductivity produced between 
parallel plate-electrodes when ultra-violet light falls on the 
negative plate. The investigations show how the potential 
required to produce a continuous discharge may be found by 
this theorv, assuming that all the ionisation is produced by 
collisions of positive and negative ions with neutral molecules 
in a uniform field of force. There is a very accurate agree- 
ment between the potentials thus calculated and the sparking 
potentials determined experimentally. It requires much larger 
forces to develop new ions by the motion of positive ions in 
air than in hydrogen. If the positive ion be regarded as being 
approximately the same size as the molecule of the gas in which 


itis generated, the free paths of a positive ion in hydrogen: 
would be 1:85 times as long as the free paths of a positive ion 
in air at the same pressure, this number being the ratio of the 
mean free paths of molecules in hydrogen and air. For a force 
of 370 volts per centimetre there are about nine times the 
number of ions produced in hydrogen as in air for the same 
number of collisions and the same falls of potential between 
the collisions. 
(J. S. Townsenp,” Phil. Mag., November, 1903.) 


Charge by Ion Absorption.—Of the numerous theories framed 
to account for the permanent negative charge on the earth’s 
surface none has been so generally accepted by geo-physiciats 
as that due to Elster ind Geitel, which ascribes the pheno- 
menon to a charging of the surface through absorption of ions 
from the surrounding atmosphere. G. C. Simpson, however, 
pone out that it rests upon an experiment by Zeleny which 

ad a different result when repeated by Villari. He therefore 
undertook a series of experiments to find the conditions under 
which a conductor can become charged, and to what extent, 
in consequence of ion absorption. He proved first of all that. 
Villari’s explanation of the better absorption of negative ions 
by metalsas depending upon the friction of the gas against the 


metal is erroneous, and that Zeleny's results are best accounted 


for by ascribing a higher rate of diffusion to the negative ions. 
He demonstrated this higher rate of diffusion by the novel 
expedient of sending out vortex rings from a box in which thé 
air had been highly ionised by means of Róntgen rays. When 
the rings impinged on a cage 20cm. away and connected with 
an electrometer, a positive charge was indicated, owing to the 
negative charge having been diffused on the way. But in 
naturally ionised air, no “absorption of negative ions " can be 
detected such as is supposed to account for the earth's per- 
manent charge. All charges apparently produced in that. 
manner are really due to the Volta effect. 
[G. C. Srupsox, Phil. Mag., November, 1908.) 


Water Radio-activity.—E. P. Adams has studied the nature 
of the radio-active gas found in Cambridge tap-water by J. J. 
Thomson, and has found that it possesses properties remark- 
ably similar to the emanation of radium. The value obtained 
for the rate of decay.is in sufficiently good agreement with 
that of radium emanation to make it very probable that the 
radio-activity of the gas is actually due to radium emanation. 
The conductivity produced in air by bubbling through tap- 
water is probably due to the same cause as the conductivity of 
the dissolved gases in water. Contrary to the opinion of 
Rutherford, the author succeeded in showing conclusively 
that a small amount of radium emanation can be absorbed 
by water. But this can be entirely got rid of by boiling, 
whereas tap water behaves as if, in addition to dissolved 
emanation, it contained an extremely minute quantity of a 
radium salt in solution. All attempts to evaporate a large 


quantity of water to dryness, and to find any radio-activity in 


the solid residue, have so far failed. But the evidence for the 
presence of the radio-active salt is indirect. If a flask of tap 
water is closed up air-tight and allowed to stand for several 
days, it is found that the rate of decay of its radio-activity is 
considerably less than that of the gas driven out of it. In 
fact, on one or two occasions the radio-activity actually 
increased on standing. : 

| [E. P, Арлмв, Phil. Mag., November, 1908.] 


Influence of Electrons on Colloidal Solutious.—W. B. Hardy 
describes a remarkable effect, of radium rays in producing a 
colloid substance. Specially purified globulin from blood was 
dissolved (a) in a trace of acetic acid, (b) in a trace of sodium 
hydrate. In presence of acetic acid the globulin was found to 
move in an electric field from anode to cathode, in presence of 


alkali it moved from cathode, to anode. In the former case, 


therefore, the globulin particles carried a positive charge, in the 
latter a negative charge. These two solutions were exposed to 
the radiations from radium bromide, and it was found that the 
electro-negative solution of globulin was turned into an opaque 
jelly in three minutes, „ШЕ the electro-positive solution 
became more mobile and less opalescent. 

[W. B. Harpy, Proc. Camb. Phil. Soc., October 21, 1903.] 
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MR. ROBERT KAYE GRAY’S PRESIDENTIAL 
ADDRESS TO THE INSTITUTION OF ELECTRICAL 
ENGINEERS.* 


Gentlemen, another session has opened, and another president 
addresses you, the twenty-eighth person who has had this privilege. 
On this occasion one of our usual forms of procedure must be dis- 
pensed with, or I should have to fill the róle of vacating the chair 
in my own favour. You will remember that Mr. Swinburne, who 
gave us an extremely interesting and valuable address a year ago, 
resigned the presidentship two months before his term was com- 

leted. This he did in order to permit a telegraph man to be at the 

ead of the Institution during the recent International Conference 
in London, to which telegraph delegates from foreign Governments 
were invited. For obvious reasons, I cannot criticise Mr. Swin- 
burne’s action in this matter, but I feel at full liberty to say that 
the manner in which he carried out what he thought to be the best 
interests of the Institution was accomplished with great con- 
sideration, and for this, so far as it affected me personally, I tender 
him my sincerest thanks. You, gentlemen, have placed me in the 
honourable position which I now fill, but the honour which you 
have conferred is one that carries with it a responsibility which 
might better have been confided to other hands. 

The Institution is ever growing, and shows the life that dwells in 
every healthy hardy plant which from a seedling becomes a well- 
grown tree. Not one of the founders of the Institution in 1871 
could have foreseen the developments of a third of a century later. 
The guidance of your former presidents and Councils have been 
wise, and it is for us to follow in their footstepe with the same open 
minds which have led to the consolidation of many diverging 
interests into one complete whole. We are under a debt of grati- 
tude to the Institution of Civil Engineers for many advantages 
they have conferred on us, and not the least is the cordial hospitality 
they give us in their magnificent building. Your successive 
Councils have continually had brought to their notice the desirability 
of our Institution possessing a permanent habitation, and it is 
believed this feeling is general among the members. I take this 
Opportunity of stating that in deference to this view a site has been 
acquired which, in the opinion of the Council's technical advisers, will 
amply suffice for the erection of an Institution building in which a 
suitable lecture theatre and other necessary offices could find place. 
Your Council has no intention of proceeding with the construction of 
the Institution building until they believe the Institution to be strong 
enough financially to meet the necessary expenditure while remaining 
in possession of a handsome surplus. It is also thought that 
developments in the near future may permit of an alliance with 
kindred institutions for the erection of one large temple of engi- 
neering, where the various branches may find their homes. A 
portion of this building could be allotted to the joint occupation of 
the various sections of engineeriug, and each section could, in addi- 
tion, possess the accommodation it might require for its own 
particular work, a senate or court of governors appointed by the 
sections being constituted the supreme body: I understand that 
the late Sir William Siemens had such a conception, and perhaps 
its realisation may now be within the range of practical politics. In 
the event of such a scheme maturing, the property in Tothill.street, 
which the Institution has acquired, can be sold, as it will always be 
& realisable asset so long as no special building is erected on it. A 
temple of engineering costing a quarter of a million would be a fit 
home for the engineering bodies of this country 

Many opinions have been advanced as to the scope and aim of an 
institution such as ours—as to what it should do and what it should 
not do, and as to its relations with kindred societies. This, of 
course, is contentious matter, and should not, probably, be touched 
in an address, but I take advantage of the immunity from criticism 
in this rooni which my position to-day grants me, and will make a few 
remarks on the subject In early days the Institution was the 
only Association or body which could voice the views of electrical 
men, and therefore everything touching their interests was fit 
matter for discussion. ‘To-day the necessity is not so imperative, 
as, owing to the great development of the electrical industry, other 
bodies are springing up who can more properly deal with a variety 
of questions which affect, but only indirectly affect, the Institution 
as an Institution of Electrical Engineers. As time goes on, this 
necessity will become less and less, and the Institution will fall 
back into its proper function as an Institution of Electrical Engi 
neers, and will not fill the part of an Association of Electrical 
Engineers, which it has often been obliged to do in the past. The 
word“ institution“ in this connection bears in my mind the mean- 
ing of a body for dealing with technical interests, while ** associa- 
tion" implies a corporation whose functions are related to every- 
thing affecting general interests. I hope that the Institution, for 
some tinie yet, will continue to take an interest in things general 
as well as technical, and conserving the open mind and pro- 
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gressive spirit, to which I referred in my preceding remarks, 
will assist 1n every reasonable way the aspirations of the ditferent 
electrical associations which are being formed from day to 
day. These associations must not be looked upon as rival 
or interfering bodies, but rather as bodies formed to meet a 
real want, and from that point of view deserving every assistance 
and encouragement from the older body. There is one more 
point in this connection which from time to time provokes comment 
and criticism, and that is that many members of this Institution 
contribute Papers to the Institution of Civil Engineers and other 
bodies which, in the opinion of the critics, should have been 
presented to this Institution. I do not think this is a fair or a wise 
criticism. People, readers of Papers or others, will always carry 
their wares to the best market, and the only effective way of deal- 
ing with the situation is for the members and officers of this 
Institution to strive to make our market the best. Those who read 
Papers on electrical subjects in other institutions are in reality doing 
a great good to the electrical industry and to this Institution, as 
tbey play the part of the missionary who goes out into the wilds, 
spreads the light and eventually gathers converts into the fold. I 
therefore say that our members who read Papers before other insti- 
tntions or societies are well-doers, and should not be submitted to 
the unfair criticism which emanates from a spirit akin to some of 
the elements of trade unionism, and is much to be deprecated. 
While admitting the desirability of the existence of these electrical 
missionaries, I also urge that the members and officers of the Insti- 
tution should leave no stone unturned in their search for what is 
good and useful to the Institution. Our predecessors have done 
this, and the task of the present Council and members should be 
much easier than the task which their forerunners have performed. 
What they accomplished is made clear by a reference to our 
membership. An institution, which in 1871 numbered 80 persons, 
and to-day numbers 4,800, has every reason to be proud of its 
development and growth. It is my belief that the Institution will 
continue to develop, and if it is governed in & tolerant and broad. 
minded spirit will never cease to he the referee in all cases affecting 
electrical science and industry. 

I now propose to lay before you some matter I have had collected 
relating to the effect that existing legislation has had on electrical 
enterprise, and containing a few suggestions for the betterment of 
the present situation. As the generation and supply of electricity 
for lighting, power, or traction are strictly regulated bv Act of 
Parliament, it is obvious that electrical progress must be seriously 
affected for good or for evil by the state of the law relating to 
electricity. It is impossible to attempt here to cover the whole 
field of clectrical legislation, but attention may be directed to one 
or two special points. 

If we omit the Electric Lighting (Clauses) Act of 1899, which 
merely codifies the provisions usually incorporated in a provisional 
order granted by the Board of Trade, we find that there has b en 
no public legislation upon the generation and distribution of elec- 
tricity since 1988, when an act was passed to amend certain defects 
in the original Act of 1882. This absence of legislation during a 
period in which the applications of electricity to the service of 
mankind have been enormously improved and extended, would not 
be remarkable if the original acts had been adequate, not only to 
the needs of the time at which they were passed, but to those of 
the present day ; but, as every one knows, this is far from being 
the case. Those statutes were framed to meet the case of dis- 
tribution ef electricity over a small area, and no provision was made 
for the time, which has long since arrived, when it would be 
possible and even economical to distribute from a given centre over 
& wide area, extending far beyond the boundaries of any particular 
parish or municipality. There might still have been a chance that 
the parochial idea embodied in these early statutes, would, in the 
course of time have been abandoned, had not Parliament fixed this 
idea as a permanent feature of British electrical distribution by 
giving to the local authorities the right of purchase of the under- 
takings supplying their areas after a period which was first stated 
at 21 years but afterwards extended by the Act of 1888 to 42 years. 
In addition to this, the Act of 1888, although intended to promote 
the introduction of electric lighting, went far towards stifling 
private enterprise in this direction, by giving to the local authorities 
& veto on any petition to supply electricity within their areas. 
Thus it came to pass that in spite of the great progress made since 
1888 in the science of distribution, no one but a local authority can 
to-day obtain free unimpeded access to the Doard of Trade with 
& petition for a provisional order. and as local authorities are as 
jealous of one another as they are of private conipanies, tlie general 
result is that the municipal area is still.the unit area for distribution. 

There are, of course, many other prominent defects in the Elec- 
tric Lighting Acts. They do not, for example, provide for the 
compulsory purchase and sale of sites for generating stations, nor 
yet for the erection of these stations outside the area of supply. If 
proinoters of an undertaking desire either of these things they must 
proceed by special aet, not by provisional order; and the best proof 
of the inadequacy of the Electrie Lighting Acts to modern needs is 
that these private acts usually contain special clauses, of which the 
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object is to render inapplicable a larger or smaller number of the 
sections of the controlling public statutes. The whole subject was 
considered in 1898 by Lord Cross's Committee, which made many 
recommendations of the highest value—among them the abolition 
of the veto and the removal of the defects just noticed ; but until 
the present year the Government has shown no sign of being 
desirous or willing to give these recommendations the force of 
law. The Institution of Electrical Engineers, which has always 
been alive to the serious consequences of this defective legisla- 
tion, sought in June of last year to bring pressure upon the 
Government by sending a deputation to the President of the Board 
of Trade. It is impossible to express more forcibly or more clearly the 
objections to the present law than was done by the members of our 
deputation on that occasion ; but although we were then promised 
э, measure to remove these objections, nothing was attempted until 
May of this year, when a bill, embodying most of the recommenda- 
tions of Lord Cross's Committee, was introduced in the House of 
Lords by Lord Wolverton at the instance of the Doard of Trade. 
But the bill did not get beyond the introductory stage, and at the 
close of the session no progress had been made. The measure, 
however, must not be allowed to drop; and as the President of the 
Board of Trade has told us that his department desired to * press 
forward " this measure when opportunity offered, we may express 
the hope that next session it may not only be introduced, but may 
be placed upon the statute book. 


With regard to the distribution of electricity for power purposes, 
the Electric Lighting Acts make nospecial provision. Any consumer 
may use his supply either for lighting or power, or both. But in 
recent years the idea of promoting large power schemes to supply 
very wide areas has come prominently to the front, and since 1900 
several such schemes have been authorised by special Acts of Parlia- 
ment. The powers of supply conferred upon companies under these 
acts are twofold: they may supply energy for power purposes to 
any person, and they may supply energy in bulk to authorised dis- 
tributors. In this connection it may be noted that if the bill intro- 
duc d by Lord Wolverton becomes law it will be possible to obtain 
powers for supply in bulk to authorised distributors by provisional 
order, instead of proceeding, as at present, by special act. The 
most important point, however, about these modern power schemes 
is that in many cases the promoters come into sharp conflict with 
local authorities and other authorised distributors supplying urban 
or rural districts within a large area which they desire to cover by 
their scheine. The local authorities are especially antagonistic to 
any proposal which would allow another body to come into their area 
to supply electricity, and in some cases Parliament has cut out, from 
the area which a particular scheme desires to cover, various towns and 
districts possessing their own electricity supply undertakings. Now 
it seems desirable that the local authorities should consider care- 
fully the advantages of taking their supnly in bulk from a power 
scheme instead of generating for themselves on a small scale. In 
very many cases it would be much more economical to do so, and 
they would still be left the sole distributors in their own areas. 
But if local authorities will not do this, Parliament must consider 
what is best for the country at large; and as the rural districts 
must obviously gain by the supply of electrical energy at cheap rates, 
the towns should not be allowed to prevent this gain by obstructing 
or rendering ineffective the scheme for the larger area. The point 
is, that if all the towns, which constitute the“ fat” districts, are 
cut out of these schemes, leaving only the ** lean " rural districts for 
the large-area companies, there can be little or no hope of financial 
success. In order to obtain, therefore, the greatest good for the 
greatest number, the larger authority ought to be allowed, where- 
ever possible, to prevail over the smaller municipalities opposing it, 
especially when we consider that this does not entail an injustice 
to these municipalities, but only a slight narrowing of the field of 
municipal enterprise. 


It remains to consider what is, perhaps, the most remarkable 
feature in recent electrical progress—the development of the electric 
tramway ‘The law relating to this branch of the subject is, 
unfortunately, still more unsatisfactory than that dealing with 
lighting and power, for the controlling act is still the Tramways 
Act of 1870, which was passed before electric traction was intro- 
duced, and was intended to deal simply with the ordinary horse- 
tramway. The defects of that act are too well known to require 
mention here ; the objectionable veto given to the local authorities 
has once more been sufficient in itself to retard progress to an 
extraordinary degree. The fact that in the last few years electric 
tramways have developed so much in this country is not due to the 
existence of the Tramways Act, but principally to the fact that it 
was found possible to evade that act to a considerable extent by 
promoting these concerns under the Light Railways Act. 1896 
—an act which was really intended for another class of 
undertaking altogether. That act has proved beneficial to a 
high degree, as it lowers the cost and simplifies the procedure 
when a tramway scheme is promoted; but in the years during 
which it has been in operation various defects have been 
discovered and attempts have from time to time been made to 


have them remedied. My predecessor, Mr. Swinburne, pointed out 
these defects to the President of the Board of Trade when our depu- 
tation waited upon that Minister last year, and here, again, we 
were promised a measure to remedy them. A bill was introduced 
this year, but it was unsatisfactory in the extreme, as it made no 
attempt to deal with the whole subject, but merely tinkered at one 
or two details; and we cannot regret, therefore, that it made no 
progress. The Board of Trade had previously appointed a com- 
mittee to consider what amendments of the Act of 1896 were 
desirable, and as the President of the Board of Trade told our depu- 
tation that a report had been received from that committee. we 
naturally expected that the new bill would deal comprehensively with 
the subject, but in this we have been disappointed. The old Tram- 
ways Act ought to be repealed, and replaced by a measure suitable 
for modern needs. Under the Light Railways Act the powers of the 
Commissioners might with great advantage be extended. At present 
they are hampered by the feeling that, if not bound by the letter of 
the Tramways Act, they must, as far as possible, respect its spirit ; 
and hence the absence of consents from local authorities has more 
weight than is proper. In cases where a light railway scheme is 
likely to compete with an existing railway company, the provision 
that the promotors must proceed by private bill, and not by an 
inquiry before the Light Railway Commissioners, also militates 
considerably against the usefulness of the Light Railways Act by 
curtailing the powers of the Commissioners; and this restriction - 
ought to receive attention in any amending measure. 


. These are but a few of the numerous points in the present law 
which call for attention The whole of our electrical legislation is 
in urgent need of reform; and, after so many promises have been 
made, it will be very regretable if nothing is done to remove the 
existing defects. 


While the electric light and power undertakings have obtained 
but little legislation in their favour, it is a relief to see that Parlia- 
ment has granted railway companies certain advantages. By the 
Railways (Electrical Power) Act, which received the Royal assent 
on August 14th last, existing railway companies, desiring to convert 
any of their lines to electric traction, are enabled to obtain sufficient 
powers for so doing by means of an order of the Board of Trade. 
They may become interested in power companies and may take 
from them electrical energy for the supply of their main or branch 
lines. 

In spite of the legal impediments referred to, it will be found on 
investigation that substantial progress has been made in Great 
Britain in the utilisation of the electric current for both light and 
power purposes. Exclusive of traction motors, in March of this 
year, lamps and motors equivalent to over 14,000,000 8 c.p. lamps 
were connected to the mains of public electricity supply under- 
takings, the metropolis being represented to the extent of about 
5,000,000. There were about 300 towns enjoying the advantage 
of an electricity supply, this number including, with two excep- 
tions, all the towns whose population exceeds 100,000. The 
exceptions were Tottenham and the Rhondda district, which 
did not seem anxious to be alongside of their 38 fellows. It 
appears that at this period, exclusive of power companies, 
the public supply stations had motors amounting to 55,000 Н.Р. 
connected totheir mains. Municipal undertakings own generating 
plant of a rated capacity of 320,000kw., and private undertakings. are 
represented by 160,000. In the metropolis the companies are pro- 
prietors of about 100,000kw., whereas the public bodies are respon- 
sible for, approximately, 28,000. The pre-eminence of the companies 
in London is due to the fact that they acted as pioneers and were 
first in the field. The average rated capacity of a British station 
appears to be about 1,400kw. It is to be remarked that, while in 
the provinces the average municipal station has a capacity of nearly 
three times that of a company station, in the metropolis the ratio 
is reversed. Again, the average metropolitan company has, approxi- 
mately, ten times the plant capacity of the average provincial company. 

It is interesting in this investigation to note that »nodern tendencies 
in this country are decidedly in favour of the direct-current system 
with a three-wire distribution. The number of direct-current under- 
takings increased froin 139 in 1901 to 214 in 1902 and 260 in 1903. 
For these three years the alternating-current stations numbered 67, 
68 and 69 respectively. There are now established in Great Britain 
13 two-phase and five three-phase stations, exclusive of power- 
transmission stations. In 29 cases supply is given on two or even 
more systems. Many of the alternating-current stations have taken 
up the supply of direct current, others have added two-phase or 
three-phase supply to their single-phase service, or have changed 
over completely to one of these. The direct-current system appears 
to be in no immediate danger of supersession, in part owing to the 
raising of the voltage, and the consequent possible extension of the 
service area. The number of voltages in use is somewhat con- 
fusing, and presents to the Standards Committee a difficult problem 
to solve. These voltages now amount to about 16, and out of 289 
examples of pressures nearly one-third are declared at 230, more 
than one-sixth are given as 220, while voltages of 240, 200 and 100 
claim about one-eighth each. There are between 50 and 60 stations 
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which revel in more than one declared pressure. The extent to 
which the change from one voltage to another has taken place may 
be judged from the fact that in 234 cases the pressure is upwards of 
200 volts ; 64 supply current both above and below 200, and there 
are only 29 whose supply is entirely under 200 volts. 


Although at the present moment the efficiency of carbon glow 
lamps, and, in certain cases, of arc lamps, is not so great at the 
higher voltages, yet it cannot be gainsaid that the change of voltage 
has been a beneficial one both for the supplier and the consumer. 
The supplier has benefited through a more profitable use of his 
current conductors; this benefit has considerably more than out- 
weighed the expenditure, in other directions, that the change 
entailed. In many cases one of the large expenditures must have 
been in the purchase of storage batteries, for it appears that out of 
330 stations no fewer than 240 use these batteries to a greater or 
less extent. The only drawback to the change would appear to 
exist in the case of small motors. 


Some remarks on the methods of charging for current could be 
made, but I limit myself to pointing out that the number of lighting 
undertakings in which the maximum demand system is employed 
alone is now 104 as compared with 114 in 1902, or say 314 per cent. 
instead of 40 per cent. of the totals of the respective years. The 
maximum demand system in conjunction with one or more other 
systems is used in 74 cases, as against 38 in 1902, or say 224 per 
cent. as compared with 194 per cent. A simple uniform rate gives 
the corresponding figures of 70 and 63, representing 214 per cent. 
against 22 per cent. I regret I have not been able to collect 
information with regard to private installations in Great Britain 
which would prove sufficiently comprehensive. I have, therefore, 
decided to leave this portion of the subject alone. 


There is still room for improvement in the carbon glow-lamps. 
I am given to understand that 16 c.p. lamps for 200 volts and 
upwards, with a life of 1,000 hours at an average consumption per 
candle of even 4 watts, can hardly be obtained us a commercial 
article. ‘The production of the Nernst lamp seems to be improving, 
and its eniployment in a large number of towns for street lighting, 
and in many private installations, will enable people to thoroughly 
appreciate its merits and utility. I find that the most recently 
introduced pattern gives three-quarters of a candle per watt when 
new. Nernst lamps are used by about 1,000 supply companies in 
the United States, the Hartford (Connecticut) Company alone 
employing about 4,000. In many cases these lamps are maintained 
by the supply company without extra charge, or at a nominal cost. 
The Osniium lamp of Auer von Welsbach is well spoken of for low 
voltages in some quarters. Twenty-five to 30-volt lamps have been 
made which show little diminution in light-giving power after 800 
to 1,000 hours burning. Apparently they absorb about 1:5 watts 
per candle, but are expensive to purchase. We shall doubtless hear 
more of the mercury vapour lamp associated with the name of 
Mr. Cooper Hewitt. 

While, with alternating-current work, the tendency is always to 
simplify the switch-gear to the utinost, this does not seem to be 
universally the case in direct.current practice, at any rate in 
the smaller public supply stations. Some of these have elaborate 
plug-boards, numerous 'bus bars, expensive battery regulators, and 
all sorts of alternative ways of doing the same thing. In many cases 
where these complications do not exist, not only the coinfort of the 
staff but the efficiency of the service are greatly increased. It 
appears to be forgotten that everything tending to simplicity has & 
beauty of its own which no complication can ever rival. In spite 
of the absence of any notable development in switch-gear, a very 
high standard has been attained by British designers, especially in 
heavy power and lighting work with alternating currents at high 
pressure. Following a totally different line from the Continental 
and American practice, our engineers have evolved apparatus which 
is at the same time safe, simple and reliable, while occupying a 
minimum of space. 

Iu the early days of the electrical industry, when the range of 
possible distribution of current was restricted, the engineer had to 
seek a site for his generating station in crowded and expensive 
districts. To economise space he employed high-speed reciprocating 
engines and water-tube boilers. At that period he could doubtless 
do this with advantage, as the generator units in use were, com- 
paratively speaking, small. To-day the units are larger aud the 
range of possible distribution is increased. It is not, therefore, so 
necessary to follow the old practice, and in many cases to do so is 
inadvisable. 

Among the remarkable things of the year may be mentioned, as 
in course of construction, four turbo-generators of the Parsons type, 
each rated at 5,500kw. to 8,280kw., and occupying a space measuring 
only 51jft. by 14ft. by 12ft. A 6,500kw. turbo-generating set is 
being built by Brown, Boveri & Co. which measures 59ft. by 10ft. by 
10ft. А Curtis turbine of 5,000kw. is running in Chicago; this 
turb ne is a combination of the Parsons and De Laval systems, and 
is arranged with a vertical shaft, a somewhat inadvisable design. 
In shap it is cylindrical, and, including turbine and generator, 
stands 25ft. high with a diameter of 14ft. It may be interesting to 


note that there are over half a million н.р. of turbines in use or on 
order, and 24 stations in this country use the turbine more or less. 
While referring to large units, it may be of value to state that the 
Société Cockerill of Seraing is expected to show at the St. Louis 
Exhibition next y ar a gas engine of 3,000 H. p.; this engine will 
have two cylinders. each of 5lin. diameter, and will run at 85 revs. 
per min. It is said that the Gasmotoren Fabrik Deutz is designing 
a 6,000 H.P. engine. 

With relation to electric driving in factories and ships, we all 
remember the excellent Papers read before the Institution by Mr. 
Williamson and by the late Mr. C. E. Groves. The contribution of 
the latter was especially interesting to me, as it showed in a striking 
manner the progress in the employment of the electric current on 
shipboard from the time of the Silvertown Company's installation 
on their cable steamer ** Dacia" in 1879, down to the huge deve- 
lopments already reached at the time the Paper was read. Among 
the recent varied uses to which electromotors can be put may be 
mentioned gold mining at the Klondike, where they are employed 
in dredging, washing and conveving the material to the tip. Another 
instance is the driving of a rolling mill, where a 400 н.р. motor is 
coupled direct to the rolls. In a large plate-glass works in America 
there are four generating sets of 4,000kw. each and one set of 
850kw. ; there are also 20 motors of 450 H.P. each and 20 of 200 fl. P.; 
the three-phase svstem is in use at 5,800 volts with frequencies 
of 40 and 25 cycles per second. A large colliery in the same country 
has plant of 2,900kw., the installation comprising 44 mining loco- 
motives and 75 miles of underground trolley wire ; the power is 
transmitted at 5,600 volts, three-phase 25 cycles per second, but is 
converted for use at 275 volts At the Carnegie Works electricity 
is used for almost everything requiring power, aud it is stated that 
in the Homestead Steel Works of Pennsylvania, by the aid of elec- 
tricitv, 4.000 men make as niuch steel as is 1nade at Krupp's with 
15,000 men. 

Since the establishing of the Portrush electric tramway in 1888 
the electrical engineer has encroached on the field of the tramway 
engineer, and, consequentlv, the purely tramway work, as apart 
from the electrical work, has often shown the mark of the active, 
clever but untrained mind, impossible curves and grades being 
attempted, and unnecessarily expensive work being done. There 
has been some advantage in this no doubt, as the experience gained 
by these works, although expensive, has tended to improvements 
in practice. There is an American manner in this mode of pro- 
cedure which lends to a free use of the scrap heap. The individual 
suffers, but the community eventually gains by the survival of the 
fittest. It is, I suppose, a rule which applies and must apply to all 
young nations and industries. The rough and tumble while it 

asts is interesting and exciting, and doubtless drives the workers 
to put their best foot foremost. The golden rule, * Be sure 
you are right and go ahead," is the best to follow, but it often 
happens that one dies and is taken from the arena before even the 
first part of the rule is complied with. On the whole, therefore, it 
is perhaps as well that chance should be allowed to play its part, 
and that activity and energy should not be troubled with a too 
severe bearing-rein. The rule before cited should probably be 
modified in the manner of the saying of the northern fariner to his 
son, and should read, ** Be sure you are right and go ahead, but go 
ahead." I think this has been the motto that has been adopted by 
electrical engineers since 1577, with the much desired effect that 
sufficient improvement has been made to enabl: the electrical 
bark of this country to be steered into still water for a time. This 
happy condition does not, I believe, exist in Germany or America, 
where apparently there are more heads to be broke." We have been 
toiling up a steep hill for many years, and the time has now arrived 
when we should stop and survey the landscape as a whole, instead of 
narrowing our view to the particular point towards which we happen 
at the moment to be ascending. Already many of the paymasters are 
uestioning the scrap-heap theory, as they know by experience that 
this is often evolved from nothing but a craving for change and a 
want of appreciation of the true value of money on the part of their 
advisers. I make these remarks with no desire to convey the idea 
that work in this country is not carried out conscientiously and well, 
but rather with the view of suggesting a curbing of the expenditure 
of money which produces a semblance for the moment of unbounded 
prosperity, while in reality it only means riding full gallop for a 
fall. If the fall should occur, the many men who are entering our 
ranks every day and swelling our numbers will find their prospects 
blighted owing to a disturbance of the trust which is placed in the 
electrical engineers of to-day by those who supply the sinews of 
war. I, therefore, think it incumbent on every electrical engineer 
to carefully weigh every recommendation he may make, not front 
the point of view of immedinte, but rather from that of ultimate 
efficiency, and to deal with every possible factor in drawing his 
estimates. The Papers read, and the discussions which take place 
in this hall, and in the meeting places of our local sections, tend 
to this end. 

I am afraid I am wearying you by reiteration, but I feel strongly 
ou this subject, which, in my opinion, affects the vital interests cf 
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the Institution, and I venture to lay before you things that, though 
perhaps to many of you are platitudes, may prove of use to our 
younger colleagues. The establishing of electrical tramways and 
the electrification of existing railway and tramway lines are rapidly 
assuming great proportions, and it is not difficult to predict that 
this branch of electrical engineering will continue to advance by 
leaps and bounds, providing employment for many electrical 
engineers connected with the Institution. From the report of the 
London County Council on the excellent work they have been doing 
in South London, it would appear that the difference in prime cost 
between laying an urban line on the conduit system and construc- 
tion on an overhead trolley system is not so great as to render the 
former altogether impracticable. I think, therefore, those autho- 
rities in the municipal areas are acting in the best interests of the 
inhabitants of this crowded metropolis who refuse to authorise 
erection of the unsightly, and in many cases dangerous, overhead 
conductors. The utilitarian may argue that whatever increases prime 
cost goes in restriction of development, and in this he 1s to & certain 
extent correct. But apart from the question of danger avoided, it 
is usual in civilised communities to have some respect for forms and 
appearances as well as for the purely useful. Moderation should 
reign in all things, and in relation to electrical tramways London 
does better to employ the conduit system and follow the example 
of Budapest and Paris, rather than erect an overhead system 
similar to that which disfigures my native city of Glasgow, and 
many other towns in this country. The conduit system has cost 
London per mile of single line about £14,000, an overhead installa- 
tion would have cost £7,000. In my opinion the difference is well 
spent. It may be argued that this difference does not represent the 
whole difference, and that many electrical arrangements can be 
made in an overhead system that would not be permitted in a 
conduit system. My answer to this is that it comes within the 
province of us engineers to overcome these difficulties; overcome 
them we shall if we only apply ourselves seriously to the task, and 
produce results which will pass the severest test that the Home 
Office, Board of Trade or other authority may impose. 

Passing on to the nature of the current supply, the continuous- 
current system predominates at present in Great Britain for all 
kinde of electric traction. Its supremacy is again being threatened 
by the monophase system, whose employment in certain cases 
possesses advantages that are greater than the disadvantages. "The 
efficiency for traction purposes of polyphase working has not been 
sufficiently proved, but as regards the method of transmitting power 
to considerable distances for conversion to continuous current to be 
applied to tramway purposes, the three-phase system has so far 
held the field at pressures up to 6,500 volts. A most complete 
system of high-pressure polyphase traction work was inspected 
by many members of the Institution during a visit to Northern 
Italy in the spring of this year, and to those interested in this 
subject it will be useful to closely follow the fortunes of the 
electrified Valtellina, Lecco and Milan Railway. For this line 
there are in course of construction electric locomotives, which 
have been designed to exert a tractive force of from 7,500lb. to 
11,000lb., at а speed of 40 miles per hour, their individual output 
being, I understand, from 800 B. P. to 1, 200 HP. The exceedingly 
interesting experiments being made on the Marienfelde-Zossen 
military railway have resulted so far in the attainment of a speed 
rated at 125 miles per hour. The railway from Berlin to Zossen is 
about 15 miles in length, and the current generating station is about 
8 miles from the head of the line. The car, a Siemens and Halske 
design, was supplied with power from the line wire at a pressure of 
about 14,000 volts.* The inauguration of through traffic between 
Liverpool and Bolton, a distance of 40 miles, marks an important 
epoch in the progress of the South Lancashire tramway project, 
which embraces a network of more than 500 miles of track, and will 
serve an area whose population is about 5,000,000. 

The application of electric traction to our railways is progressing. 
At present the sections which are being dealt with are those which 
have a great traffic density or a frequent service. This policy is 
doubtless a wise one, asthe railway companies limit the application of 
a considerable capital expenditure to the best paying division of their 
lines, and to those portions where the benefits to be derived are the 
most apparent. During the current year, the first section of the 
Metropolitan- District Railway conversion has been made and it is 
expected before March of next year that the Moorgate Street-Drayton 
Park and Drayton Park-Finsbury Park sections of the Great 
Northern and City Railway Co. will be in operation. The Mersey 
Tunnel Railway has been completed, and the conversion of the 
Wirral Railway is under consideration. The North-Eastern Rail. 
way has had trial runs along Tyneside, and good progress is being 
made with the Liverpool-Southport line. The Central London 
Railway is completing the change from locomotive to motor-car 
driving. The motor-car system is generally accepted as the best 
form for passenger traffic for many reasons which I need not 


* Since writing the foregoing I notice that the car designed by the 
Allgemeine Electricitits Gesellschaft has, on the same line, attained a 
speed of 1304 miles per hour. 


recapitulate. The direct-current system at 500 to 700 volts appears 
to remain as a standard for railway work of this class, as well as 
for tramway work, but there are signs that single-phase alternating 
current may prove а rival. In the United States the Washington 
Annapolis Railway is being equipped with an overhead system, 
which will deliver direct to the motors a single-phase current at 
8,000 volts. The three-wire system of feeding tramways and rail- 
ways, though not without examples abroad, has not been adopted 
in this country save on the City and South London Railway, where 
it seems to have proved satisfactory. 

The only surface-contact system in this country is that which has 
had nearly a year's trial at Wolverhampton. Troubles have arisen 
between the Corporation and the company ; it is, therefore, impos- 
sible to say exactly how the matter stands. It is believed that the 
Kingsland mechanical switch surface-contact system may be tried 
at Dresden shortly. 

Although accumulators are being extensively used for private 
carriages in London and elsewhere, yet this country has not seen 
its way to employ them for rail or tramways. In Italy and Germany 
some use is made of them, and it is stated that, as the result of two 
years’ working on lines running out of Bologna, the cost of battery 
traction has proven 28 per cent. cheaper than steam. The use of 
storage battery locomotives in America for shunting and mine work 
appears worthy of mention, as it seems to have attained consider- 
able proportions, and to have proved successful in practice. 

In the provinces the great power distribution undertakings are get- 
ting to work by degrees. Besides the Midland and Newcastle concerns 
we can now count the Durham, Lancashire, North Metropolitan and 
South Wales Companies. The advantages of electricity as a motive 
power seem to be readily appreciated by the industrial populations 
of these districts. Among some of the large schemes in project is 
the electrification of the National Railways of Sweden, the original 
power being derived from water pressure or the combustion of peat. 
Estimates are being drawn for 2,700 miles of railway, calling for 
over 100,000 н.р. The official estimate shows that there will result 
а saving of 50 per cent. in the present working expenses, which 
amount to about £800,000 per annum. Switzerland again speaks 
of a conversion of its national lines, entailing the use of 30,000 н.р. 
to be obtained from water pressure. 

The utilisation of the Victoria Falls of the Zambesi is a project 
under serious consideration, and at least a portion of the scheme 
may be near realisation. Some three months ago certain details 
of the scheme were made public, and from these it appears that 
whereas the Niagara Falls are equivalent to a continuous loss of 
7,000,000 R. P., at the Victoria Falls of the Zambesi the loss is five 
times as great. In advocating the utilisation of this waste, it is 
pointed out that tramways near San Francisco are driven by a 
current which has its origin in the Ubax Falls about 220 miles 
&way, and that some American engineers estimated that power 
giving & steady load of 24 hours per day could be delivered 
330 miles from the generating plant at about £4. 10s per kilowatt. 
At Niagara six syndicates are carrying out work which, when com- 
pleted, will be capable of generating over 1,000,000 н.р. Some of 
the generating sets will be of 10,000 н.р. working at 11,000 volts. 
The pressure will be converted to 60,000 volts. The highest 
pressure as yet made use of in Europe for power transmission is in 
Italy—namely, 40,000 volts. This plant is not yet completed. It 
is intended that water power will develop 7,500 kw. at 9,000 volts 
(49 cycles per second), which will be transformed to 40,000 volts for 
transmission. In the United States, in Montana, where a similar 
pressure is employed for transmission, the voltage was increased to 
80,000 for а few hours with success. Consideration of these volt- 
ages recalls the experiments made in March, 1883, just 20 years 
ago, by Marcel Deprez, in power transmission between Paris and 
Creil, a distance of 57km. at a pressure of 5,700 volts. One also 
thinks of the transformer « f Gaulard of about that period. 

I now turn to the subject which gave birth to this Institution and 
from which its first title was derived, I mean the subject of tele- 
graphy. Between May 26th and July 7th of this year an Inter- 
national Conference of the Telegraph Administrations was held in 
London at the invitation of His Majesty's Government. These 
meetings are, so far as may be, quinquennial, and are usually held 
in the capitals of the Great Powers. The last meeting in London 
took place in 1879. The discussions which now are carried on 
between the Government delegates, and with the representatives of 
the telegraph companies who are also invited to be present, are 
purely of an administrative order, and principally deal with tariffs 
and the rules for carrying out the international exchange of tele- 
grams. Technical questions such as the size of conductors and the 
classes of instruments to be employed in the international service 
are either already agreed upon or are the subject of separate and 
private understandings between the Administrations interested. 
These have been fairly well standardised during the 88 years that 
have elapsed since the first conference was held in Paris. 

Since 1879 the growth in the length of telegraph landlines has 
been very large, and the development of submarine telegraphy has 
been almost phenomenal. At that date the public were just begin- 
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ning to realise what power for good or for evil was being placed at 
their disposal. Merchants were beginning to feel that the submarine 
telegraph had a centralising effect which enabled them to carry on 
their business with smaller stocks of goods. The large merchant 
had no longer the control of the foreign markets which his wealth 
had formerly given him, and the small merchants began to have an 
innings. When this state of things came home to the traders, sub- 
marine telegraphic facilities were in great demand; the cables across 
the Atlantic and other oceans began to multiply, and new centres 
of industry were connected to the chain. The men at the head of 
cable affairs, and notably the late Sir John Pender, were not slow 
to meet these developments by increasing the ramifications of the 
telegraphic network, and bringing the charges for telegrams to such 
& figure as to encourage the public to make full use of the means of 
inter-communication placed at their disposal This policy was 
hastened by the wholesome dread of competition, where such did 
not exist, and by competition itself. A year ago the gap in the 
world's telegraphic girdle was completed by the laving of the trans- 
Pacific cable, which now unites Canada with Australia, and this year 
has seen completed a second line across the Pacific from San Fran- 
cisco to the Philippines and China by way of the Sandwich Islands, 
Midway and Guam. 


It is strange that during this development the improvements in 
the types of telegraph cable emploved have not been great, nor has 
there been any great advance made in the design of the instruments 
used for the transmission of signals, but the administrative work 
has been vastly bettered. Messages which formerly took hours in 
transmission are now received from the public and delivered to the 
addressees in a few minutes. I am informed that a telegram 
announcing theresult ofthe yachtraceforthe America Cup wascarried, 
in August last, from London to South Australia in four minutes. 
This message, which was forwarded via South Africa, was handled 
by 15 operators, passed through 11 stations, and traversed 14,404 
nautical miles of submarine cable and 1,515 statute miles of land- 
lines. Ordinary commercial traffic cannot be dealt with at this 
speed, but the instance I quote shows what can be accomplished 
when special arrangements are made to carry news which is of 
ро interest. The manager of an American cable company 

as told me that the result of the America Cup Race reached London 
one minute after the termination of the race, having been trans- 
mitted through 8,400 nautical miles of submarine cable, and some 
200 statute miles of land wire. The record time between New York 
and London is 30 seconds, and messages have been sent and replies 
received in one minute and 80 seconds. 


During the last 25 years the engineers engaged in submarine 
telegraph work have devoted more care to the surveys of route than 
was previously the practice; to a great extent this means that the 
engineers have succeeded in persuading the capitalists that these 
surveys are of prime importance. The Atlantic cables of 1857.8, 
of 1865, 1866, and on to 1874 were laid on the data as to the ocean 
bed furnished bv perhaps 80 soundings taken over a route some 
1,700 nautieal miles long. In 1871 Lord Kelvin furnished & means 
for sounding which did not exist previously, and in 1872 the Silver- 
town Company made a first trial, The late Sir William Siemens, 
in 1874, carried out the first systematic sounding in the Atlantic, 
and from that time forward until 1883 it was the habit to take 
soundings, but not to make a full and careful survey. With the 
results obtained from these soundings our knowledge of the ocean 
bed was increased to the extent of teaching us that submarine 
mountains, plains, and gullies exist, and that the physical con- 
ditions of the submarine floor are very similar to what one observes 
in travelling through Europe from Calais to Brindisi. In 1883, 
the first thorough preliminary survey of any cable route was made, 
but as this has been the subject of a Paper read before the Institu- 
tion on November 10, 1887, I need not enter into detail, further 
than to say that the result of this survey materially altered the 
original plans for laying the cable on account of unsuspected eleva- 
tions and depressions of the ocean floor having been discovered. 
In addition to the configuration difficulties to be encountered 
by a submarine cable, the chemical composition of the soil 
is important, as it greatly atfects the cable's life. A paper referring 
to this subject was read before the institution on March 11, 1897. 
I had the pleasure of handling, about a month ago, a piece of 
submarine cable which had lain at the bottom of the sea in deep 
water for nearly 30 years, and its appearance was such that I was 
unable to say whether it could not have lain for another 30 years 
without showing any deterioration. To-day there are employed in 
cable work 47 ships representing 92,094 tons. The largest, the 
Colonia, belongs to the Telegraph Construction and Maintenance 
Company, and has a dead-weight capacity of 11,000 tons. When 
he considers the comparative facilities with which cables are now 
repaired, no shareholder in a submarine telegraph company need 
fear for the permanancy of his property. In July, 1879, there were 
50,450 nautical miles of cable in operation ; there are now under 
the sea 222,253 nautical miles, and I have every reason to believe 
that this mileage will continue to increase. 

On wireless telegraphy I have no new developments to report. 


The Cantor Lectures delivered by our Vice-President, Prof. J. A. 
Fleming, before the Society of Arts in March of this year, and the 
description of the Lodge-Muirhead system in Page's Magazine for 
last May, give to any one interested in the subject the latest com- 
municated information of any value.* I need only add that there 
seems no immediate prospect of its seriously competing with the 
business of the existing telegraph companies. 

In my remarks concerning the means of transmission through 
submarine cables, I omitted to make reference to the relay of 
Mr. 5. G. Brown, which was described by him in the Paper he 
read before the Institution on May lst of last year. I may also 
mention that since 1879 considerable improvements, though of a 
minor nature, have been made in duplex transmission. 

The use of the telephone continues to extend, and in addition to 
the greater facilities offered in Great Britain there are gradually 
being established international wires which place in telephonic 
communication the principal towns of Great Britain and several of 
the commercial centres on the Continent. So far as I am aware, 
no practical use has yet been made of Poulsen's teleautograph, 
which I had the pleasure of inspecting with our Vice-President, Mr. 
Gavey, and of which he gave a description in a communication to 
the Institution on November 22, 1900. 

Before passing to the next portion of my subject, I should like to 
make a short reference to a very early investigator into the 
phenomena of magnetism. I mean Dr. William Gilbert. Our 
Past-President, Dr. Silvanus Thompson, who has taken so great an 
interest in the bibliography connected with Gilbert, tell me that the 
tercentenary of the death of this remarkable man will occur on 
December 10th next (new style), and that probably some notice of 
the fact will be taken by his native town (Colchester) and by the 
Royal College of Physicians, of which body Gilbert was President 
at the time of his death. As you are doubtless aware, the work by 
Gilbert, notably his ** De Magnete Magneticisque et Magno-magnete 
Tellure," shows a patient observation and careful recording of 
results, which resemble in many ways the method of Michael 
Faraday. Your council have not yet decided what steps, if any, 
will be taken by the Institution in connection with this celebration. 

Whilst reviewing the state of electrical progress, mention should 
be made of the work of the Engineering Standards Committee. 
This committee is making some progress in its work, and it is 
pleasing to note that the government has recognised that the Insti- 
tution of Civil Engineers, the Institution of Mechanical Engineers, 
the Institution of Naval Architects, the Iron and Steel Institute, 
and this Institution should be assisted in the useful work they 
are doing. A government grant has been made which will lighten 
the burden of these Institutions, as until this assistance Was 
received they were not only doing the work, but were also 
providing the funds necessary for carrying it out Sir William 
Preece and Colonel Crompton, two of our past presidents, are 
menibers of the general committee and represent the Institution. 
The former is chairman of the electrical plant divisional committee, 
which is most directly connected with our branch of the subject. It is 
to be hoped that some of the results of the deliberations of the elec- 
trical plant cominittee may shortly be published, and should they be, 
I shall append them to this address by way of further publication. 

While speaking of the work of the Engineering Standards com- 
mittee, [ cannot resist the temptation to protest against the continual 
attempts which are made to apply to our weights and measures and 
money what is called the decimal system. However regrettable it is 
that scientific men should not have boldly recommended for adoption 
12 instead of 10 as the place ratio of figures when so many sweeping 
changes were made at the time of the French Revolution, I am 
afraid they are too indolent to do so now, and that 10 will continue 
in use until another universal upheaval changes all things. Because 
10 is conventionally adopted for this ratio, there appears to me no 
reason why the system should be extended to sll the weights and 
measures necessary for common use, bringing about many absurdities, 
and in many cases establishing very inconvenient standards. The 
adoption of the metre or any other measure of about its dimensions as 
a unit of length matters little, but if the metre be adopted, it is no 
reason because a millilitr of distilled water is supposed to weigh 
1 gramme at 4° Celsius in vacuo that butter, coals, diamonds and wood 
should be compulsorily dealt with in metres or their decimal deriva- 
tives. Iam the first to admit that in physics and chemistry there are 
undoubted advantages in having, so far as one can, a common rela- 
tion existing between the various units, but that is no reason why 
we should combine to force on the public a system of weights, 
measures and money which is so much against nature that it 
hardly obtains currency in the countrics of its adoption. In France, 
precious stones are to-day bought and sold in carats; firewood in 
cordes ; milk in pintes; gravel in toises; grain, potatoes and char- 
coal in boisseaux; wine in barriques, feuillettes, deini-setiers and 
chopines ; wood for construction in pieds, pouces and lignes; beer 
in canettes and pots ; sugar and cotfee among the poor people are 


* See The Electrician of March 27th for a technical description of the 
Lodge-Muirhead system and, for the most recent developments, The 
Electrician of October 16th.—Eb. E. 
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dealt with in livres, demi-livres, &c. Cattle dealing is carried on in 
pistoles and écus, and not in francs. Finally, they have just issued 
a 25 centime piece, doubtless because it represents a quarter of a franc. 
In my opinion, the decimal system applied to weights and measures 
and money offers too limited a field for the operations of ordinary 
life: and I should be sorry to see it with all its disadvantages forced 
upon us by legislation to the exclusion of other systems, when the 
admitted advantages to be gained are so small. 


I should now like to make a few remarks, if time will admit, on 
the present functions of electro-chemistry. This is one of the most 
progressive branches ot electrical industry; although striking 
advances are rare, constant improvements in detail are being made, 
and processes which have been long outlined are being developed 
into commercially practicable methods. Probably there has been 
no step so noteworthy during the year as the announcement by 
Mr. James Swinburne of his invention of a new process for the 
reduction of metallic sulphide ores, which, with the collaboration 
of Mr. Ashcroft, he has put to test on a commercial scale. The 
process consists in treating the ores with chlorine, displacing the 
sulphur, which is recovered—the essence of the invention being the 
fact that this reaction takes place without the formation of cloride 
of sulphur; various precipitations follow, according to the metals 
present, the final result, after all the other materials have been 
extracted, being zinc chloride. This is electrolysed, the zinc being 
obtained in the metallic state, and the chlorine is ready to be utilised 
again. Thus the process is cyclic, and it is applicable to almost all 
kinds of ores, including the huge piles of waste which have accumu- 
lated as the result of less complete processes. This system may well 
prove of the utmost importance in metallurgy. 


Another valuable process, which has made considerable progress 
during the past year, is the reduction of iron ores by means of the 
electric furnace. At Livet, in France, the process is in practical 
operation, generators of 1,200 н.р. each giving single-phase current 
at 30,000 amperes each, and driven by water power, being employed. 
The output is 12 tons of steel per day. At these works ferro-silicon 
is also made from quartz, scrap iron and coke, at less cost than 
that of smelting, and copper pyrites is reduced to copper and iron 
sulphides rich in copper, and ready for the ordinary smelting process. 
Steel of high quality is similarly produced in Sweden as the rate of 
1,500 tons per annum. With the Stassano process the expenditure of 
energy is said to be 3,000 н.р. hours per ton of iron; but with the 
Ruthenburg system it is said that 500kw. hours suffice, and that 
ores of poor quality can be treated. Large deposits of iron ore 
exist in Canada, remote from coal mines, but within reach of 
Niagara Falls, and it is said that a Canadian syndicate has been 
been formed to work the Ruthenburg system with power derived 
from the Canadian Niagara Falls hydro-electric works. 


Already in Canada the Betts process for refining lead is in opera- 
tion—at Trail, B. Columbia—the daily production amounting to 
7 tons of lead. The crude lead is used as anode in a bath of lead 
fluosilicate and fluosilicic acid; there are 22 anodes per vat, through 
which 4,000 amperes are passed, and the pure metal is deposited on 
the cathode, leaving the impurities, including the precious metals 
and copper, on the anode in a skeleton of spongy lead. 

In a quite different direction electricity is being used for the 
purification of the water supply of towns. There are two installa- 
tions of this kind in Germany— Schierstein and Paderborn—where 
the Siemens ozonising tubes are in use; air is charged with ozone 
by means of these, and is passed up dripping towers, down which 
the water trickles, with the result that it is completely sterilised as 
regards all deleterious organisins. At Schierstein the capacity of 
the plant is nearly 50,000 gallons per hour, and the power required 
is 50 H.P., of which, however, only 27 is used for ozonising, the 
remainder serves for pumping, &c. The pressure used is 8,000 volts. 
The working cost is in all from 344. to 44d. per 1,000 gallons. By the 
Jaruti process water is electrolysed to give pure hydrogen and oxygen, 
consuming 115kw.-hours per 1,000 cubic ft. A solution of caustic 
soda is used, with a perforated iron diaphragm to separate the gases. 

At Stangfjorden, in Sweden, the Jebsen system is used for the 
manufacture of briquettes from peat. The latter is carbonised by 
heating with the electric current, derived from water-power, and 
the tarry by-products are recovered. 

The production of nitric acid from the atmosphere has long been 
the subject of experimental research ; it is now in active operation 
at Niagara Falls, where by means of electric discharges at extremely 
high pressures and frequencies the nitrogen and oxygen are caused 
to combine. The same subject has been dealt with on the Continent, 
where а return of 52 to 55 grammes of nitric acid per kilowatt-hour 
has been obtained, using a current of 0:05 ampere at 50,000 volts, 
and 6,000 to 10,000 cycles per second. As Sir William Crookes has 
shown, the fixation of atmospheric nitrogen may in the distant 
future have a most important bearing upon the existence of the vast 
population of the earth, when natural sources fail to furnish an 
adequate supply ot food. In connection with this subject, the 
synthesis of sugars by the electrolysis of carbonic acid, ammonium, 
phosphate, &c., which has been accomplished by Walther, is of no 
little interest. 
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The extraordinary potency of electrolysis and the electric furnace 
in chemical and metallurgical processes has been most largely made 
use of in America, which is, in fact, the electro-chemical headquarters 
of the world. The various works which derive their power from 
Niagara Falls are producing caustic soda, chloride of lime, carbide 
of calcium, chlorate of potash, sodium and sodium peroxide, sodium 
cyanide, baryta, phosphorus, nitric acid, lead, carborundum, 
graphite, corundum, &c. A single American concern is producing 
4,000 tons of aluminium per annum, while the United States pro- 
duces 278,860 tons of electrolytic copper per annum, no less than 
86:5 per cent. of the world's output. Siloxicon, a highly refractory 
conipound of silicon, carbon and oxygen, is one of the latest products 
of Niagara. The electrolytic rectifier, which depends upon the 
peculiar properties of aluminium in an electrolytic cell is a device 
which will have many applications, especially since it has been so 
arranged as to ingeniously utilise both positive and negative waves 
of an alternating current. 


One of the most important branches of electro-chemistry is that 
which relates to secondary batteries, and, in spite of the immense 
amount of work which has been done in this direction in the past, 
remarkable progress has been made of late. The most notable inven- 
tion in this department is the Edison nickel-iron cell, which appears 
to be on the verge of adoption on a commercial scale. Elaborate 
machinery has been designed and constructed at great cost for the 
rapid mauufacture of the cells, and trial cells have been in the hands 
of European experts for many months, while complete sets have 
been exhaustively tested in America and England. There seems to 
be no question that the cells have fiulfilled the claims made for 
them, and that their introduction in quantity will give an immense 
impetus to the electric automobile industry, and even to aceumulator 
traction in general. The cleanliness, capacity, and seeming inde- 
structibility of the cells, joined to their highly perfected mechanical 
construction, render them admirably adapted to automobilism, and 
the stated ability to charge them with 75 per cent. of their full 
capacity in one hour is a feature of the first importance. Other 
cells have been brought forward, notably the Elieson cell, which is 
an improved lead plate cell, with the property of enduring remark- 
ably high rates of charge and discharge without injury, and the 
* N.S.” (Niblett Solid) cell, in which the whole of the positive and 
negative elements are packed tightly in a container. Each of these 
has meritorious features, but whether they will stand the test of 
time cannot yet be decided. 


Besides the foregoing examples, à vast amount of work is being done 
in every branch of electro-chemistry, and the recent formation of the 
Faraday Society, admirably named, to further the interests of the 
science and industry in this country—long after the birth of similar 
societies abroad, it 1s true—can well be included as one of the most 
important and fruitful “recent developments” in the electrical world. 


I will now bring this address to a close, as I began it, witha 
reference to the growth of this Institution. In my opening remarks 
I omitted an observation which I should have made concerning this 
growth, and that was in reference to the source from which our 
members are drawn. Had not a great wave of educational fervour 
passed over this country some 20 years ago, had not the establish- 
ment of technical institutes all over the country taken place, had 
not Lord Kelvin and others educated their pupils in a way which 
best fitted them for the position of efficient teachers in these tech- 
nical colleges, our Institution would not have attained its present 
importance, and the posts filled by many of its members would, 
perforce, have been filled by the better educated foreigner. It is a 
great advantage to the taught that their teachers should be con- 
cerned with the practical side of the subject they treat, and this in 
itself is a justification for those who teach being members of our 
Institution and taking an active part in its management. "Teaching 
froin text-books which are written on an undeveloped science causes 
the student to learn many things that he has to unlearn, and 
launches him into the world full of information which may have 
been abandoned altogether, or is at least five or six years old. If 
the teachers are in touch with everyday practice the taught 
profit immensely, and leave their colleges with knowledge which, 
although it may later require modifying, has at any rate, the 
advantage of being the knowledge of the day. I believe the elec- 
trical industry in this country is almost entirely in the hands of 
electrical engineers educated in England. Can this be said of the 
chemical industry ? I doubt it, and presume that it is because the 
latter is a much older science, and has not been favoured in possess- 
ing in this country so many educational advantages as are oflered to 
those engaged in the electrical industry. It certainly has not, as a 
general body, had teachers with the same practical experience, 
although there undoubted signs that the younger generation is being 
better taught. 

To cite one instance in my personal knowledge, out of many 
which might be selected: I remeinber my father introducing into 
Scotland, for purposes of calico printing and dying, the use of cer- 
tuin coal-tar dyes, the employment of which had just been made 
practicable by Mr. W. H. Perkin. Forty-five years have elapsed 
since then; and although Great Britain has practically been the 
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home of the raw material and one of the greatest consumers of these 
products yet, through the application of greater knowledge and 
skill, Germany to-day furnishes our printers and dyers with the 
greater proportion of their requirements. We are being beaten in 
a race in which the foreigner is handicapped. Is this due to the 
natural incapacity of the Englishman, or is it due to the want of 
the opportunities which his foreign competitor possesses 2 Despite 
the opinion recently expressed by Prof. Karl Pearson, I like to 
accept the latter explanation, although, given the opportunities, we 
must always bear in mind that a chemist’s work is laborious in the 
extreme, and this may not as a rule satisfy the ordinary class of 
English student. In adopting this illustration, I do not wish to be 
misunderstood. I have no intention of implying, and it would 
be foolish to imply, that this country does not possess chemical 
knowledge of the very highest order, as witness the number 
of distinguished men whom we know by name, and the work 
they have done, and also the large number of chemical works 
established in the London, Manchester, Glasgow and other districts. 
I also fully recognise that the chemical industry cannot be fairly 
compared with the electrical industry, as it occupies a much wider 
field, and is a more difficult subject to master. I use the illustra- 
tion, as I do not believe the mass of the people engaged in the 
industry have placed at their disposal sufficient opportunity for 
proper instruction, or for acquiring knowledge, as is the case in 
Germany and some other countries. ` 

With wisdom, we in this country open our arms to the skilled 
man of other countries, and through his skill we can, in certain 
directions, maintain supremacy in some of our productions. The 
pity cf it is that we have not amongst our own countrymen men of 
equal education and skill. One may say that the electrical industry 
is also suffering, and that the signs of it are the large importation 
of American and German machinery into this country at the 
present time; but I venture to disagree. Americans and Germans 
are doubtless appearing on our markets, and, in many cases, owing 
to greater skill in manufacture; but the financial side of the 
question has a great deal to do with their incursion, and especially 
is this so with their competition in our colonies and in non-manu- 
facturing countries. We must, as a policy, continue to welcome all 
comers, but while so doing we should equip ourselves so that by 
sheer skill and ability we may conquer in the end. Tre equipment 
we require is, every one now admits, technical education, and this 
we are developing in all directions. The electrical engineers as a 
class are t etter equipped than any other class I know of, thanks to 
the teaching received in our technical institutions from very capable 
men, some of whom we are proud to see numbered among the Past- 
Presidents of this Institution. 


During the recess, several powerful advocacies for the furnishin of 
greater educational facilities to the students of this country have been 
published, and it is gratifying to see that these publications were made 
in a manner to bring them before every one who cares to read them. 
Sir Norman Lockyer, in his presidential address tothe British Associa- 
tion meeting at Stockport, made a stirring appeal, which must sink 
into the soul of every thinking man who has the welfare of his country 
at heart. Sir William Abney, as chairman of Section L—Educeational 
Science— placed before the publie what has been done since 1853 
by. the Science and Art Department with the small amount of 
funds at their disposal Prof. Meldola's lecture, delivered in August 
last at Oxford, on Chemical Industry and Research, should also 
be mentioned, as it deserves careful reading. Opportunely. Prof. 
Н. E. Armstrong has just had published by Macmillan & Co. а 
collection of his writings on Education. Sir William Ramsay, the 
President of the Society of Chemical Industry, and many others 
who are interested in industrial development, are actively for- 
warding the cause ; and it is to be hoped that some good may be 
evolved from the atmosphere of public interest which has been 
created, and that we may thus eventually find the men of this 
country as well furnished as their toreign competitors with the 
necessary knowledge, and with the means of applving it in investi- 
gation. Our Past-President, Dr. John Perry, informs me that there 
is under consideration the formation of a Science Guild, whose 
fundamental object will be the encouragement of the application 
of scientific principles to industrial and general purposes. We must 
all hope those engaged in the inatter will succeed in founding this 
guild, as there doubtless exists a blank which it can fill. 


I am glad to see some of our members—notably, my predecessor, 
Mr. Swinburne, and our honorary member and past-president, Mr. 
Swan—are interesting themselves in the formation of the Electro- 
Chemical Society, to which I have already referred; and I ain sure 
we all wish them every success in their effort to specialise in Great 
Britain this very important subject. 

For the future development of the usefulness of the Institution 
there appears to me to be one matter worthy of our utmost atten- 
tion. The Institution membership extends all over England and 
the Colonies, and we have found it a useful addition to our constitu- 
tion to establish local sections in different centres. Since these 
sections have been formed, many valuable contributions have been 
incorporated in the Journal of the Institution which might not 


have appeared there had the opportunity of having a mecting- 
place in the author's neighbourhood been absent, and had there not 
existed an organised assembly to discuss the subject submitted by 
him. The local sections are growing, and must by the nature of 
things increase in importance. The development of the electrical 
industry in the provinces must advance with greater strides than in 
London, where manufacturers are hampered by high local rates, 
&nd soinetimes obstructive legislation, which appears to be a neces- 
sity in our large metropolis, and which is, fortunately. not so 
essential in smaller communities. Again, in the neighbourhood of 
London the cost of raw material is appreciably higher; fuel is also 
higher, and the charges for the transport of the finished goods to 
their destination handicaps the London manufacturer. These, in 
addition to the higher scale of wages paid, are fast driving manu- 
facturers into the provinces. 

Such a migration, from a general point of view, is perhaps 
advantageous; but it indirectly affects the Institution in a way 
which is not of advantage to the central body. If the migration 
continues to the same extent as took place in the case of London 
shipbuilding many years ago, the centre of production, so 
to speak, of the electrical industry will gradually gravitate north- 
wards, and nothing but consumers will be left in the metropolis. 
Many of our ablest members are already in the provinces, and it is 
quite & question for the Institution to consider whether the day is 
not fast approaching when we should extend our system of decen- 
tralisation. Is it not tine that we should consider the establishin 
of a local section in London, similar in all respects to the local 
sections we have in Birmingham, Dublin, Glasgow, Leeds. Man- 
chester and Newcastle? In this new local section Papers affecting 
London could be read, and be published or not in the Journal of the 
Institution in the same manner as Papers in the other local sections 
are dealt with. London would continue to be the headquarters of 
the Institution, and Institution meetings could be held. sav, four 
times a vear. At these Papers of general interest could be contri- 
buted. If any such scheme as this were adopted, the constitution 
of the council of the Institution would be somewhat affected. The 
chairman and committee of the London local section would, of 
course, be all London men; but the Institution would have a larger 
field from which to select its president and council, as inen who have 
their business in the provinces, and who cannot spare the time to 
attend the present numerous council and Institution meetings, 
might be able to attend the less numerous meetings which would be 
the outcome of some such re-arrangement. 


ELECTRIC POWER CRANE. 


Power cranes, running on rails, are used for hoisting materials to 
a considerable height from the ground, and depositing them at any point 
within reach of the crane and of the track. Sucha crane (Figs. Land 2), 
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Fig. 1.—CONS5TRUCTION OF THE CRANE AT Irs Bask. 


remarkable for its dimensions, was recently employed in Brussels in 
connection with the erection of some barracks, which were 23 metres 
(73ft.) high and about 200 metres (220yds.) long. According to the 
Elektrotechnische  ltundschau, the crane is capable of dealing with 
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10 tons. The three cardinal movements are performed by three 
separately-controlled motors, and the crane is capable of lifting 
materials 28:5 metres (77ft.) high, and works over a radius of 6 metres 
(20ft.) Since the wheels of thecraneare not connected by axles, in order 
to leave a maximum clearance for materials deposited on the track, 
it was deemed advisable to strengthen against transversal forces 
that part of the crane construction which carries the wheels, and 
this has been accomplished by constructing the track of double rails, 
between which the wheel flanges pass with relatively small play. By 
this means the sleepers are substituted, as it were, for the missing axles. 
The track is about 200 metres (220yds.) long, its gauge is 8, 250mm. 
(10ft. 73in.), and it has been laid at the side of a rather narrow road 
(214ft.), with a slope of about 1:80. As mentioned, the crane 

asses above stones and other building materials which might have 
Eon set down between the rails, the clearance being, in fact, 
2,400mm. by 1,600mm. (74ft. by 5ft.). The extreme width of the 
structure is 8,850mm. (12$ft.) At a height of 15 metres (49ft.) the 


5 metres (164ft.) per minute, and weights of 8 tons or less are lifted 
at a speed of 17:5 metres (57ft.) per minute, the swinging-round 
motion being performed at the rate of about 40 metres (130ft.) in 
one minute. The crane was built to the order of the Société 
Anonyme de Waele Bruxelles by the Gesellschaft für Elektrische 
Industrie. Fig. 1 shows the construction of the crane at its base. 


MEASUREMENT OF THE FREQUENCY OF VERY 
RAPIDLY ALTERNATING CURRENTS. 


BY J. WERTHEIM SALOMONSON. 


Some time ago I published a short Paper on the variation 
of pitch of the whistling arc, caused by variation of the 
primary current. I had observed the phenomenon some two 


Ss years ago, but I only gave some careful measurements by 
(d Peukert's method of the frequency of the ** Duddell currents ' 
n in November, 1902. A frequency of 268,000 ~ per sec. was 
| observed. 
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Ета. 2.—ELERCTRIC POWER CRANE. 


crane carries & small gallery, from whence the work can be con- 
veniently superintended and orders given. At this height also is 
situated the vertical bearing which guides the crane when it revolves. 
One motor-man stationed on a platform just above the clearance 
referred to above, can controlall the crane movements. 

Automatic devices prevent the overloading of any of the motors. 
Roller and ball bearings respectively are used in connection with 
the double lifting hook, and with the guide and the base bearing of 
the revolving part of the crane. As is seen in the illustrations, the 
girder principle is employed in the construction of the crane. It is 
stated that the whole crane can easily be dismounted and erected 
again where required. Loads of 10 tons are hoisted at a speed of 


Fic. 2. 


the condenser circuit with a hot-wire ammeter (giving T 
ampere). If C be the capacity of the condenser, the frequency 
is n=T/27C JE; - E?. If the root mean square values be 
measured with dynamometric instruments possessing a certain 
amount of self-induction, I agree with Mr. Duddell that this 
method cannot be regarded as reliable with high frequencies. 
But, as a matter of fact, I only used hot-wire instruments by 
Hartmann and Braun, which are practically devoid of self- 
induction, even for the highest frequencies. Yet there might 
be a reason for this method not being correct. When the 
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alternating current is not a simple periodic one of a pure sine- 
form, the curve of which cannot be represented by single sine 
expression, but, for instance, by the sum of two or more sine 
expressions, Peukert's method is not available, neither for 
high nor for low frequencies. "Though I felt confident that no 
overtones were present to any appreciable extent, I was not 
yet prepared to prove it. In order to make sure of this, I dis- 
carded entirely Peukert’s method and substituted for it a new 
one which is extremely simple and seems to me to be perfectly 
reliable. 

The arc lamp, for which I use a shunt-regulator, is shunted 
in the well-known way by a self-induction and a condenser. 
The self-induction consists of the primary of an induction- 
apparatus of the Dubois-Reymond type, extensively used in 
physiology. Only the iron cure has been removed, and I have 
several primaries of thick wire, with 36 to 200 turns, which 
may be substituted foreach other. I use two secondary coils: 
One of 72 turns of 0:9mm. wire, and one of 450 wire rings of 
0:-3mm. wire. On this last bobbin the wire is wound in two 
layers of 225 turns each, which may be used separately or in 
series. The secondary circuit is completed by a hot-wire 
galvanometer, reading to 0:3 ampere, with a mica condenser 
in series. This mica condenser, by Carlmann, has a capacity of 
1:11mífd., divided into sections of 0-001míd. It has been very 
carefully calibrated and its inaccuracies are known. 

There are two neighbouring circuits in Fig. 1, each of which 
contains a condenser and aself-induction. If periodic currents 
are generated in one circuit by establishing a singing arc, an 
impressed E. M. F. will be set up in the secondary circuit, where 
it will generate a current of the same frequency as that of the 
4 primary current. This current will be a maximum 
when the natural frequency of the secondary circuit corre- 
sponds with the frequency of the impressed E.M.F. As this 
current is indicated by the hot-wire instruments, we are able 
to change the capacity of the condenser 2 till the reading of 
the ammeter is à maximum. The adjustment of the capacity 
till a perfect resonance is attained is done with the greatest 
ease, as the slightest deviation from the true resonance causes 
the current to fall; in some cases the current strength 
falls nearly 40 per cent. when a corresponding. change of only 
5 per cent. in the value of the capacity takes place. When 
large capacitics—i.., of 0:05 —1mífd. are necessary in the 
secondary, the final adjustment may be effected by means of 
the plugs of the condenser only. With small capacities —from 
0:001— 0-05mfd.—-it is preferable to make the final adjustment 
in the primary circuit, either by changing the constant current 
or by small variations in the capacity or the self-induction. 

If perfect resonance be obtained, we can easily calculate the 
frequency -by the formula T= 2 JLC if we know. the- self- 
induction and capacity of the secondary circuit. The resis- 
tance need not be considered, when we, calculate the results: 
it is only of importance with regard to the capacity which gives 
the truest resonance. "The smaller the resistance, the better 
and the more sharply defined is the capacity giving the maximum 
current. With my method we want an exact knowledge 
of the coefficient of sclf-induction of the secondary cirenit. I 
have measured these coefficients for my coils and I found 
(a) coil of 72 turns, LI 788-4. 10 *- henry ; (0) inner layer 
235 ohm, L = 6,640 . 1077 heurys; (c) onter layer 225 ohm, Ls = 
6,847. 10 T henry; („ twolayersinseries, L. = 26,980.10 T henry. 


For these small coils the coefficient of self- induction as 


caleulated from the dimensions cannot be relied upon ; I tried 
this and found differences of nearly 5 per cent. from the 
measured value, principally owing to the difficulty of 
exactly measuring the lengths and values of the coils. The 
electrical measurement may be effected to within 0:3 per 
cent. To control the electrical measurement, I have 
balanced the coil А and C in the Wheatstone bridge and I 
found that L;L,e872, which agrees closely with the 
results of the direct separate measurement 6,847/788:4 = 8:69. 
The advantages of this method are obvious. Whereas with 
Peukert's method I needed three persons to take the simulta- 
neous voltmeter and ammeter readings and had to take at 
least 10 readings, I can now adjust the capacity with the 
greatest facility, and I get much more exact results. For- 


can produce any desired frequency at will; I have only to 
adjust the secondary circuit to get the calculated proper 
periodic time and afterwards adjust the primary capacity, or 
self-induction or the strength of the circuit-current till the hot- 
wire instrument indicates maximum resonance. 

By this method I have been able to produce pure sinusoidal 
currents with a frequency of more than 400,000 ~ per sec. 
(L=788-4 x 10-7, C=0:002 mfd.) Up to 100,000 ~ per sec. 
my method gives the same numerical results as Peukert's 
method; but whereas Peukert's method is only correct to 
perhaps 5 or 10 per cent., my method may be correct to about 
1 per cent. With frequencies of over 100,000 v per sec. 
Peukert's method is still much more inexact owing to the 
difficulty of getting simultaneous voltmeter readings. 

From my experiments I may conclude that the current in , 
the primary circuit closely approximates a simple periodic . 
current without many harmonics of any appreciable intensity. 
If higher terms were present we should not find one single 
sharplv-defined maximum with one capacity only ; either the 
maximum would be much less sharply defined or we should be 
able to find other capacities giving at least some slight eleva- 
tion of the secondary current strength. This not being the 
case we may assume the primary current to be quite, or neatly, 
a simple harmonic one. As the special purpose for which I 
nse the Duddell currents demands that they should be purely 
sinusoidal, my method of determining the frequency is doubly 
convenient, as it is an excellent method for clearing the current 
of higher terms. Owing to the fact that I have been able 
to produce sinusoidal currents of a frequency of more than 
400,000 » per sec. by the method described, I must suppose 
that under certain circumstances the resistance of the electric 
arc remains negative even at that frequency. I cannot sce 
why this should not be the case, why even a frequency of a 
million or more might not be reached. l'or getting these high 
frequencies the direct voltage of the are should be very low, as 
low as 35 volts. Even with 38 volts I could not start an 
alternating current when the capacity was not at least 0:2 mfd. 
With 0-1 mfd. in the primary condenser circuit, I think that 
about 35 or 36 volts is the maximum voltage allowable, giving 
an arc of only a few tenths of a millimetre in length. 

To dispel any doubt that might still exist about the possi- 
bility of high frequencies, I have measured the frequeney by 
photographing tho arc. Meisels method, which gave perfect 
results with small frequencies of about 1,700 revs. per sec., 
was not available with a frequency of nearly 150,000; to 
separate the alternating waves by directly photographing them 
on a moving plate would have necessitated a speed of the plate 
of nearly 50yds. per second. I tried the classical method of 
Feddersen's rotating mirror, and combined it with a moving 
plate, to obviate the difficulty of the successive images falling 
over cach other. After some trials I succeeded in getting a 
satisfactory photograph (Fig. 2). The following are data of 
the apparatus employed :— Direct voltage of arc, 3477 volts; 
current strength, 2:1 amperes ; homogeneous carbons of 7mm. 
and 4mm. ; primary capacity, O'l04mfd.; secondary self- 
induction, 788:4. 107? henry; secondary capacity, 0:017 mfd. ; 
frequency calculated from secondary self-induction and capacity, 
138,000 ~ per sec.; distance from are to mirror, 294cm. ; 
photographie reduction to 0:579 ; speed of mirror, 211 revs. 
per sec.; distance of photographed waves on plate, 587mm. 

4r x 241 x 29:4 x 0:579 
Hence frequency = - — 7—— 7. — -—— 
0:337 

The speed of the mirror was measured by inscribing each 
fiftieth rotation on a rotating drum fitted with smoked paper, 
and at the same time inscribing second marks. 

The plate was moved by hand. The length of the alter- 
nating waves as measured on the plate is the mean of about 
60 individual wave lengths, which differed about 1 per cent. 
in the different images, so the result is not more exact than to 
1:5 per cent. I believe that the electrieal method given in 
this Paper is more exact than the measurement by means of 
the rotating mirror. 

I may still point to a difficulty in getting good photographs, 
caused by the rotation of the musical are. In my photographs 
there is evidence of this in the fact that not all the images show 


= 133,200 ^ per sec. 


merly I never knew what would be the frequency. Now I | the alternating waves, and that some of the lines representing 
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the extended image of the arc are usually thinner, and show 
lens reduced silver; at that moment the arc could not be seen 
by the photographie objective. 

I think that the photographic method, as well as any 
resonance method of measuring the speed of the Duddell 
currents, prove beyond doubt the existence of freqnencies far 
above 100,000. T 

The seeming discrepancy between Mr. Duddell's opinions 
and my experiments is probably caused by the fact that there 
seems to be a critical P.D. at the carbons, or a critical length 
of arc, above which the resistance of the are ceases to be 
negative. With small frequencies this critical P.D. may he as 
high as 42 to 50 volts, or oven more, whilst with higher 
frequencies the critical P.D. is lowered, until with the highest 
obtainable frequencies the critical length of arc is not more 
than a few tenths of a millimetre and the critical P.D. not 
more than about 35 volta. 


— S SLS 
PHOTOMETRIC TESTS OF THE NERNST LAMP.* 


Tho fourth progross report of tho N. E. L. A. Committee for 
Invostigating the Photometric Values of Arc Lamps is devoted to 
the Nernst Lamp, and to tests of the mantle and naked gas flame. 
Tho work has been carried on, as heretofore, at Purdue University, 
by Prof. C. P. Mathows, assisted by Messrs. Paul G. Winter and 
Terry T. King. Prof. W. E. Goldsborough is the chairman of this 
committco. 


Fio. 1. -Horixontal Distribution of Candle.power about Six-glower 
Lamp, equipped with Clear Globe. 


A careful series of testa was conducted upon the Nernst lamp of 
the one, thrve and aix-glower types, equipped with the various globes, 
shades and heater cases furnished by the manufacturers. In making 
eandle-power measurements on the Nernst lamp, constancy of voltage 
is of the utmost importance, A special test given in the report shows 
that à change of I per cent. in the voltage makes in this particular сазе 
a change of more than 14 per cent. in candle-power. Ht was found that 
operation of the Nernst lamp under conditions ofa constant current 
of Ur4 мареге per glower gives the most satisfactory result from a 

hotametcic standpoint, Pur Lshowsthe distribution of candle-power 
en a xix alower kanpin a horizontal plane containing the glowers. 
lt will be. seen that the eandle power in this plane varies between 
wide hunts. Normal to the glowers the value is 260 per cent. of that 
parallel to the glowers;— This horizontal distribution of candle-power 
is ehacaeteristie of the parallel arrangement of glowers in a hori- 
rontal planes It is interesting to contrast this curve with similar 
curves obiamed from the naked gas dame, the mantle burner and 
the ату lamp, These last-named sources give candle-power distri- 
burns in the horizontal. plane that are circular or nearly so. 
When the Nernst lamp is equipped. with a dittusing globe. its 
hor ontal distirbuton of eandle power is, of course; considerably 
тешпей out, Because of this peculiar distribution of candle power, 
Ure рор of the mean sphetteal intensity presents some 
itheultes UM found m the case of the other SUE ES Ve ferred to, 


— — — —— — — - а а 


* From the Feen Woeii New York. 
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The difficulties are, in fact, precisely those encountered in spherical 
measurements on an ineandescent lamp. In Table I. the relative 
errors in the three different methods of computing the mean 
spherical intensity from eandle- power distribution are shown. The 
methods аге: — (1) From the mean of six distribution curves in 
vertical planes lideg. apart. (2) From the mean of two distribution 
curves, namely, parallel and normal to the glowers. (3) From a 
single distribution curve in a vertical plane 35deg. to the glowers. 
Considering the first method as correct, the errors in the other 
two methods are as tabulated. The second method seems to yield 
a result correct to about 1 per cent. when diffusing globes are used, 
and about 4 per cent. when clear globes are used. It was found that 
there is no single plane, in which a candle-power distribution can be 
taken and integrated for the mean spherical intensity, with correct 
results for all types of globes and shades. With an integrating 
photometer, however, the matter becomes simply that of the taking 
five or &ix photometer settings, the mean of which yields the value 
sought. From the records of the many Nernst lamp tests con- 
tained in the report, those on a six-glower lamp, equipped with 
various globes and shades, are reproduced here as being fairly 
typical. Figs. 2 and 3 show the distribution of candle-power from 
this lamp in vertical planes respectively parallel and normal to the 
glowers. Figs. 4 and 5 show candle-power distribution in the same 
planes from the same lamp when equipped with opal and metal 
shades. The results show that the Nernst lamp equipped as indi- 
cated gives maximum candle-power directly beneath the lamp. It 
may be said that for many purposes this distribution of light is very 
satisfactory, there being sufficient upward light for the purpose of 
general illumination, while the light thrown downward within an 
angle of 45deg. from the vertical is very strong, making a desirable 
source for the illumination of reading tables, counters, machines, &c. 
A comparison of Figs. 2 and 8 brings out the great difference in the 
distribution of candle-power in the two vertical planes respectively 
arallel and normal to the glowers, to which reference has already 
ds made. The use of opal and sand-blasted globes alters the 
distribution of candle-power in such a way as to diminish the down- 
ward intensities and increase the outward and upward intensities. 
The marked effect of various shades and globes on the downward 


Hemispherical Candle-power. 


Mean of 6 curves Mean of parallel. 35deg. 


Lamp. every l5deg. and normal. to 
around glowers. 55% error. glowers. 

6-glower, clear, M. H. .... 0 -43 T 
6-glower, clear, М.Б. ...... 0 — 4:0 gu 
6-glower, pearl opal, M.H.S.. 0 +0°8 —2 
6-glower, pearl opal, M.S. .. 0 +18 -1 
3-glower, pearl opal, M.H.S.. 0 + 0:5 T 
3-glower, pearl opal, M. S. | 0 +09 T 


Table II. — Relative Power Consumption per Candle-power of One, Three 
and Siz-Glower Lamps with Various (lobes and Heater Cases. 


Watts per Mean Hemispherical Candle-power. 


No. | Opal | Clear Clear Opal Sand- blasted 
glowers. heater case. heater case globe. globe. globes. 
1 „ X rss 2:31 419 | 278 
3 3:09 2:32 2:33 1:18 | 2°72 
б 2731 | r90 | r8 — $35 2:29 
ME Watts per Mean Spherical Candle-power. 
1 —-—1 шп 495 | — 480 
3 4:55 1:04 4:51 4:28 
6 ia . 23030 401 8:64 
= Table III. xL. = 
Nernst Candle-power. А р 
Angle. | six-vlower. | Series arc, А.С. Series are, D.C. 
Hor. | 87 310 352 
15 B. | 218 | 375 404 
30' B. | 335 | 410 410 
4» B. 373 445 375 
io” B. 372 420 25 
75 B. 380 355 ғ 200 
Opalcscent Opalescent 
Globes. Clear, inner. street inner, clear 
shade. outer. 
ЕМЕ bat baa eo eet зун 2 0 73 8 71:0 
ОГО isis е REEL 2-4 19 66 
D "Cx 5120 40 10 
Mean hemispherical зр .. . . . . SU 30 360 0 
Watts permeanhetutsphereale p 1 `7 119 127 
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per glower, this lamp consumes approximately 260 watts. It yields 
mean hemispherical candle-power ranging from 64-8 for the pearl 
opal ball to 118:4 for the clear heater case. The corresponding 
values of watts per mean hemispherical candle-power is 4°18 and 2°22, 
The wide variation in these values indicates clearly how it is 
possible to alter the flux of light below the horizontal plane by the 
use of different globes and shades, and is a strong argument against 
the rating of lamps on the basis of mean hemispherical candle- 
power, or, for that matter, on any basis that does not take into 
account the total volume of light emitted by the source. Comin 

now to a comparison of the light output, based on the mean spherica 
candle-power, we find a minimum of 51:9 and a maximum of 687, 
the power consumption being the same as in the previous case. 
The corresponding variation in specific power consumption or watts 
per mean spherical candle-power is from 5:09 to 8:84. It is evident 
that the variation in mean spherical candle-power can be due onl 

to differences in the absorbing power of the globes and shades hend 
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Fic. 2.— Distribution of Candle-power in a 
Plane parallel to Glowers for Six-glower Lamp, 
equipped with Globes as indicated. 


400 


Fro. 5.— Distribution of Candle-power in a Plane 


normal to Glowers for Six-glower Lamp, equipped Fic. 6.—Mean Distribution Curves, equipped 
with Clear Globes. 


with Clear Heater Case and Opal and Metal 
Shades as indicated. 


To put the matter in another way, this three-glower lamp, consuming 
approximately a constant power, is made to yield, through the agency 
of its nine different equipments, a maximum variation of 84 per cent. 
in mean hemispherical candle-power and a maximum variation of 
82 per cent. in mean spherical candle-power. It is interesting to 
note the relative candle-power of the one, three and six-glower 
lamps. In Fig. 6 will be found distribution curves plotted to the 
same scale for the three lamps, equipped with clear globes. These 
curves are the mean of parallel and normal distributions. The 
relative power consumption per unit of candle-power is shown in 
Table II, which gives the watts per mean hemispherical and per 
mean spherical candle-power for each of the three types of lamp. 
The table shows clearly that the three-glower lamp is slightly 
more efficient than the single-glower lamp, and the six-glower lamp 
considerably more efficient than the three-glower. This increase in 
efficiency can be accounted for, if we remember that a number of 


Fio. 3.— Distribution Of Candle- 
Plane normal іо Glowers for 
Lamp, equipped with Globes as indicated. 


glowers in close proximity must, through mutual radiation, operate 
at higher temperature than would an isolated glower. The result 
is an inerease in light output in spite of the fact that multiple 
glowers must screen the light from one another in certain directions, 
dependent upon their arrangement in the holdér. Thus, if the 
number of glowers be increased, in the type of lamp with which we 
are dealing in these tests, the horizontal intensity will not increase 
in the same ratio as the downward intensity, because of the screening 
action of one glower upon another. 

The report contains interesting results on the effect of varying the 
number and arrangement of glowers in the holder. The whole 
matter may be summed up by saying that, increasing the number 
of glowers, augments the efficiency of the Jamp in candle-power por 
watt, notwithstanding the screening action of the glowers one upon 
another. Although the six-glower Nernst lamp takes about 20 per 
cent. more power than either the direct or alternate-current series 


are 'lamps commonly used in street service, yet it is, as regards 
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Fic. 4.-—Distribution of Candle-power in а Plane 

parallel to Glowers for Six-glower Lamp, equip 

with Clear Heater Case and Opal and Metal 
Shade as indicated. 
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Fic. 7.— Comparative Distribution Curves of 
Nernst and Arc Lamps. 


maximum candle-power, a light source of thc same order of bright- 
ness, and hence a comparison of the three sources is justifiable. 
Fig. 7 shows the mean distribution curve of the six-glower Nernst 
lamp, equipped with metal shade, plotted on the same sheet with 
the curves for the 6:6 ampere direct-current series arc and the 7:5 
ampere alternating-current series arc (see Table III.) ‘These 
arc curves have been taken from a previous report of the committee. 
The lamps on which these measurements were made were equipped 
for street service. The direct-current lamp having an opalescent 
inner globe and a clear outer globe, the alternating-current lamp 
having an opalescent inner globe and a metal shade. It will be 
noted that the candle-power distribution of the Nernst lamp is 
altogether different from that of either arc lamp. The Nernst lamp 
is strong where the arc lamps are weak, and vice versa, The points 
of intersection of the curves form tegments which show tho 
superiority in certain zones of each lamp over the other two. 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. 


The inaugural address delivered last night by Mr. ROBERT 
KAYE GRAY, President of the Institution of Electrical Engineers, 
covered a variety of subjects, and the full report of it, which 
we publish in this issue, will not fail to interest electrical 
engineers in every branch of the profession. Mr. GRAY passed 
in review topics which are at present engaging the attention of 
those at the head of these several branches of what is becoming 
the most important of all the industries, and it is most bene- 
ficial that these topics should be placed clearly before the rank 
and file also. Those who are engaged in making their way in the 
particular path in which they find themselves placed, will do 
well to pause occasionally and cast a glance round in other 
directions; and a general summary, such as Mr. GRAY has 
given, will facilitate this by putting in their hands, as it were, 
a ficld-glass which will enable them to examine more carefully 
the prominent features of the surrounding country. 

Besides this general survey, Mr. GRAY has also considered, 
in the beginning and end of his address, the position occupied 
by the Institution of Electrical Engineers itself. He com- 
mences by differentiating between the names of “ Institution ” 
and “ Association." Institution,“ he thinks, implies a body 
for dealing essentially with technical interests, whereas an 
Association is “a corporation whose functions are related to 
everything affecting general interests." This distinction is 
somewhat artificial, however, and we cannot allow that the 
objects of the Institution of Electrical Engineers should be 
limited by any such arbitrary definition of the word “ Institu- 
tion.” Although, on the one hand, we have no desire that our 
representative institution should become a society analogous 
to a trades union, yet we should be sorry, on the other hand, 
if it degenerated into а mere debating society. If “association ” 
is the correct word to employ for a society which watches 
over and protects the vital interests of its members, our 
Iustitution of Electrical Engineers must also be an asso- 
ciation; for, although smaller associations of manufacturers, 
municipal engineers, wiring contractors, and others per- 
form useful functions, and should not be discouraged, a 
body is still required to uphold the broader interests of the 
electrical industry as a whole. In this connection, we may 
turn to the concluding paragraph of Mr. GraAy’s address. In 
it he suggests the formation of a London Local Section on 
the same lines as those offshoots of the Institution which 
have proved so successful in the provinces. The meetings 
of this section would presumably take the place of the 
present ordinary general meetings in London, and Papers 
on technical matters would be read and discussed at them 
as at present. Actual Institution meetings, as distin- 
guished from Local Section meetings, could then, Mr. GRAY 
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suggests, be held about four times a year, and at these 
matters of general interest—as distinguished from those of 
local interest—should be discussed. The proposal has much 
to commend it, but in practice it is found that there is no such 
clear distinction between questions of local and general interest 
when applied to electrical engineering in this small country of 


ours. If, however, the London Local Section meetings were to | 


discuss the technical matters which Mr. GRAY considers the func- 
tion of an “Institution,” and if his four general meetings became 
what Mr. GRAY would define as the meetings of an “ Associa- 
tion,"and dealt with broadquestions partly of technical and partly 
of general interest affecting the welfare of the electrical industry 
at large, then there would appear to be much in favour of the 
innovation. Mr. GRAY in his Presidential Address recalls the 
action which the Institution of Electrical Engineers has taken 
to induce the Government to amend the present unsatisfactory 
condition of the law of electric lighting, traction and power 
supply. This surely is a matter which no other associa- 
tion could take up with such good effect as the Institution of 
Electrical Engineers, and we should indeed be sorry if the 
Council relaxed its efforts in this and similar directions. "l'he 
Institution can afford opportunity, as it does now, for debates 
on technical questions without retiring in any degree from its 
position as an association representative of the general interests 
of electrical engineers. 
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RADIO-ACTIVITY.* 
BY FREDK. SODDY, M.A. 
( Continued from p. 82.) 
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[ЕккАтом, —Тһе equation q, = an? + xn + ] 
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on p. 82 of the 


last issue shotild read 4% = an? + kn + | .] 
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The rate at which the ions move in an electric field was first 
measured by Rutherford (Phil. May., 1897, p. 422), and was 
found to be very slow. Zeleny subsequently showed that the 
negative ions move appreciably faster than the positive ions, 
and the ratio of the two velocities varies very much with 
different gases and with their state of dryness. Water vapour 
tends to equalise the velocities by diminishing that of the 
negative ion. The following table of ionic velocities, taken 
from Prof. Thomson’s book, expresses the results obtained by 
Zeleny (Phil. Trans., A. 195, p. 193, 1900). The ionisation 
was produced by X-rays:— 


Ionic Velocities. 


Velocities in cm. per sec. Ratio of 
under a potential gradient | velocities of | Temperature. 


Gas of 1 volt per cm. negative and, Degrees 
———— — | positive | centigrade. 
Positive ions. Negativeions. ions. 
Air dr,, 1:36 1:87 1:375 13:5 
Air moist...... 1:07 1:51 1:10 14:0 
Oxygen dry.... 1:36 1:80 1:32 17:0 
Oxygen moist.. 1:29 1:52 1-18 160 
CO: dry ...... 0:76 0°81 1:07 17:5 
CO; moist .... 0:82 0:75 0:915 17:0 
Hydrogen dry.. 6°70 1:95 1:19 20:0 
Hydrogen moist | 5:30 0:60 1:05 20:0 


. Townsend has also measured the coefficients of diffusion of 
the ions produced by various agencies, and his results are 
given in the following tables. The X-rays were the ionising 
agent used. | | | 


—— — 


* These articles are based on a series of 12 lectures which Mr. Soddy 
is now delivering at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 
published in book form Бу “ ТЬе Electrician " Printing and Publishing Co. 
All rights reserved. 


Coefficients of Diffusion in Dry Gases. 


D for + ions. D for - ions. Mean value | Ratio of D for 


Gas | of D. and — ions. 
Айг ........ ] 0028 | 0-043 0:0347 1:54 
Oxygen ...... 0:025 | 0:0396 | 0:0323 1 58 
Carbon dioxide 0:023 0:026 | 0:0245 1:18 
Hydrogen. 0123 | 0190 | 0:156 1:54 
Coefficients of Diffusion in Moist Gases. 

. 0-032 | 0035 00335 | 1-09 
Oxygen ...... 0:0288 0:0358 0:0823 1:24 
Carbon dioxide 0:0245 | 0:0255 0-025 1:04 

0:128 0:142 0:135 1-11 


Hydrogen .... | 


— — — 


These coefficients of diffusion are remarkably slow compared 
with the values obtained for the coefficients of diffusion of the 
uncharged gas molecules. For example, the value for the 
positive ion in air (0:028) is less than the value of a heavy 
vapour like ether or isobutylamine diffusing into carbon dioxide 
(0:055 and 0:03 respectively). 

But the ions show the same coefficient of diffusion whatever 
the agency employed to produce them. The negative ion 
diffuses about half as fast again as the positive in dry gases 
like oxygen or hydrogen, but this difference is much dimi- 
nished by moisture. The diffusion coefficient D is connected 
simply with the velocity u of the ions under unit electric 
force, by the equation 

a Ne 

DTI) 
where N is tho number of molecules in 1 cubic cm. of a gas, e 
the charge on the ion and I the pressure of the gas in dynes per 
square centimetre. It is thus possible to determine N., and, 
since N is known from the kinetic theory of gases within 
certain limits, to obtain an estimate of e, the charge carried 
by the individual ion. But the quantity NE, where E is the 
charge carried by the hydrogen ion in electrolysis, is aceu— 
rately known, for 2NE (since one molecule of hydrogen con- 
tains two atoms) represents the number of electrostatic units 
of electricity which must. pass through acidulated water to 
liberate 1 cubic cm. of hydrogen as gas. Now NE=1-22 
x 10'5 whereas the mean of the values of Ne obtained by the 
aid of the above equation is 1:21 x 1010. Hence it may be 
inferred that the charge carried by the positive or negative ion 
in gases is Independent of the nature of the gas, of the ionising 
agency used to produce it, and is equal to the charge carried 
by the hydrogen atom in electrolysis. 

One of the most beautiful and striking developments of the 
ionisation theory arises out of a discovery by C. T. R. Wilson 
that if dust-free air, free from ions and saturated with 
water vapour, is suddenly expanded, so as to chill it and 
cause supersaturation, no deposition of moisture occurs pro- 
vided the expansion is not too great. If, however, positive or 
negative ions are present, these serve as nuclei for the conden- 
sation, and a cloud is produced, provided the expansion is 
above a certain limiting value. If the ratio of the volumes, 
before and after expansion is below 1:25, no deposition of 
moisture occurs. For the ratio 125 up to 1:3 only the nega- 
tive ions serve as nuclei, while for ratios above 1:3 both positive 
and negative ions are caught and carried down by the cloud. 
The drops are so small that the cloud takes a measurable time 
to settle down under the action of gravity, so that the rate of 
fall can be used to determine the size of the water drops. If 
the quantity of water present in the cloud is known, the 
number of drops can be determined, and, therefore, the 
number of ions which served as the nuclei for the formation of 
these drops can actually be counted. The total charge carried 
by the ions can be simply determined by electrical means, and 
thus a direct measure can be obtained of the charge carried by 
the ion. Prof. Thomson has accomplished this result for the 
ions produced by X-rays, by the radium rays, and for the 
negative ions which are emitted from metals under the influence 
of ultra-violet light, and he has proved that the value of e is 
the same for allions, positive or negative, and is equal to 
3-4 х 10-19 electrostatic units ((gr.) (em.) (sec.) !). From 
NEz122x10!9 and the identity of E and e, N can be 
directly calculated for the first time in an accurate manner. 
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The value thus obtained for the number of molecules in 
. 1 cubic cm. of hydrogen gas at normal temperature and 
pressure is 3:9 x 10!9, a value which is in good agreement with 
the estimates based on the kinetic theory of gases. For fuller 
particulars and for the experimental methods employed to 


obtain these results the reader is again referred to Prof. 


Thomson's book. (Compare also Sir Oliver Lodge: “Оп 
Electrons,” The Electrician, Vols. L. and LI.) 

No direct measurements of the masses of the ions produced 
from gases have yet been accomplished. From considerations 
connected with the slow rate of diffusion and of movement in 
an electric field it seems probable that they consist of aggre- 
gates of several molecules of the gas, penal held together 
by the attraction of the field due to the charge carried by 
the ion. This cluster of molecules seems to be smaller for the 
negative ion than for the positive in dry gases, whereas when 
moisture or vapours like alcohol or ether are present they tend 


to condense on the negative ion more than on the positive, 
and so diminish its freedom of movement. A remarkable 
change, however, comes over the property of the ion when the 
pressure of the gas is sufficiently reduced. Its movement then 
appears to be no longer hampered by the condensation of an 
aggregate of molecules around it and it travels free. Under 
the action of a sufficiently powerful electric force it then acquires 
enormous velocity and the increase in its kinetic energy above 
a certain critical value causes a change to come over its pro- 
perties ; that is, the ion passes from the first class, where its 
charge is its characteristic, to the second class, where its energy 
begins to dominate its properties. It is true in the case just 
considered the energy is the result of the action of an electric 
force on the charge carried, but in the case of radio-active 
substances projected charged particlesare shot out spontaneously 


Volts per cm. 


4 5 8 9 10 11 12 13 14 cm. 


6 7 
Hydrogen Pressure 2:25 mm. Current 0:586 m.a. 
Fio. 6. 
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which do not owe their velocity or energy to the action of any 
external force upon the charge they carry. The velocity of 
these particles is far higher than any that have been obtained 
by the action of the electric field. 

The most characteristic property of the ions above their 
critical velocity is their power to ionise the gas through which 
they pass. This has been particularly studied by Townsend 
(Phl. Mag., 1901, p. 198). If the E.M.F. is increased far 
beyond that required to produce the saturation current in a 
gas at low pressure, it is found that above a certain point the 
current again commences to increase and does so with great 
rapidity as the E.M.F. increases, until finally the point is 
reached at which a spark or luminous discharge passes 
through the gas. This is shown in Fig. 5, which would 
represent the relation between current and voltage for 
plates 10cm. apart at about 3mm. pressure. A potential 


gradient of 40 volts per centimetre is sufficient for tho ions to 
acquire sufficient velocity at a pressure of 1mm to start 
ionising the gas. It can be shown that at first it is only the 
negative ion which acquires this power, and the number of 
ions produced, although largely increased, still remains finite. 
For the negative ions all travel in the one direction, and of 
the ions they produce by collision with the gas molecules, it is 
only the negative ions which acquire sufficient velocity to 
lonise fresh molecules. Hence, as soon as these ions reach the 
electrode, the action is at an end. But when the positive 
ion, which at these low pressures is far more massive than tho 
negative ion, reaches the critical velocity and begins to pro- 
duce fresh ions, the ions travelling in both directions produce 
ions in their path. This action must go on cumulatively, for 
it no longer ceases when the ions reach the electrode, as the 
ions of opposite sign are always travelling anew back to the 
other electrode and ionising the gas in their path. In con- 
sequence, the number of ions increases rapidly to an almost 
infinite extent and a spark passes through the gas. Under 
some circumstances, however, the sudden increase of the 
number of the ions and their electrical convection tends to so 
diminish the force of the effective electric field that this is 
lowered below the point at which ions are produced by 
collision. It is probable that the striated discharge in vacuum 
tubes is produced by this action, as the distribution of electric 
force through the tube shows a rapid alternation in intensity 
corresponding with the position of the strie. This is shown 
in Fig. 6, which represents the electric force per centimetre 
on the vertical axis for different parts of a tube showing 
strie plotted on the horizontal axis. The discharge thus 
consists of a succession of periods in which the electric force 
alternately rises above and sinks below the critical value 
necessary for the ions present to produce other ions out of the 


gas. The well-known experiment of Hittorf, who showed that 

a discharge refused to pass between electrodes 1mm. apart in a 

gas at low pressure, but preferred a circuitous route 375cm. 

long (Fig. 7), is to be explained by similar considerations. 

In the space of 1mm. the ions moving under the electric field 

cannot acquire the critical velocity required to ionise the gas. 
( To be continued. ) 


SOME STATISTICS RELATING TO ELECTRICAL 
ENGINEERING. 
BY WILLIAM POLLARD DIGBY, F. S. S. 
(Continued from page 84.) 


Tables III.c and III.p show how nearly £37,000 worth of 
imported electrical apparatus was re-exported per annum in 
1900, 1901 and 1902. Table ПІ.к merely shows the total 
exports of electric lighting apparatus of English and foreign 
manufacture. Table П.ғ is gleaned from the statistical returns 
of the colonies. It is most singular that in even the most 
recent returns, figures of the trade in electrical goods are only 
separately reckoned in seven colonies. It is also interesting to 
note the varying sub-headings appropriated to designate what 
are presumably the same goods. ‘The United Kingdom exports 
“Electric Lighting Apparatus,” and imports “ Electrical 
Goods.” Victoria imports, “Electric Fittings, not Tele- 
graphic”; New Zealand, “ Machinery, Electric”; Canada, 
“Electric Apparatus”; Newfoundland, “Electric Motors; 
Bahamas, “ Electrical Appliances "; Jamaica, ** Electric Lighting 
Apparatus"; and New South Wales, “Electric Machinery.’ 


THE ELECTRICIAN, NOVEMBER 13, 1908. 


133 


Table IIIc.—Ezporís of Electric Lighting Apparatus from United 
Kingdom.— Foreign Manufacture. 


1902. 1901. 1900. 

Russie ала ake £1,049 £306 .. £2,325 
Sweden 1,283 693 .. 6,163 
Germany ................ 10,440 926 2,503 
Belgium 952 1,951 1,807 
France .................. 2,826 1,267 2,559 
Spain rS eR» 390 1,321 1,759 
United States America .... 4,270 2,279 3,286 
Other foreign countries .... 1,285 3,006 2,317 
£22,495 £13326 £21,142 


Table IIId.— Eporís of Electrical Goods and A pparatus from 
United Kingdom.—Foreign Manufacture. 


1902. 1901. 1900. 

British Colonies .......... — e — — 
British South Africa ...... £2,077 .. £1,979 £168 
British East Indies........ 5,258 6,194 6,910 
Australian Colonies ...... 5,228 .. 11,925 7,154 
Other British possessions .. 1,824 3,316 1,687 
£14,884 £23,414 £15,920 


Table IIIe.— Tot Exports from the United Kingdom, including 
Foreign Manufacture. 


1902. 1901. 1900. 
To foreign countries, British goods.. £194,576 .. £180,271 .. £222,500 
To foreign countries, foreign goods.. 22,495 .. 18,326 .. 21,142 
To British colonies, British goods .. 442,956 .. 872,506 .. 823,655 
To British colonies, foreign goods. 14,384 .. 28,414 .. 15,920 
Grand total .. £674,411 .. £589,517 .. £583,217 
Table IIIf.— Imports of Specific Colonies, with Country of 
Manufacture. 
Victoria.— Electric fittings, not telegraphic. 
1900. 1899. 
United Kingdom ........ £47,088 .. £28,750 
New South Wales ...... 8,707 . 2,813 
Germany ........... . . 2,847 .. 8,600 + Not given before 1899. 
United States ......... . 2,792 .. 8,537 
Other countries ....... ; 316 905 
£56,695 .. £27,393 
New Zealand.—Machinery (electric). 1900. 
шш 33 uc КУГ £87,942 
New South Wales 5,784 А 
United States ..................... . $797 Not given before 1900. 
Other countries .................... 1,997 
£48,520 


Canada.—Electric apparatus. 
1900. . 


. 1899. 1898. .. 1897. .. 1896. 
United Kingdom.. 38,480 .. $21,604 .. $7,427 .. $7,738 .. $5,778 
United States ..952,298 .. 878,366 .. 513,943 .. 428,218 .. 436,948 
Other countries.. 7,041 .. 2,940 .. 2,851 .. 4,895 .. 1,219 
Germany ...... — .. — œ — eœ — œ 969 
——MM————Ó———— 
$967,819 ..$897,976 ..$554,221 ..$440,851 ..$444,914 
1895. 1894.  .. 1893. 1892. 
United Kingdom 82,846 .. $9,382 .. $10,389 $7,858 
United States. 279,657 .. 304,513 .. 498,489 .. 299, 503 
Other countries 815 .. 2,176 .. 7,995 903 
Germany 1,053 3,019 — s — 
$283,871 .. $319,040 .. $516,823 .. $307,264 
Ü V motors. 1900. 
nited Stat᷑es . $16,825 Я 
Other countries ...... (Ea dae S аан 488 Not given before 1900. 
$17,263 
Bahamas.— Electrical appliances. 1900. 1899. 
United Kingdom.................. £26.. .. ) Not given before 
United Statess £6,880 .. £7,589 1899. 
£6,906 .. £7,589 
Jamaica.—Electric lighting apparatus. 
1900. 1899. 1898. 1897. 
United States £2,163 .. £2,988 .. £11,803 .. £4,147 
United Kingdom ........ — : — 1,200 .. 188 
Other countries .......... 316 418 . 59 13 
£2,479 .. £3,356 .. £13,161 .. £4,348 
New South Wales.—Electric machinery. 
1900. 1899. 1898. 1897. 
United Kingdom .. £16,432 ..£6,681 ..£8,927 ..£8,005 
United States .... 22,452.. 1,354 .. 40,714.. 387 [Not given 
British possessions — .. 15,522. — before 1897. 
Other countries .. 3,155. 1,354. 1,073.. 1,859 


£42,089 £23,577 £130,148 £94,046 


Dealing with the returns gathered from the colonies forming 
Table III. F seriatim, we find that the only returns available from 
Victoria show that relatively to competing foreign countries 
the United Kingdom here controls the trade. The New 
Zealand returns are only for one year. Over 75 per cent. of 
the imports come directly from the United Kingdom. As to the 
proportions of British goods among those coming from New 
South Wales it is impossible to define. But from these 
indications one can surmise that New South Wales is largely 
a depot whence trans-shipments to the other Australian colonies 
takes place. The New South Wales returns show the most 
violent of fluctuations, the due reasons for which could only 
be given by one having a good knowledge of local conditions, 
such as works in progress and stocks carried by the merchants 
during each year. 

Defore leaving this trade zone, it is to be regretted that for 
Western Australia, Tasmania, South Australia and Queensland 
there are no published figures in this Parliamentary return 
whereby the proportion of electrical machinery from the 
United Kingdom to that from other countries is shown. The 
same remark applies to the returns from India, which are 
published in a separate volume. Of the returns in the volume 
of total colonial trade details aro again lacking in regard to 
the South and West Aírican colonies, together with the 
majority of the West Indian islands. 

The Canadian figures merely illustrate the predominance 
of the United States over the North American continent. 
Apparently the Yankee has interfered with German as well as 
English imports. It should be explained with regard to the 
Canadian figures that the apparent discrepancy between the 
returns III. B and III. are in part due to the years in the former 
table ending on December 31st in each year, while the Canadian 
fiscal year ends on June 30th; the discrepancy is also in part 
due to the fact that the returns for the United Kingdom give 
the value at port of shipment, whereas the Canadian figures 
give the value at port of unloading. The Newfoundland 
figures are only for one year, and these, with the figures from 
the Bahamas, show a trade wholly American. The Jamaica 
returns show an active trade in 1898, of which the United 
Kingdom had about!/10 per cent., followed by a decline in 
which the United Kingdom disappears as a country for separate 
enumeration. 

The writer ought, perhaps, to apologise for having devoted 
so much space to the foreign export trade of the United King- 
dom. The total value of the export trade for last year was 
less than the expenditure of a single large English or American 
city on its lighting. On the other hand, the money spent by 
the United Kingdom on imports, even in 1900, the year of 
amazing electrical imports, would only suffice, on the basis of 
the capital expenditure per mile of the Central London Rail- 
way, to have entirely equipped 43 miles of single track of tube 
railway. Yet the outcry has been so great and the dominance 
of the foreigner in the English markets so loudly heralded, 
that the writer feels justified in citing this one of many 
possible comparisons. 

(To be concluded. ) 


— 
THE OPENING OF STREET BOXES. 


On Tuesday, November 10th, Mr. Bonar Law, M.P., Parliamentary Secre- 
to the Board of Trade, sat at the Board of Trade offices in Whitehall 
to hear an application by the Westminster City Council, under the Elec- 
tric Lighting Acts, that the hours within which the undertakers of electric 
lighting in Westminster should be allowed to have access to their street 
boxes should be limited, in the case of one schedule of thoroughfares to 
between 12 midnight and 9 a. m., and in the case of another schedule to 
between 8 p.m. and 10 a.m. With Mr. Bonar Law were the Hon. T. H. 
W. Pelham (Assistant Secretary of the Fisheries nnd Harbour Depart- 
ment of the Board of Trade) and Mr. A. P. Trotter (electrical adviser to 
the Board). On behalf of the Westminster City Council Mr. J. Bradley 
(engineer) and Mr. John Hunt (town clerk) appeared. The companies 
concerned were represented as follows: St. James’ and Pall Mall Electric 
Light Co., Messrs. F.J. Walker and S. J. Dobson; London Electric Supply 
Corporation, Mr. G. W. Partridge; Kensington and Knightsbridge Electric 
Lighting Co., Messrs. H. W. Miller and 8, Erskine; Westminster Elec- 
tric Supply Corporation, Dr. A. B. W. Kennedy, Messrs. Hordern, C. O. 
Grimshaw and W. A. Jones; Charing Cross and Strand Electricity Supply 
Corporation, Messrs. E. W. Seale and W. H. Patchell; Metropolitan Elec- 
tric Supply Co., Messrs. J. S. Highfield and J. W. Drew; Chelsea Electria 
Light Co., Mr. P. Still, 
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Mr. HUNT, in opening, said the question to be considered was not 
whether there was to be any or no restriction upon the companies, but 
the extent of the restriction, one of the conditions on which the com- 
panies had been allowed to construct street boxes (thus appropriating a 
large amount of valuable public property which had been bought by the 
public at great expense) being that the local authority should have power 
to prescribe the hours during which they should have access to the boxes, 
subject only to the approval of the Board of Trade. The opening of these 
boxes enormous obstruction. Many of the openings of the streets, 
notice of which was given to the Council, were made by the Post Office, 
the Gas Light and Coke Co. and other companies, but the bulk were made 
by the electric companies. No notice was given when street boxes were 
opened, and even if notices were given it would be impossible for the 
City Couneil t> follow them up unless they had an army of men for the 
purpose. In the Strand, Piccadilly, Charing Cross, Whitehall, Victoria- 
street, Regent-street, and Lower Regent-street there were no fewer than 
2,700 boxes. These were streets in which the least obstruction caused 
serious inconvenience to the frontagers and passengers. Each time 
they were opened an obstruction from 6ft. to 8ft. wide by 8ft. to 10ft. 
long was caused. It was absolutely impossible to ascertain the 
number of times the boxes were opened, but the figure could be put 
at tens of thousands per annum. The restriction proposed would only 
apply to the streets of importance, there being no claim at present in 
respect of the by-streets. The underlying principle for which all the 
companies concerned were ing. with the exception of the 
Kensington and Knightsbridge Company (who admitted that there must 
be some restriction on their obstruction of the public streets) was that 
the whole of the inconvenience caused by the opening of these boxes was 
to fall on the public and nzt upon the companies or their customers. 
Parliament had not intended that the whole of the inconvenience should 
fall on the travelling public, and apart from any interpretation of an Act 
of Parliament, it was but common justice that the inconvenience should 
as far as possible fall upon the companies and their customers, who 
directly benefited by it, and as little as possible upon the travelling 
public and the ratepayers. 

Mr. BONAR LAW: Are not the customers ratepayers, while a good 
dea] of ordinary traflic is formed of persons who are not ratepayers ? 

Mr. HUNT: They are all ratepayers, if not in Westminster, then in 
other parts. The highways are made for the public, and they are public 
property, and everybody has a right to pass over them. Continuing, 
Mr. Hunt stated that the bulk of the ratepayers in the streets where the 
obstruction complained of occurred took electric light. He could not see 
why the consumer should not give access to the companies in regard to 
making connections in the early morning, and the rest of the indoor work 
be done during the day. There was no suggestion that the work 
should be done at night, and there was no necessity for it. If 
the schedules of the Council were adopted, the companies would 
have two safeguards against arbitrary conduct on the part of the 
Council. First, in case of real urgency, consent to open the boxes 
during prohibited hours could be obtained immediately from an official of 
the Council; and, secondly, if the Council summoned a company for 
opening a box during prohibited hours, and the company made out a case 
of absolute necessity, the magistrate would have it in his discretion to 
inflict no penalty. The Post Office had powers in regard to these boxes 
without restriction, but the Postmaster-General had taken the matter up 
personally, with the result that an action at Jaw between them had 
been settled, and the Postmaster-General had voluntarily agreed to con- 
siderable restrictions in regard to the opening of these boxes. The risk 
of explosion arising from taking an artificial light to surface and venti- 
lating boxes, where gas sometimes accumulated, could be obviated by 
either letting the air in a suspected box out or pumping fresh air in. 

Mr. BONAR LAW asked whether the Council had any power with 
regard to gas or water boxes or sewers. 

Mr. HUNT replied that they had not, but such boxes were not opened 
*' once in & blue moon." 

Dr. KENNEDY stated that the companies had met and he had been asked 
to speak for them all. The companies were all desirous as far as possible 
to minimise the inconvenience alluded to; but that inconvenience they 
thought inevitable because the thoroughfares where it occurred were 
the thoroughfares under Act of Parliament for the mains of the electric 
companies in the same way as they were the thoroughfares for gas pipes, 
hydraulic and other mains used for the benefit of the public, and 
particularly for the benefit of the ratepayers of the district. They felt 
that the question of the safety both of the public and of their own 
employés, and also the question of efficiency in carrying out their statu- 
tory obligations (in which was involved the efficient maintenance of their 
mains), must come first, and not be sacrificed because of local incon- 
venience. As to the demands of the Council, he assumed that they applied 
not to new work (of which notice had to be given) but to renewals and 
maintenance. While before 9 am. there were daylight hours during 
seven months of the year, there were many months during which there 
were not daylight hours sufficient for the companies to do anything, and 
those were just the times when they had most trouble. 

Mr. HUNT, in reply to Mr. Bonar Law (who asked whether there was 
any reason why the companies should not submit to the restrictions 
accepted by the Postmaster-General), read the portion of the agreement 
between the Couneil and the Post Office relating to hours, as follows :— 
„Wich regard to the opening of manholes and street boxes and the use 
of tents and trucks in the streets : (1) The work of drawing-in and jointing 
main cables in the roadways shall be continuous. and may be begun at any 
time in ali the streets mentioned in the accompanying schedule ; (2) other 
work involving the opening of manholes and de jointing of wires in 
Junction boxes in the whole of the streets will be done as far as possible 
between the hours of 8 p m. and 10 a.m., being continued beyond the 
latter hour only when necessary, in which case а notice marked ' emer. 


gency’ will be handed to the city engineer." The next clause was only 


of a temporary character: (3) The Council will raise no objection to 
the opening of boxes during the day for drawing-in distributing cables, and 
will accept a reservation desired by the Post Office in respect of boxes 
dividing two metropolitan superintending engineers’ districts to which 
access may be required at any time for testing purposes. 

Dr. KENNEDY said ho had not seen this agreement before, and it 
took him rather by surprise. He would point out that under it the hours 
for working were from 8 p.m. to 10 a.m. all the year round, and, secondly, 
that work must be continuous beyond that hour, at the discretion of the 
Post Office if they considered it an emergency piece of work. The agree- 
ment, also, was in the nature of an experiment to be in force for one year. 
Apart from that, olause No. 2 was very different from what was proposed 
to the companies. If a company sent in a notice that a case was one of 
emergency the Council could say it was not. : 

Mr. HUNT read the section of the Act of Parliament which provided 
that undertakers opening boxes during prohibited hours should not be 
subject to penalties if the Court was of opinion that the case was one of 
emergency, and that the undertakers complied with the requirements of 
this section so far as was reasonable under the circumstances.” 

Dr. KENNEDY said the difference was that under the agreement the 
Postmaster-General had the right to say whether it was an emergency or not. 

Mr. BONAR LAW suggested that & compromise should be possible on 
the basis, as an experiment, of the companies accepting what the Post- 
master-General had accepted. In the earlier stages the compromise 
might be temporary. After it had been tried they would be in a better. 
position to see how it would work. 

Mr. BRADLEY said that, while the Post Office was a public department, 
the companies were concerns trading for private gain, and therefore the 
powers which could be given to the former could not be given to the latter. 

Mr. BONAR LAW said he quite understood that, but, at the same 
time, the Board of Trade were bound to consider the interests of those 
ratepayers who consumed electricity as well as the interests of those who 
used the streets. It would facilitate matters if they would agree to the 
compromise on the definite lines of the hours. They could then discuss 
the emergency matter. 

Mr. HUNT thought there was no power to go beyond the Act of Par- 
liament in relation to the matter of emergency. He added : I consider that 
you really admit my first contention that there should be some restrictions. 

Mr. BONAR LAW: I undoubtedly do if it is in the interests of the district. 

After further discussion, 

Dr. KENNEDY pointed out some of the differences between the com- 
pany's boxes and those of the Postmaster-General. The Postmaster- 
General's boxes, on the whole, contained a very large number of wires, 
and, practically, one wire served one purpose. If there was a breakdown, 
practically no harm was done. On the other hand, if the insulation, 
say, of one of the wires of a company broke down and was undis- 
covered it might put the whole district in darkness ; at any rate, it might 
cause great inconvenience and possibly danger. In the interests of the 
consumers also, the mains must be examined continually to find out faults 
before they occurred. The examination of the mains during the day 
had probably: been the reason there had been so fcw failures of light, 
because if anything was wrong it could be rectified during the day. 
While lights could be used in some boxes, there were others in which they 
could not, and covered lights would not give sufficient illumination. 
These boxes, therefore, could not be examined properly except in daylight, 

Mr. SEALE, in supplementing Dr. Kennedy's statement, asked if it 
was fair that freedom of access to the boxes should be restricted and 
that there should be no corresponding limitation of the liabilities of the 
companies? At present, if an explosion occurred, the companies were 
liable. If the department restricted the thorough carrying out of its 
duties it seemed to him that the question cf how far the company was to 
be liable was raised. It might be possible to reduce the size of the tents 
and to adopt some method by which less obstruction would be caused. 
Upon that point they were at one with the Council and would be glad 
to meet them, but the companies would offer strenuous objection to 
restriction of inspection or of hours of viewing the boxes. 

Mr. BONAR LAW: The Act of Parliament clearly makes it our duty to 
sanction reasonable restrictions. The whole question, therefore, is: 
What is а reasonable restriction? In considering that we are bound to 
consider the interests, not only of the people who walk the streets, but of 
the consumers of electricity. I would suggest that surely there is some way 
by which, first of all, the companies could meet together to consider what 
they would be willing to agree to, and then, that they should have a meet- 
ing with the representatives of the City Council of Westminster and try 
to come to a compromise which, for a time at least, might be used as an 
experiment. Speaking, not on the authority of the Board of Trade, but 
giving only my own opinion, I think it would be perfectly unreasonable 
to make the hours such that the bulk of the work could not be done in 
the daylight. On the other hand, I do not consider that the fact 
that the companies would be put to a slight additional expense is to be 
considered as necessarily conclusive in objecting to the change. There 18 
inconvenience in any case, and it is only reasonable that the companies 
and their customers ehould share it. It occurs to me as a possible 
solution that you might arrange that, in the winter months you should 
give a slightly longer time in the morning, and a shorter time jn the sum- 
mer, when there is longer daylight to be had. If you frame some rules 
in that way we shall be delighted to authorise them. If you cannot 
agree, i: will be for us to consider whether the rules laid down by the 
Westminster City Council are or are not reasonable, and pass them or 
refuse to pass them accordingly. : 

Dr. KENNEDY intimated that the companies would consider the 
suggeation most carefully, and Mr. HUNT stated that the Council would. 
be only too happy to meet the companies ayain. 

The proceedings then terminated. 
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ROYAL COMMISSION ON LONDON TRAFFIC. 


At the first meeting of the Royal Commission on London Traffic, after 
the recess, which was held on Friday last week (November 6th), 

Mr. W. E. RILEY, superintending architect of the London County 
Council, gave evidence. He said that the systems of the Metropolitan and 
Metropolitan District Railways, which had served as a basis for considera- 
tion in the evolution of the Paris railway system, now prevented any com- 
pletely unified scheme being applied to London. The prineiple of the 
inner and outer circle railways in London had been adopted and extended 
in Paris, so that at present the lines formed an ellipse of three irregular 
curves surrounding the city, with other lines running diametrically north 
and soutb, and east and west. An ideal scheme for London would be 
circumferential lines at various distances apart, with others crossing 
these diametrically and joining the circumferential lines with the centre 
points. The existing electric railway lines, however, were a series of 
irregular lines, which would require some modification to bring them into 
an approximate unification. Nevertheless, he thought that if all the 
authorised tube railways were built, a very material improvement 
in means of communication would be effected. At the same time, 
it was not to be inferred that the London County Council sug- 
gested that tube railways afforded the best means of communication 
in the direction indicated. For instance, between Marble Arch and 
Cricklewood (the route of the authorised North-West London Rail- 
way) a surface tramway or shallow subway would be a great convenience. 
He made the following suggestions with regard to the evolution of a 
system of intercommunication between the numerous railway termini. 
The City and South London Railway could be extended from its 
present terminus at Islington down to King’s Cross and St. Pancras, 
so as to form an interchange station with the Baker Street and Waterloo 
Railway at Portland-place, and interchange stations could also be arranged 
near that spot with the Great Northern and Strand Railway as well as the 
Charing Cross, Euston and Hampstead Railway. By this means the 
following termini could be brought into communication :—London Bridge, 
Bank, Moorgate-street, King’s Cross, St. Pancras, Euston, Waterloo, Charing 
Cross, Marylebone and Paddington. A further means of such communica- 
tion would be an extension of the authorised North-West London Railway 
from Marble Arch to Vauxhall Station. There could be an exchange 
between such a line and the Baker Street and Waterloo railway in the 
Edgware-road. This line would thus couple up with Victoria, and leave 
very few other termini unconnected. An extension of the Great Northern 
and Strand Railway from its Strand terminus to Waterloo would form an 
approximate north and south line. Still another line which he considered 
necessary was one from Piccadilly-circus to the City via Charing Cross, the 
Law Courts and Ludgate-circus. Witness also suggested that if tram- 
ways were not stopped from crossing the bridges, and were allowed to ran 
along the Embankment, the dangerous termini at Westminster and Black- 
friars would be abolished. The tramway now terminating at Hampstead- 
road should be brought nearer the centre of London by an extension down 
Tottenham Court-road. A further suggested route for a tramway, partl 
on the surface and partly in a shallow subway, was from Hammersmit 
Broadway, along Kensington-road via the south side of Kensington Gardens 
and Hyde Park to Piccadilly, and by a widened thoroughfare to Kingsway. 

Outside the central! area of London greater railway accommodation was 
also necessary, and the following suggestions for new tube railways were 
made :— 

1. A route from Highgate, running via Hornsey, Alexandra Palace and 
Wood Green to Tottenham, where it would join a route from the Jast- 
named place to the City. 

2. A route starting at Clapham Common and running to Tooting in the 
direction of Mitcham. The passenger traffic on the City and South 
London Railway between Kennington and the Bank was so great that any 
extension of this line would only cause further overcrowding unless relief 
could be obtained by the construction of the authorised City and Brixton 
line. 

8. A route running through Poplar, crossing the river and continuing 
via Greenwich and Kidbrooke to Eltham, returning via Lee, Lewisham, 
New Cross, Deptford and Bermondsey and crossing the river to & point 
near the Monument. 

4. A route from the junction of Sloane-street and Knightsbridge down 
Sloane-street through Sloane-square along King's-road and crossing the 
Thames to Putney. This route would be capable of extension towards 
Kingston, becoming a surface line as soon as possible. 

5. An extension to Willesden Junction, and possibly further, as a surface 
line, of the Baker Street and Waterloo Railway from its present authorised 
termination at Paddington. 

6. À route from Walthamstow, through Leyton, entering the City by 
Bethnal Green was very necessary, but the exact route required considera- 
tion. Relief of the present great congestion at Bethnal Green Junction 
was much needed. 

7. A route beginning at the junction of Queen-street and Cannon-street, 
passing under the Thames, through Peckham, and ending at or near the 
Crystal Palace. This line would probably be expensive to construct, but 
would be very useful. 

8. A route from the termination of the authorised North-West London 
Railway at Marble Arch to Victoria and Vauxhall and in the direction of 
Camberwell and Peckham. 

To complete the systems by connecting one district with another, it 
was also suggested that certain points on the radial lines should be 
selected, and locomotion services provided between them. Deep-level 
tubes should only be constructed where the exigencies of street traffic 


required, and shallow umderground or surface lines should be built as |, 


continuations. With a view, also, to providing further relief to rapidly 


increasing street traffic in and around the central business area, and to 
provide for the probable increase of traffic in outlying districts, witness 
suggested that brond avenues should be constructed specially with a 
view to building shallow subways for tramways underneath them. One 
such route suggested was on the line of the projected City and Crystal 
Palace Railway through Camberwell and Peckham, . The construction of 
this line as a tube, owing to the water-bearing nature of the subsoil, 
would probably be very expensive. A number of similar routes were 
also suggested running north, south, east and west. At the same time, 
witness pointed out that the above suggestions were not put forward in 
any way as definite pro 8 of the London County Council. 

Sir FRANCIS HOPWOOD: What would be the nature of your pro- 
posed radiating lines ?— They would be on the principle of the shallow 
subway between Holborn and the Strand, but larger. 

Continuing: He would not advocate tube railways where it was pos- 
sible to put in & shallow subway. It would be poesible to construct 
shallow subways underneath old as well as new streets. Even Oxford- 
street could be dealt with in this manner, but it would be, in this case, a 
very costly matter. 

Sir FRANCIS HOPWOOD: What would be the dimensions of the pro- 
posed subway ?—In the new avenues they would be 20ft. high and 18ft. 
wide, sufficient to take a single-deck car. 

I am not convinced that the shallow subway would be preferable to a 
tube. What are your reasons for this? — The same cars could run upon 
the surface, the subways are more accessible to the public, and they 
are safer. 

What is the comparative cost of a tube and a subway ?—I should put 
the former at about half the latter. 

Witness then put in some figures as to the cost of housing, inside and 
outside the central area of London. 

During the sitting votes of thanks were passed to all who so courteously 
assisted the sub-commission while in the United States. 

The Commission then adjourned until Thursday next, and in future 
sittings will be held on both Thursdays and Fridays. 


Thursday, November 12. 


Mr. ANDREW YOUNG, valuer to the London County Council, gave 
evidence relating mainly to the construction of new streets. In his 
opinion, the construction of roads having a width of 160ft. (greater than 
any ever projected in London before) would involve an outlay of great 
magnitude. At the same time, if, as was put forward by the previous witness, 
there were tobe provided on such thoroughfares special means of locomotion 
by surface tramways, motors and other fast traffic, and also by tube rail- 
ways beneath the streets, the possibilities for recoupment would be largely 
increased, and would also extend over very large areas, inasmuch as the 
value of property in the remoter districts adjoining the route would bs 
enhanced. From this point of view, he preferred to construct new streets 
than merely to widen existing ones. If a shallow subway tramway 
were constructed between Hammersmith and the City, and then on to 
Stamford Hill, he put the cost of compensation for interference with 
cellars and vaults beneath the roadway at £1,250,000. 

Sir ALEXANDER BRUCE, Assistant Commissioner of Police, dealt with 
the powers invested in the police by various public acts. With regard to 
the Tramways Act of 1870 he had no suggestion to make with reference 
to an amplification of the police powers conferred by it. In giving a list 
of hindranees to traffic, reference was made to the different rates of speed of 
different classes of vehicles. The frequent breaking up of streets by electric 
light and other companies was also mentioned and a remedy was suggested 
in the form of subways, or, as an alternative, to place sueh matters in 
the hands of one authority, which should decide, after consultation with 
the police, at what hours roads should be disturbed. A complaint which 
was at present made was that the work of opening the streets by such 
companies was that the work is not carried out as expeditiously as 
possible. In his opinion to make a street wider and construct electric tram- 
ways would make the congestion worse than before. In а wide street he 
considered that omnibuses caused less obstruction than electric tramways. 
He did not propose any change in the police regulations as to the traffic 
at tramway termini. One great cause of hindrance to traffic was the fact 
that tramway routes and termini had not been fixed with due regard to 
the convenience of the public. He proposed looped termini, such as had 
been adopted at Hammersmith Broadway. 

The Commission adjourned until to-day (Friday). 


BOOKS RECEIVED. 
(Copies of the undermentioned works can be had from The Electrician office, pos 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 
“ Ап Elementary Treatise on Hoisting Machinery." By Joseph 
Horner. (London: Crosby Lockwood & Son.) 7s. 6d. net. 
“ Liquid Fuel and its Combustion.” By W. Н. Booth. (London: 
Archibald Constable & Co.) 24s. net. 


“ Hypochlorite und Elektrische Bleiche.“ By Viktor Engelhardt. 
No. 8 Monographien über angewandte Elektrochemie. (Halle-a-s. : 
Wilhelm Knapp.) 12m. 


* Science Abstracts" for October. Section A: Physics. Sec- 
tion B: Engineering. (London: E. and F. N. Spon.) 1s. 6d. each. 


“Telephony.” By A. Vaughan Abbott. Vol. IV. The Con- 
struction of Aerial Lines. (New York : McGraw Publishing Co.) "s. 


“Theorie und Anwendung des elektrischen Bogenlichtes.“ By 
H. Birrenbach. (Hanover; Gebrüder Jänecke.) 9m. 


F 


136 


THE ELECTRICIAN, NOVEMBER 13, 1903. 


——————— M ——————— 


A CONTINENTAL OVERLAND WIRELESS 
TELEGRAPH INSTALLATION. 


In connection with an industrial exhibition in Aussig (Bohemia) 
a wireless telegraph installation for transmitting messages between 
that town and Teplitz was carried out by the Allgemeine Elek- 
tricitáts Gesellschaft of Berlin, the system used being that of Slaby- 
Arco, The following notes regarding this installation are taken 
from an article contributed by M. Albrecht to the Zeitschrift fur 
Elektrotechnik. As will be seen from the profile of the intervening 
country (Fig. 1) the distance between the two towns is 14km. as the 
crow flies, and the district, on account of the various hills, is not 
very favourable to wireless telegraphy. Nevertheless, the reception 
of communicatjons at both ends was said to be very exact and dis- 
tinct. The priniary current, at a pressure of 200 volts, is interrupted 
by means of a mexeury turbine-interrupter, and the key is provided 
with a magnetic bigw-out. Fig. 2 represents the diagram of con- 
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Fic. 1.—PnoriLE or COUNTRY BETWEEN TEPLITZ AND AUBSBIG. 


nections at the sending station, and it will be noticed that the poles 
of the secondary winding of the induction coil are connected up to 
theair-gap, in parallel with which arefive Leyden jars and a choking 
coil for tuning purposes. One of the poles of the air-gap is con- 
nected to earth, and the air-wire is connected to the tuning coil by 
way of a small protective air-gap, the reason for this being to pre- 
vent the waves flowing directly to earth through the choking coil 
whenever the station is receiving messages. Tuning is effected by 
varying the lengths of the air-wires at the sending and receiving 
stations by means of adjustable choking coils; the adjustment 
is varied until the pressure in the air-wire is a maximum— 
4.е., until the air-wire is equal to one-quarter the length of 
& wave. Practically, the method of tuning is simplicity itself, 
and is carried out by placing a hot-wire ammeter in the air-wire 
circuit of the sending station, and by then adjusting the choking 
coil until the ammeter indicates a maximum. Several air-wires, in 
the form of a triangle with its apex near the ground, constitute the 
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Fic. 2.—ConNECTIONS aT TRANSMITTING STATION, 


antenne. Altogether there are 16 copper wires, each 30 metres long 
and 1:501. in diameter. The cross-wire, forming the base of the 
triangle, is suspended between two poles at a height of 35 metres. 
Wires run from the apex of the triangle to the sending and receiv- 
ing apparatus. The air-wires are at an angle of between 50 and 
60deg. to the horizontal. 

. From Fig. 8, which represents the method of connecting up th 
coherer to the air-wires, it will be gathered that by adjusting th 
choking coil shown, it is possible to bring the maximum pressure 
to bear upon the coherer. The method of tuning consists in 
adjusting the choking coil in the circuit of the air-wire until the 
pre-arranged signals sent from the other station appear most 
distinct. Before commencing to tune, however, the coherer and 
the relay are made as sensitive as possible, the testing in this 
connection being carried out by means of a simple clectric hammer 
arrangement, which is connected to two small dry cells. Coherer 
and relay are adjusted until they respond to the minute sparks 
produced by the hammer device. The metal filings are placed 


between two wedge-shaped electrodes, so that, by rotating the 
coherer round its axis, it is possible to alter and adjust the state of 
looseness of the filings, which also affects the sensitiveness. The 
coherer is exhausted of air. Regarding the connections of the 
receiver station, these do not differ in any essential feature from 
those generally employed. 
When an incandescent lamp in the room was switched on or off, 
the coherer responded; this also took place when the outer of a 
9 х 220-volt three-wire circuit 
was touched with a picce of 
metal, but not, however, when 
the outer was touched directly 
by the person experimenting. 
Considerable inconvenience 
: was caused by sparking, which 
occurred when signals were 
being sent, between wires of 
the 220-volt lighting system of 
the exhibition, occasioning 
thereby many short circuits. 
To avoid these disturbances, 
the lighting system is now dis- 
connected during the time 
wireless telegraphy is proceed- 
ing. In Teplitz it is said that 
sparks of from 5mm. to 10mm. 
in length could be drawn from 
the 100-volt lighting supply, 
this being quite independent 
of the 220-volt circuit) which 
supplies the primary of the 
induetion coil. During stornis, 
the incoming messages are sometimes unintelligible, but communi- 
cation can be kept up until the storm is quite near. In very hot 
weather it occasionally happens that some signals are not recorded. 
The system works best after storms and on cool days. 
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CONNECTION S AT RECEIVING Station. 
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CORRESPONDENCE. 
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STEAM TURBINES v. RECIPROCATING ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: My attention has been called to a letter in your last 
issue from the well.known engine builders, Messrs. Belliss 
and Morcom, in which figures given in my Paper recently 
read before the Leeds Section of the Institution of Electrical 
Engineers are adversely criticised.. In the case of tho 
E.C.C..Belliss set in the Leeds electricity works—I gave 
the steam consumption per kilowatt-hour at 19-9lb. (the 
figure given to me as approximately accurate by the city elec- 
trical engineer), whereas Messrs. Belliss put it at 19°49]b., in- 
cluding boiler and steam pipe losses, which correction I accept. 

Although no definite statement is actually made, yet the 
whole letter is cleverly drawn out to convey the impression 
that reciprocating engine plants are as economical as turbine 
plants, and complaint is made that I compare the efficiency of 
reciprocating engines and turbines of about equal sizes but 
working under different conditions, especially with regard to 
superlieat and vacuum. My reply is that it is quite fair to 
make comparisons between the plants mentioned in my Paper, 
because the steam consumptions given arc those obtained under 
actual daily working conditions. To the plea that a particular 
reciprocating plant would give a better efficiency with 
greater superheat and better vacuum, my reply is, why 
do you not then provide the greater superheat and better 


vacuum, and thus obtain the alleged greater economy! 


Are we to assume that the engineers who have these plants 
under their charge, or that the engineers who built them and 
put them down disregard their own fame and tho interests of 
their employers so much that they are content.to waste coal 
and boiler power rather than improve their vacuums and raise 
the temperature of superheat ? | 
Engineers who have had ап extended experience with both 
reciprocating steam engines and steam turbines know full well 
that to raise the superheat over, say, 60°F. at the stop valve 
means with the reciprocating engine: (1) increase in the 
difficulties and risks of running ; (2) inereased wear and tear 
and heavy bills for upkeep and repair; (3) an expensive oil 
and much of it for cylinder lubrication, In the steam turbine 
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none of these difficulties and expenses present themselves, 
hence, we see in actual everyday work reciprocating engines 
with little or no superheat and turbines on high superheats. 

Messrs. Belliss state that with 237°F. superheat they can reduce 
the steam consumption in their Leeds plant from 19-49lb. to 
under l6lb.per kilowatt, then why is not this desirable and 
valuable economy effected? I trow it is because Messrs. 
Belliss know, and the city engineers know, that with such high 
superheat all the difficulties named above would then be at 
once encountered, and the extra expenscs and risks thus 
brought about would more than counterbalance the temporary 
economy to be gained. Thus my contention that my compari- 
sons are fair because they are on practical lines is a. sound 
contention, and it applies with equal force to the comparisons 
drawn between the steam turbine and the Sulzer-Kolben plants 
named in my Paper. Again, as regards vacuums, engineers 
with both classes of plant know that by reason of glaud and 
packing leakage it is more difficult to maintain high vacuums 
with reciprocating engines than with turbines. 

Doubtless, Messrs. Belliss would like to prove that recipro- 
cating plants are more economical than steam turbines, but 
the weight of evidence is against them. It is not to be expected, 
however, that engine builders will allow the present rapid 
development of the steam turbine to proceed without making 
some efforts to stem the tide, futile though it may be. I 
repudiate Messrs, Belliss’s insinuations that I am interested in 
booming the turbine or that my Paper contains “ misleading 
statements.” The figures given are to the best of my know- 
ledge correct, and, moreover, they are not theoretical values, 
as 1s the figure of improved economy given for the Leeds plant, 
but the outcome of everyday practice, which alone is the true 
standard upon which to found our conclusions. 

With reference to the postscript, I would correct it and put 
it thuswise: It should always be borne in mind that the cost 
of obtaining the high vacuum necessary for efficiency with 
cither reciprocating engines or steam turbines may become a very 
formidable item in the majority of inland stations.— Yours, £e., 

Harrogate, Nov. 10. GEORGE WILKINSON, 


THE INVENTION OF THE DYNAMO-ELECTRIC 
MACHINE. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: Messrs. Slater, Heelis, Williamson & Co. have written 
you a letter to which only the briefest reply is necessary. 

First, they say that they are instructed by Dr. Wildo to 
observe that “ Dr. Wilde has never designated as magneto- 
electric machines the dynamo-electrie machines described in 
the specifications of his several patents." I regret to inform 
them that their observation is faulty. Dr. Wilde never called 
them dynamo-electric machines at all. In fact, the distinction 
which Messrs. Slater, Heelis, Williamson & Co. are instructed 
to “observe” does not exist. You must, Sir, pardon me if I 
decline their polite invitation to disclose (even after the judg- 
ment of the Court of Appeal in my favour) any points in my 
case, Ample proof exists to substantiate these matters, and 
will be forthcoming if and when needed. 

As to Messrs. Slater, Heelis, Williamson & Co.’s second 
point, I adhere to my allegation that Dr. Wilde did himself 
furnish to me in the first instance the statement that the name 
dynamo-electric machine was first applied in 1867 by Charles 
Brooke, F.R.S., to the machine of Dr. Wilde's invention. 

As to Messrs. Slater, Heelis, Williamson & Co.'sfurther point, 
there is nothing in it. They sent me for insertion in one of 
my books a certain statement which their client believed to 
be true, and which I believed to be true. In courtesy to 
their client I signified my willingness to accept it. On inves- 
tivation, however, it proved to be untrue, and their own 
client admitted that it was untenable. Nevertheless, though 
it was known and admitted so far back as July, 1902, 
to be inaccurate, they, acting for Dr. Wilde, have carried 
their action against me from Court to Court for 12 
months in their endeavour to compel me to insert it in my 
book. Having failed in their action, they now put forward, 
apparently in justification of such proceedings, the observation 
that, at a date a few months previously, I had inserted a some- 


what similar statement in another book of mine. How on 
earth can that circumstance justify them? Would they 
be surprised to learn that in this case also the informa- 
tion upon which I acted in so inserting the now dis- 
credited statement was given me by no other than their own 
client! He believed it to be true. So did I. In good faith 
I put it in. Since the date when I found out its inaccuracy I 
have excised it; for no man would wish to see an elementary 
text-book marred by a misleading statement. That is all.— 
Yours, &c., SILVANUs P. THOMPSON, 
London, Nov. 10. 


THE QUESTION OF THE HOUR. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: “H. C. D.“ misapprehends my argument in several 
points the fault, no doubt, being my condensed statement of 
it. Iam well aware of the conditions under which cables are 
landed at our foreign possessions and protectorates, and was far 
from implying that as a nation we have "protected " submarine 
cables. My point was that we possessed ports (*'stepping 
stones ") which enabled us to lay cables of practicable length 
to places where considerable trade existed, and that but for 
this fact the earlier cables would not have been established by 
us. I venture also to взу that the lines to and on the coasts 
of South America would not have been constructed by British 
enterprise but for the commercial success of the connections to 
the East. 

Again, I sought to contrast, from the fiscal point of view, 
the cable-making industry with the manufacturer of machinery 
for export, your editorial remarks with reference to the latter 
having led to this correspondence. Why, then, should “H. C. D." 
limit my hypothesis of a 25 per cent. duty on “cables” to 
the shore ends in foreign territorial waters ? Obviously, a duty 
on the entire cost of the cables, with the exception of the 
shore ends within % 3-mile limit, was intended. That, for 
the purpose of this discussion, it seems to me, is the analogy 
to foreign tariffs on machinery exported by us. Then he says, 
certainly the pozition of our cable enterprise would have been 
the same even if wo had paid duty on the cables, because the 
rates charged would have been correspondingly increased ‘ at, 
of course, the expense of tho tariff imposers.” I fancy they 
would have had to be increased to the British public too— but 
that by the way. Does he imagine, however, that the traffic 
would have grown as it has done, if the rates had been, perma- 
nently, 25 per cent. higher? I can only say that is not the 
general line of argument nor the opinion, judged from practice 
and results, of the companics. 

Again, he asserts, “ As soon as publie confidence had been 
established, capital for cable enterprise was easily obtainable 
in Europe and America." I beg leave to traverse that state- 
ment. Cables were a “property " over 25 years ago. 

I am quite aware, too, that France and Germany heavily 
subsidise national cables, but even then, the capital to lay 
them had to be raised from the publie ; and, without forgetting 
the first French Atlantic cable, it is only more recently that 
there has been any general movement abroad to enter upon 
world telegraphy. Time was when foreign Governments 
paid subsidies to British companies for connecting their 
colonies with the cable net-work, and I still think that foreign 
cables, and many other of their enterprises, are largely duo 
to capital accumulated from profits on exports to our free 
markets. He speaks of “imaginary profits” on their exports 
tous. What does he mean? There is surely no imagination 
about them. 

I quite admit that such frec trade as we had was greatly to 
our advantage for many years, but as foreign tariffs became 
increasingly prohibitive, it seems to me that the conditions 
began to alter altogether. I have heard only to-day of a Scotch 
manufacturing firm which shows enormous profits “under 
Free Trade,” but then they have factories in all the prin- 
cipal European countries and in America in order to get 
inside the tariff walls; Will not this take place more aud 
more, and with the electric as well as other industries ? 
Capital can easily—too easily, alas!—be so transferred to 
foreign countries, although it cannot readily be trans- 
ferred to other industries, but what about the bulk of 
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our workmen? It is even more an artisan than a capitalist 
question. Can we expect them—the majority of the voters— 
to be content to watch many of their large industries dwindling 
away or being transferred abroad without any attempt being 
made to obtain reciprocity 1 

Can “Free” Traders suggest any other way of abating 
foreign tariffs than by negotiating with a duty, which can be 
reduced pari passu, in your hand ? We should then have access 
to their largest foreign customer to offer to most of the nations 
in return for corresponding access to their people. Even then, 
at equal duties, we should have a more valuable market to offer 
them than they would have to offer us. Surely, this is only 
business. Cobden defined common sense as “a just apprecia- 
tion of facts.” Verb. sap.—Yours, &c., G. R. N. 


London, Nov. 11. 


OIL-COOLED TRANSFORMERS. 


We have received an interesting pamphlet issued by the Allge- 
meine Elektricitats-Gesellschaft dealing with the construction and 
performance of their smaller types of three-phase oil-cooled trans- 
formers. It is pointed out that, in consequence of the rapidity 
of the abduction of heat and the insulating qualities of the oil, 
the transformers may be built compacter than air-cooled ones of the 
same capacity. Then, since the insulating materials do not come into 
contact with the air, they last longer and are kept frorn corroding. 
Also, if from any cause, such as lightning discharges, sparking should 
momentarily arise between the windings, the oil is said to prevent the 
working current from being drawn across this path. All the typesmen- 
tioned in the publication, and ranging in capacity from 1kw. to 50kw., 


are con- 

Load per Cent. structed as 

100 20 40 60 80 100 120 140 core trans- 
formers, and 

90 the stamp- 
80 ings are in- 
» i if sulated by 
Е 70 paper from 
О 60 one another. 
8 Care has been taken to restrict to a minimum the 
>. 50 number of bolts passing through the active material, 
Š 40 and the accessory cast-iron parts are few in number 
e and small thus diminishing the losses by eddy 


current. In the smaller sizes the primary and 
secondary windings are concentric, the high-tension 
part lying on the outside, but in the larger trans- 
formers the primary and secondary are, as a rule, 
sub-divided into comparatively small coils, which 
are placed alternately side by side on the core. 
Paper has been found to be most suitable as insulating 
material, as it successfully withstands the action of oil at 
high temperatures. It is used in thicknesses of from O0'lmm. to 
0'5mm., several layers being employed, according to voltage. A 
thickness of about 0°2mm., it is stated, will withstand a pressure 
of 8,000 to 9,000 volts. At ordinary temperatures the oil used in 
these transformers is comparatively thick, but at the usual work- 
ing temperatures (60°C. to 80°C.) it becomes very thin. The 
diagram above represents the efficiency curves, with an assumed 
power-factor of unity for a 1, 15 and 50 kilo-volt-ampere trans- 
former. The high efficiency of the larger transformers at light load 
is especially noticeable. 


Graphite Resistances.—Mr. Robert Hapfelt communicates 
to the Llektrotechnische Zeitschrift some interesting notes оп 
graphite resistances, in which it is stated that a peculiarity of 
these resistances, which are built up of graphite powder, lies 
in the rapid decrease of resistance after they have conducted 
current for a short timo. The rate of diminution of resistance, 
however, grows smaller and smaller, and eventually its value 
remains constant for a given current. On connecting a starter 
for a 6 H.P. motor across a 220-volt supply, it was observed 
that the initial current was about 5 amperes, corresponding to 
a resistance of 42 ohms, and that, after 10 and 15 seconds 
respectively, the figures were found to be 35 amperes, 6:3 ohms 
and about 100 amperes and 2:2 ohms. Tests proved that the 
resistance was nearly independent of the temperature. Owing 
to these peculiar qualities but few stops are required, the 
starting of motors, it js stated, being nevertheless very even. 


LEGAL INTELLIGENCE. 


Cole v. Isle of Thanet E'ectric Tramways and Lighting Co. 
On Friday last, before Mr. Justice Bigham and a special jury, Eleanor 
Cole, a widow, sought to recover damages for the loss of her husband, 
whose death she alleged to be due to negligence of defendants' driver. 
Plaintiff's husband was a carter, and on July 28, 1902, was leading his 
horse and cart along the Marine Parade, Margate. Plaintiff alleged that 
before her husband had time to get his cart perfectly clear of the tram- 
way & car came up and struck the wheel. Her husband was thrown 
down and was run over by his own cart, death ensuing tbree days later. 
Defendants denied negligence, and alleged that the accident was due to 
LE E endeavouring to pass between the car and a barrow standing at 
the kerb. 
The jury were unable to agree, and the parties consented to take a 
verdict of the majority. This was in favour of plaintiff. Damages, £200. 
The judge said he considered the verdict was quite wrong. He entered 
judgment for plaintiff for £200 and costs, but granted a stay of execution. 


Lyles v. Southend Corporation. 

This case, which came before Mr. Justice Wright on Friday last on 
points of law, arose out of an accident to plaintiff when a passenger 
on one of defendants’ cars by the trolley rod breaking and falling upon him. 
Defendants pleaded that, as the action was not brought within six months, 
as required by the Public Authorities Act, 1893, the claim was barred. 

Mr. BRAY, K.C., for Southend Corporation, argued that the case came 
within the scope of the act, and quoted Markey v. Tolworth Burial 
Board " to support his view. 

Mr. EVANS, K.C., M.P., for plaintiff, submitted that the act did not 
apply in the case of a tramway worked by a corporation as part of a 
municipal enterprise, inasmuch as there was no power to apply any of the 
profits towards the reduction of the rates. Counsel further contended 
that the act only applied to actions in tort, and not to contracts, and, 
therefore, plaintiff was entitled to succeed, as defendants, by reason of 
the accident, failed to carry out their contract to carry him safely asa 
passenger. 

It was arranged that the latter point, which was raised unexpectedly, 
should be argued on some future day. On the other points, the learned 
Judge found in favour of the defendant Corporation. He could not 
concede that in working the tramways the Corporation were not working 
in pursuance of any Act of Parliament, public duty or authority. They 
had obtained & provisional order which empowered them to construct 
those tramways, and on their undertaking the working of the cars they 
were under a statutory and public duty, and had a public authority so long 
as they continued to execute the provisional order. 


Speed of Electric Cars. 

At the West London Police Court, on Saturday, the presiding magistrate. 
Mr. Rose, concluded the hearing of summonses against four drivers of the 
London United Tramways (Ltd.) for driving at excessive speed. (The 
previous proceedings have been reported in our columns.) 

The evidence submitted included that of Prof. SILVANUS P. 
THOMPSON, who said he had made four speed tests of each of the cars 
over the measured furlong used in Col. Purcell's tests (referred to in our 
last issue), and the mean speeds attained by the cars were as follows :— 
Car No. 272, 14:465 miles per hour; No. 60, 12:487 miles; No. 75, 
13:335 miles; No. 173, 14:157 miles. The conditions under which the 
tests were made were fair, and there had been no tampering with the 
electrical plant or with the cars. | 

The MAGISTRATE said, after hearing the scientific evidence, he could 
have no doubt that the speed of the cars exceeded 10 miles an hour, and, 
that being the case, there must be a fine, whatever the effect might be 
upon tbe public convenience. As to the amount of the fine, motorists 
would no doubt think that the same fine as they usually had to pay ought 
to be imposed on this occasion; but he should only impose fines of £2 
each, or £8 in all, and costs. 

Mr. MUIR said that Mr. Moffat Ford had, in the course of the case, 
made a deliberate suggestion of fraud against the company in connection 
with the tests, and he asked the magistrate to express his opinion on 
that point. 

15 ROSE said he did not regard the statements made as suggesting 
fraud. 

Mr. MOFFAT FORD said he had not intended to make any such 
suggestion. If he had done so he desired to withdraw it. 


Master and Servant. 

At Chertsey County Court on Thursday last the Hon. Arthur Russell 
heard a case in which an electrical engineer and engine driver” named 
Cox sought to recover from Mr. H. Edwards £250 damages for injuries 
sustained while in his service looking after an engine and electric light 
machinery at his private residence. While so engaged, the driving belt 
of the engine flew off and knocked plaintiff down, destroying the sight of 
one eye. There were no guard rails, or flange to the pulley of the dynamo. 

After a long legal argument, his Honour said plaintiff was a domestic 
servant, and could only claim a maximum of £50. He could not claim 
under the Employers’ Liability Act. 

Defendant said he had had the machinery put up by a competent firm, 
and had no idea it was dangerous. He denied that plaintiff had ever 
drawn his attention to the necessity of guards being provided. 

His Honour said thecase rested solely upon the statement that defendant's 
attention had been called to the dangerous state of the belt. He could 
see no evidence that defendant had failed to carry out his duty as a 
master to a servant, and he had employed a competent firm to put up the 
machinery. Judgment must be for defendant. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Council of the Metropolitan Borough of Poplar invite applica- 
tions for the position of borough electrical engineer and manager at 
& salary of £400 per annum. Applications to town clerk (Mr. 
Leonard Potts) by Nov. 28. See advertisement. 


A first-class man is required to act as foreman of stranding shop 
of dry core telephone cable factory. See advertisement. 

Bexhill Council require a mains superintendent with experience 
of a three-wire low-tension network, paper-insulated cables, strect 
lighting, Ke. Applications to chief engineer (Mr. W. T. Le Feu vre), 
electricity works, Bexhill, by 21st inst. See advertisement. 

There is а vacancy for a pupil at an electric motor and engine 
works in London. Sce advertisement. 

An assistant, with factory experience, is wanted in the electrical 
engineering department of the City and Guilds of London Central 
Technical College, Exhibition-road, S.W., to give instruction in the 
theory and practice of electrical machine design, construction and 
testing. Salary £150 per annum. Applications to Prof. Ayrton. 
See 5 

Sunderland Corporation require a general manager of their electric 
tramways. Salary £400, increasing by yearly increments of £25 
to £500 per annum. Applications by noon Nov. 17. 


Manchester Electricity committce require a mains assistant. 
Applications by Nov. 16. 


Mr. H. M. Atkinson, Ph.D., has been appointed science instructor 
under the Tipperary Technical Instruction scheme, until July 31, 
1904, subject to the approval of the Department of Agriculture and 
Technical Instruction, Dublin. 

Mr. I. Williams, B.Sc., has been appointed a junior assistant in 
the physics department of Merchant Venturers’ Technical College, 
Bristol. Mr. Williams was educated at University College, Cardiff, 
where he took the degree of B.Sc. of the University of Wales with 
honours in physics. 

Mr. A. M. Giles has been appointed assistant physics demonstrator 
at the Northern Polytechnic Institute, Holloway, London, for four 
evenings per weck. 

Belfast Gas and Electric committee recommend the appointment 
of Mr. C. E. Dale as charge engineer. 

Mr. Medley of Maidstone has been appointed engineer-in- charge 
at Darlington. 


BDUCATIONAL NOTICE. 

Electrical Standardising. Testivg and Training Institution — 
Prof. C. A. Carus- Wilson, M A., M. I. E. E., commenced a special 
course of lectures to the senior students of this institution upon 
direct-current motor construction yesterday (Thursday). 


Apprenticeship Premiums..—We have received a communication 
from “J. S. V.,“ inquiring as to the position of a young man who 
has signed on for a term of years at some works as a premium pupil, 
with the understanding that he is to receive a thorough technical 
and practical training. Our correspondent states that the young 
man is learning nothing, and that no attempt is made to teach him 
anything. Ho asks if there is any redress, or must the whole of 
his premium be sacrificed. The answer is that the young man 
ean (through his parents, guardians or next friend) bring an action 
for damages for breach of contract and for the cancellation of the 
articles of apprenticeship. If the facts are as stated by ** J. S. V.," 
he is fully justified in taking such action, and he should employ a 
solicitor. 


Ashford (Kent).—' The Council have finally decided to transfe. 
their provisional electric lighting order to a company. 

Ashton-under-Lyne.—The town hall is to be wired for the elec- 
tric light. 

Batley.—An inquiry has been held into the application of the 
Town Council for sanction to a loan of £5,000 to extend the electric 
lighting cables to Batley Carr, Upper Batley, Carlinghow, &c. 

Bedford.—From April 1 next the charge for electric current for 
power, heating, &c., is to be reduced from 2d. to 144. per unit. 

Belfast.—A special meeting of the Council was held on Tuesday 
to consider the draft bill for the acquisition and conversion of the 
tramways, Ke. A resolution to strike out all clauses giving the 
Corporation power to grant a new lease to the present or any other 
tramway company was defeated by 23 votes to 5, and a clause 
sanctioned empowering the Corporation to pay compensation to any 
servants in the regular employment of the tramway company who 
should not be retained by the Corporation. 


Bognor.—The Council will oppose the application of the National 
Provincial Electricity Corporation for a provisional order. 
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Bridgend.— The dispute between the Council and the South Wales 
Electrical Power Distribution Co. as to the supply of electrical energy 
has been settled :— 

In consideration of the Council allowing the company to supply certain 
firms with energy for lighting and power, the company a to make no 
charge for transforming the town supply, for which they have hitherto 
charged id. per unit. As to sums already paid on this account, allow- 
ance will be made to the Council. The company is to be free to supply 
any person or firm within the urban area, to whom power, not lighting, 
is the chief consideration, with energy for lighting as well as power, on 
condition that they pay to the Council 24 per oent. on the receipts. This 
arrangement is & tentative one, until Dec. 31, 1904. 


Brighton.— The Old Steyne extension of the Corporation's electric 
tramways was opened for traffic on Saturday. 

At a special meeting of the Council on Thursday last, Ald. 
Stafford moved that application be made for a provisional order to 
authorise the construction of electric tramways in Preston-road 
from its junction with London-road and Beaconfield.road to the 
borough boundary near Clermont-road. A debate ensued, during 
which some Moore left the meeting with the avowed intention 
of reducing the number present below the necessary quorum, and 
the debate was, therefore, adjourned until Monday, when a similar 
result followed, and the matter stands adjourned. 


Brixham.—Ovwing to dissatisfaction with the present system of 
gas lighting, the Council have decided to obtain а report from a con- 
sulting engineer as to the erection of electricity works. The Council 
obtained a provisional order in 1908. 


Cable Subways.--The Paviore' Company, London, recently in- 
vited essays and drawings expounding schemes for subways for 
water and gas pipes and electric mains to obviate the frequent 
breaking-up of the roads and pavements. There were 26 com- 
petitors. The first prize went to a Mr. Parkinson, Peterborough, 
who receives 100 guineas, the second (Mr. A. J. Pryce) 30 guineas, 


and the third (Mr. F. M. Royle) 20 guineas. 


Carnarvon.— The Town Council have decided to engage а соп. 
sulting engineer to report upon the schemes of the National Electric 
Construction Co. and the North Wales Electric Power Co. for the 
supply of electricity in the district. i 


Cheltenham.—A lengthy roport has been prepared by the 
borough electrical engineer (Mr. Hamilton Kilgour) on the present 
position of tho electricity undertaking. i 

A number of tables and statistics accompany the report, which 
states that the capital expenditure per kilowatt capacity at Cheltenham 
was £74:8, the average for high-tension stations in the United Kingdom 
being about £86, while the revenue cost per unit sold was 1:57d., com- 
pared with 2:084. as the average in this country. In Cheltenham the 
outside works cost approximately £83,800 out of a total of £148,000, 
which is (Mr. Rilgour believes) an unusually large proportion. Notwith- 
standing this the percentage of £74:8 was below the average. The large 
expenditure upon outside works was due partly to street lighting and 
partly to thelarge and scattered area of supply. The expenditure on outeide 
works might be divided as follows: Private supply £48,500, public light- 
ing £32,700, traction £2,625. The revenue-earning capacity (rates of charge 
being assumed constant) of private supply outside works was much greater 
than the revenue earned; the revenue earning capacity of the public 
lighting was more than the revenue earned, but not to a large extent, 
and the traction was sufficient to supply the contemplated traction exten- 
sions in addition to the present line, so that the revenue-earning capacity 
of traction outside works was about double the revenue at present earned. 
The output at Cheltenham was 1,287,421 units, and cost per unit 1:569d., 
which compared favourably with the figures for the six high. pressure 
stations with outputs between 1,000,000 and 1,500,000 units per annum. 
At Cheltenham the charges for interest and sinking fund last year were 
6-73 per cent. on average capital of year, whereas the average of the 
corresponding values for 54 high tension stations was 5:70 per 
cent, and the average value for the total capital was 5:59 per cent. 
For a 25-year loan the sinking fund rate was £2. 14s. 10d. or 
£2. 11s. 4d., according as the rate of interest was 3 or 34 per cent. If 
they borrowed at 34 per cent. the total capital charges would be £6-44 
par cent. compared with £ 3-73 per cent. actually charged. At March 31, 
1902, the capital raised by loan (other than overdraft) was £44,261, 
and the average rate of interest was 2°94 per cent.; the correspond- 
ing figures for March 31, 1903, were £67,931 and 3:11 per cent. 
Mr. Kilgour gives the detailed allocation of capital as: Private supply 
£88,145, public lighting £47,771, traction £12,112, and the gross annual 
amounts to be paid upon capital and the corresponding values per unit 
sold for the quantities sold during year ended March 31 were :— 

At 6$ per cent. At £6.9s. per cent. 


Capital. £ per unit. £ per unit. 
Private supply .... £88,145 5,950 3-28d. 5,085 8:144. 
Public lighting .... 47,771 3,225 1:254. .. 3,081 1:204. 
Traction.......... 12,112 818 0:834. 781 0-804. 


Ot the total quantity generated 717,267 units must be allocated to private 
supply, 687,427 to public lighting, and 249,540 to traction, a total ot 
1,654,234 units. The actual losses in distribution for public lighting and 
traction were about 70,000 and 6,000 units respectively. Most of their 
auxiliary plant was driven by electric motors in order to avoid the 
use of small and inefficient steam-driven plant as much as possible. 
Analysis of the works’ costs for the two light-load and two heavy- 
load quarters proved that their stand.by cost was £4,263 for tho 
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year and that their running cost was 0:284. per unit generated. 
The total distribution costs were £651, of which about £322 was on 
account of private supply and about £329 on that of public lighting ; no 
expenditure was incurred for distribution on account of traction, The 
total costs for management, rents, rates, taxes, &c., were £1,782. The 
total stand-by costs (£6,696) allocation was:— Private supply £3,889, 
public lighting £1,973, traction £813. The total running costs were :— 


Units Cost at d. per 

generated. unit generated. 
Private Supply ...... . F . . . £747 
Public Lighting ................ 687,427 ....... г 716 
ei узна ааа 219,540 ....... ` 260 


hence the total costs, excluding capital charges were— 
Cost unit sold. 


Private Suppl. 21067 Ä 2:554. 
Public Lighting ................ 2,689 ........ 1:054. 
eins оссе 1:103 8 1:124. 


Adding the actual capital charges for the year, the total costs became 
Per unit sold. 


Private SuppfVPP̃ n.. £10,429. ьн 576d. 
Public Lighting 5,8834 ........ 2 27d. 
C/ ev x oo Prata pea aes 000 1:94d. 
The tota] receipts for energy sold were 
Per unit sold. 
Private Supply .................. £8,428 ue 4:654. 
Public Lighting. re e gain 43060. iis 1:914, 
ОРЧУН ТР NOE 1,863 ........ 1:90d. 


hence, the actual losses upon last year's working were :—Private supply 
£2,001, public lighting £925, traction £37. The total loss on last year’s 
working, excluding interest on deficit, was £2,966, which would have 
been £1,475 had their capital charges been 5:70, the average for the 54 
high-tension stations. 

In connection with the annual loss and the accumulated deficit Mr. 
Kilgour points out that it has been the policy of the Council, and (as he 
considers, rightly) to do the public lighting at practically cost price and 
ultimately at less than cost price; that within the last year or two 
capital charges had increased nearly 1 per cent.; that the cost of coal 
was now nbout 35 per cent. higher than when the station started work : 
that they had supplied the public library from the start at & loss, 29,347 
units having been supplied in the last five years for £240 (ог 1:964. 
per unit), and that their extended network of private supply mains had 
entailed a large umount of only partially reproductive expenditure. It 
was clear that, since there was no immediate prospect of a fall in 
interest and since coal was unlikely to become cheaper, an increased charge 
should be made for public lighting, an increase of £1,000 per annum 
would give them a profit and still leave the price per lamp much lower 
than usual. He did not recommend an increase in the charge for traction 
supply, because a new agreement would be required directly extensions had 
been completed. With regard to private supply he recommended that their 
present sliding scale of charges for energy be changed to the following :— 
(1) Gd. per unit for any quantity not exceeding that corresponding to 500 
hours' supply per annum at the consumer's maximum demand rate, (2) 2d. 
per unit for any additional quantity up to that corresponding to a further 
200 hours’ supply per annum at his maximum demand rate, and (3) 1d. 
per unit for any additional quantity supplied per annum, Mr. Kilgour 
also recommends that the Corporation use their powers (under their 
provisional order) of charging 13s. 4d. as a minimum per quarter to all 
future customers. 

Chesterfield-Alfreton Tramway.— Clay Cross Council, through 
whose district this projected tramway would run, has decided to 
support the scheme. 

Olacton.—The Council have received sanction to a loan of 
415.225 for clectricity supply. 

Dartford.—-The clectric lighting mains are to bo extended to 
St. Vincent's Industrial School. 


Dudley.—The new mayor (Ald. Hughes) announced last week 
that a report from the electrical engineer stated that extensions must 
be made to the electricity generating plant. They were already 
supplying over 1,000,000 units per annum for lighting and traction. 

Dunfermline. The National Eleetrie Construction Co. have 
по ей the Council of their intention to apply for a provisional 
electric lighting order. The Council are, however, considering 
whether power shall not be taken in bulk from the Fife Electric 
» . А x . 
Power Co., or whether a company shall be allowed to come in 
unopposed. 

Darham.— Last week the City Council decided to object to any 
extension of time for constructing the traunways, and representations 
are to be made to the Board of Trade as to the delay which has 
oceurred in the construction of the authorised lines. 

Bast Dereham.—The Southern District Electricity Corporation 
are applying for a provisional electric lighting order and the Council 
have decided to take no steps in opposition, 
. Bdmontom.— The Council is considering proposals as to leasing 
Hs exvetrie lizhüng order trom Frank Sutar & Co., the Sit Hiram 
Maxun LElecirical and Fngincering Co., the Industrial Engineering 
Co. and the North Metropolitan Eleetrieal Power Distribution Co. 
7 0 MN Was on Tuesday directed to ascertain Whether the 

"rnb of Trade Моша extend the ume for the Council to commence 
puuirg their order m operation. 


CM гаас Notices.—Glastonburv C erporation and 
h On- be. ME. мә d^ s 4 eae Бы К 
Acton Ме istrict Council Біча notice of intention to apply for 


provisional electric lighting orders. In both cases it is proposed to 
insert clauses to empower transfer to a company or any or some of 
their powers, &c., under the orders. "OM 

In the application by Hanwell District Council it is proposed to 
include a clause “to manufacture, purchase, hire, sell and let on 
meters, lamps, accumulators, dynamos, fittings, &e.“ 


Electric Power for West Africa.—An article in West Africa 
describes a projec’, for the utilisation of the water power of the Tano 
river (the second largest river on the Gold Coast) for generating 
electric power for the mines on the Tarkwa gold belt and the Ivory 
Coast and in Ashanti. | 

The Tano has a fall of 75ft. within 1 mile of its course, 40ft. of this 
being within 100 yards. Power up to 45,000 н.р. would be available. 
The cost of a 5,000 н.р. transmission plant is estimated at £140,000, and 
the operating expenses at £28,500. The output of sucha plant operating 
on a mixed load 24 hours per diem for 300 days per annum would be 
about 21,480,000 units per annum, bringing net cost to less than 2d. per 
horse-power-hour. The cost per horse-power per annum of steam power 
in West Africa exceeds £40. The income from the sale of 5,000 
electric n. p., estimated at £25 per horse-power, would be £125,000, less 
working costs £30,000, giving £95,000 profit, or 25 per cent. on £300,000. 
Over two dozen mines, it is said, are rapidly approaching a stage when 
the necessity for & cheap power will become necessary, and it is thought 
that if 20 companies were to take current they would benefit to an extent 
proportionately higher than the 11 Kolar (India) mines, which are 
expected to save over £50,000 in working expenses during their 10 years 
contract by the use of electrical energy generated at Cauvery Falls. 

Electric Railway up Mount Vesuvius.—It is announced 
that the work of constructing and equipping an electric railway up 
Mount Vesuvius has been completed, and that a tramway about 
43 miles in length has been constructed for connecting its lower 
terminus with Naples. 


E'ectric Traction in Victoria.—The report of the Victorian 
Railways Standing committee recently presented to the Legislative 
Assembly recommended the conversion of the St. Kilda railway 
from steam to electric traction. Owing, however, to financial con- 
siderations, this recommendation was only carried by the casting 
vote of the chairman. It is pointed out in the report that the Vic- 
torian suburban railways would be at a disadvantage as to earning 
capacity compared with the Sydney tramways as the trains would 
not run in the business thoroughfares of Melbourne. Mr. Renwick, 
the engineer-in-chief to the Victorian railways, estimates the cost 
of converting the 100 miles of the Victorian suburban railways to 
electric traction at £2,480,000. The committee also recommended 
that, wherever a suburban railway line has to be extended, it be 
converted to electric traction, and that simultaneously with the con- 
version of the St. Kilda line two extensions be made and worked as 
overhead trolley tramways. The power house is to be erected near 
the river Yarra, space being left for future extensions. The cost of 
the scheme, complete with rolling stock, is not to exceed about 
£100,000. The committee do not consider the conversion will be a 
financial success. They further consider that it is not necessary to 
look outside Australia for a competent electrical engineer to report 
upon and supervise the works of the character which the Govern- 
ment may decide upon during the next few years. 

Electrical Amalgamations and Absorptions.— A malgamations 
and absorptions are in the air, and rumours affecting the combina- 
tion of British, Anglo-German, German and Austrian industrial 
undertakings are prevalent. In this country report has it that 
Messrs. Siemens Brothers & Co. and the British Schuckert Electric 
Co. are likely to work together in the near future, and Vienna 
reports are to the etfect that the amalgamation of Messrs. Siemens 
and Halske with the Schuckert interests there is now an accom- 
plished fact, and that these businesses will be jointly worked as 
from Jan. 1 next. There is further rumour that the electro- 
chemical works of the Bitterfeld Company are amalgamating with 
the Rheinfelden Eleetrie-Chemieal Works. The financial con- 
nection between the Rheinfelden enterprise and the Siemens- 
Schuckert combination is of a very intimate character, while the 
Bitterfeld undertaking is closely allied financially to the Allgemeine 
and Union Electricitiits group. . 

In the incandes ent electrie lamp branch on the Continent the 
Verkaufsstelle vereinigter Glühlampen- Fabriken (G.m.b.h.) has been 
registered in Berlin for buying and selling incandescent lamps, the 
exploitation of patents, ќе. The authorised capital is M.1.000,000. 
The concern takes supplies of lamps at an agreed price. The 
Allgemeine Elektricitcits Gesellschaft and Siemens. and Halske 
Aktiengesellschaft undertake to supply 5. 0.000 lamps each Per 
annum, and the Vereinigte Hlektrieitats-Aktiengesellschaft (Vienna) 
undertakes to supply 3,100,000 lamps. 

As a result of the recent visit of Geheimrath Rathenau and M. E. 
Thurnauer to America an arrangement has been come to for closer 
business relations between the General Electrie Co. (U.S.A), the 
Compagnie Francaise pour l'Exsploitation des Proc?des Thomson- 
Houston, the Compagnie d'Electricit® Thomson-Houston de la 
Mediterranée, the Allgemeine Elektrieitüts Gesellschaft, and the 
Union Elektricitats Gesellschaft. 

The Akkumulatoren Fabrik Berlin- Hagen has acquired the under. 
tahing of the Akkuniilatovenw erke System Pollak 
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Electricity in Fiax Mills. The Irish Flax Spinning Co., Belfast, 
have placed а contract with the British Thomson-Houston Co. for 
the electrical operation of the extensions to their mills now in 
course of erection. The contract comprises the provision of a 60kw. 
three-phase generator, switchboard and three inotors for driving 
the machines in the various roonis, which contain the usual flax 
preparing and spinning machines. We believe this is the pioneer 
scheme of electrical operation of flax machinery in Ireland. 


Bton.— The Rural Council has assented to Maidenhead Corpora- 
tion supplying electric current in Taplow and Burnham at 63d. per 
unit for lighting and 4!d. for power. 


Exbibition.—Eastbourne Corporation will hold an exhibition in 
the large assembly room at the Town Hall from Dec. 2 to Dec. 6 
inclusive of fittings, apparatus and novelties for electric lighting or 
decorative effects, heating, cooking, ventilating, &c., and also of 
electric power-driven machinery, &c. Spaces for stalls (16ft. 8in. 
by 6ft.) will be let at £3 per space. A supply of electrical energy 
ean be obtained at 200 volts (frequency 50) at 23d. per unit, but a 
minimum fee of £1 will be charged in order to partially cover cost 
of service. Applications to the borough electrical engineer, Mr. 
J. K. Brydges. 

Farnham. -The Council have applied for an extension of 12 
montlis to comply with the provisions of their electric lighting 
order, 1900. 

Fire —A fire broke out on the premises of Messrs. Lord and 
Shand, 29, Westwell-street, Plymouth, on Saturday evening, causing 
considerable damage. The firm announce that business will be car- 
ried on as usual at temporary offices, 12, Princess- square, Plymouth. 


Forthcoming Book.— Messrs. George Newnes (Ltd.), publishers, 
London, announce that No. 1 of a new Technological and Scientific 
Dictionary will be ready this month. No. 1 will form the first of 
15 fortnightly parts of this work, each number being published at 
Is. net. The dictionary is edited by Mr. G. F. Goodchild. B.A., 
B Se., Principal of the Wandsworth Technical Institute, and Mr. C. F. 
Tweney, of Wandsworth Municipal Libraries. 


Frome —At a meeting of the Council on Tuesday, the report of 
the consulting engineer, Mr. F. H. Medhurst, on the proposed 
extensions of the electric lighting cables and alteration to the cooling 
tower was adopted, and sanction to a loan of £7,100 has been 
applied for. 

Gloucester —The work of reconstructing the permanent way of 
the old tramways for electric traction was commenced on Monday. 


Grimsby.—The Council have taken up a loan of £43,500 for 25 
years at 31 per cent. for the electricity undertaking. 


Ipswich —Trial trips have been made on the Whitton electric 
tramway route, which will shortly be opened for traflie. 


Indian Telegraphs —According to the report of the Indian 
Telegraph Department for 1902.3, the loss arising from the reduc- 
tion in rates of cablegranis between India and Europe to 2s. 6d. per 
word has been small in the first year of its operation, owing to 
increased traffic. The foreign private message revenue only fell otf 
by 3$ lakhs, due mainly to the diversion of the Australian traffie 
with Europe, formerly transmitted via India, to the direct cable 
route via South Africa. Tho total earnings (1123 lakhs of rupees) 
were slightly in advance of those of previous year, and the net 
‘profit represented 4:15 per cent. on a capital expenditure of over 
795 lakhs. There are 5,652 telegraph offices, 56,830 miles of lines 
and over 200,000 miles of wire in India. The Government have 
also introduced a revised inland taritf. 


Kiogston.—In a further report on the present condition of the 
electricity undertaking, the consulting engineers (Messrs. Burstall 
and Monkhouse) recommend the Council to provide, for the winter 
load of 1904-5, a new steam alternator, with steam and other pipes, 
switchgear, Кс, 

Kingswood —At a specially-convened meeting of the Council on 
Wednesday it was decided not to proceed with the application for a 
provisional electric lighting order. 

Light Railway.—The Light Railway Commissioners held an 
inquiry on Wednesday into the scheme for the construction of an 
overhead traveller bridge and electric tramway to connect Ports- 
mouth and Hayling Island at an estimated cost of about £68,000. 
The Conunissioners decided to grant an order. 

Llandudao.-—The District Council decided some time ago to 
apply for a tramway provisional order, but as the Llandudno and 
Colwyn Bay Electrie Railway Co. have now started the construc- 
tion of their line the application has been deferred. 

London County Council.—At Tuesday's meeting a loan of 
£3,753 was granted to Islington for 694 electricity meters, repay- 
able within 10 years. The Borough Council asked for a period of 
repayment of 42 vears, 

Southern Tramways.—The Highways committce recommended 
that a special statutory meeting should be held to consider the 
question of the purchase of the London Southern Tramway Co.'s 
undertaking.— Decision postponed. 


Tramways in Clerkenwell.—The same committee recommended 
that the conduit system of electric traction be affirmed for the con- 
struction of the tramways along St. John-street, St. John-street- 
road and Rosebery-avenue.— Agreed. 

Northern. Tramways.—The same committee reported that, in 
view of the proposal to proceed with the reconstruction to the con- 
duit system of the first miles of the Council's Northern tramways, 
arrangements be made for the supply of the rails and fastenings 
required for the work. Tenders should be invited for 12,500 tons of 
rails, conductor tees, fastenings, &c., at an estimated cost of £90,000. 
—Consideration adjourned. 

The question of the amount to be paid by the North Metropolitan 
Tramways Co. as rental for the proposed Clerkenwell lines (during 
the period the lines will be worked by horse traction) was discussed 
on the report of the Highways committee, and an arrangement was 
reported by which the company pay a rent of 8 per cent. per annum 
on £13,175 until electric running is established, when the rental 
will be on the basis of 8 per cent. on the larger capital expenditure, 
£30,500. 

Tooting Tramway Termini.—It was further recommended that 
£13,850 be expended in the extension of the existing tramways along 
Tooting High-street to Defoe-road.— Postponed. 

Electricity Station Extensions at Hackney.—The Building Act 
committee have consented to the proposals of Messrs. R. Hammond 
& Son (on behalf of Hackney Council for the construction of addi- 
tions to the Borough Council's electricity generation station at 
Millfields-road. 


Louth —The Council having decided that it was inadvisable to 
engage in municipal electricity supply at present, have leased their 
order to the Sir Hiram Maxim Electrical and Engineering Co., 
reserving the option of purchasing the undertaking in 14 years or 
any subsequent period of seven years. 


Malta.— The clectric lighting works at Valletta, which commenced 
supply in December, 1896, have now an equivalent of over 18,120 
8 c.p. lamp connections, including 80 н.р. for motors but not includ- 
ing fan motors. 140 consumers' names are on the books of the 
undertaking, current being supplied at 7d. and 6d. for lighting and 
Bd. for power. "d. per unit is charged up to 50 8 c.p. lamps and 6d. 
beyond. 

A concession has been granted for electric tramways on the island, 
and the work of construction is in hand. 

There is an opening for increased supplies of incandescent and 
arc lamps, carbons, lamp holders, fittings, switches, &c., electric fans, 
yacht and ship lamps, electric bells and batteries. In Malta prefer- 
ence is given to the goods of British firms who can make quick 
delivery. 

Manchester.— The Corporation are promoting three bills,including 
a bill for the extension of the municipal electric tramways, This 
authorises the construction of a number of additional tramway lines 
and further proposes to authorise the Corporation to supply elec- 
trical energy beyond the city and to acquire land and execute works 
in connection therewith. 


Market Harborough.—The Council is collecting information as 
to electric lighting and a consulting engineer is to be engaged to 
prepare a report. - 


Marlow. The offer of a syndicate to erect electricity works and 
to supply current for public and private lighting is under considera- 
tion by a committee of the Council. 


Marylebone (London) .— Last evening the new Electric Supply 
committee was elected, and consists of 10 members, with the mayor 
(Rev. H. Russell Wakefield), and the chairmen of the General 
Purposes, Works and Finance committees as ex-officio members. 

The 10 members are:—E. T. Fowler (52 votes), A. H. Garrould (49), 
G. Paxton (48), E. R. Debenham and W. Dennis H each), Dr. W. Leaf 
(43), W. Bailey (42), M. A. Blumenthal and A. J. Hopkins (38 each), and 
J. Anghin (86). The new Council then by resolution decided to inform 
the London County Council of their adherence to the policy of their pre- 
decessors with regard to the proposal to construct a surface tramway 
along the Edware-road, which the new Council will oppose. . 

With regard to the deadlock in connection with electric light matters 
in Marylebone, a motion was on the paper, to be introduced by the new 
councillor, Mr. Edward White, J.P., L.C.C., “That a committee, con- 
sisting of the Mayor and Councillors J. Lea-Smith and Edward White, be 
appointed to confer with the Metropolitan Electric Supply Co. with a view 
to an arrangement being arrived at." This motion was not, however, 
reached, and stands over until the Council's next meeting; as also does 
a motion (also by Mr. Edward White, J.P., L. C. C.),“ That the engage- 
ment of Mr. Arthur Wright, the electrical expert, be determined, after 
notice in accordance with his agreement with the Council,” | 

May-Oatway Fire Detection Appliances.—Some interesting 
tests between electric automatic fire alarm apparatus and the leading 
automatic sprinkler system were carried out last week in the offices of 
the Glasgow Herald, Mitchell-street, Glasgow. Theapparatus brought 
into the test comprised 42 sprinkler heads and two May-Oatway 
detectors, which were arranged in an apartment 12ft. high, 66ft. 
long and 50ft. wide, the temperature cf the room being 60°F. The 
detectors were set to act at Sõdeg. whereas the heat had to rise to 
1554ер. to bring the sprinklers into action. The experiments were 


142 


THE ELECTRICIAN, NOVEMBER: 13, 1903. 


directed by Mr. W. A. Chamen, chief electrical engineer to Glasgow | 


Corporation ; the representatives of two of the leading fire offices 
(the Liverpool, London and’ Globe and the North British and 
Mercantile) ; the firemasters of Glasgow, Edinburgh and Aberdeen 
(Messrs. W. Paterson, A. Pordage and W. Inkster); and Dr. 
Gourlay, representing the Glasgow Herald. 

` Mr. Oatway explained to the persons assembled the working of the May- 
Oatway instruments, and referred to the considerable number of fires in 
Glasgow last year (716), which caused a loss of £189,000. He claimed 
that, had the May-Oatway system been installed in each place where the 
largest of the fires occurred, not less than £100,000 would have been 
saved to the community. The installation which had been provided at 
the Herald offices was in no way special or exceptional. 

The fire was then lighted in the centre of the room as far away from 
the detectors as possible. Mr. Oatway poured a large quantity of spirits 
of wine into two tanks of large capacity and applied a light. The 
flames at once arose, and in 1 min. 4 sec. after lighting the spirit the 
alarm bell of the detector arrangement rang, and in 2 min. 46 sec. the 
brigade arrived, and 30 seconds later were operating upon the fire. The heat 
brought down the plaster from the roof in two places, but no one present 
was injured. The 42 sprinklers now became the centre of observation, 
but it was not until 11 minutes after the arrival of the brigade that these 
began to act. It was generally conceded that, had the fire occurred in 
the ordinary course, it would have spread rapidly before the sprinklers 
came into operation. | 

The above-mentioned committee subsequently issued their report, 
which confirmed the above particulars. The demonstration was con. 
sidered on all hands a strikingly successful one, showing the great айтап. 
tage of electrically automatic over the mechanically automatic method of 
fire detection. 

Melbourne (Australia).—The Australian Mining Standard 
states that the City Council have decided upon further extensions of 
their electricity supply undertaking at a cost of £18,507. The 
additions will include two new boilers, economiser, weighing 
machine with driving gear, mechanical stokers, &c. When the 
additions have been completed a saving of £3,000 per annum in 
working is expected. The Council have reduced the charge for 
public lighting from £23 to £22 per arc lamp per annum. 


Metric System in New Zealand.—An act has been passed by 
the House of Representatives rendering the proclamation of the metric 
system of weights and measures legal at any time after Dec. 31, 1905. 

New South Wales Tramways.—The Government are about 
to lay, at acost of nearly £30,000, three-core paper insulated cables 
гов the Ultimo power station to the sub-station at Botany, 12 miles 

istant. 

Newcastle (N.. W.) —The City Council are about to make exten- 
sions to their electricity generating plant, and have decided to adopt 
the Parsons steam turbine in place of & steam engine. 

Overhead Trolley Omnibuses.—Monheim-am-Rhine is intro: 
ducing & municipal electric omnibus service on the overhead system. 


Pacific Cable.-—In our issue for Oct. 2 last (p. 983) we gave some 
particulars of the capital expenditure, &c., in connection with this 
enterprise up to March 81,1903. Further particulars to hand show 
that the expenditure during the period to March, 1908, was 
£120,000, and the revenue for the three months from the opening 
of traffic was £18,310, showing a deficiency of £101,690. This 
deficiency has to be met by the United Kingdom and Canada 
(£28,055 each), Victoria, New South Wales, Queensland and New 
Zealand (£11,222 each). The estimated expenditure for next 
financial year (to March, 1904) is £165,500, estimated receipts 
£78,400, leaving an estimated deficiency of £92,100, which will be 
apportioned as follows: U. K. and Canada, £25,409; Victoria, New 
South Wales, Queensland and New Zealand, £10,072 each. This is 
a heavy charge for the Commonwealth to bear. 


Penarth.—The Penarth Tramway Syndicate propose to apply for 
a provisional order to construct an electric tramway between 
Grangetown Bridge and the Post Office, Penarth. 


Plymouth.—A Local Government Board inquiry will be held 
here on Tuesday into the application of the Council for power to 
borrow £248,252 for electric lighting and other works. It will be 
remembered that Plymouth Corporation withdrew their bill last 
session owing to the conditions as to auditing imposed by a Par- 
liamentary Committee. 


Pontypridd.— Mr. J. B. Hamilton has been engaged by the 
Council, at a fee of 10 guineas per day and travelling expenses, to 
value the portion of the tramway undertaking owned by tho British 
Electric Traction Co. between the town and Hafod, and the rolling- 
stock, loose plant, machinery and furniture at Porth. 

The Tramways committee had recommended that tenders be 
invited for six single and six double-deck electric cars, but it trans- 
pired that, subsequent to the recommendation, the consulting 
engineer (Mr. Wilson) wrote stating he was afraid the idea of using 
double-deck cars on any portion of the route would have to be 
abandoned as certain bridges were too low to admit of their use. 
The committee consider it desirable that these cars should be used, 
and Mr. Wilson is to report further on the matter, and also to submit 
designs of a workmen’s car. 


Presentations. Mr. G. A. Bruce, resident electrical engineer, 
and Mr. G. W. Steward, superintendent engineer at Lowestoft, have 
each been presented with a marble clock by the staff of the electricity 
and tramway departments on their recent marriages. 

A gold keyless watch has been presented to Mr. R. E. Fisher, 
night manager at Messrs. Crompton & Co.’s Are Works, Chelmsford, 
by the staff and employés on his departure for Aston, 

Proposed North-South Woolwich Underground Electric 
Railway —A syndicate, for which Sir James Szluinper is acting 
as consulting engineer, proposes to apply for powers to construct 
an underground electric railway between north and south Woolwich. 
The Bridges committee of the London County Council favour the 
scheme, which involves frequent service between north and south 
Woolwich at 1d. fares. | 

Richmond.—The Tramway committee recommend the Council 
not to sanction the proposed extension of the system of the London 
United Tramways over Kew Bridge into Richmond. 


Bt. Petersburg.—The Russian branch of the Westinghouse Com- 
pany has submitted proposals to the Municipal Council for the 
conversion of the whole of the existing tramways in the city to 
electric traction. The construction work will be carried out bv 
Russian workmen, but the rolling stock and generating plant will 
be supplied from the United States. 

S:eaford.—In three years the units produced by the Council's 
electricity undertaking have increased four-fold, while six times the 
number of 8 c.p.lamps are now in use. The cost per unit of 
production has been reduced from 38d. to 28d. 

South Africa. —The British and South African Export Gazette 
states that the chief engineer of the Natal Public Works Depart- 
ment advises the adoption of electric lighting in all magistracies 
and other public offices where a supply is available, and the provision 
of independent plant when the size of the buildings to be lighted 
will warrant the expense. 

Natal Government estimates for ensuing year include: Telephones, 
43.804, and electric bells, £350. 

Kroonstad ratepayers have promised to take up, if necessary, the whole 
of es loan required for the projected public works, including electricity 
supply. 

a рынан list has been issued specifying ‘‘machinery and 
parts referred to in para. 63, Class III., of the South African Customs 
Union tariff, which, іп the case of British goods, are subject to 24 per 
cent. rebate of duty. The list includes accumulators and accumulator- 
boxes, plates and glass tubes, armatures, batteries, dynamo brushes, 
boilers, commutators, dynamos, dynamometers, electric cable, electric 
pumps, engines (steam and gas), fans, gauges, gauge wire, gongs, lubri- 
cators, volt and ampere meters, electric motors, switchboards, trans- 
formers, &c. 

Lourenco Marques electric tramways will, it is expected, be in operation 
by Christmas. 

In 1901 the imports of electrical goods to Cape Colony and Natal 
included £97,000 from within the British Empire and £39,000 from 
foreign countries. In the case of railway and tramway materials, the 
figures for British and foreign supplies were £416,000 and £263,000 
respectively. 

Exports from the United States to British and Portuguese Africa during 
July last included electrical machinery £945 (an increase of £264 over 
the corresponding month last year), and scientific instruments (including 
telegraph and telephone apparatus) £9,272 (increase £5,909). 

Germany’s exports to South Africa in 1902 included electrical machinery 
£15,050 (increase £11,400 over the previous year), scientific instruments 
£4,550 (increase £3,100), and telegraph and telephone apparatus £800 
(increase £550). 

It is reported that the municipal authorities of Port Elizabeth are about 
to make considerable extensions to the electric lighting of the town, and 
we learn that tenders are likely to be called for shortly. 

Southend.—Sanction to a loan of £20,000 for extensions of the 
electricity undertaking has been received. 

Spain.—At Beasain, in the northern part of Spain, the Soc. Esp. 
de Construccion Metalicas-Beasain are constructing (under the 
supervision of their engineer-in-chief, Mr. E. Ph. Jackson) an 
extensive power transmission undertaking which will, on com- 
pletion, drive the whole of the machinery of the company's exten- 
sive waggon works, now being erected at Beasain. Three units of 
500 H.P. three-phase plant will be directly-coupled to horizontal 
shaft turbines, working at a head of 245 metres. Overhead cables 
are being erected to conduct the current at 5,200 volts from the 
power station to the works, a distance of 9,000 metres (about 
56 miles), where step-down transformers reduce the pressure to 
200 volts. Provision is at first to be made for lighting 150 arc 
lamps and 500 incandescents, and a total motor supply of about 
1,300 н.р. The electrical portion of this plant is interesting on 
account of the great variety and size of the motors to be driven. 
These vary from 5 н.р. to 500 н.р. This latter motor will drive a 
roling nill employed in the manufacture of railway car wheels. 
The hydraulic portion of the scheine is also interesting. Mr. 
Jackson has, in connection with this scheme, built a reservoir of 
10,000 cubic metres capacity at the end of the water-course 
(4,000 metres in length) in which to store water during the night 
to provide the works with double power during the daytime. 
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Stretford.—The free library, originally built at the expense of 
Mrs. Rylands, has been altered to make it suitable for technical 
classes. Electric lighting and heating apparatus have also been 
introduced at the expense of the same generous donor. 

At a special meeting of the District Council on Tuesday a draft 
bill for the construction of electric tramways, &c., was approved. 

Sutton Ooldfleld.— The General Purposes committee recommend 
the re-opening of the question of the construction of electric tram- 
ways in the district, and the appointment of a sub-committee to 
meet Mr. J. A. Lycett to discuss the matter. 

Telephonic Commurication with London Cab Ranks.—The 
National Telephone Co. propose to put private houses, hotels and 
clubs in telephonic communication with the nearest cabmen's 
shelter, provided there are not less than 50 subscribers in the same 
district. The first experiment is to be made in Portland-place, where 
already a sufficient number of subscribers has been secured. 

Theft of Telegraph Wire.—Four youths were charged at 
Wimbledon Police-court on Saturday with being concerned in 
stealing a quantity of telephone and telegraph wire, valued at 
£9. 4s. 6d., belonging to the London and South-Western Railway 
Co. Prisoners were also charged with being concerned in unlaw- 
fully and maliciously cutting down, removing and destroying a 
number of telegraph and telephone wires, thus preventing and dis- 
turbing communication at Earlsfield on Oct. 26 and other dates. 
It was stated that on 12 separate occasions, during a period of 
several months, a quantity of telephone and telegraph wire had been 
cut with pincers and removed from the posts, no less than 2,036 yds. 
of wire being thus cut away, preventing communication between 
the signal boxes and other centres for several hours. Prisoners 
were committed for trial. 

Torquay.—The borough sur veyor and the electrical engineer are 
to carry out the work at the new power station for a commission of 
2] per cent. 

The negotiations with the Dolter Electric Traction Co. for the 
construetion of electrie tramways have been broken off, and the 
company will not now apply for tramway powers. 

Tcamway Rai idg.— A dispute has arisen between Bradford Cor- 
poration and the Councils of Pudsey, Farsley and Calverley as to 
the rating of the Bradford Corporation tramways, which pass 
through those districts. 

The assessment has been made and has previously been paid on the 
basis of a tramway, but Bradford Corporation now contend that the lines 
should be rated on the basis of a light railway, and that they are entitled 
to an exemption of three-quarters of the district rate. The Councils, on 
the contrary, urge that the cireumstances do not justify the application 
of this rule, and that the lines are to all intents and purposes tramways, 
which have been constructed by Bradford under powers obtained in their 
local act of 1899. 

Village Lighting.—Esh Parish Council have accepted the tender 
of Messrs. Pease and Partners to erect 22 82 c.p. incandescent electric 
lamps and supply current for £140. 18s. 4d. per annum for lighting 
the Ushaw Moor district. 


Workhouse Lighting.— Bridgend Guardians will take electric 
current for lighting their workhouse from the Council at 444. per 
unit. 

Hackney (London) Guardians have decided, as an experiment, 
to wire the board and committee rooms for the electric light, with 
a view to its ultimate adoption for the workhouse premises. 

St. George’s (London) Guardians have decided to advertise for 
tenders for lighting their workhouse electrically. 

Electro- Harmonic Society.—Our readers are reminded that the 
" Ladies’ Night" concert will be given in the King's Hall of the 
Holborn Restaurant, London, W.C., this (Friday) evening, at 
8 o'clock, under the presidency of Mr. Robert Kaye Gray, president 
of the Institution of Electrical Engineers. 


TRADE NOTES AND NOTICES. 


(Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


London County Council is prepared to receive tenders for the 
supply, delivery and erection in the electricity generating station to 
be established by the Council at Greenwich of four 3,000kw. three- 
phase generators with exciters. Drawings, specifications, &c., from 
the County Hall, Spring-gardens, S.W. Further particulars are 
given in an advertisement, and tenders addressed to the clerk of the 
Council, Mr. G. L. Gomme, by 10 a.m. Dec. 8. 

London County Council also invite tenders for wiring and fitting 
for electric lighting of five sub-stations and three car sheds in connec- 
tion with the Council's tramways. Drawings can be inspected at 
the office of the electrical engineer (Mr. J.H. Rider), 303, Camberwell 
New-road, S.E. Specifiations, &c., from the County Hall, Spring- 
gardens, S.W. Tenders to Mr. G. L. Gomme, County Hall, 
Spring-gardens, S.W., by 10 a.m. Dec. 8. Seo also advertisement. 


Kirkcaldy Corporation invite tenders for combined steam engine 
and dynamo (about 400kw.) for lighting or traction. Forms of 
tender, &c., from the burgh electrical engineer and tramways 
manager (Mr. O. F. Francis). Tenders to the town clerk (Mr. Wm. 
Macindoe) by noon Nov. 98. See advertisement. 


Newport (Mon.) Electricity committee invite tenders for three 
motors of about 50 B. H. p. each, together with switch gear. Speci- 
fications, &c., from the borough electrical and tramways engineer, 
Mr. H. Collings Bishop. "Tenders (addressed chairman) to electricity 
and tramways department, Town Hall, Newport, Mon., by Nov. 
28. See advertisement. 


Dorchester Council is prepared to negotiate with companies 
willing to take over and work under lease their provisional electric 
lighting order, 1901. Offers to town clerk (Mr. үч б. Symonds) by 
Nov. 26. See advertisement. 


The Dublin United Tramways Co. invite tenders for the supply 
of реле! stores, including electrical supplies, car fittings, iron, 
steel, castings, oils, paints, ironmongery, &c., for year ending 
Dec. 81, 1904. Forms of tender, &c., can be obtained and patterns 
seen at the offices of the secretary (Mr. R. S. Tresilian), 9, Upper 
Sackville-street, Dublin, up to 28rd inst. Tenders (addressed to 
chairman) by Nov. 80. See advertisement. 


Middlesbrough Electric Lighting committee invite tenders from 
manufacturers for the supply and erection of one 600kw. steam 
turbine dynamo, two Lancashire boilers and mechanical stokers and 
one feed pump, one jet condenser and steam-driven pumps and 
wood cooling tower. Specifications, &c., may be obtained at the 
offices of the Corporation electricity department, Snowden-road. 
Tenders must be addressed to the town clerk (Mr. Alfred Sockett), 
and delivered by noon of Saturday, Nov. 28. See advertisement. 

Preston Corporation invite tenders for the supply and erection at 
their tramway power station of a traction switchboard and acces- 
sories. Tenders to the consulting and resident electrical engineer 
(Mr. Walter H. Tittensor) by Dec. 12. See advertisement. 

Brighton Corporation invite tenders for six water-tube boilers, two 
separately-fed superheaters, economisers, induced-draught fans and 
motors, steel chimney stack, feed-pumps and exhaust heater, together 
with foundations and brickwork for same; a system of steam, 
exhaust, feed, blow-off and suction pipes, together with their valves ; 
cast-iron storage tanks, hot-well tank and water purifier, and 80 cast- 
iron circulating water pipes. Tenders to Mr. F. J. Tillstone, Town 
Hall, Brighton, by 10 a.m. Dec. 7. 

The directors of the Caledonian Railway Co. invite tenders for 
atores for six or 12 months from Jan. 1, 1904, including telegraph 
"dei telephones, &c., electric lighting materials and fittings, 
bolts and nuts, copper rivets, &c., drvsalteries, hardware, glass, india- 
rubber and asbestos goods, galvanised wire, wire fencing requisites, 
locks, oils and grease, tools, screws, &c. Specifications, &c., from 
stores superintendent, Mr. Thos. Lorimer, Caledonian Railway, 
Charles-street, St. Rollox, Glasgow, where patterns may be inspected 
up to Nov. 20. Tenders to secretary (Mr. J. Blackburn), 302, 
Buchanan-street, Glasgow, by 23rd inst. 

The directors of the Great Western Railway Co. invite tenders 
for their proposed power station at Park Royal, near Acton, for 
water-tube boilers, engines, three-phase- generators and auxiliary 

lant. Tenders to secretary (Mr. G. K. ), Paddington Station, 

ondon, by Dec. 7. 

The Cheshire Lines Committee invite tenders for stores for 1904, 
including telegraph materials, electric signals, glass, screws, files, 
bolts, signal wire, &c. Tenders to secretary, Central Station, Liver- 
pool, by Nov. 27. 

Whitehaven Guardians invite tenders for wiring and fitting up 
their workhouse and infirmary for electric lighting. Tenders to the 
clerk (Mr. William Henry Atkinson), Union Hall, Whitehaven, by 
noon Nov. 18. 

Messrs. Preece and Cardew, 8, Queen Anne's-gate, Westminster, 
S.W., are authorised by the Municipal Council of Sydney (N. S. W.) 
to invite tenders by noon Nov. 18 for continuous and alternating- 
current meters of a pattern approved by the Board of Trade. 


Swindon Corporation invite tenders for one complete traction 
switchboard, tramway feeder cables, pilot wires, arc lamp services, 
&c. Tenders to the town clerk (Mr. Robert Hilton) by Nov. 23. 


Hornsey Urban District Council invite tenders for meters, indi- 
cators and consumers’ fuse boxes. Tenders to Mr. F. D. Askcy, 
99, Southwood-lane, Highgate, N., by 4 p.m. Nov. 30. 

Kilmarnock Corporation invite tenders for three Lancashire 
boilers, engines and dynamos, overhead travelling crane, storage 
battery and switchboard. Tenders to town clerk by Nov. 18. 


Kynoch Limited, Witton, Birmingham, invite tenders for stores 
for six or 12 months, including electrical supplies and engincers’ 
stores. "Tenders by Nov. 20. 

Tenders are required for heating and ventilating (including elec- 
tric fans) at Belfast Assembly Buildings. Tenders to Messrs. Young 
and Mackenzie, Scottish Amicable Buildings, Belfast, by Dec. 4. 
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Edinburgh Corporation require tenders for wiring and fittings 
for Gayfield-square police station. Tenders by 21st inst. 


Maesteg (Glam.) District Council invite proposals for supplying 
- electricity in the district. 


Glasgow Corporation invite tenders by 10 a.m. 17th inst. for 
wiring Anderston District Library. j 

King's Norton and Northfield District Council invite tenders by 
goth inst. for the erection of tramenr sheds and waiting rooms. 


Christchurch (N.Z) Tramway Board invite tenders for con- 
struction and equipment of electric tramways, including steam and 
electrical plant, car bodies, trucks and motors, permanent way, 
overhead construction, Ke. Copies of drawings, &»., may be 
obtained from the Agent-Genernl for New Zealand, Victoria-strect, 
London, S. W., by about Dec. 12. Tenders to Tramway Bonrd by 
March 17, 1904. 


The directors of the Cape Town Industrial Exhibition (Inter- 
uational) invite offers for lighting the grounds, хе. Applications to 
managers, Palmerston House, London, E. C. 


The Municipal Authorities of Canosa di Puglia (Bari, Italy) 
invite tenders until 30th inst. for public and private electric lighting 
for 50 vears. 


TENDERS RECEIVED AND ACCEPTED. 


Salford Council have aceepted the following tenders :— 

D. Forth & Son, wiring and fitting up central car shed for arc lighting. 

Callender's Company, 2.500yds. high-tension cable, £188. 15s. 

British Electric Car Co., Hit and Miss“ car ventilators, £1 per car 
and covered decks on 17 cars, £92 each. 

R. W. Blackwell & Co, constructional tower waggon, £54, and reel 
Waggon, 431. 

Westminster City Council are recommended to accept the tender 
of Mr. A. II. Wood for wiring the Marshall.street. publie laundry at 

228. Four tenders ranging from £228 to £273. 10s. were received. 

Messrs. Dick, Kerr & Co. have obtained the contract for two 
5X0kw. direct-current generators for the British Aluminium Co.'s 
works at Fovers, N.B. 

Durban Corporation have accepted the tender of the British 
Insulated and Helsby Cables (Ltd.) for 5 miles of high-tension cable 
and that of W. H. Johnson & Co. for 5 miles of low-tension cable. 


The tender of R. W. Blackwell & Co. has been accepted for the 
overhead equipment of Pietermaritzburg electric tramways. Strong 
and Moore, Durban, have secured the contract for the track-laving. 


Redford Corporation have empowered their electrical engincer 
(Mr. Phillips) to purchase 18 Ferranti 5-ampere meters at £2. 17s. 6d. 
each. 

The tender of Pratt and Keith has been accepted for the electric 
lighting of Oldmill Poorhouse, Aberdeen, at C200. Five tenders 
were submitted, and the lowest was accepted. 


Messrs. Belliss and Morcom (Ltd.), have secured the following 
contracts :—— 


One engine for coupling direct to General Electric single - phase 
alternator for Reigate. 


One 500 u.r. ongine for coupling direct to a Siemens generator for 
Dewsbury. 


One engine for direct.coupling to a Crompton multipolar dynamo for 
North Riding Asylum, York. 


One engine for direct coupling to Westinghouse generator for Gravesend. 
Preston. Tramways committee recommend for aeceptanee the 
tender of Dick, Kerr & Co. for the construction of the permanent 
way and overhead equipment of the ninicipal tramways at £80,492. 
R. W. Blackwell & Co. have secured the contract for the over- 
head equipment of the East London (South Africa) tramways. 
Messrs, Johnson and Phillips have secured. the contract for a 
250kw. steam alternator for the Hong Kong electric light station. 


It. Helens (Lanes.) Corporation have placed an order with Dick, 
Kerr & Co. for a 400kw. direct-current generator. 
Brierley Hill Council have accepted the tender of Mr. Williams for 
wiring the new technical schools at. £63, 12s. 
The tender of the National Electrie Construction Co. for wiring the 
town hall at £23. 188. 6d. has been accepted by Darlaston Council. 
Bromley (Kent) Couneil has placed an onder with the Horsfall 
Destructor Co. for a three-cell destructor plant at £4.80. 


BUSINESS NOTIOBS. 


The Sunbeam Lamp Co. have been appointed sole selling agents 
for X. Revolte & Co. ed.. tnavnutacturers of switehboards, sw itelies, 
distmbannug panels fuse boxes, wall plums, power and traction 
Actas ores, Ke, 

Mr. Fd. Band nonnes that he has removed his ойсо from 
Barwa {чс House. London, E. C., to 63, Laneaster-avente, 
Fonnce street, Manchester. 

ner ста ла, the registered: address of the Oriental Telephone 
ari „ the Tol pose Company of. Egypt and the China 
ai apan Torrone amd Eicetrie Со, will be Alderman’s House, 
Alknuans Wala, Bishopsgate, London, E.C. 


Messrs. A. Rosenberg & Co., 21, Sonthampton-row. W.C.. have 
purchased the business, including plant, stock and goodwill of Mr. 
J. T. Mill, telegraph engineer. 48, Myddelton-street, Clerkenwell, E. C. 

Mr. James C. Boyd, 33, Elin Park Avenue, Ranelagh, Dublin, 
has been appointed representative in Ireland for the manufactures 
of the St. Helens Cable Co. 


LIQUIDATIONS, BANERUPTOIES, &c. 


The Paisley Tramways Co., whose undertaking is being acquired 
by Mr. W. M. Murphy with a view to the conversion of the lines 
to electric traction, is to be wound up voluntarily with Mr. A. R. 
Mackenzie, Paisley, as liquidator. The purchase price was £14,750, 
or about £15,500 with interest. After meeting obligations about 
£5,000 remains for distribution among the shareholders. 


At Colchester Bankruptey Court last week Wm. Frese Greene, 
inventor, Dovercourt, appeared for examination. Liabilities £1,160° 
deficieuey of £933. Debtor claims to be the original inventor of 
electrical inkless printing and other patents. He had received over 
£16,000 in the last seven years for patents. He explained his loss 
of money by heavy patent and agents’ fees, continual litigation, and 
connection with company promoters. He was a bankrupt in 1891, 
and was still undischarged. After cross-examination, he was ordered 
to file in 21 days detailed particulars of receipts and payments 
during the past seven years. 

Claims against the separate estate of J. F. Worthington, electrical 
engineer (trading, in partnership with G. Nuttall, as J. Worthington 
& Co.), must be in by 21st inst. to Mr. C. T. Appleby, 26, Corporation- 
street, Birmingham. 


Sale by Auction.— Messrs. James B. Terson & Son, 27, Castle- 
street, Dover, have been instructed by Messrs. A. Verey & Co. to 
sell by auction, on Nov. 24, 25 and 26, an extensive stock of electric 
lighting plant, dvnamos, machinery, Ke, at London-road, Buckland, 
Dover. See advertisement. 

Plant for Sale.—An E. C. C. shunt-wound dynamo is advertised 
for sale in another column by Messrs. Elliott Bros., Century Works, 
Lewisham, London. S.E. 


Mr. George Adams, 144, High Holborn, London, W.C., has for 
sale a small combined electrie lighting plant, particulars of which 
are given in an advertisement. 

Tenders are invited for the purchase of nearly new electric light- 
ing plant, some particulars of which are set out in another column. 
Forms of tenders and all further information from Mr. E. Penning- 


ton, auctioneer, Railway Station, Richmond, Surrey, and tenders by 
10 am. Dee. 1. 


Works Premises for Sale.—Messrs. Farebrother, Ellis & Co., 
29, Fleet-street, London, E. C., have extensive manufacturing pro- 
perty, covering З acres. for letting or for sale. The property is 
conveniently situated, with a private siding on the London and 
North-Western main line; the existing buildings are for the most 
part of brick construction and readily adaptable for any manu- 
facturing trade. See advertisement. 

Land for Sale. — Mr. J. Loder, Hornchurch-road, Romford, has 
for disposal about 3 acres of land adjoining the Great Eastern goods 
station, Chadwell Heath, in which sidings could b» mide. See 
advertisement. 

Factories to Let. Messrs. Geo. W. Dawes & Co., auctioneers, 
11, Basinghall-street, E.C.. have large factories to let in London 
and suburbs, and also in Birmingham, Derby, Cheltenham, 
Colchester and other leading towns, 

А freehold factory is advertised to be let or sold in a S.W. suburb 
outside the London County Council arer. Applications to Messrs. 
Leopold Farmer & Sons. 46. Greshain-street, Bank, Е.С. 

Wall Piues —We have received from the Improved Wall Plug 
Co. a pamphlet and a sample wall plug. This plug is of a type 
which appears to till a real want, as most electrical engineers have 
good reason to know what a wretched thing the ordinary wall plug 

3 is. Suitable wood has 
| to be found: this has 
to be cut up. and, after 
insertion in the wall, 
it frequently works 
loose and causes end- 
less trouble. Differing 
from other plugs on 
the market, presum- 
ably. in using the 
* Improved plug. the 
wedge has to be in- 
serted first and then 
the plug is driven home 
upon it, An iron ring holds one end of the plug together, and so 
a vood that surface is obtained, The illustration, which is drawn to 
seale and is halt fall si. e, shows clearly the construction of the plug. 

We have received from the Patent Plug Co.. 9. Carteret-street, 
London, S. W., their trade Est of. patent 7 Limpet” wall plugs, 


| 


The * huproved " Wall Plug. 


Which are male in a variety ef shapes and sizes applicable to all 
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classes of work. With these plugs the reverse operation to that 
above mentioned is necessary, the plug being inserted in the wall 
and the wedge or block driven in. This company supply tools for 
preparing Walls and other places for the insertion of their plugs. 
These tools are described as ** lightning jumpers.” 

Nernst Lamp Notes —The Electrical Company, 121-125, Char- 
ing Cross-road, London, W.C., have investigated certain cases 
where electrical contractors have not succeeded well 
with Nernst lamps, and have found that two mistakes 
are very common :— 

Firstly, the voltage of the lamp is not matched pro- 
perly ; the burner voltage, plus the resistance voltage, 
should be approximately equal to the maximum (not 
nominal) voltage of the circuit. 

Secondly, with direct.current lamps (especially tho B 
type), the polarity is not observed when the lamp is 
fitted into the holder, and, even worse, the lamp is often 
taken out of its holder and put back the wrong way, 
causing the polarity t» be reversed and the filament to 
break very soon. ‘To prevent this the company supplies 
B type lamps which have a third bayonet pin in the 
socket. If the holder is altered, by punching a third slot 
(as shown in the illustration) it will bs impossible to put 
the lamp back into the holder in the wrong way, and the 
polarity, when once tested, cannot be reversed. With 
screw-holders the reversing of tha polarity is impossible 
per se, and it would be a great advantnge therefore if on 
large installations £crew-holders were used. 

Arc Lighting in North-West London.— In the description in 
our last issue of the are lighting by means of Gilbert are lamps at 
Willesden and Hampstead, London, N.W., we omitted to mention 
that the are lamp columns for both districts were supplied by Messrs. 
Rowland Carr & Co., of 6, Lime-street-square, Loudon, E. C. | 

Catalo; ues, &c.- -New listsdealing respectively with Nernst lamps, 
electric radiators and Omega “(Guarantee " flexible cords are issued 
by the General Electric Co. The electric radiator list contains par- 
ticulars of a very large assortment of this apparatus, both plain and 
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ornamental. Three of the latest patterns of thes» radiators are 
shown in the accompanying illustrations. Fig. A is a pillar pattern 
radiator suitable for any position where heat is required, and specially 
designed for centres of rooms, shops, ships’ saloons, Ко. It can be 
finished off in colours to match its surroundings. Bis tlie“ Jupiter“ 
tvpe of electric glow radiator, consisting of a cast-iron base with 
sides and back completely enclosed. The refleetor is of highly- 
polished aluminium, with hot-air chamber at back. The four 
lamps with which this type of radiator is fitted are controlled by two 
switches. C shows a type of electric glow radiator specially designed 
for drawing and dining rooms, and constructed completely of 
polished brass and copper, with suitable reflectors and flush switches. 
Four lamps are also provided in this type. 

A well-arranged catalogue of a large variety of boiler mountings 
and engine fittings is listed in a catalogue just issued by Messrs. 
Charles Winn & Co., of Granville-street, Birmingham, This firm's 
experience in the design and manufacture of work of this description 
extends over nearly half a century. 

The Edison and Swan United Electric Light Co. are issuing 
leatlets describing improvements in high-voltage accessories including 
* Ediswan” improved patent knife switches (for circuits up to 
550 volts), pear switches and wall sockets. 

“Finland Asbestos " is the subject of a pamphlet issued by 
Messrs. Kahler & Co., 29, Fenchureh-street, London, К.С. 

“Boiler Feed Purification" is treated in а well-illustrated 
pamphlet issued by Paterson Engineering Co. (Lt1.) of Glasgow. 

Messrs. Alexander Wright & Co. of Westminster have ready a 
new list of Simmance-Abady patent flicker photometers for testing 
the illuminating power of clectric, gas or oil lights of any colour or 
intensity. 

The British Thomson-Houston Co., in pamphlet No. 159, deal with 

T.-H. type D.A, continuous-current generators, 


Messrs. Sanders, Rehders and Co., in a pamphlet just issued 
describe their patent automatic CO, recorder Ados," and state 
that during the past 12 
months this apparatus has 
been installed in a number 
of electricity supply stations, 
and other large works, for 
the purpose of checking com- 
bustion in boiler furnaces, 
with a consequent decrease 
inecal cost. The illustration 
shows the apparatus com- 

lete, with recording cabinet 
in front of motor. Tho 
height, over all, is Oft. by 
Bft. by 2ft. Gin The object 
sought in installing this 
apparatus is the ascertaining 
and recording of the percen- 
tage of CO, gas in the flue 
gases in order that, with such 
knowledge at command, due 
watchfulness may be ob. 
served to prevent this per- 
centage becoming too low 
for economical working ; and 
it is claimed for the * Ados" 
mechanism that it is the 
most reliable apparatus on 
the market for the purpose. 
Its working is based on the 
well-known fact that a solu- 
tion of caustic potash absorbs 
CO, gas. A quantity of the 
flue gases is puinped through the recorder; part of it is bottled up, 
measured, and passed. through a solution of caustic potash, which 
absorbs all the CO: gas; the quantity of gas aborbed, which repre- 
sents the percentage of CO, gas, is determined and recorded on a 
diagram by means of vertical lines. This process is repeated about 
every five minutes. The tops of the various lines form a curve, 
which shows the fluctuation of the percentage of CO, in the flue 
gases during the time the recorder has been working. Where auto- 
matie stokers are in use the recorder will, it is claimed, prove a 
very effective aid in controlling them, 


Imports.—The following are the vaiues of imports to this country 
during October last : — 

Electrical machinery, £37,720; telegraph cables and apparatus, £5,419; 
other electrical goods and apparatus, £63,661 The respective totals for 
the 10 months ended Oct. 31 were £167,738, £50,199 and £649,144. 


_ Exports of Electrical Apparatus and Material. — The follow. 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Nov. 4 to 10, with the ports 
of destination: 

Africa —Alexandria, £246; Cape Town, £103; Delagoa Bay, £157; 
Durban, £1,194; East London, £706; Port Elizabeth, £224 (including 
£62 telegraph material). Argentina —Buenos Ayres, £155; Rosario, £25. 
Australasia —Fremantle, £189; Melbourne, £703 (including £630 tele- 
graph cable); Perth. £153 (including £124 telegraph material); Sydney, 
£575 including (£32 telegraph material); Wellington, £813. Burma— 
Rangoon, £12. Ceylon Colombo, £938 (including £887 telegraph 
material). China—Shanghai, £683. Gibraltar, £182. Holland —Amster- 
dam, £85; Flushing, £137. Hong Kong, £38. India—Bombay, £480; 
Calcutta, £75. Japan Yokohama, £41. North Sea, £1,214 (telegraph 
cable). Portugal—Lisbon, £12. Russia —St. Petersburg, £108 (telegraph 
wire). Siam-—Bangkok, £60. Straits Settlements—Penang, £572; 
Singapore, £81. Sweden — Stockholm, £185 (telegraph wire). Total 
£10,396, against £25,989 in the corresponding week last year (Nov. 5 to 11). 


The ©“ Ados " Patent Antomatie 
Fuel Saving Apparatus. 


Burglars and Electricity. —The етп Electrician of Chicago 
states that a short time ago a daring attempt was made to rob 
the safe of a Chicago meat market, and the means used by the 
burglars were quite unusual. The thieves entered the shop at 
10 o'clock at night through a rear window. After turning on 
three electric lights in the rear of the shop they proceeded to 
connect a small electric motor, which they carried with them, 
to the feed wires at the back of the building used to run a 
laundry next door. A drill was attached to the motor and 
several holes were drilled through the safe door, enabling them 
to blow it open with case. This was all done in view of 
passers-by, some of whom gave the alarm, and the men were 
driven away without securing any plunder. They left their 
motor and also a dozen drills of assorted sizes, 
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— em 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Norz. — The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panics application, an asterisk is аўсе. 

Unless otherwise stated, the application is made in London. 

July 29, 1903. 
16,626 C. Borst. Manchester. Gas dynamos. 
16,636 C. H. BRaxpRETH. Derby. Insulator brackets for telegraph or 


telephone. 
16,653 J. A. WinTH and J. Bc. Soldering armature lead: to commu- 
tator bare. (Date applied for, Oct. 22, 1902, date of application 


in U. N.) 
16661 М. Н. ScHoESNBERG and J. W. Eowanps. Electric heating devices.“ 
July 30, 1903. 
3,5764 J. T. Pearson. Burnley. Rail return and utilisation of the 


current therein. (Date applied for, Feb. 16, 1903.)" 
16,711 J. A. Davenport and A. Е. Guy. Liverpool Insulators. 
16740 E. A. CaRoLAN. Time.limit circuit-controllers. (G. E. Co., U.S.) 
16,741 E. A. CAROLAN. Are lamps. (G.E. Co., U.S.) 
16,742 E. A. CaRoLAK. Cutouts. (G.E. Co., U.S.) 
16,743 E. A. Саволи. Blue printing machines. (G.E. Co., U.S.) 
16,744 E. A. CaRoLaAW. Controlling switches. (G.E. Co., U.S.) 
16,745 E. A. CAROLAN. Controllers for electric motora (G.E. Co., U.S.) 
July 31, 1903. 
16,774 G. H. BaitLE. Converting е:есігіс currents. 
16,788 W. B. Dax. Curragh Camp. Electric integrator. 
16,806 J. M. DocoLas. Ceiliog roses and wall plugs and method of 
attaching metal terminala* 
16,808 G. Brewsr. Holding devices for collecting brushes. (E.G. Aliotb, 
Switzerland.)“ 
16,817 H. M. Hopaat. Dynamo electric machines employing commutatora. 
16,850 W. C. Dunne and L. Lavirr. Trolley wheels. 
16,832 J. S. Beeman. Codiog or cypher machines. 
16,833 J. S. Berman. Machines for printing code or cypher. 
16,836 Е. Sonatzus. Lampholders for incandeecent lamps. 
16,849 SiguxNs Bros, & Co. and A. S. Clirr. Telphers* 
16,852 W. H. K. Bowizv. Flexible metallic tubing for armouring 
conductors. 
16,665 A. K. HuNTINaTON. Sparking pluge. 
August 1, 1903. 
16,856 E. W. MaRncuaNT and G. W. Wonnal. I. Liverpool. Electrostatic 
methods of measuring potential differences. 
10,868 H. Клмввоттом and J. RicHARDSON, Portable accumulators. 
16,878 C. M. Stinsr. Manchester. Printing telegraph instruments.“ 
16,902 E. N. Bray, F. R. MankHAM, F. E. Reiss and Bray, MARKHAM AND 
Reiss (LTD) Fuses. 
16,907 J. Busu. Controllers for electromotors. 
August 4, 1903. 
16,960 W. SouTTER. Balance weight: for electroliers, &c. 
16,965 J. P. Ropartson, Electrical fire alarm apparatus.“ 
16,976 П. Konten, Cutouts. 
16,988 P, Sruan.et. Diaphragms for electrolytic aud electro-plating 
е 


purposee. 

16,989 P. STERNLET. Obtaining copper by electrolysis from copper-con- 
taining solutions.* 

16,992 P. A. Олук. Electrolytic celle. 

17,001 B. J. B. Mitts. Automatic eleotric-stopping apparatus for lace 
and net machines, (A. Pocheron and F. Cellery, France.) 


August 5, 1808. 
17,010 T. F. J. Truss. Liverpool. Transmitting, receiving, recording 
and reproduciog signals, sounds and scenes. 
17,034 E. )исакткт. Induction transformer for wireless telegraphy 
stations.“ 
17,057 T. MaTHEW32N and A. J. FisLDixo. 
vehicles. ° 
17,069 W. P. Тномгзох. Liverpool. Filaments for incandescent lamps. 
(Bayerische Glihfidenfabrik Augsburg-L:clibausen Georg Lue- 
decke & Co., Germany.) 
17,069 G. B. Rossman, Geometric telegrapha.* 
17,072 C. R Parse. Syntonising two circuits and apparatus therefor.* 
17,073 T. Нлмиток.Арлмз. Are lamps. 
August 6, 1903. 
17.082 E. M. Mx RO, Н. BREckNERLL and H. I. Rocers. B. i ol. Trolley- 
poles and connecting them to standards. 
17,105 D. Вовромі. Insulating supports for electric traction systems, 
17,128 M. ARCHAMBAULT. Electric siguslliug between trains and between 
stations and trains, 
17,140 F. pz Manr. Electromagnets. 
August 7, 1903. 
17,149 S. G. Вкххктт. Wolverhampton. Electri: traction on a shallow 
Е conduit syatem. 
17,150 A. Sykes. Huddentield. Switches for starting electric motors. 
18.175 Н. F. Foster Epsom. Electrical starting gate for racecouraes 
17.179 H. H. е Electric railway systems, (Morgan Electric Machine 
Co, U.S.’ 


Steering-gear for motor 


17,184 F. KRcckr. Clamps for wires, especially for overhead conductors.’ 

17,185 G. Finzi und E. KORRODI. Frames for alternating-current motors. 

17,188 G. W. Gotprine. Fastenings for fuse-boxes. 

17,195 O. RocHerort and E. Mors. Wireless telegraphy. 

17,207 T. M. Dorron and THe Sanpycrorr FouNDRY Co. 
Dynamo-electric machines. 

17,214 W. B. WoopHousx. Protecting devices for electric circuite. 


August 8, 1903. 
17,225 F. J. Lowg. Leds. Interlocking automatic intercommunication 
telephone switchboard. 
17,229 J. H. Lusy and W. Harris. Bristol. 
overhead wires in electric traction. 
17,232 C. H. Stevens. Bristol. Terminal holders. 
17,241 J. W. Harror, T. Dickinson and Н. Dickixsox. Huddersfield. 
Re-railing tramcers. 
17,245 and 17,247 E. A. CaROLAN. Electric light fixtures, (G E. Co., U.S.) 
17,246 E. A. CanoLAN. End play devices for rotary shafce. (G.E. Co., U.S.) 
17,248 E. A. CaRoLAN. Rheoetats, (G.E. Co, US.) 
17,249 E. A. CaRoLAN. Reels for cables. (G.E. Co., U.S.) 
17,272 T. Gratncer.  E'ectrically firing blasting cartridges. 


August 10, 1903. 
17,307 J. T. Pearson. Burnley. Electric tramways. 
17,367 C. C. VAN DBR VarckK. Safety devices for strong current.“ 
17,374 J. H. Lancaster. New York. Magneto-electric machines and 
appurtenances for cooling and pumping. 


August 11, 1903. 
17,599 G. T. Furry. Birmingham. Decomposing water by electrolysis. 
(W. F. M. McCarty and W. S. Beebe, U.S.)* 
17,451 S. SAvgLsoHN. Electric connections for railway trains. 
17,453 J. Lorez. Liverpool. Ventilating terminale. 


August 12, 1903. 
Incandescent lamps. 
WIILIIs. Kingston-on-Thames, 
mecbanism. (A. E. Caughey, U.S.) 
17,482 W. Squire. Manchester. Arc lamps. 
17,488 A. PETZ&NBÜRGER, Electric ra‘lway vehicles.“ 
17,497 C. GBOOMU BRIDGE. Fire alarm applicable as police call. 


August 13, 1903. 

17,564 Е. WutrB and J. WatLpRox. Wolverhampton. Inspection boxes 
and fittings." 

17,568 D. HuwNTLsY. Electric heating devices. 

17,557 О. W. JonwsoN. Electrodes for electrolytic purposes. (Chemi:che 
l'abrik Griesheim Elektron, Germany.) 

17,588 G. W. Jonsson. Treatment of alkali chromates for the produc- 
tion of bichromates and alkali. (Chemische Fabrik Griesheim 
Elektron, Germany.) 

17,589 Q. W. JoHNsoN. Treatment of chrome ironstone for the produc- 
tion of potassium chromate. (Chemische Fabrik Grieshein 
Elektron, Germany.) 

August 14, 1903. 

17,597 H. T. Garvis. Electric pile-driviog apparatus. 

17,601 H. Leitner and R. N. Lucas. By fleet. Electric lighting. 

17,603 F. W. MaNLEY. Byfleet. Reversing machanism for dynamos. 

17,605 J. J. CaRTER. Dublin. Trolley bead and arm 

17,630 Buctens Ілмітер and E. J. CHAMBERS. Additions to the socket 
joints of metallic poles. 

17,652 H. T. Harrison. Electric:ty meters. 

17.640 E. A. AsucRorr. Production of alkali metala. 

17,655 1. CEREBOTANI aud A. SILBERMANN. Arrang2ment of sieel 
magnetic armatures for electromagnet pairs.* 

17,644 J. PiLsATSREEKS. Electrically operating from a distance type- 
writing machines, type printing telegrap ic apparatus and the like. 

17,663 B. Becker. Accumulatora. 

17,656 G. HorzkNkcHT. Datermining action of Röntgen rays.* 


August 15, 1905. 
Battery. 
Coin-freed electricity meters. 
August 17, 1903. 
17,744 W. J. Sr&waRT. Glasgow. Shifting points and plough guides on 
electric tramways. 
17,745 A. Morris. Stockton-on-Tees. Automatic safety device. 
17,767 C. S. McINTIRE. Electrical propulsion on overhead system. 
17,814 R. HAD DAN. Safety collision devices for electric tramcars. 
Montparlé, Spain.)“ 
August 18, 1903. 
17,851 G. WrstinaHovss. Electric railways. 
17,869 E. A. AsHcRorT. Production of alkalies and chlorine by electrolyais. 
17.871 C. OLivzR. Flame arc lamps. 
17,865 R. F. Woop-SwiTH. Ozonising air and other gases. 
17,896 A. RovLE. Liverpool. Lifeguards for self-propelled vehicles. 
August 19, 1903. | 
17,919 J. Izarr. Glisgow. Automatic emergency brake for electric vehicles. 
17,919 C. G. Lams. Cambridge. Calibrating alternsting-current instru- 
ments. 
17953 British Ескствіс Car Co. and A. K. BAYLOR. 
underground railways. 
17,967 M. KRue-MEkI n. Insulating compositions. 
17,974 R. W. Branas. Electric lamp fittings. 
August 20, 1903. 
17,994 J. Dawes. Bradford. Clamping broken trolley arm or pole on an 
electiic tramcar. 
18,010 I.. FixpLER and F. J. GERARD 
18,036 W. J. Davy. Arc lampe. 


Liverpool. 


Gripping and supportirg 


17,460 G. Davis. 


17,464 P. R. J. Electric signalling 


17,702 R. H. E. PAILIPPART. 
17,721 F. J. BEAUMONT. 


(R. R. 


Vehicles for 


Galvanic batteries. 
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August 21, 1903. 

18,077 J. LAUYERNIER. Germany. Trolleys. 

18,080 W. B. LEACHMAN. Preventing electrolysis of water mains. 

18,120 К. W. Branam. Electric lamps. 

18,121 L. C. H. Mensina. Enclosed or open arc lamps. 

August 22, 1903. 

18,142 R. F. HALL and ELECTRIC AND ORDNANCE AccESSORIES Co. 
Birmingham. Receiver cradles of telephone instruments. 

18,143 R. F. HALL. and ELECTRIC AND ORDNANCE ACCESSORIES Co. 
Birmingham. Telephone apparatus. 

18,177 W. W. Smita. Arc lamps. 

18,181 Dr. A. FRANKE. Liverpool. Determining length of waves and 
observing oscillations in electric oscillation systems.* 

18,185 Siemens Bros. & Co. and G. S.Griuston, Electrically controlled 
indicator. 

18,186 Smmens Bros, & Co. and A. S. Curr. Telphers, 

18,197 A. T. Dawson. Electric apparatus for motor cars. 


August 24, 1903. 


18,234 J. Sachs. Fuse blocks." 
18,250 E. A. CABOLAN. Thermal cutoute. (G.E. Co., U.S.) 
18,251 E. A. CaAROLAN, Processes of insulating coile. (G.E. Co., U.S.) 


18,252 E. A. CaRoLAN. Speed-regulating devices. (G.E. Co., U.S.) 

18,255 E. A. CaRoLAM. Magnetic controlling devices. (G.E. Co., U.S.) 

18,254 E. A. CaRoLaw. Combined socket shell and shade-holder for 
incandescent lampe. (G.E. Co., U.S.) 

18,255 E. A. Слвогам. Sealing metals into glass or other vitreous 
material. (G.E. Co., U.S.) 

18,256 E. A. CaBoLAXM. Time-limit controllers for circuit. breakers. (G.E. 


Co., U.S.) 
18,257 E. A. CABOLAN. Switches. (G.E. Co., U.S.) 
August 25, 1903. 
18,504 A. PHrLLIPS. Hartlepool. Water-wheel for generating power. 
18,518 G. WALLACE. Incandescent lamp. 
18,519 A. F. Luoyp. Brighton. Battery jars. 
18,523 F. J. Coster and SMITH SToRAGE Battery Co. 
dor making battery grids.* 
18,354 Н. Hunt, S. Aston, М. Rosz and J. G. Howanp. Electrical separa- 
tion of cream. 
18,386 T. J. Моврнт. Electrical interrupting devices for currents, par- 
ticularly those of high intensity.* 
18,543 E. A. CaroLaN. Vapour lamps. (G.E. Co., U.S.) 
18,544 E. A. Canouan. Electric lamps. (G.E. Co., U.S.) 
18,551 C. A. WII DER. Electromagnetic rail brakes. 
18,976 W. P. Tnoursov. Liverpool. Connection block for conductors. 
(0. and H. Keller, Germany.)* 


Glasgow. Machine 


COMPANIES' MEETINGS AND REPORTS. 
Edison and Swan United Electric Light Co. (Ltd.). 


Tho twentieth annual general meeting was held on Friday last, 
Mr. Henry WoLTENDEN in the chair. 

The SECRETARY (Mr. H. Charles Gover) read the notice convening 
the meeting, the auditors' report, &c. 

The CHAIRMAN then said: The reason I am addressing you, instead 
of Mr. Ellice-Clark is that about Christmas last he found the strain of 
business was affecting his health, and he decided to retire from the chair- 
manship, retaining his seat on the board. You will notice the accounts are 

resented in a different form from previous years, the detailed profit and 
Toss account being omitted. The sales of the year show, I regret to say, 
a decrense in value, but the deficiency under this head has been more 
than recouped by economies in cost of production and other expenses. 
Incidentally, I may say the sales since June 80 show an improvement 
as compared with the corresponding period of 1902. The result of the 
past year’s trading is that we carry to credit of net revenue account 
this year £30,834. 188. 5d., against £26,311. 18s. 6d., an increase of 
£4,522. 19s. 11d. This balance has been arrived at after pricing our 
stocks upon prudent and conservative lines. We confidently believe 
that no further reductions in pricing of stocks will be necessary, unless 
some very unforeseen and unlikely cireumstances arise, such as a great 
reduotion in the cost of manufacture, which is not probable, or a fall in 
the value of raw material, or something of that kind. We have to pro- 
vide for debenture interest amounting to £18,760. 18s. 4d. We have 
also appropriated to depreciation on freehold and leasehold property 
£900. 8s. 6d., or at the rate of 1 per cent. on the book value; to 
depreciation on plant, £4,789. 16s. 8d., being 6 per cent. on the 
amount at which it stands in our accounts; and £1,168. 10s. 8d. for 
reserve on account of bad and doubtful debts. In this connection it is 
possible that some shareholder may consider that we have appropriated 
too liberally for depreciation of plant, but having all the circumstances 
before us we consider this is the right course to adopt. My own expe- 
rience—no short one—in dealing with works and manufacturing plant 
has been that liberal appropriations for depreciation have always made 
for the solidity of the business. In pursuance of the policy we deemed 
it prudent to adopt last year we have also added £1,000 to reserve for 
future stock depreciation. Of course, when this reserve attains to a 
substantial figure, the question of the necessity of adding to it annually 
will be reconsidered. We have also applied £6,174. 10s. 3d. in reduc- 
tion of value of stocks after pricing them as previously named. Some 
portion of this amount represents the ordinary depreciation which neces- 
sarily is always going on, to a greater or less extent, from change of 
fashion, alteration of design, &c., in some of the goods we deal in ; but 


it will be our endeavour to minimise this charge for deterioration by ! 


keeping our stocks within reasonable limits, 
necessities of our trade. The remaining and major portion of this 
£6,174, however, is not a charge arising, strictly speaking, out of 
the year, though borne by the year. It arises mainly in connec- 
tion with the stores at our engineering works at Ponder's End. Certain 
parts of machines and other material in store on June 30, 1908, on 
which work had been commenced or ordered prior to the present board 
taking office, were taken into stock in 1902 at the prices of partially 
finished work, as the intention then was to utilise them to completion. 
Afterwards it was deemed best not to do so; hence they now appear at 
“scrap” value only. The result of the net revenue account is to increase 
our debit balance by £1,959. 4s. 7d. 

In the balance-sheet sundry creditors and credit balances figure for 
only £26,103. 13s. 9d. against £46,045. 14s. 10d. in 1902—a decrease of 
£19,942. Ів. 1d. On the other side we have owing to us £46,533. 9s. 6d., 
decrease £12,642. 1s. 11d., which, so far as it may result from our cus- 
tomers paying more promptly, is satisfactory. Our investments are 
reduced by £7,500, and cash in hand and at bankers is increased by 
£3,252. 4s. What we may call the cash position is, that we owe 
£26,103. 13s. 9d. and have £65,012. 19s. 8d. in hand or realisable at 
short notice to pay with. The sum at which the Altrincham Electric 
Supply undertaking appears in our balance-sheet is lees than last 
year by £151. lós. ld. This is due to the fact that they have 
paid us in cash during the year a sum equivalent to the year's 
interest on the debentures and on the sum owing on current account, 
together with the value of the goods supplied during the financial year, 
and £151. 15s. 1d. in addition. We expect to continue this process of 
debt reduction. I am glad to be able to report that this undertaking is 
making steady progress, the profits for the nine months ended Sept. 80, 
1903, showing an increase over the same period of 1902 of about £800. 
Our balance of special charges is now shown at a higher figure than last 
year by £748. 7s. This is caused mainly by additional loss in connection 
with the Parliament-street premises. These premises were closed prior 
to the present board taking office. Stocks and plant together represent 
£245,515. 18s. 7d., a reduction of £5,162. 3s. t year objection was 
taken that our stocks were disproportionately large when compared with 
our turnover. [ agree with this, and the matter is having close attention. 
Our stock, however, includes not only finished goods but all stores and 
work in progress at our factories, both lampe an fittings. Freehold and 
leasahold property has been brought forward at the figure standing in last 
year's balance-sheet, less the amount written off for depreciation. The 
cost of establishing the business, goodwill, &c., is also brought forward at 
the same figure as before. To deal with this and other balances may 
involve a writing down of capital; but, as we are not proposing to pay 
any dividend on the shares this time, it does not a pear that any good 
end will be attained by doing so at the moment. e hope that circum- 
stances may enable us to deal with this matter without unreasonable 
delay. The board sympathise with the shareholders at the absence of a 
dividend. Competition is very keen, but we are in a stronger position to 
meet competition now than ever before. We are making steady progress, 
and that progress continues. I now move the adoption of the report and 
accounts. 

Mr. E. B. ELLICE-CLARK : I beg to second that. 


Mr. LEA-SMITH: The chairman has not told us anything with regard 
to the lamp or lamps—as to whether we are holding our own. That isa 
most important matter. We should like to know whether, at the present 
time, our lamp is absolutely the best, and whether it can be manufactured 
to cell at a profit. I should like to know more about the stock. We are 
told the directors have written off a great deal, have provided for future 
depreciation, and so on; but is the stock now at a bed-rock figure? Have 
you cleared off all obsolete stock ? Then, as to depreciation. Have you 

rovided sufficiently in allowing 6 per cent. for depreciation on machinery. 
ith regard to the Altrincham Electric Supply undertaking, the auditors, 
in their report, do not seem to care about the way in which you have 
dealt with the money received. You have taken it into net profit, and 
no one can tell whether it represents debenture interest or so much paid 
off the debt. As to the town of Altrincham, I think it is a growing place, 
and I should like to know whether the electricity undertaking is supply- 
ing the large works there areabout there. Itappears likely to become a large 
manufacturing centre. Then you have dumped together the stock and 
plant. But how much is stock and how much is plant? "Then there is 
the item of special charges, £58,472. We know nothing about this large 
item. As to our debtors, of course as the business has fallen off con- 
siderably, it is only natural that the debtors should have fallen off too. 
Finally, as to reconstruction, nowadays that is so easy a matter that it 
seems to me rather lagging behind to wait until you can show a profit 
before dealing with the reconstruction of the company. In my opinion 
it should be dealt with at once. 

Col. AYLMER said he did not think the sale of the telephone 
shares, by which their investments had been reduced by £7,500, had been 
sufficiently explained. The board had been getting rid of those shares, 
but he could not see what had become of the money. He would also like 
to know whether the checking of the stock and appliances by the depart- 
mental managers was in any way counter-checked by the board or general 
manager. If he remembered rightly the great loss they sustained three 
years ago was owing to one of the departmental managers giving figures 
which were eventually found not to be correct. 

Mr. LAKE said he hoped they would have been told something about 
their branches. How many of these were paying ? Would it be advisable 
to close the non-paying branches and conduct the business from London ? 
As to the Altrincham undertaking, was that £900 of profit the result of 
increased trading, or better done trading, or was it simply the result of 
the discharge of superfluous employés ! | 


Mr. WEDDELL : I think it is undesirable that our competitors should 
know how much businegs we are doing, and by omitting the profit and 


having regard to the 
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loss account the board are able to suppress the sales which, in the pre- 
ceding year, had been unproductive, and so have been enabled to apply 
the pruning knife in that direction. Evidently it has been to the com- 
pany’s benefit, because the balance brought from profit and loss this 
year is £4,500 larger than it was last year. The directors have, during 
the last two years, applied the pruning knife very deeply to the stock, &c., 
and I should like to know whether they have been equally courageous in 
dealing with the heads of departments, and if the management is as 
strong in different departments as it ought to be. The debt of the 
Altrincham undertaking and this balance of special charges are 
sufficient to call for serious attention. At the rame time our financial 
position has much improved. As to our branches. I do not think it is a 
question of closing one or two brarches because they do not pay. Itisa 
question of general poliey which has to be considered— whether one 
should deal mostly from London, having warehouses in the great centres, 
and cater more for the goodwill of those who have the selling of the lamps, 
such as contractors, builders, ironmongers and so forth. So long as the 
company have retail establishments in the principal streets of our own 
large cities, which is an expensive manner of selling lamps, they will have 
the trade against them, and the goodwill of the trade is worth far more 
than a little extra advertisement in those streets. 

The CHAIRMAN: I will take the last speaker's remarks first, and 
deal with his question as to whether we are prepared to consider the 
matter of closing the branches entirely. We have given the subject 
careful consideration, and are not prepared to close the branches unless, 
of course, the shareholders insist upon its being done. As to the question 
about the lamp manufacture. I om certain that we can manufacture 
lamps, quality considered, in competition with anyone, not only in this 
country, but in the world. The quality of our lamp is А1, and we lead 
the way, and I think wo should continue to do so. As to our stock, I 
cannot say we have no obsolete stock, but practically it has been got rid 
of, and prices have been written down to bed-rock absolutely. Mr. Len- 
Smith complains of our depreciation of plant as being small. We 
have had communications from shareholders who take the opposite view, 
and so we have tried to steer a middle course. At Altrincham we supply 
the whole of the electric light to the houses, but the manufacturers and 
works generate their own current. They will only take current from us 
at the cost of power, which is very small, and our business is а house- 
lighting business. That business is steadily growing, partly through 
increase of revenue and partly through decrease of expenses, but not in 
any way, as one speaker suggested, by dischargirg workmen and starving 
the works. As to the writing-down of capital, that, of course, is a matter 
as to which, if the shareholders give us any mandate, we shall act upon. 
Our stocks altogether amount to £148,175, but that is not merely stock 
of saleable goods, it includes work in progress. Plant stands at £97,340, 
which is the balance of the amount of £245,515. The item of special 
charges was fully dealt with last year. The proceeds of the sale of the 
telephone shares have gone into the floating capital. As to the checking 
of stocks generally, the main items have been gone over by the board. 
There is no general manager to do this work, so the board have done it. 
As to the directors remuneration, they are paid the same as in the 
previous year, £3,000. 

The resolution was then carried unanimously. 

The retiring director, Mr. H. Wolfenden, was then re-elected, and the 
auditors (Messrs. Welton, Jones & Co.) were re-appointed. A vot» of 
thanks to the chairman and directurs terminated the proceedings. 


EASTERN EXTENSION AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)—The report of the directors for the half-year ended June 30 states 
that the gross receipts amounted to £265,099. 5s. 5d., against £283,856. 2s. 
for the corresponding half-year of 1902. Working expenses, including 
£29,613. 8s. 6d. for maintenance of cables, absorb £138,516. 13s. 10d., 
against £121,237. 17s. 7d., leaving £126,582. 11s. 7d. From this із 
deducted £5,955. 6s. 9d. for income tax and £11,771. 4s. 9d. for interest, 
leaving £108,856 as net profit. Adding £37,180. 8s. 2d. from previous 
half-year, there is available £146,036. 8s. 3d. Two quarterly interim 
dividends of 1] per cent. each (amounting to £75,000) have been paid for 
the half-year, leaving £71,036. 8s. 3d. to be carried forward. The capital 
nccount has been increased during the half-year by £53,192 4 per cent. 
mortgage debenture stock, making the total issue up to June 30 £558,038. 
The repairing steamer “ Sherard Osborn,” being no longer required in the 
Far East, has been sold to the Eastern Telegraph Co. The contract with 
the Dutch Government for supplying and laying cables on their behalf 
between Borneo and the Celebes has been successfully carried out, and a 
further contract has since been entered into with that Government for 
supplying and laying additional short cables in the Java seas. These 
eables have been manufactured, and are now being transported to their 
destination. The Commercial Pacific Company's cable between San Fran- 
cisco and Honolulu has been extended to Manila, and an arrangement has 
been come to with that company by which not only is the United States 
of America directly connected with the Far East, but the Eastern Exten- 
sion Company has secured another alternative route to Europe. During 
the sittings of the International Telegraph Conference recently held in 
London it was arranged that the tariffs for traftic with Japan, China and 
Manila should be reduced as follows:—PFrom 78. 9d. to 5s. 8d. per word 
for Japan, from 5s. 6d. to 4s. 5d. for China, and from 5s. 9d. to 4s. 5d. for 
Manila. These reductions came into force on July 15 last. The agree- 
ment concluded with the Australian Federal Government for extending to 
Melbourne and Brisbane the privilege enjoyed by the company in other 
State capitals of Australia of dealing direct with the telegraphing public 
has been formally approved by the Federal House of Representatives, but 
the Senate has deferred coming to a definite decision upon it pending the 
result of a conference to be held between the interested Governments to 
consider what effect the agreement may have upon the British Pacific 
cable and other questions. Meanwhile the tentative arrangement come 


to with the Federal Government by which the company is allowed to work 
& special wire between Adelaide and Melbourne and to deal direct with 
the public in the latter city remains undisturbed, 


WEST INDIA AND PANAMA TELEGRAPH CO. (LTD.) The report of 
the directors for the half-year ended June 30 states that the amount to 
credit of revenue is £31,903. 10s. 11d., against £28,970. 17s. 9d. for the 
corresponding half-year of 1902. Expenses have been £23,051. 14s. 2d., 
against £22,399. 15s. 4d., leaving a balance of £11,851. 16s. 9d., to which is 
added £2,127. 14s. 4d. intcrest and £1,914. 2s. brought forward, making 
£15,893. 15s. ld. It is proposed to pay 8s. per share on account of 
arrears of dividend to June 30 on the Ist preference shares (£13,825. 4s.) 
and to carry forward £2,068. 9s. 1d. This will leave in arrear £3,456. 6s. 
on Ist preference, and £8,404. 4s. on 2nd preference shares. Expenses 
of repairing cables amounted to £9,751. 10s. 1d., or £802. 7s. 8d. more 
than for the corresponding period last year. The company's new cable 
steamer ‘‘ Henry Holmes” arrived in the West Indies in June to relieve 
the ** Newington,” which was brought back to England and her charter 
terminated. 


WESTERN UNION TELEGRAPH CO.—-The annual report of the president 
for the year ended June 30 states that the capital stock outstanding is 
unchanged ($97,370,000), of which $29,495.86 is in the treaswy of the 
company, and the bonded debt at close of year was $24,504,009. The 
revenue for the year was $29,167,686.80, an increase of 31,094,591.70, and 
the expenses 820,953, 215.07, an increase of $172,448.86, compared with 
last year. Interest on bonds amounted to 31,077,700, an increase of 
$85,119.65, and $4,868,050 was appropriated for dividends, leaving 
$2,268,721.73, which, with surplus from 1902, brings the total to 
$13,019,724.55. The expenses for the усаг included operating and 
general expenses, including taxes, $15,553,337.31; rentals of leased lines, 
81,567, 705.98; maintenance and reconstruction of lines, $3,431,822.21 ; 
and equipment of offices and wires, $400,349.57. There were added to 
the company's system during the year 402 miles of poles and 59,228 miles 
of wire. Of the newly-constructed wires 47,000 miles were of copper. 
The number of messages transmitted was 69,790,866, or 415,983 more 
than in 1901.2. These figures do not include the messages sent over 
wires leased from the company nor those of railroad companies. The 
average toll for messages tiansmitted was 31-4c., the average cost 25:6c. 
There was expended on construction work during the year 93, 351,614.94. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— — 
NEW COMPANIES. 

BRITISH L. M. ERICSSON MPG. CO. (LTD.) - Reg. Nov. 6, capital 
£200,000 in £1 shares, to acquire and carry on the business carried on in 
Great Britain and Ireland by the National Telephone Co. (Ltd.) and by 
Aktiebolaget L. M. Ericsson & Co.(under the name of L. M. Ericsson & 
Co., Ltd.), respectively as manufacturers of and suppliers of machinery, 
articles, apparatus and appliances in connection with telephones and tele- 
graphs, to adopt agreements between the National Telephone Co. and 
P. Hammarskjold (on behalf of this company) and between Aktiebolaget 
L. M. Ericsson & Co. and P. Hammarskjold, and to carry on the business 
of manufacturers of all kinds of appliances and materials capable of 
being used in connection with electrical works or with generation, distri- 
bution and employment of electricity, manufacturers of and dealers in 
wires, cables, scientific and other instruments, automatic and general 
machinery, electricians, electrical and mechanical engineers, suppliers of 
electricity, &c. The subscribers are A. Bostrom, W. Montelius, H. T. 
Cedergren, H. Johannson, chief engineer, P. Hammarskjold, electrical 
engineer, C. S. Agnew, G. H. Robertson, Sir J. Ferguson, Bart., М.Р, 
W. E. L. Gaine and Ald. G. Franklin. P. Hainmarskjold is first managing 
director, and may not be removed without consent of vendors named in 
the second above-mentioned agreement. Reg. oflice, Byron House, 82-85, 
Fleet-street, London, EC. 

CANADIAN WESTINGHOUSE CO. (LTD.)—This company has been 
organised at Hamilton, Ont., with a capital of $2,500,000. The follow- 
ing oflicers have been elected :- -George Westinghouse (president), H. H. 
Westinghouse and F. H. Taylor (vice-presidents), P. J. B. Myler (general 
manager and treasurer) and John H. Kerr (secretary). The new company 
represents a combination of Westinghouse interests in Canada. 

PRANK H. CERRITO & CO. (LTD.;— Reg, Oct. 30, capital £5,000 in £1 
shares (2,500 preference), to acquire business carried on under the style 
of Frank H. Cerrito & Co., and to carry on the business of manufacturers 
of electric, hydraulic, mechanical and other lifts, cranes, hoists, elevators, 
winding and hauling machinery, gas and steam engines, “e. First 
directors, R. A. Smith, F. H. Cerrito and F. Barlow. Reg. office, Free- 
man-street, Birmingham. | 


ELECTRO PEAT-COAL SYNDICATE (LTD.)--Reg. Nov. 3, capital £500 in 
£1 shares, to carry on the business of manufacturers of peat-fuel, pent- 
charcoal and fibrous peat, wherein the raw material is subjected to the 
influence of electric current with or without the addition of minerals or 
chemicals, paper and millboard manufacturers, contractors, &c. The 
subscribers are S. Howe, T. H. Head, E. J. Johnston, E. Cattanach, A. 
Russan, S. G. Cole and G. P. Carter. 

IMPERIAL ENGINEERING CO. (LTD.)—Registered in Guernsey Oct. ЗІ, 
capital £1,000,000 in £1 shares. to acquire and turn to account patents, 
patent rights and inventions, and to carry on the business of engineers, 
machine makers, metal workers, «c. 

ST. ALBANS AND DISTRICT ELECTRIC SUPPLY CO. (LTD.) — Reg. Nov 7, 
capital £25,000 in £1 shares, to carry on business аз suppliers of elec- 
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tricity, carriers of passengers and goods, electrical engineers, electricians, 
contractors, manufacturers of and dealers in railway, tramway, electric 
and other apparatus, &c. The subscribers are J.S. Raworth, C. H. Dade, 
G. J. Somerville, G. R. Hulme, G. Offor, A. D. Foster and W. L. Madgen. 
Reg. oftice, Donington House, Norfolk-street, London, W.C. 


SUNDERLAND DISTRICT ELECTRIC TRAMWAYS (LTD.) — Reg. Nov. 5, 
eapital £270,000 in £1 shares, to acquire rights to construct a tramway 
or tramways in the neighbourhood of Sunderland, together with any 
tramway or works already constructed thereunder, to adopt an agreement 
between the Electric Conversion Syndicate (Ltd.) and E. N. Dawe (as 
trustee for company), to construct, lay down, equip, repair and maintain 
any tramway or tramways, to work the same by means of electrical or 
other power, and to carry on the business of tramway, railway, omnibus 
and motor car proprietors, suppliers of electricity, «с. The subscribers 
include G. H. Haw and Sir R. Lord, Kt., J.P. (each with 250 shares). 
First directors, J. S. Barwick, Sir R. Lord, Sir R. D. Moncrieffe, G. H. Raw 
and W. Sutton. 


WERNER PRERES (LTD.)—Reg. Nov. 5, capital £120,000 in £1 shares 
(22,500 7 per cent. cumulative preference), to adopt an agreement for the 
acquisition of the business carried on as Werner Frères at Paris and 
Levallois.Penet (Seine), France, and to carry on the business of manu- 
facturers and factors, dealers and agents for the sale of motors, motor 
cars, cycles, vehicles, batteries, accumulato:s, and as electricians, 
engineers, &c. First directors, M. Werner and E. Werner (man.) and 
others to be appointed by subscribers. Reg. office, 31, Lombard.st:eet, 
London, E.C. 


WESTERN ELECTRIO DISTRIBUTING CORPORATION (LTD ) - Reg. 
Nov. 5, capital £10,000 in’ £1 shares, to adopt an agreement with the 
Bristol Trust (Ltd.), and to carry on the business of suppliers of electric 
light and power, electricians, electrical, mechanical and chemical engi- 
neers, &е. The subscribers are T. Kirkland, С.Е. (100 shares), У. Williams 
(100 shares), E. J. Glyn (550 shares), W. T. Pressland, electrical engineer 
(150 nel S. Williams, T. Aucklebridge, A. J. Fippard, electrical engi- 
neer, and Prof. D. S. Capper, civil engineer (one share each). 


MORTGAGES AND CHARGES. 

ELECTRIC DANITE SYNDICATE (LTD.)—lssue on Oct. 29 of £200 
debentures, part of series created Feb. 6, 1903, to secure £1,000, charged 
on present and future capital, goodwill and other assets of the горот. 
Holders, R. J. Toleman and К. Drespecker. No trustees. Previously 
issued of same series, £800. 

MANUFACTURING ELECTRIC CO. (LTD.)— Issue on Oct. 15 of £350 
debentures, part of series created same date to secure £1,000, charged on 
company's undertaking and property, present and future, including 
uncalled capital. No trustees. Also lien reg. Oct. 29, for £350 6 per 
cent. debentures, part of £1,000 authorised. 


W ESTON-SUPER. MARE AND DISTRICT ELECTRIC 8UPPLY CO. (LTD.)— 
Trust deed, dated Oct. 29, 1903, to secure £35,000 debenture stock, has 
been registered. Property charged, Company's undertaking and property, 
present and future, including uncalled capital. Trustees, Electric und 
General Investment Co. Company has power to issue further debenture 
stock ranking pari passu up to half subscribed capital. 


CITY NOTES. 


— n 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
gilver 285% d. per oz. (Nov. 12). Consols 877 —87 >, for money, 880 paz 
for account; 2} per cent. an nuitics 871—873 (Nov. 12). Consols Pay 
Day Dec. 1; Stocks and Shares Continuation Days, Nov. 24 and Dec. 9; 
Ticket Days, Nov. 25 and Dec. 10; Pay Day, Nov. 26; Mining Share 
Carry-over Days, Nov. 23 and Dec. 8. 


ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. — This company intends 
to declare a dividend of 8 per cent. for last year. 


BERLINER ELEKTRICITATS WERKE.—According to the Elektrotech. 
nischer Anzieger the directors at & recent meeting announced that for the 
past year the units sold amounted to 85,763,679 against 61,405,330 for the 
previous year. As а result of increased output and increased economy 
in the generation of current, the net profit was M.3,832,816, compared 
with M.2,964,211 in the previous year, and at the forthcoming meeting a 
dividend of 9 per cent. (compared with 73 per cent. in the previous year) 
will be proposed. 


CASTNER-KELLNER ALKALI OO. (LTD.) — The directors announce that, 
though a profit has been made during the half-year ended Sept. 30, they 
do not feel justified in applying it to the payment of an interim dividend, 
owing to the unprecedented fall in price of bleaching powder and other 
chemicals. 


CENTRAL ELECTRIC SUPPLY OO. (LTD.)—The 4 per cent. guaranteed 


debenture stock transfer books will be closed from 17th to 30th inst. 
inclusive, preparatory to the payment of intcrest due Dec. 1. 


GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—At а meeting last 
week it was resolved to increase the capital of the company to £55,000. 


METROPOLITAN DISTRICT RAILWAY CO.— During the week this com- 
pany invited subscriptions for £500,000 4 per cent. perpetual debenture 
stock at par. 

SIEMENS AND HALSKE AKTIENGESELLSCHAFT. — It is anticipated that 
this company will declare a dividend at Jeast equal to that of last year 
(per cent.). 


STOCK EXCHANGE NOTICES.— The Stock Exchange Committee have 
been asked to appoint special settling days in, and to grant quotations to, 
52,000 ordinary £5 fully paid shares, 61,000 cumulative preference £5 
fully paid shares and £300,000 44 per cent. debenture stock of Dick, Kerr 
ay a and 15,000 shares of £10 each of the Havana Electricity 

о. (Ltd. 


SUNDERLAND DISTRICT ELECTRIC TBAM WAYS 5 company, 
which has an authorised share capital of £270,000 and power to crea 
debentures to the amount of £160,000, offered for subscription during the 
week 750 first debentures of £100 each at par. 


UNION ELEKTRICITATS GESSLLSCHAPT.- According to the Berliner 
Tageblatt this company will probably pass its dividend for the past ycar, 
comparing with a dividend of 4 per cent. last year. 


MASCHINENFABRIK OBRLIKON.—This company will also, it is stated. 
pass its dividend for the past vear. A dividend of 5 per cent. was paid 
in the previous year. At the forthcoming general meeting it is proposed 
to write 291,000[r. off capital account. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


2 
| Ine. AGGREGATE. 
Line. ir d or Dec. | 
| à (a) No. of À А Inc. or 
A PE | weeks unt. Dee. (a) 
£ £ £ K 
* Aberdeen Oorporation ......: as al 1,3100 + 2394| 93 , 29,559 4,790 
Ayr Corporation. Nov. 7 es бү : ES г 8583 + 43 
Barnsley ....... ee . Ось 0 170. 433 55 
Bexley District Council... | Nov. 6 191 Ó b 1.014 
Birkenhead .................... „. 8 9e5 | + 57 "A : 
*Birmingham Tramways...., » 7 5.067 + 15 18 93,683 ‘+ 9,193 
* Blackburn Corporation. | Че Р | „|. isi A 
Blackpool Corporation ..... | €» 5 85. 5 831 85,6237  - 210 
Blackpool and Fleetwood... „ 7 216 | T ‘IL! 19 19,475 '- 125 
Blackp'nst.Annem&Lythan| s 15 Whi + 45: TTE" 45 
Bolton Corporation |o" b 1,687 | + 112 ! 32 59,0 + 7,457 
Bournemouth Corporation. | oon 4 Ro | i 83 34,031 T 
*Eradford Corporation ..... » ы 8,62, + 30, $2 123,219 t€ 17.591 
Brighton Corporation ..... „ 88 8606 ¢ 114] 50 44,411 + 6,218 
Brixbane Tramways ........ Sept. 28 2,156 | - 101 12 28,317 + 876 
"Bristol Trams & Carriage.. , NOV. 6 4.521 ' - 60| 24 199?90 + 19,69 
*Buenos Ayres & Belgrano.. | Oct. 11 3, 338 | + 448 | 195 47,471 + 38,459 
Darnley Corporation. Nov. 7 777 «m 90 89 53,75 t 5,005 
urton Corporation „ 8 Эз. = es sae P 
Calcutta Tramways Co...... „ 7 37,316 | + 87,152 | 19 «631,771 +к119,929 
Camborne-Redruth ........ „ 9 6.3.7 888 1 817 cee 
Cardiff Corporation ........ T 7 16s' + 342 982 64,030 + 18,008 
Carlisle Tramways Co.. „ 9 їч + W 144 6,616 + 641 
Central London Railway ..| n 7 бк |- об? 19 117.5 — 0,969 
Chatham and Dist. Lt. Rys „ 5 041 | + 158 44 , 34,012 aay 
City & South London Шу! н 2.9 7 - 552 19 ` 48,767 — 7.602 
Cork Electrio Trams Со... | 6 ч - 99 94 i — 8438 
Darwen Corporation ........ m E | ns LL x isi id 
Devonport & Dist. Trams.. | Met. t0 156 + 52 | 41 19,949 + 967 
Dover Corporation... . Nov. 7 1: = 10v QW Тыт + 08 
Dublin & Lucan Railway.. » 8 105 + 13, 19 2.579 + 155 
Dublin Southern District.. „ 7 00 + 12 14 36,1 63 1,5 
Dublin United................. T 7 8,0l | | 4^ G18 5. 63 ) P 527 
Dudley — Stourbridge........ Oct. 30 — ‘sat! 71 434 36,0 + 8,601 
Dundee Corporation ........ NOV. 4 t2 + 73 |... > | . 
East Ham Council........... з: 7 67| + 208 | 134 22.72 — 6,534 
Gateshead & Dist. Trams.. ! Oct. 30 97 + Y? 1 84,004 + 5,086 
Glasgow Corporation........ Nov. 7 13,719 + 3,051 | 23 316,042 + 83,953 
Gravesend -- Northtleet..... Oct. 90 4275 4 89 | 43 10,607 + 1,043 
Greenock & Port Glasgow. „ 80 519 | + 137 430 23,987 + 1,060 
i 3 : 57 
Halifax Corporation .. Nen, 4 li, + I % 44,67 . 6.23 
Hartlepool Tramways ...... Oct, 80 272! + 50 433 11,87 + 707 
Hudderefield ...... Nov. 1 1137 + 1 31 40,490 + 6,311 
Hull Corporation ........... T 7 1,699 + 177182 60,112 + 8,180 
Ilkeston Corporation. „ 1 138 v "Y M » 
Isle of Thanet Co. ........... И) 7 356 | + 4 19 20,567 1,025 
Kidderminster & District.. | Oct. 30 18 - 7! 44 5,69 1:5 
Kirkcaldy Corporation ..... Nov. 4 153 eas 26 6,: 65 n 
Lanarkshiro Trams Co * b 594 eee 812 10,045 . 
Leeds Corporation 55 7 4,820 | + 13 | 34 120,085 + 10,710 
*Liverpool Corporation Oct. 31 10,26 + 395 44 444,346 + 14,571 
Liverpool Overhead Riy. ..| Nov. 8 1.605 + 140 19 31,958 + 2,125 
*London County Council .. | Oct. 81 9,731 | + 2,173 | 131 310,911 + 55, 161 
Lowestoft....................... Nov. 7 161 | Ре #16 4.484 T 
Manchester Corporation » 7 1,174 | + 5,910 | ?1 251,559 + 125,218 
Mersey Railway ............... » 7 1,491 | + 514 | 19 25,331 + 65.047 
Merthyr eene Oct. 80 A8 + 21 4% 8.675 - 145 
Middleton. . „ 80 29 40 i3 14,091 + 1,789 
Newcastle-on-Tyne Corp... | Nov. 7 | 8,45 + 454, 19 60,274 - 1,:33 
Newport (Mon.) ........ xe » 7 421 | + 157 | 6 2,700 + 1,56 
„Oldham, Ashton & Hyde.. | Oct £0 [49 ; + 28 434 24.925 + 1.571 
Perth (W. A.) Elec. Trams | Nov. 6 1;02, + 267,84 51.234 + 5,538 
Peterborough .................. | Oct. 80 122 — 40 6.507 ss 
Poole and District........... „ 30 258 + и! 42 13,460 + 1,981 
Portsmouth Corporation ... Nov. 7 1,531 | + 219 .. v e-- 
*Potteries ....................... Oct. 0 — 1,5) ＋ 169 434 68,666 + 8666 
Reading Corporation . ...... M "XE wee 5 - au 
Rothesay yy. . » 70 45 + 1 24 66-7 + 1,002 
Salford Corporation Boy 5 d ＋ €3, 32 к + 87,169 
Sheer nenn ͥ et 8 0 " 29 2,04 sas 
Shemeld Corporation Nov, 8 4.477 | + 440; 19 8,785 + 6, 780 
Southampton Corporat'n .. „ 5 YLT | = О ue i 
Southend Corporation ...... „ 4 242 + 45 31 11,119 + 1,828 
Southport Tramways ...... Oct. £0 276 | + 477 4% 13.223 + 2,52 
S. Staffordshire Trams. „ 20 1.01 + 2-3 432 89,522 + 6.260 
"Sunderland Corporation.. Nov. 8 1,93! + 71 82 40,65 + 2,028 
*Swansea Tram | Oct. 30 4789 + 2, 434 22,98 + 180 
Taunton Trams . » uO 51| + 1 44) 20641 - 193 
Tynemouth and District. 80 227 - 50 434 14.000  4- 803 
Tyneside Trams Co. . . .. Dev. 4 + M 4% 14452 . 
Wallasey District Council. „ 7 599 + el 12 23.334 + 2,951 
Weston-super-Mare ........ Oct. 28 woo "1 43 5,503 — 498 
Wigan Corporation ........ T js n Wr ids i 
Wolverhampton District .. „ 80 382 + 01, 431 17.094 + 7,097 
Wrexham. . eee. p 112 — tu 4.850 | 
Yorkshire Woellen District 80 5.6 , 2M 1 803 13.715 


— — — — 


(a) These comparisons are with the corresponding period last year. 
+ Partly electrical. 1 Minus 8 days, { Minus 2 days. I Plus 3 days. $ Plus 2 days. 
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ELECTRICAL COMPAN IES' SHARE LIST. 
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4X Do. Deferred Stock .. . . eee 99 —102 | 8 18 10 Й 100] ool b| 9/3 Do. t атулар ei $18 8 Feb! Aug 9M | .. 
4% Do. 4 r Cent. Debs.. d UE — 102 4 0 0 old PUR | 8%. 4% р Do. 47 Deb. loriaking 44% Om Om. Pref 4 b 4 10 0 0 Г] Aug ee ee 
FE %%% « ẽ f 30 40 |, Cheises ped. Stack (red) verve} 208 7108 4 18 3 . — Ho4 (1044 
b City an South London Rly. Con. Ord. 98 —101 | 319 5 кк „| Ги $6 Си 4} per Cent. Deb. Btook (red. ii a Sie a 
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THERE appears in another column of this issue an article on 
the Curtis turbine, which, at a time when the attention of the 
engineering world is directed towards steam turbines of large 
capacity, is worthy of careful consideration. It furnishes a 
more detailed description of the Curtis turbine than has been 
published hitherto, and the sectional drawing which is included 
in the article will assist our readers considerably in studying 
its principle and action. In the near future we hope to publish 
an article showing the effect of the adoption of the Curtis 
turbine on the general design of a generating station. Further 
authoritative tests than have been made at present are 

much needed, however, but we trust that these will soon be 
forthcoming. 


SIR OLIVER Lopar’s Paper on “ Means of Electrifying the 
Atmosphere on a Large Scale" has excited considerable 
interest in lay as well as in scientific circles. Sir OLIVER 
first sketched his method of discharging electricity into the 
air in times of fog, and described the effects of the opera- 
tion so far as he had been able to observe them.  Unfor- 


the phenomenon, 


tunately for his purpose, opportunity for investigation has not 
been frequent during the past year, since this has been a 
minimum period for fog. The method consists in supplying 
high-tension electricity generated by an influence-machine to a 
well-insulated mast surmounted by discharge points, or, better, 
by a gas flame. The effect on a mist-laden atmosphere seems 
surprisingly great. For, as Sir OLIVER’s assistant described 
a clear space 200yds. or 300yds. in 
radius is formed round the mast, into which cumulus-like 
banks of mist may be seen rolling and vanishing as they 
enter the charmed circle. Sir OLIVER believes he has thus 
shown that such a corporation as the Mersey Board would 
be justified in erecting discharge-masts on either bank of 
the waterway in an attempt to mitigate the always disastrous 
river fogs. To drive electricity continuously off points removed 
to a distance from the earth requires a very high potential. 


— — 


THE glass influence-machine, so suitable in the experiments, 
could not be put into the hands of the “ practical” man, who 
would, said Sir OLIVER, soon smash it. And since a unidirec- 
tional discharge was here necessary, the alternate-current and a 
step-up transformer could not be used till a high-tension rectifier 
had been devised. Thus, when the Cooper-Hewitt lamp was 
introduced, Sir OLIVER at, once welcomed it in this aspect, for it 
seemed to offer him the possibility of putting his whole scheme 
into practice. Since then he has adapted the mercury rectifier, 
with some success, to the end in view ; using an alternator with 
the enormous frequency of 3,000^ per sec., transforming up 
by a Ruhmkorff coil, and sifting out the positive and negative 
impulses by a bridge of rectifiers. On the lecture table he 
demonstrated the perfection of the process by using the one- 
sign discharge so obtained to dissipate a cloud of smoke. Sir 
OLIVER laid considerable stress on the obscure function of a 
certain detail which he finds contributes to the efficient action 
of the tubes. This detail is the tinfoil coating outside that 
portion of the glass bounding the mercury electrode. The 
coating must be maintained in electrical connection, through an 
external wire, with the opposite electrode. It was on this detail 
that the discussion mainly turned, and the speakers did not all 
share Sir OLIVER’s views, as is shown by the official report 
which we publish in this issue. Ultimately, however, by the 


aid of a few striking experiments, Sir OLIVER showed that his 


contention had a firm basis and that the question was one 


not easily to be disposed of. 
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As a sequel to the report of the tests on Nernst lamps, 
conducted by the National Electric Lighting "Association of 
America, and published in our last issue, a report on tests of 
Welsbach gas mantles has been drawn out, and this we publish 
to-day. Like that of the Nernst lamp, the illuminating power 
of the Welsbach mantle depends largely on the pressure 
applied. It may be seen from the curves that the distribution 
of light in a horizontal plane is almost circular, but it does not 
follow from this that the spherical candle-power is equal to 
that obtained in a direction at right angles to the vertical 
supporting rod. As a matter of fact, the maximum intensity 
is above the mantle itself, owing to the curvature of the incan- 
descent surface. Another significant point in the report 
applies to the testing of ordinary bat’s-wing nipples, and it was 
found that the ratio stated by the makers was quite at variance 
with the observed values. Such facts as these may be borne 
in mind when comparative figures for gas and electric lighting 
are brought forward by supporters of the gas interests. The 
arc lamp, it should be remembered, gives maximum illumina- 
tion where it is wanted, while the incandescent gas mantle 
gives maximum illumination in a direction above the horizontal. 


— — 


ELSEWHERE we print, almost in full, a translation of 
Mr. GOLDSCHMIDT’S Paper on the electrical smelting of iron. 
This important document is descriptive rather than critical, 
and may be cordially welcomed as setting forth a compara- 
tive statement of the various processes of smelting iron in the 
electric furnace which have reached the dignity of practice. 
The conclusion is what all who have studied the subject have 
maintained from the first—namely, that the cost of pro- 
duction of crude metallic iron from its ores by electrical 
means is comparatively large, and that competition with the 
blast furnace can be successfully undertaken only when the 
cost of power is unusually low and the supply of pure 
ore is exceptionally abundant. In those processes which are 
designed to manufacture steel of high grade comparable with 
crucible steel, the margin of profit is greater, and it is to 
these that, in the first instance, the industrialist must look. 
Though full working details are absent in the description of 
` many of the furnaces, and there is not yet sufficient evidence 
of the actual running cost, yet the instalment of information 
which we find is much in advance of previous published 
accounts, and is worth the impartial consideration of electrical 
metallurgists. 


THE conclusion of our article on “Some Wireless Tele- 
graph Patents” will be found on another page of this issue. 
It is a noticeable fact that applications for wireless telegraph 
patents are on the decline, and have been getting gradually 
less since 1901. What is still more significant, however, is 
that nearly all the patents which are being issued just now 
are taken out by foreigners or else by * cranks.” At the 
beginning of the rush, the useful patents were far outnumbered 
by the useless ones, but now they have become almost a neg- 
ligible quantity. It is interesting to observe quite a large 
number of patents for selective and syntonic systems which, 
alas! have not yet stood the test of ordinary working con- 
ditions. There will probably be no renewal of activity until 


someone makes a great discovery, or until the commercially- 
minded public can be convinced that money may be made by 
wireless telegraphy. 

IT is gratifying to observe the severity of the punishment 
meted out to three thieves charged at the Old Bailey on Mon- 
day with stealing 340 yards of copper wire from the London 
and South-Western Railway Co. The practice of cutting and 
removing telegraph and trolley wires is one of several undesir- 
able importations from America, where opportunities are more 
frequent than in this country. Magistrates and judges would 
do well to bear in mind the fact that such thefts ought not 
to be treated in the ordinary way. The consequences to the 
plundered are by no means ordinary. It is not merely a 
question of direct or indirect pecuniary loss to the railway 
company, but loss of passengers' time owing to delay of trains 
is an important factor, to say nothing of the risk of injury to 
life and limb. in the public interest, therefore, these depre- 
dations should be put down with a strong hand ere their 
occurrence becomes so frequent as to render this difficult. 


— —— a ——— 


Royal Society. — Among the Papers down for reading yester- 
day was one by Dr. A. b. Waller, F.R.S., on “ Electrometer 
Records of Secreto-Motor Changes." 


Opening of the New Electricity Works at Exeter.—On 
Monday last the new two-phase electric power station which 
has been erected by the Exeter Corporation was formally 
opened by the mayor, although the works will not be actually 
completed for some few months. When the work of construc- 
tion is finished, all supply will be given from the new works, 
and the old station will be shut down. 


Oable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Dominica—Martinique ...... May 9,1902 .. — 
St. Lucia Martinique May 9, 1902 — 
Guadeloupe Martinique .... May 9, 1902 Nov. 16, 1903 
Anjer—Kalianda .......... Aug. 2, 1902 — 
Cayenne—Pinheiros ........ Aug. 18, 1902 pes 
St. Lucia—St. Vincent ...... Sept. 19, 1902 .. == 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 .. == 
Paramaribo—Cayenne ...... Feb. 27, 1908 .. — 
New York—Hayti .......... Apr. 18, 1903 = 
Trinidad—Demerara ........ Oct. 28,1908 .. Nov. 16, 1908 
Tourane—Amoy............ Nov. 10, 1908 .. — 
Accra— Lagos Nov. 14, 1903 .. — 
Lagos—Brass .............. Nov. 14,1903 .. — 


New Session of the Institution of Electrical Engineers.—At 
the meeting of the Institution of Electrical Engineers on 
Thursday last week, the president announced that the follow- 
ing programme of Papers to be read had been arranged up to 
the end of the current year:—November 26th, The Testing 
of Electric Generators by Air Calorimetry,” by R. Threlfall, 
F. R. S.; The Edison Accumulators for Automobiles," by W. 
Hibbert. December 10th, * The Ondograph," by E. Hospitalier 
(who will come over from Paris to read his Paper); оп “ The 
Magnetic Dispersion in Induction Motors and its Influence on 
the Design of these Machines," by Dr. Hans Behn-Eschenburg. 
December 17th, * The City and South London Railway: 
Working Results of the Three-wire System applied to Traction, 
&c.," by P. V. McMahon. 


Society of Arts.—Last Wednesday evening Sir William 
Abney, K.C.B., F.R.S., delivered, as chairman of the Council 
of the Society of Arts for the ensuing session, his opening 
address before a large audience. He traced the history of the 
Society of Arts back to its foundation, 150 years ago, and 
dwelt with satisfaction on the fact that its progress had been 
a steadily progressive one, so that at the' present time its 
influence and importance, as well as its prosperity, were greater 
than ever. Turning then to the question of education— 
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especially that relating to commercial subjects—he first sur- 
veyed the results of the examinations and educational work 
of the Society of Arts, and then discussed this problem on a 
broader basis. One of his main conclusions was that a sound 
and general education ought to be given to the rising genera- 
tion before any attempt is made to specialise. 


German Submarine Telegraphs.— The United States Consul- 
General at Frankfort-on-the-Main has reported upon the 
submarine cable interests of Germany. He states that during 
the last seven years no less that 7,375 miles of submarine 
cable have been laid by Germany, the cost being about 
£1,250,000. A cable was laid between Sassnitz and Trelleborg, 
13 miles apart, in 1898, and in the same year German South- 
West Aírica was connected up with the existing German 
system by means of a line 154 miles long. In 1900 the 
Emden-Azores-New York line was laid, a distance of 4,813 
miles, and simultaneously the first German cables on the 
Chinese coast were laid, two of them being between Tsing-tau 
and Chifu (285 miles), and Tsing-tau and Shanghai (438 
miles). A fifth cable between Germany and England was laid 
in 1901, as well as a telephone cable between Fehmarn and 
Laland. The Emden-Vigo line, a distance of 1,300 miles, has 
just been completed, and a second cable to New York, via the 
Azores, is under construction. Other lines are in contem- 
plation. The opinion of the United States Consul-General 
is that the increasing importance of German interests, both 
military and commercial, will require the building of more 
German cables independent of foreign nations. 


British Trade in South Africa.—Some time ago the Board 
of Trade appointed Mr. Henry Birchenough as its special com- 
missioner to visit South Africa and report upon the present 
position and future prospects of British trade there. The report 
has now been issued as a blue book. After an introductory 


letter, Mr. Birchenough divides his report into two parts, 
dealing respectively with the conditions existing in South 
Africa at the present time, and foreign competition. In both 


of these portions of the report the electrical industry is occa- 
sionally referred to briefly. Under the heading “ New Open- 
ings for Trade," the report states that there are few branches 
of colonial activity which afford so many opportunities for the 
expansion of trade as the many necessary and pressing schemes 
for municipal improvement, including electric lighting, tram- 
ways, &c., upon which, it states, there is urgent need for great 
municipal outlay. Included in a list of those branches of trade 
in South Africa in which we are actually behind our com- 
petitors is electrical engineering, in which at present America, 
Germany and Switzerland have the bulk of the trade, although 
signs are not wanting that the British may soon contest this 
supremacy. Unless this takes place, however, the foreign com- 
petition in electrical matters, which is at present very keen, 
will become still more formidable as the future extent and 
importance of the market is realised. A better system of 
representation is asked for in the case of the engineering trades. 


The Institution Presidential Address.— After the delivery 
of the presidential address by Mr. R. K. Gray to the Insti- 
tution of Electrical Engineers on Thursday last week, Prof. 
W. E. Ayrton proposed a vote of thanks. In common with 
the president, he said, he hoped toseea Temple of Engineering 
arise, but he feared the history of that project would be the 
history of so many others. England originated the idea, 
America adopted and developed it, and then later on England 
re-imported it. More than 20 years ago the late Sir William 
Siemens proposed that there should be this Temple, a Temple 
in Westminster for applied science corresponding to Burlington 
House for pure science, and he was generous enough to offer 
to start it with a subscription of £10,000. During his (Prof. 
Ayrton's) visit this year to the United States with the Moseley 
Educational Commission, he learned that the liberality of Carnegie 
had made the idea a fait accompli in New York. In the days 
to come England would re-import the idea with the privilege 
of paying a duty under a Chamberlain protective tariff. The 
president's reference to submarine telegraphy was to him 
pathetic, for it brought back to his mind many of the past 
presidents, now dead, who had sat in the presidential chair— 
men who had made England distinctly first in the manufacture 
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and laying of submarine cables, Mr. Gavey, who seconded 
the vote of thanks, referred to the great widening of the possi- 
bilities of electrical engineering since the early days of the 
Institution, when the whole range of the electrical industry 
was comprised in the one word “telegraphy.” The president’s 
address was published in full in our last issue. 


Some Water-power Statistics.— In the course of his presi- 
dential address to the Liverpool Engineering Society on 
November 4th, Mr. T. L. Miller said that France used water- 
power to the extent of 500,000 H.P., the United States 
1,500,000 H. P., and it was estimated that in Norway 263,000 H.P. 
could be рр by the larger rivers south of Trondhjem 
without regulation, and by regulation the power could pro- 
bably be quadrupled ; for electro-chemical works alone it had 
been estimated in 1890 that stations of a capacity of 200,000 H. b. 
were established. According to Prof. Janet, the cost of water- 
power development in France varied from £4:28 per horse- 
E to £30 per horse-power, depending on the head to be 

ealt with, the lowest expenditure being upon a fall of 
140 metres in Haute-Savoie, the horse-power being calculated 
at the turbine shaft. At Geneva, for the first group of tur- 
bines erected, of 840 H.P., and for the river works then com- 
pete, the capital cost had amounted to £60 per effective 

orse-power. The groups of turbines subsequently erected 
had cost but £19 per horse-power, and the completed works 
would cost but £27 per horse-power. At the Chlorate works 
at Vallorbe the capital expenditure upon the development of 
3,000 H.P. had amounted to but £3°89 per horse power. At 
Niagara the rates charged to ordinary consumers by the 
Cataract Power and Conduit Co. varied from 14. per unit for 
1,000 units per month or less to 0:32d. per unit for 80,000 to 
200,000 units per month. The cost of electrical energy for 
power pur ›овев from water-power stations in France and 
Switzerland varied from 1:05d. per unit for small powers to 
0:63d. per unit for large powers. 


Manchester Section of the Institution of Electrical Engi- 
neers.— At the meeting of this local section on Tuesday, Mr. 
Cowan, the chairman, delivered his inaugural address, an 
abstract of which appears in another column of this issue. A 
vote of thanks, proposed by Dr. Bowman, seconded by Mr.C. D. 
Taite, was carried with acclamation. Dr. A. Schuster, F.R.S., 
then gave a demonstration of the properties of radium. The 
first property illustrated was that of increasing the con- 
ductivity of air. This was demonstrated by discharging 
a gold leaf electroscope by the effect of radium and also, 
at a slower rate, by uranium. An experiment with two. 
spark-gaps illustrated the same property very effectively. 
It was shown how the presence of radium controlled 
the spark, le it from one side to the other. Expe- 
riments with radium emanation were also shown, and it 
was demonstrated that the emanation would through 
cotton wool, paper and like substances, but not rough glass 
and metals. The relative properties of radium, thorium and 
uranium as radio-active bodies were next discussed, and the 
different nature and activity of the various rays were demon- 
strated. The radium emanation was solidified at the tem- 
perature of liquid air, and further electroscope experiments 
were made with a crude Austrian ore containing radium. The 
lecturer then followed these experiments by a few observations 
on radium from a commercial standpoint. These are rather 
discouraging at the Men stage. He estimates that 80kg. 
of radium would yield 1 H.P. for, perhaps, 1,000,000 years, and 
at the present market value would cost £80,000,000. If some 
means of acceleration could be found out, say, to increase its 
activity a million times, and it could be obtained 35 to 50 per 
cent. cheaper than at present possible, then 10 tons per year 
would supply the world's power at a figure within the 
bounds of commercial possibility. 


Injuries to Trees by Electricity.— A report has been issued 
by the Massachusetts Agricultral College by Dr. George E. 
Stone, State botanist, upon the effects of electricity on trees. 
Injuries are caused by a mass of wires overhead or by contact 
with wires or by lightning. Alternating current is less disas- 
trous to plant life than continuous current. Up to a certain 
point electricity stimulates the growth of a tree, but beyond 


152 THE ELECTRICIAN, NOVEMBER 20, 1903. 
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As a sequel to the report of the tests on Nernst lamps, | someone makes a great discovery, or until the commercially- 
conducted by the National Electric Lighting "Association of minded publie can be convinced that money may be made by 
America, and published in our last issue, a report on tests of | wireless telegraphy. 
Welsbach gas mantles has been drawn out, and this we publish 
to-day. Like that of the Nernst lamp, the illuminating power 
of the Welsbach mantle depends largely on the pressure 
applied. It may be seen from the curves that the distribution 
of light in a horizontal plane is almost circular, but it does not 
follow from this that the spherical candle-power is equal to 
that obtained in a direction at right angles to the vertical 
supporting rod. As a matter of fact, the maximum intensity 
is above the mantle itself, owing to the curvature of the incan- 
descent surface. Another significant point in the report 
applies to the testing of ordinary bat’s-wing nipples, and it was 
found that the ratio stated by the makers was quite at variance 
with the observed values. Such facts as these may be borne 
in mind when comparative figures for gas and electric lighting 
are brought forward by supporters of the gas interests. The 
arc lamp, it should be remembered, gives maximum illumina- 
tion where it is wanted, while the incandescent gas mantle 
gives maximum illumination in a direction above the horizontal. 


mrt — 


Ir is gratifying to observe the severity of the punishment 
meted out to three thieves charged at the Old Bailey on Mon- 
day with stealing 340 yards of copper wire from the London 
and South-Western Railway Co. The practice of cutting and 
removing telegraph and trolley wires is one of several undesir- 
able importations from America, where opportunities are more 
frequent than in this country. Magistrates and judges would 
do well to bear in mind the fact that such thefts ought not 
to be treated in the ordinary way. The consequences to the 
plundered are by no means ordinary. It is not merely a 
question of direct or indirect pecuniary loss to the railway 
company, but loss of passengers' time owing to delay of trains 
is an important factor, to say nothing of the risk of injury to 
life and limb. Їп the public interest, therefore, these depre- 
dations should be put down with a strong hand ere their 
occurrence becomes so frequent as to render this difficult. 


——— Na — — 
— 


ELSEWHERE we print, almost in full, a translation of 
Mr. GoLpscHMIDT’s Paper on the electrical smelting of iron. 
This important document is descriptive rather than critical, 
and may be cordially welcomed as setting forth a compara- 
tive statement of the various processes of smelting iron in the 
electric furnace which have reached the dignity of practice. 
The conclusion is what all who have studied the subject have 
maintained from the first namely, that the cost of pro- 
duction of crude metallic iron from its ores by electrical 
means is comparatively large, and that competition with the 


Royal Society.— Among the Papers down for reading yester- 
day was one by Dr. A. D. Waller, F.R.S., on “ Electrometer 
Records of Secreto-Motor Changes." 


Opening of the New Electricity Works at Exeter.—On 
Monday last the new two-phase electric power station which 
has been erected by the Exeter Corporation was formally 
opened by the mayor, although the works will not be actually 
completed for some few months. When the work of construc- 
tion is finished, all supply will be given from the new works, 
and the old station will be shut down. 


Cable Interruptions and Repairs. | 
Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 .. 
blast furnace can be successfully undertaken only when the BC Lucia Martinique seire? May 9, E m 
cost of power is unusually low and the supply of pure Guadeloupe—Martinique .... May 9, 1004 .. Nov. 16, 1908 
ore is exceptionally abundant. In those processes which are ee үүн йы: Ач. 13, 1902 = 
designed to manufacture st i St. Lucia—St. Vincent Sept. 19, 1902 — 
Б еге OF Dien Grado:comperabie миш Reissi-Iasa (Yemen)—Camaran Oct. 22, 1902 EK 
crucible steel, the margin of profit is greater, and it is to Paramaribo—Cayenne ...... Feb. 27, по D — 
1 - : 341; — РОР .. Apr. 13, es — 
these that, in the first instance, the industrialist must look. 1 „ Ont, 98.1908 .. Nov. 16, 1908 
Though full working details are absent in the description of Топгапе—Ашоу............ Nov. 10, 1908 = 
, : р Accra Lagoon Nov. 14,1908 .. — 
- many of the furnaces, and there is not yet sufficient evidence Lagos—Brass .............. Nov. 14, 1903 — 


of the actual running cost, yet the instalment of information 
which we find is much in advance of previous published 


accounts, and is worth the impartial consideration of electrical 
metallurgists. 


New Session of the Institution of Electrical Engineers. — А! 
the meeting of the Institution of Electrical Engineers on 
Thursday last week, the president announced that the follow- 
ing programme of Papers to be read had been arranged up to 
the end of the current year :—November 26th, The Testing 
of Electric Generators by Air Calorimetry,“ by R. Threlfall, 
F. R. S.; * The Edison Accumulators for Automobiles, by V. 
Hibbert. December 10th, The Ondograph,” by E. Hospitalier 
(who will come over from Paris to read his Paper); on “ The 
Magnetic Dispersion in Induction Motors and its Influence on 
the Design of these Machines," by Dr. Hans Behn-Eschenburg. 
December 17th, “The City and South London Railway : 
Working Results of the Three-wire System applied to Traction, 
&c.," by P. V. McMahon. 


Society of Arts.—Last Wednesday evening Sir William 


THE conclusion of our article on “Some Wireless Tele- 
graph Patents" will be found on another page of this issue. 
It is a noticeable fact that applications for wireless telegraph 
patents are on the decline, and have been getting gradually 
less since 1901. What is still more significant, however, is 
that nearly all the patents which are being issued just now 
are taken out by foreigners or else by ‘‘cranks.” At the 
beginning of the rush, the useful patents were far outnumbered 
by the useless ones, but now they have become almost a neg- 
ligible quantity. It is interesting to observe quite a large 
number of patents for selective and syntonic systems which, 
alas! have not yet stood the test of ordinary working con- 
ditions. There will probably be no renewal of activity until 


nof the Council 
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especially that relating to commercial subjects—he first sur- 
veyed the results of the examinations and educational work 
of the Society of Arts, and then discussed this problem on a 
broader basis. One of his main conclusions was that a sound 
and general education ought to be given to the rising genera- 
tion before any attempt is made to specialise. 


German Submarine Telegraphs.— The United States Consul- 
General at Frankfort-on-the-Main has reported upon the 
submarine cable interests of Germany. He states that during 
the last seven years no less that 7,375 miles of submarine 
cable have been laid by Germany, the cost being about 
£1,250,000. A cable was laid between Sassnitz and Trelleborg, 
73 miles apart, in 1898, and in the same year German South- 
West Africa was connected up with the existing German 
system by means of a line 154 miles pe In 1900 the 
Emden-Azores-New York line was laid, a distance of 4,813 
miles, and simultaneously the first German cables on the 
Chinese coast were laid, two of them being between Tsing-tau 
and Chifu (285 miles), and Tsing-tau and Shanghai (438 
miles). A fifth cable between Germany and England was laid 
in 1901, as well as a telephone cable between Fehmarn and 
Laland. The Emden-Vigo line, a distance of 1,300 miles, has 
just been completed, and a second cable to New York, via the 
Azores, is under construction. Other lines are in contem- 
plation. The opinion of the United States Consul-General 
is that the increasing importance of German interests, both 
military and commercial, will require the building of more 
German cables independent of foreign nations. 


British Trade in South Africa. Some time ago the Board 
of 'Trade appointed Mr. Henry Birchenough as its que: com- 
missioner to visit South Africa and report upon the present 
position and future prospects of British tradethere. The report 
has now been issued as a blue book. After an introductory 
letter, Mr. Birchenough divides his report into two parts, 
dealing respectively with the conditions existing in South 
Africa at the present time, and foreign competition. In both 
of these portions of the report the electrical industry is occa- 
sionally referred to briefly. Under the heading “ New Open- 
ings for Trade," the report states that there are few branches 
of colonial activity which afford so many opportunities for the 
expansion of trade as the many necessary and pressing schemes 
for municipal improvement, including electrie lighting, tram- 
ways, &c., upon which, it states, there is urgent need for great 
municipal outlay. Included in a list of those branches of trade 
in South Africa in which we are actually behind our com- 
petitors is electrical engineering, in which at present America, 
Germany and Switzerland have the bulk of the trade, although 
signs are not wanting that the British may soon contest this 
supremacy. Unless this takes place, however, the foreign com- 
petition in electrical matters, which is at present very keen, 
will become still more formidable as the future extent and 
importance of the market is realised. A better system of 
representation is asked for in the case of the engineering trades. 


The Institution Presidential Address.— After the deliver 
of the presidential address by Mr. R. K. Gray to the Insti- 
tution of Electrical Engineers on Thursday last week, Prof. 
W. E. Ayrton proposed a vote of thanks. In common with 
the president, he said, he hoped to see a Temple of Engineering 
arise, but he feared the history of that project would be the 
history of so many others. England originated the idea, 
America adopted and developed it, and then later zle 
re-imported it. More than 20 years ago the late Sir William 
Siemens proposed that there should be thi a Temple 
in Westminster for applied scien 
House for pure science, am 
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and laying of submarine cables, Mr. Gavey, who seconded 
the vote of thanks, referred to the great widening of the possi- 
bilities of electrieal engineering since the early days of the 
Institution, when the whole range of the electrical industry 
was comprised in the one word “telegraphy.” The president's 
address was published in full in our last issue. 


Some Water-power Statistics. In the course of his presi- 
dential address to the Liverpool Engineering Society on 
November 4th, Mr. T. L. Miller said that France used water- 
power to the extent of 500,000 m.p, the United States 
1,500,000 H. p., and it was estimated that in Norway 263,000 H.P. 
could be supplied by the larger rivers south of Trondhjem 
without regulation, and by regulation the power could pro- 
bably be quadrupled ; for electro-chemical works alone it had 
been estimated in 1890 that stations of a capacity of 200,000 H. P. 
were established. According to Prof. Janet, the cost of water- 
power development in France varied from £4°28 per horse- 
power to £30 per horse-power, depending on the head to be 
dealt with, the lowest expenditure being upon a fall of 
140 metres in Haute-Savoie, the horse-power being calculated 
at the turbine shaft. At Geneva, for the first group of tur- 
bines erected, of 840 H.P., and for the river works then com- 
Е the capital cost had amounted to £60 per effective 

orse-power. The groups of turbines subsequently erected 
had cost but £19 per horse-power, and the completed works 
would cost but £27 per horse-power. At the Chlorate works 
at Vallorbe the capital expenditure upon the development of 
3,000 H.P. had amounted to but £3°89 per horse power. At 
Niagara the rates charged to ordinary consumers by the 
Cataract Power and Conduit Co. varied from Id. per unit for 
1,000 units per month or less to 0°32d. per unit for 80,000 to 
200,000 units per month. The cost of electrical energy for 
power purposes from water-power stations in France and 
Switzerland varied from 1*05d. per unit for small powers to 
0:63d. per unit for large powers. 


Manchester Section of the Institution of Electrical Engi- 
neers. At the meeting of this local section on Tuesday, Mr. 
Cowan, the chairman, delivered his inaugural address, an 
abstract of which appears in another column of this issue. A 
vote of thanks, proposed by Dr. Bowman, seconded by Mr. €. D. 
Taite, was carried with acclamation. Dr. A. Schuster, F.R.S., 
then gave a demonstration of the properties of radium. The 
first property illustrated was that of increasing the con- 
ductivity of air. This was demonstrated by discharging 
a gold leaf electroscope by the effect of radium and also, 
at a slower rate, by uranium. An experiment with two- 
spark-gaps illustrated the same property very effectively. 
It was shown how the presence of radium controlled 
the spark, taking it from one side to the other. Expe- 
riments with radium emanation were also shown, and it 
was demonstrated that the emanation would pass through 
cotton wool, paper and like substances, but not through glass 
and metals. The relative properties of radium, thorium and 
uranium as radio-active bodies were next discussed, and the 
different nature and activity of the various rays were demon- 
strated. The radium emanation was solidified at the tem- 
perature of liquid air, and further electroscope experiments 
were made with a crude Austrian ore containing radium. The 
lecturer then followed these experiments by a few observations 
on radium from a commercial standpoint.. These are rather 
discouraging at the prevent stage. He estimates that 80kg. 
of radium would yield 1 H.P. for, perhaps, 1,000,000 years, and 
at th t market value Bri eise. £80,000,000. If some 
means of acceleration could be found out, say, to increase its 

jy a million times, and it could be obtained 35 to 50 per 
e Mm at present possible, then 10 tons per year 
supply the world's E at a figure within the 
of | mercial JUSS: | . 
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AS a sequel to the report of the tests on Nernst lamps, 
conducted by the National Electric Lighting "Association of 
America, and published in our last issue, a report on tests of 
Welsbach gas mantles has been drawn out, and this we publish 
to-day. Like that of the Nernst lamp, the illuminating power 
of the Welsbach mantle depends largely on the pressure 
applied. It may be seen from the curves that the distribution 
of light in a horizontal plane is almost circular, but it does not 
follow from this that the spherical candle-power is equal to 
that obtained in a direction at right angles to the vertical 
supporting rod. Asa matter of fact, the maximum intensity 
is above the mantle itself, owing to the curvature of the incan- 
descent surface. Another significant point in the report 
applies to the testing of ordinary bat's-wing nipples, and it was 
found that the ratio stated by the makers was quite at variance 
with the observed values. Such facts as these may be borne 
in mind when comparative figures for gas and electric lighting 
are brought forward by supporters of the gas interests. The 
arc lamp, it should be remembered, gives maximum illumina- 
tion where it is wanted, while the incandescent gas mantle 
gives maximum illumination in a direction above the horizontal. 


— — 


ELSEWHERE we print, almost in full, a translation of 
Mr. GoLpscHMIDT' Paper on the electrical smelting of iron. 
This important document is descriptive rather than critical, 
and may be cordially welcomed as setting forth a compara- 
tive statement of the various processes of smelting iron in the 
electric furnace which have reached the dignity of practice. 
The conclusion is what all who have studied the subject have 
maintained from the first—namely, that the cost of pro- 
duction of crude metallic iron from its ores by electrical 
means is comparatively large, and that competition with the 
blast furnace can be successfully undertaken only when the 
cost of power is unusually low and the supply of pure 
ore is exceptionally abundant. In those processes which are 
designed to manufacture steel of high grade comparable with 
crucible steel, the margin of profit is greater, and it is to 
these that, in the first instance, the industrialist must look. 
Though full working details are absent in the description of 
many of the furnaces, and there is not yet sufficient evidence 
of the actual running cost, yet the instalment of information 
which we find is much in advance of previous published 


accounts, and is worth the impartial consideration of electrical 
metallurgists. 


— — 


THE conclusion of our article on * Some Wireless Tele- 
graph Patents" will be found on another page of this issue. 
It is a noticeable fact that applications for wireless telegraph 
patents are on the decline, and have been getting gradually 
less since 1901. What is still more significant, however, is 
that nearly all the patents which are being issued just now 
are taken out by foreigners or else by “cranks.” At the 
beginning of the rush, the useful patents were far outnumbered 
by the useless ones, but now they have become almost a neg- 
ligible quantity. It is interesting to observe quite a large 
number of patents for selective and syntonic systems which, 
alas! have not yet stood the test of ordinary working con- 
ditions. There will probably be no renewal of activity until 


someone makes a great discovery, or until the commercially- 
minded public can be convinced that money may be made by 
wireless telegraphy. 

IT is gratifying to observe the severity of the punishment 
meted out to three thieves charged at the Old Bailey on Mon- 
day with stealing 340 yards of copper wire from the London 
and South-Western Railway Co. The practice of cutting and 
removing telegraph and trolley wires is one of several undesir- 
able importations from America, where opportunities are more 
frequent than in this country. Magistrates and judges would 
do well to bear in mind the fact that such thefts ought not 
to be treated in the ordinary way. The consequences to the 
plundered are by no means ordinary. It is not merely a 
question of direct or indirect pecuniary loss to the railway 
company, but loss of passengers’ time owing to delay of trains 
is an important factor, to say nothing of the risk of injury to 
life and limb. Їп the public interest, therefore, these depre- 
dations should be put down with a strong hand ere their 
occurrence becomes so frequent as to render this difficult. 


т.а. — 


Royal Society.— Among the Papers down for reading yester- 
day was one by Dr. A. D. Waller, F.R.S., on “ Electrometer 
Records of Secreto-Motor Changes." 


Opening of the New Electricity Works at Exeter.—Ün 
Monday last the new two-phase electric power station which 
has been erected by the Exeter Corporation was formally 
opened by the mayor, although the works will not be actually 
completed for some few months. "When the work of construc- 
tion is finished, all supply will be given from the new works, 
and the old station will be shut down. 


Cable Interruptions and Repairs. 


Date of Interruption. 
Dominica—Martinique ...... May 9,1902 .. — 
St. Lucia—Martinique ...... May 9,1902 .. — 
Guadeloupe Martinique. May 9, 1902 Nov. 16, 1903 
Anjer—Kalianda .......... Aug. 2, 1908 .. == 
Cayenne—Pinheiros ........ Aug. 13, 1902 .. = 
St. Lucia—St. Vincent ...... Sept. 19, 1902 .. — 
Reissi-Issa (Yemen)—Camaran Oct. 22,1902 .. = 
Paramaribo—Cayenne ...... Feb. 27, 1903 — 
New Tork —Hay ti.. q Арг. 18, 1903 == 
Trinidad—Demerara ........ Oct. 93,1908 .. Nov. 16, 1903 
Tourane Amy Nov. 10, 1908 — 
Accra Lagos Nov. 14, 1908 — 
Lagos Brasss s e Nov. 14, 1903 — 


New Session of the Institution of Electrical Engineers. —At 
the meeting of the Institution of Electrical Engineers on 
Thursday lust week, the president announced that the follow- 
ing programme of Papers to be read had been arranged up to 
the end of the current year :—November 26th, “The Testing 
of Electric Generators by Air Calorimetry,” by R. Threlfall, 
F.R.S. ; The Edison Accumulators for Automobiles," by W. 
Hibbert. December 10th, The Ondograph,” by E. Hospitalier 
(who will come over from Paris to read his Paper); on “ The 
Magnetic Dispersion in Induction Motors and its Influence on 
the Design of these Machines,” by Dr. Hans Behn-Eschenburg. 
December 17th, * The City and South London Railway: 
Working Results of the Three-wire System applied to Traction, 
&c.," by P. V. McMahon. 


Society of Arts.—Last Wednesday evening Sir William 
Abney, K.C.B., F.R.S., delivered, as chairman of the Council 
of the Society of Arts for the ensuing session, his opening 
address before a large audience. He traced the history of the 
Society of Arts back to its foundation, 150 years ago, and 
dwelt with satisfaction on the fact that its progress had been 
a steadily progressive one, so that at the present time its 
influence and importance, as well as its prosperity, were greater 
than ever. Turning then to the question of education— 
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especially that relating to commercial subjects—he first sur- 
veyed the results of the examinations and educational work 
of the Society of Arts, and then discussed this problem on a 
broader basis. One of his main conclusions was that a sound 
and general education ought to be given to the rising genera- 
tion before any attempt is made to specialise. 


German Submarine Telegraphs.— The United States Consul- 
General at Frankfort-on-the-Main has reported upon the 
submarine cable interests of Germany. He states that during 
the last seven years no less that 7,375 miles of submarine 
cable have been laid by Germany, the cost being about 
£1,250,000. А cable was laid between Sassnitz and Trelleborg, 
73 miles apart, in 1898, and in the same year German South- 
West Africa was connected up with the existing German 
system by means of a line 154 miles long. In 1900 the 
Emden-Azores-New York line was laid, a distance of 4,813 
miles, and simultaneously the first German cables on the 
Chinese coast were laid, two of them being between Tsing-tau 
and Chifu (285 miles) and Tsing-tau and Shanghai (438 
miles). A fifth cable between Germany and England was laid 
in 1901, as well as a telephone cable between Fehmarn and 
Laland. The Emden-Vigo line, a distance of 1,300 miles, has 
just been completed, and a second cable to New York, via the 
Azores, is under construction. Other lines are in contem- 
plation. The opinion of the United States Consul-General 
is that the increasing importance of German interests, both 
military and commercial, will require the building of more 
German cables independent of foreign nations. 


British Trade in South Africa.—Some time ago the Board 
of Trade appointed Mr. Henry Birchenough as its special com- 
missioner to visit South Africa and report upon the present 
position and future prospects of British trade there. The report 
has now been issued as a blue book. After an introductory 
letter, Mr. Birchenough divides his report into two parts, 
dealing respectively with the conditions existing in South 
Africa at the present time, and foreign competition. In both 
of these portions of the report the electrical industry is occa- 
sionally referred to briefly. Under the heading “ New Open- 
ings for Trade," the report states that there are few branches 
of colonial activity which afford so many opportunities for the 
expansion of trade as the many necessary and pressing schemes 
for municipal improvement, including electric lighting, tram- 
ways, &c., upon which, it states, there is urgent need for great 
municipal outlay. Included in a list of those branches of trade 
in South Africa in which we are actually behind our com- 
petitors is electrical engineering, in which at present America, 
Germany and Switzerland have the bulk of the trade, although 
signs are not wanting that the British may soon contest this 
supremacy. Unless this takes place, however, the foreign com- 
petition in electrical matters, which is at present very keen, 
will become still more formidable as the future extent and 
importance of the market is realised. A better system of 
representation is asked for in the case of the engineering trades. 


The Institution Presidential Address.— After the delivery 
of the presidential address by Mr. R. K. Gray to the Insti- 
tution of Electrical Engineers on Thursday last week, Prof. 
W. E. Ayrton proposed a vote of thanks. In common with 
the president, he said, he hoped to see a Temple of Engineering 
arise, but he feared the history of that project would be the 
history of so many others. England originated the idea, 
America adopted and developed it, and then later on England 
re-imported it. More than 20 years ago the late Sir William 
Siemens proposed that there should be this Temple, a Temple 
in Westminster for applied science corresponding to Burlington 
House for pure science, and he was generous enough to offer 
to start it with a subscription of £10,000. During his (Prof. 
Ayrton's) visit this year to the United States with the Moseley 
Educational Commission, helearned that theliberality of Carnegie 
had made the idea a fait accompli in New York. In the days 
to come England would re-import the idea with the privilege 
of paying a duty under à Chamberlain protective tariff. The 
president's reference to submarine telegraphy was to him 
pathetie, for it brought back to his mind many of the past 
presidents, now dead, who had sat in the presidential chair— 
men who had made England distinctly firstin the manufacture 
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and laying of submarine cables. Mr. Gavey, who seconded 
the vote of thanks, referred to the great widening of the possi- 
bilities of electrical engineering since the early days of the 
Institution, when the whole range of the electrical industry 
was comprised in the one word “telegraphy.” The president's 
address was published in full in our last issue. 


Some Water-power Statistics.— In the course of his presi- 
dential address to the Liverpool Engineering Society on 
November 4th, Mr. T. L. Miller said that France used water- 
power to the extent of 500,000 H.P., the United States 
1,500, 00 H. P., and it was estimated that in Norway 263,000 H.P. 
could be supplied by the larger rivers south of Trondhjem 
without regulation, and by regulation the power could pro- 
bably be quadrupled ; for electro-chemical works alone it vi 
been estimated in 1890 that stations of a capacity of 200,000 H. P. 
were established. According to Prof. Janet, the cost of water- 
power development in France varied from £4:28 per horse- 
1 10 to £30 per horse- power, depending on the head to be 

ealt with, the lowest expenditure being upon a fall of 
140 metres in Haute-Savoie, the horse-power being calculated 
at the turbine shaft. At Geneva, for the first group of tur- 
bines erected, of 840 H.P., and for the river works then com- 
plover the capital cost had amounted to £60 per effective 

orse-power. The groups of turbines subsequently erected 
had cost but £19 per horse-power, and the completed works 
would cost but £27 per horse-power. At the Chlorate works 
at Vallorbe the capital expenditure upon the development of 
3,000 H.P. had amounted to but £3°89 per horsepower. At 
Niagara the rates charged to ordinary consumers by the 
Cataract Power and Conduit Co. varied from ld. per unit for 
1,000 units per month or less to 0:32d. per unit for 80,000 to 
200,000 units per month. The cost of electrical energy for 
power pur oses from water-power stations in France and 
Switzerland varied from 1:05d. per unit for small powers to 
0:63d. per unit for large powers. 


Manchester Section of the Institution of Electrical Engi- 
neers.— At the meeting of this local section on Tuesday, Mr. 
Cowan, the chairman, delivered his inaugural address, an 
abstract of which appears in another column of this issue. A 
vote of thanks, proposed by Dr. Bowman, seconded by Mr. C. D. 
Taite, was carried with acclamation. Dr. A. Schuster, F.R.S., 
then gave a demonstration of the properties of radium. The 
first property illustrated was that of increasing the con- 
ductivity of air. This was demonstrated by discharging 
a gold leaf electroscope by the effect of radium and also, 
at a slower rate, by uranium. An experiment with two- 
spark-gaps illustrated the same property very effectively. 
It was shown how the presence of radium controlled 
the spark, oe it from one side to the other. Expe- 
riments with radium emanation were also shown, and it 
was demonstrated that the emanation would through 
cotton wool, paper and like substances, but not through glass 
and metals. The relative properties of radium, thorium and 
uranium as radioactive bodies were next discussed, and the 
different nature and activity of the various rays were demon- 
strated. The radium emanation was solidified at the tem- 
perature of liquid air, and further electroscope experiments 
were made with a crude Austrian ore containing radium. The 
lecturer then followed these experiments by a few observations 
on radium from a commercial standpoint. These are rather 
discouraging at the present stage. He estimates that 80kg. 
of radium would yield 1 H.P. for, perhaps, 1,000,000 years, and 
at the present market value would cost £80,000,000. If some 
means of acceleration could be found out, say, to increase its 
activity a million times, and it could be obtained 35 to 50 per 
cent. cheaper than at present possible, then 10 tons per year 
would supply the worlds power at a figure within the 
bounds of commercial possibility. 


Injuries to Trees by Blectricity.—A report has been issued 
by the Massachusetts Agricultral College by Dr. George E. 
Stone, State botanist, upon the effects of electricity on trees. 
Injuries are caused by a mass of wires overhead or by contact 
with wires or by lightning. Alternating current is less disas- 
trous to plant life than continuous current. Up to a certain 
point electricity stimulates the growth of a tree, but beyond 
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AS a sequel to the report of the tests on Nernst lamps, | someone makes a great discovery, or until the commercially- 


conducted by the National Electric Lighting “Association of 
America, and published in our last issue, a report on tests of 
Welsbach gas mantles has been drawn out, and this we publish 
to-day. Like that of the Nernst lamp, the illuminating power 
of the Welsbach mantle depends largely on the pressure 
applied. It may be seen from the curves that the distribution 
of light in a horizontal plane is almost circular, but it does not 
follow from this that the spherical candle-power is equal to 
that obtained in a direction at right angles to the vertical 
supporting rod. Asa matter of fact, the maximum intensity 
is above the mantle itself, owing to the curvature of the incan- 
descent surface. Another significant point in the report 
applies to the testing of ordinary bat's-wing nipples, and it was 
found that the ratio stated by the makers was quite at variance 
with the observed values. Such facts as these may be borne 
in mind when comparative figures for gas and electric lighting 
are brought forward by supporters of the gas interests. The 
arc lamp, it should be remembered, gives maximum illumina- 
tion where it is wanted, while the incandescent gas mantle 
gives maximum illumination in a direction above the horizontal. 


— — 


ELSEWHERE we print, almost in full, a translation of 
Mr. GOLDSCHMIDT’S Paper оп the electrical smelting of iron. 
This important document is descriptive rather than critical, 
and may be cordially welcomed as setting forth a compara- 
tive statement of the various processes of smelting iron in the 
electric furnace which have reached the dignity of practice. 
The conclusion is what all who have studied the subject have 
maintained from the first—namely, that the cost of pro- 
duction of crude metallic iron from its ores by electrical 
means is comparatively large, and that competition with the 
blast furnace can be successfully undertaken only when the 
cost of power is unusually low and the supply of pure 
ore is exceptionally abundant. In those processes which are 
designed to manufacture steel of high grade comparable with 
crucible steel, the margin of profit is greater, and it is to 
these that, in the first instance, the industrialist must look. 
Though full working details are absent in the description of 
. many of the furnaces, and there is not yet sufficient evidence 
of the actual running cost, yet the instalment of information 
which we find is much in advance of previous published 


accounts, and is worth the impartial consideration of electrical 
metallurgists. 


THE conclusion of our article on “Some Wireless Tele- 
graph Patents" will be found on another page of this issue. 
It is a noticeable fact that applications for wireless telegraph 
patents are on the decline, and have been getting gradually 
less since 1901. What is still more significant, however, is 
that nearly all the patents which are being issued just now 
are taken out by foreigners or else by * cranks.” At the 
beginning of the rush, the useful patents were far outnumbered 
by the useless ones, but now they have become almost a neg- 
ligible quantity. It is interesting to observe quite a large 
number of patents for selective and syntonic systems which, 
alas! have not yet stood the test of ordinary working con- 
ditions. There will probably be no renewal of activity until 


minded public can be convinced that money may be made by 
wireless telegraphy. 

IT is gratifying to observe the severity of the punishment 
meted out to three thieves charged at the Old Bailey on Mon- 
day with stealing 340 yards of copper wire from the London 
and South-Western Railway Co. The practice of cutting and 
removing telegraph and trolley wires is one of several undesir- 
able importations from America, where opportunities are more 
frequent than in this country. Magistrates and judges would 
do well to bear in mind the fact that such thefts ought not 
to be treated in the ordinary way. The consequences to the 
plundered are by no means ordinary. It is not merely a 
question of direct or indirect pecuniary loss to the railway 
company, but loss of passengers' time owing to delay of trains 
is an important factor, to say nothing of the risk of injury to 
life and limb. In the public interest, therefore, these depre- 
dations should be put down with a strong hand ere their 
occurrence becomes so frequent as to render this difficult. 


— — M 


Royal Society.—Among the Papers down for reading yester- 
day was one by Dr. A. D. Waller, F.R.S., on “ Electrometer 
Records of Secreto-Motor Changes." 


Opening of the New Electricity Works at Exeter.—On 
Monday last the new two-phase electric power station which 
has been erected by the Exeter Corporation was formally 
opened by the mayor, although the works will not be actually 
completed for some few months. When the work of construc- 
tion is finished, all supply will be given from the new works, 
and the old station will be shut down. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Dominica—Martinique ...... May 9,1902 .. — 
St. Lucia—Martinique ...... May 9,1902 .. „= 
Guadeloupe Martinique. Мау 9, 1902 Nov. 16, 1903 
Anjer—Kalianda .......... Aug. 2,1902 — 
Cayenne—Pinheiros ........ Aug. 13, 1902 == 
St. Lucia—St. Vincent Sept. 19, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22,1902 .. == 
Paramaribo—Cayenne ...... Feb. 27, 1908 — 
New Tork —Hay ti.. Apr. 13, 1903 = 
Trinidad—Demerara ........ Oct. 23, 1908 .. Nov. 16, 1908 
Tourane Amo) Nov. 10, 1908 .. — 
Accra — Lagodsnns Nov. 14, 1903 — 
Lagos — Вгазв .............. Nov. 14, 1908 — 


New Session of the Institution of Electrical Engineers. — At 
the meeting of the Institution of Electrical Engineers on 
Thursday last week, the president announced that the follow- 
ing programme of Papers to be read had been arranged up to 
the end of the current year :—November 26th, The Testing 
of Electric Generators by Air Calorimetry,” by R. Threlfall, 
F.R.S.; “The Edison Accumulators for Automobiles," by W. 
Hibbert. December 10th, “The Ondograph,” by E. Hospitalier 
(who will come over from Paris to read his Paper); on “ The 
Magnetic Dispersion in Induction Motors and its Influence on 
the Design of these Machines,” by Dr. Hans Behn-Eschenburg. 
December 17th, * The City and South London Railway: 
Working Results of the Three-wire System applied to Traction, 
&c.," by P. V. McMahon. 


Society of Arts.—Last Wednesday evening Sir William 
Abney, K.C.B., F.R.S., delivered, as chairman of the Council 
of the Society of Arts for the ensuing session, his opening 
address before a large audience. He traced the history of the 
Society of Arts back to its foundation, 150 years ago, and 
dwelt with satisfaction on the fact that its progress had been 
a steadily progressive one, so that at the present time its 
influence and importance, as well as its prosperity, were greater 
than ever. Turning then to the questions of education— 
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especially that relating to commercial subjects—he first sur- 
veyed the results of the examinations and educational work 
of the Society of Arts, and then discussed this problem on a 
broader basis. One of his main conclusions was that a sound 
and general education ought to be given to the rising genera- 
tion before any attempt is made to specialise. 


German Submarine Telegraphs.— The United States Consul- 
General at Frankfort-on-the-Main has reported upon the 
submarine cable interests of Germany. He states that during 
the last seven years no less that 7,375 miles of submarine 
cable have been laid by Germany, the cost being about 
£1,250,000. A cable was laid between Sassnitz and Trelleborg, 
73 miles apart, in 1898, and in the same year German South- 
West Aírica was connected up with the existing German 
system by means of a line 154 miles long. In 1900 the 
Emden-Azores-New York line was laid, a distance of 4,813 
miles, and simultaneously the first German cables on the 
Chinese coast were laid, two of them being between Tsing-tau 
and Chifu (285 miles) and Tsing-tau and Shanghai (438 
miles). А fifth cable between Germany and England was laid 
in 1901, as well as a telephone cable between Fehmarn and 
Laland. The Emden-Vigo line, a distance of 1,300 miles, has 
just been completed, and a second cable to New York, via the 
Azores, is under construction. Other lines are in contem- 
plation. The opinion of the United States Consul-General 
is that the increasing importance of German interests, both 
military and commercial, will require the building of more 
German cables independent of foreign nations. 


British Trade in South Africa.—Some time ago the Board 
of Trade appointed Mr. Henry Birchenough as its special com- 
missioner to visit South Africa and report upon the present 
position and future prospects of British tradethere. The report 
has now been issued as a blue book. After an introductory 
letter, Mr. Birchenough divides his report into two pus 
dealing respectively with the conditions existing in South 
Africa at the present time, and foreign competition. In both 
of these portions of the report the electrical industry is occa- 
sionally referred to briefly. Under the heading “ New Open- 
ings for Trade," the report states that there are few branches 
of colonial activity which afford so many opportunities for the 
expansion of trade as the many necessary and pressing schemes 
for municipal improvement, including electric lighting, tram- 
ways, &c., upon which, it states, there is urgent need for great 
municipal outlay. Included in a list of those branches of trade 
in South Africa in which we are actually behind our com- 
petitors is electrical engineering, in which at present America, 
Germany and Switzerland have the bulk of the trade, although 
signs are not wanting that the British may soon contest this 
supremacy. Unless this takes place, however, the foreign com- 
petition in electrical matters, which is at present very keen, 
will become still more formidable as the future extent and 
importance of the market is realised. A better system of 
representation is asked for in the case of the engineering trades. 


The Institution Presidential Address.— After the delivery 
of the presidential address by Mr. R. K. Gray to the Insti- 
tution of Electrical Engineers on Thursday last week, Prof. 
W. E. Ayrton proposed a vote of thanks. In common with 
the president, he said, he hoped to see a Temple of Engineering 
arise, but he feared the history of that project would be the 
history of so many others. England originated the idea, 
America adopted and developed it, and then later on England 
re-imported it. More than 20 years ago the late Sir William 
Siemens proposed that there should be this Temple, a Temple 
in Westminster for applied science corresponding to Burlington 
House for pure science, and he was generous enough to offer 
to start it with a subscription of £10,000. During his (Prof. 
Ayrton's) visit this year to the United States with the Moseley 
Educational Commission, helearned that theliberality of Carnegie 
had made the idea a fait accompli in New York. In the days 
to come England would re-import the idea with the privilege 
of paying a duty under a Chamberlain protective tariff. The 
president's reference to submarine telegraphy was to him 
pathetie, for it brought back to his mind many of the past 
presidents, now dead, who had sat in the presidential chair— 
men who had made England distinctly first in the manufacture 
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and laying of submarine cables, Mr. Gavey, who seconded 
the vote of thanks, referred to the great widening of the possi- 
bilities of electrical engineering since the early days of the 
Institution, when the whole range of the electrical industry 
was comprised in the one word “telegraphy.” The president's 
address was published in full in our last issue. 


Some Water-power Statistics —In the course of his presi- 
dential address to the Liverpool Engineering Society on 
November 4th, Mr. T. L. Miller said that France used water- 
power to the extent of 500,000 H.P., the United States 
1,500,C00 H. P., and it was estimated that in Norway 263,000 H.P. 
could be supplied by the larger rivers south of Trondhjem 
without regulation, and by regulation the power could pro- 
bably he quadrupled ; for electro-chemical works alone it had 
been estimated in 1890 that stations of a capacity of 200,000H.P. 
were established. According to Prof. Janet, the cost of water- 
power development in France varied from £4:28 per horse- 
SA to £30 per horse-power, depending on the head to be 

ealt with, the lowest expenditure being upon a fall of 
140 metres in Haute-Savoie, the horse-power being calculated 
at the turbine shaft. At Geneva, for the first group of tur- 
bines erected, of 840 H.P., and for the river works then com- 
5 the capital cost had amounted to £60 per effective 

orse-power. The groups of turbines subsequently erected 
had cost but £19 per horse-power, and the completed works 
would cost but £27 per horse-power. At the Chlorate works 
at Vallorbe the capital expenditure upon the development of 
3,000 H.P. had amounted to but .£3:89 per horsepower. At 
Niagara the rates charged to ordinary consumers by the 
Cataract Power and Conduit Co. varied from 1d. per unit for 
1,000 units per month or less to 0:32d. per unit for 80,000 to 
200,000 units per month. The cost of electrical energy for 
power pur oses from water-power stations in France and 
Switzerland varied from 1:05d. per unit for small powers to 
0:63d. per unit for large powers. 


Manchester Section of the Institution of Electrical Engi- 
neers.— At the meeting of this local section on Tuesday, Mr. 
Cowan, the chairman, delivered his inaugural address, an 
abstract of which appears in another column of this issue. A 
vote of thanks, proposed by Dr. Bowman, seconded by Mr. C. D. 
Taite, was carried with acclamation. Dr. А. Schuster, F.R.S., 
then gave a demonstration of the properties of radium. The 
first property illustrated was that of increasing the con- 
ductivity of air. This was demonstrated by discharging. 
a gold leaf electroscope by the effect of radium and also, 
at a slower rate, by uranium. An experiment with two. 
spark-gaps illustrated the same property very effectively. 
It was shown how the presence of radium controlled 
the spark, oe it from one side to the other. Expe- 
riments with radium emanation were also shown, and it 
was demonstrated that the emanation would through 
cotton wool, paper and like substances, but not through glass 
and metals. The relative properties of radium, thorium and 
uranium as radioactive bodies were next discussed, and the 
different nature and activity of the various rays were demon- 
strated. The radium emanation was solidified at the tem- 
perature of liquid air, and further electroscope experiments 
were made with a crude Austrian ore containing radium. The 
lecturer then followed these experiments by a few observations 
on radium from a commercial standpoint. These are rather 
discouraging at the present stage. He estimates that 80kg. 
of radium would yield 1 H.P. for, perhaps, 1,000,000 years, and 
at the present market value would cost £80,000,000. If some 
means of acceleration could be found out, say, to increase its 
activity a million times, and it could be obtained 35 to 50 per 
cent. cheaper than at present possible, then 10 tons per year 
would supply the world’s power at a figure within the 
bounds of commercial possibility. 


Injuries to Trees by Electricity. A report has been issued 
by the Massachusetts Agricultral College by Dr. George E. 
Stone, State botanist, upon the effects of electricity on trees. 
Injuries are caused by a mass of wires overhead or by contact 
with wires or by lightning. Alternating current is less disas- 
trous to plant life than continuous current. Up to a certain 
point electricity stimulates the growth of a tree, but beyond 
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that point it retards. Trolley or electric light wires cause 
injury at or near the point of contact of the wire to the tree, 
and in wet weather, when the tree is covered with a film of 
water, the result is a burning of thelimb. "Tests made to deter- 
mine the electrical resistance show a minimum value of about 
11,000 ohms for 10ft. of trunk of an elm tree 18in. in diameter. 
There is no instance in which alternating current caused the 
complete death of the tree, though it has been shown by 
laboratory experiments that it is capable of killing small 
plants. In these experiments the current necessary to kill the 
plant generated considerable heat, and this probably caused 
the death. Large trees have been killed by continuous currents 
from railway circuits. Escaping current has girdled the tree 
at a distance of 5ft. to 10ft., whereas the point of contact of 
the feed wire with the limb is 16ft. or 18ft. above the ground, 
and showed none of the characteristic burning effects. An 
investigation of these unusual results showed that in these 
cases the positive bus bar of the system was connected to the 
rails, and the negative to the overhead conductors ; and in all 
instances where trees were killed by electricity this was found 
to be the case. Lightning, in striking a tree, does not always 
produce the same results. Trees may be killed outright 
without exhibiting the common effects of shattering. Quite 
frequently the tree is girdled by the discharge taking a spiral 
course to the ground. In a large number of instances light- 
ning strokes cause neither death nor mechanical injury of 
importance. Hundreds of trees are annually struck by light- 
ning, but this is not recognised except by those who are 
familiar with the scars which subsequently make their 
appearance on the trunk. 


Lord Kelvin in Wales.—The honorary degree of Doctor of 
Science of the University of Wales was conferred upon Lord 
Kelvin last Friday at Cardiff. Ir replying to the toast of his 
health at the municipal luncheon, Lord Kelvin said that in the 
sense of retaliation or protective duties or otherwise, science 
had no country. Scientific men of one country looked upon 
scientific men of other countries as their fellow-citizens. In 
the afternoon, Dr. Thomson, as Dean of the Faculty of Science, 
University College, Cardiff, presented Lord Kelvin, who was 
admitted by Vice-Chancellor Griffiths and Senior Deputy- 
Chancellor Sir Isambard Owen. Lord Kelvin is the first 
recipient of the honorary D.Sc. of the University of Wales. 
‘On the previous day Lord Kelvin received the honorary mem- 
bership of the South Wales Engineers’ Institute. In the 
absence of the president (Mr. Riches), Mr. E. N. Hann, the 
vice-president, occupied the chair, among those supporting 
him being Lord Tredegar, Lord Windsor, the Bishop of 
Llandaff, Principal Griffiths and Principal Roberts. The chair- 
man briefly welcomed Lord Kelvin, and, on behalf of the South 
Wales Institute of Engineers, desired his acceptance of the 
honorary membership. Lord Kelvin, in expressing his thanks 
for the honour, said he had always had the deepest sympathy 
with engineering and university training, because engineering 
was giving one of the most interesting applications of science 
learned in the university for the benefit of mankind. He 
remembered with pride that the first chair of engineering in any 
university in the country was that founded in Glasgow, and 
he felt that engineers all over the world had still a good deal 
to learn as to the real value of university training. In the educa- 
tion of foremen in engineering works the Germans had learned 
how to give them scientific knowledge in a way in which it 
was not given in England. It was necessary for the voung 
engineer to learn practice as well as theory, and this could 
only be accomplished satisfactorily by the student's spend- 
ing half his year at the university and half in the work- 
shop, where he might learn to apply the scientific knowledge 
which he had acquired in the university. He would suggest 
this to the Univerity College of South Wales and to the 
members of the Engineers' Institute, and would ask employers 
to endeavour to make some arrangement whereby their 
engineering pupils might be able to do this. 


Personal.—We have much pleasure in announcing that Mr. 
B. Hopkinson, M.A., has been elected to the professorship of 
Mechanism and Applied Mechanics at Cambridge, in succession 
to Prof. J. A. Ewing, F.R.S. Mr. Hopkinson was born in 


January, 1874, and was educated at St. Paul's School, in the 
Siemens' Laboratory of King's College, and at Trinity College, 
Cambridge. At Cambridge he took an ægrotat degree in the 
first part of the Mathematical Tripos of 1895, and was placed 
in the first division of the first class in the second part of the 
Tripos of 1896. He is also a Bachelor of Science of the London 
University, where he held the University Scholarship in Mathe- 
matics. From 1896 to August, 1898, he read for the Bar in 
the chambers of Mr. J. Fletcher Moulton, K.C., Mr. W. H. 
Upjohn, K.C., Mr. A. J. Walter and Mr. Clavell Salter, and 
was called to the Bar in 1897. On the death of Dr. John 
Hopkinson in August 1898, he entered into partnership with 
Mr. Charles Hopkinson and Mr. Ernest Talbot as consulting 
engineers. During the five years that this firm have been in 
practice they have acted as consulting engineers for a number 
of municipal tramway and lighting undertakings, including 
Liverpool, Leeds, Newcastle-on-Tyne, &c. Mr. Hopkinson 
has held a commission in the Corps of Electrical Engineers 
Volunteers since its formation in 1897. He is also the author 
of a large number of Papers read before many of the scientific 
and engineering societies, several of which have appeared in 
the columns of The Electrician. 

Mr. George Draper, who has held the position of secretary 
to the Eastern Telegraph Company since 1872, and of the 
Eastern and South African Telegraph Company since its incep- 
tion in 1879, will retire on a pension on December 1st. Prior 
to 1872 Mr. Draper was assistant-secretary to the associated 
Anglo-Mediterranean Telegraph and British Indian Submarine 
Telegraph Companies. The Boards of Directors of the two 
companies have appointed Mr. A. R. Hardie, who has been 
accountant to the companies since 1884, to the position of 
secretary. Mr. Hardie's association with these companies 
commenced in 1870. Mr. C. W. Adye, late of Messrs. Deloitte, 
Dever, Griffiths & Co., has been appointed accountant of these 
companies. 

We are glad to learn that Sir William Preece is now con- 
siderably improved in health. He is leaving London to-day 
for Cairo, and proposes to spend the winter in Egypt. 


The Recent High-speed Railway Trials.—We are able 
to give some additional particulars with regard to the equip- 
ment and running of the successful cars. According to the 
Elektrotechnische Zeitschrift, it was the car of the Allgemeine 
Elektricitáts-Gesellschaft which attained, on October 27th, the 
maximum speed of 210:2km. (130 miles) per hour, the car of 
Messrs. Siemens and Halske having run at a speed of 206-7km. 
(128:5 miles) an hour on October 23rd. It appears that this 
slight difference was due to a somewhat higher frequency 
of the supply current on October 27th. In order to keep 
the current increments on starting within practical limits, 
the Allgemeine Elektricitäts-Gesellschaft, in the course 
of the trials, adopted the plan of cutting in 5 
(instead of simultaneously, as before) the four stator win 
ings, while the rotors were stil on open circuit, and then 
of starting all the motors at the same time by means 
of liquid resistances in the rotor circuits. This arrange- 
ment also facilitates the switching off of any one of the motors 
after the train has been accelerated up to full speed. At 
starting, it appears that the motors were overtaxed to the 
extent of three times their normal capacity, which was 250 H.P., 
and that they successfully withstood the strain. A current of 
slightly compressed air is directed against the end connections 
of the windings, and this is said to assist materially in keeping 
the motor temperature down. The liquid starters were a success. 
By means of pumps the liquid is circulated through a system 
of pipes located beneath the car and exposed to the draughtof air, 
аё the same time some wind shields conduct currents of air 
also to the surface of the liquid, the temperature of which is 
kept by these means, it is stated, below 40°C. For marking 
the time when the various observers on the trial car were to 
read simultaneously their respective instruments, a clock was 
provided, which sounded a signal every 10 seconds, this signal 
being preceded by a short preparatory one. Several devices 
were adopted of measuring the speed. A small continuous- 
current dynamo with permanent magnet fields and mounted 
on the car axle indicated roughly by its voltage the car-speed. A 


THE ELECTRICIAN, NOVEMBER 20, 1903. 


155 


more accurate instrument for measuring the speed was a special 
device made by Messrs. Siemens and Halske, whose principle is 
briefly as follows: On a moving paper slip three series of marks 
aremade. One series consists of dots, the distance between any 
two of which corresponds to one second. Parallel to the first is a 
second series, the dots of which are marked from the car axle by 
electrical means, and in such'a manner, that the time interval 
between two dots corresponds to one revolution of the car 
wheel. Finally, the dots of the third series are made every 
kilometer. This too, is done electrically by means of a brush 
fixed to the bogie of the car, making contact with pieces of 
metal spaced every kilometre. Two instruments were used 
for determining the air pressure. One consisted of a U-shaped 
glass tube partly filled with water, and the other of a flat-faced 
box of a corrugated form, constructed of thin metal and in 
resemblance similar to the thin metal boxes used in 
recording barometers. Wind-pressures were measured at 
various points of the car and also at various distances 
in advance of the front of the car. Little weather-cocks 
indicated the direction of the air currents at the different 
ints. The acceleration was measured by Kapp’s method, 
which is based on the unequal distribution of water in 
a glass tube (placed parallel to the direction of motion and 
bent up at both ends), whenever any increase or decrease in 
speed takes place (see The Electrician, Vol. XLV., p. 641). 
An interesting apparatus, which is fitted to the Siemens and 
Halske car, serves for regulating the brake pressure in such a 
way that the retardation of the car is kept constant through- 
out the time of slowing down, and no slipping of the wheels 
can consequently occur. Another apparatus records the motor 
torque at any moment. For this purpose oil is compressed 
into a cylinder by a lever arrangement attached to the stator, 
the pressure varying in accordance with the torque of 
the motor. A pressure gauge registers the oil pressure 
and from its readings the motor torque may be derived. An 
apparatus is also fitted to the car for recording the extent of 
the "rolling" motion of the train. The driver of the car is 
advised 2km. (1:25 miles) in advance by an electric bell if any 
signal, other than that for free passage, is set. According to 
our contemporary, the Studiengesellschaft intends at present to 
investigate, in a minute manner, all conditions and details 
pertaining to speeds of 140km., 160km. and 180km. (87, 99:5 
and 112 miles) an hour. 


Glasgow Local Section of the Institution of Electrical 
Engineers.— Mr. W. A. Chamen delivered his inaugural 
address as Chairman of the Glasgow Local Section of the Insti- 
tution of Electrical Engineers on November lOth. After 
thanking the members for the honour of electing him chairman, 
and referring briefly to the position and scope of the local 
section, he took a general survey of the electrical industry at 
the present time. Referring first to the increased employment 
of steam turbines, he made mention of the fact that the Clyde 
Valley Electric Power Co. were putting down this class of 
plant in their new works. So successful had the larger sizes 
of steam turbine proved that Mr. Chamen announced there was 
a likelihood of his adopting this type of plant before long for 
the Corporation of Glasgow in connection with its general elec- 
tricity supply. Referring to gas engines, he said that the capital 
cost of a gas engine, dynamo and producer plant at the pre- 
sent time seemed to be considerably more than the cost 
of steam dynamos and boilers, and was far greater than that 
of steam turbo-generators and boilers, This was no doubt 
partly owing to the comparatively low speed of gas engines, 
and to the fact that in large sizes it did not seem possible to 
construct vertical engines. The gas turbine was little more 
than a dream, though he thought one had actually been made. 
The difficulty appeared to be that the necessary cooling was 
so expensive as to rob the machine of any efficiency which 
might otherwise be expected. When it was borne in mind 
that the cost of fuel per unit delivered to the consumer 
on a load like that at Glasgow was only about ld, it 
was obvious that other items to make up the total average 
cost of 2:94d. per unit were of much more serious pro- 
portions. Saving of fuel was useless if it tended to increase 
the standiug charges. Referring to the question of super- 
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heating, he said this had not been successful hitherto 
owing, probably, to the difficulties of keeping the amount of 
superheat of the steam within the necessary limits and of 
finding a lubricant for the internal parts of the engine capable 
of standing high temperature. The whole question, however, 
was receiving active attention once more, and remarkable 
results were from time to time reported. The question of 
electricity distribution had perhaps advanced less than that 
of production. It was, however, of sufficient importance to 
warrant the expenditure of much thought. Under the present 
conditions, the average cost of distribution, per unit delivered 
to the consumer at Glasgow, was 1:74. Mr. Chamen then 
referred to the extension of electric supply for power, heating 
and cooking, especially emphasising the large field for domestic 
applications. he also referred in general terms to electric 
tramways, the electrical equipment of railways, power 
companies, motor cars and electrochemistry, mentioning 
in the latter category a recent demonstration of a process 
of welding metals by means of the oxy-hydrogen blow- 
pipe, in which the oxygen and hydrogen were generated 
by the electro-deposition of water in a simple and apparently 
p manner.—-In proposing a vote of thanks to Mr. Chamen 
or his address, Mr. H. A. Mavor referred to the gas engine 
question, and said that the total cost of a complete power 
equipment of steam plant was from about £10 to £11 per 
horse-power, whereas the cost of the best gas engines, without 
the accessory plant, was already about as much as that. 
He also referred in humourous terms to the question of smoke 
nuisances, saying that it was interesting to find how the pro- 
secutions for black smoke were converting themselves into an 
increase of revenue to the electricity department. In one case 
a manufacturer in the engineering trade, who had been fined 
frequently for allowing black smoke to issue from his chimney, 
shut down his boilers and put down an 80 H.P. motor. As 
soon as he had made this change he found that, not only did 
he save the fines, but that he had actually lowered his cost of 
production. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


To-day (FRIDAY), November 30th. 
INsriTUT!0N OF MECHANICAL ENGINEERS. 

Sp.m. Meeting at Storey’s-gate, St. James’s Park. Papers to be 
read: (1) '* Roofing Existing Shops while Work is Proceeding,” 
by В. H. Fowler. (2) Experiments on the Efficiency of 
Centrifugal Pumps,” by T. E. Stanton. 

JUNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel. Paper to be 
read: Fires on Shipboard, their Chief Causes and the Method 
for Prevention and Extinction," by G. Canning. 

SATURDAY, November 31st. 
JUNIOR INSTITUTION OF ENGINEERS. 

2:30 p.m. Visit to Orchard Dock, Blackwall, to witness a demon- 
stration of fire extinguishing, &c., by the Clayton Company. 

MONDAY, November 38rd. 
SocreTY or ARTS. 


8 p.m. Cantor Lecture I:: The Mining of Non-metallic Minerals," 

by Bennett H. Brough. 
WEDNESDAY, November 25th. 
SOCIETY or ARTS. 

8 р.т. Ordinary Meeting. Paper to be read: “ Тһе Universal 
Exposition at St. Louis, U.8.A., 1904,” by G. F. Parker. 

THURSDAY, November 26th. 
INSTITUTION oF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Papers to be read :—(1) “ The 
Testing of Electric Generators by Air Calorimetry,” by Prot. R. 
Threlfall, F. R. S.; (2) The Edison Accumulator for Automo- 
biles,” by W. Hibbert. 

FRIDAY, November 37th. 
PuysicaL Socrery. 

ó p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) An Electrical Thermostat,” 
by H. Darwin; (2) ** On the Occurrence of Cavitation in Lubri- 
cation," by S. Skinner; (3) '* A Lecture Experiment in Electrical 
Resonance," by Dr. W. Watson. 

BATURDAY, November 28th. 
IxsriTUTION or ELECTRICAL ENGINEERS: STUDENTS’ SECTION, 

Visit to the City-road Works of the County of London and Brush 
Provincial Electric Lighting Co. 

Giascow TrcunicaL CoLLEKOE SCIENTIFIC Society. 

7:30 p.m. Meeting at 38, Bath-street, Glasgow. Paper to be read: 
Some Remarks on the Willans Engine," by J. H. Pocock. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


N-Hays.—R. Blondlot has made several further discoveries in 
connection with his N-rays. Hitherto, the only fact noticed 
was that they increased the luminosity of asmall flame or elec- 
tric spark. But the author has now found that they also enhance 
the reflecting power of bodies. He mounted a band of paper 
vertically and illuminated it with light from a small flame 
enclosed in à box provided with a vertical slit. An Auer burner 
was enclosed in à chimney provided with a vertical slit closed 
with aluminium foil. It wasthen found that the brightness of 
the paper was considerably enhanced by allowing the N-rays to 
fall upon it, and was reduced on cutting them off by means of 
a lead screen. The same observation was made on viewing 
the reflection of а luminous slit in a polished steel knitting 
needle. This shows that regular reflection is also affected 
by the rays. It was confirmed by observing the reflection 
in a bronze mirror and in the polished face of a quartz 
crystal. But in the latter case it was found that the rays had 
no effect when they fell vertically on the face of the crystal. 
All these effects require an appreciable time to appear and dis- 
appear. Though an effort was made to discover some effect of 
the rays upon refracted light, no success was achieved in that 
direction. The author has recently found that the Auer 
burner may be advantageously replaced by a Nernst lamp 
without a glass. A 200-watt lamp shows the phenomena with 
sufficient clearness to be visible even to the untrained eye. 

[R. BLoNpLor, Comptes Rendus, November 2, 1903.] 


Pressure within the Spark.—In the year 1882, Dewar executed 
some measurements of the pressure within the electric arc by 
perforating the electrodes and connecting the interior with 
very delicate manometers. He found that the positive carbon 
was under a constant pressure of about 2mm. of water, whereas 
the negative carbon showed sometimes a positive and some- 
times a negative variation of pressure. Early this year, 
Mitkewitsch measured the ratio e/m and т for the electric arc, 
and found a far-reaching analogy between the arc and the 
Crookes tube. This analogy has since been extended to the spark 
by C. Baumgart. He passed sparks between two electrodes 
enclosed in a glass bulb, one of them being a rod provided with 
a micrometer screw, while the other was a brass tube mounted 
in a position facing the rod. The brass tube had an aperture 
0-5mm. in diameter. All the results point to two streams of 
ions, both of which exert a pressure upon the electrode on 
which they impinge. But the pressure of the positive ions 
upon the cathode is by far the greater of the two, and sometimes 
amounts to over a millimetre of water. The longer the spark, 
the less is the pressure. The ratio ¢/m appears to be of the 
order 2 x 10°, and would indicate positive ions, The pressure 
on the electrodes is, of course, independent of the pneumatic 
pressure within the spark, which, according to Haschek and 
Mache, lies between 10 and 50 atmospheres. 

[C. Baumcart, Phys. Zeitschr., November 1, 1903. ] 


Capacity of a Vacuum Tube in a Magnetic Field. E. Lopuchin 
and A. Afanasieff have, at the request of J. Borgmann, studied 
the variation of capacity undergone by a vacuum tube in the 
magnetic field. They found that there is a close correspon- 
dence between the luminosity and the capacity. They used 
Borgmann's method for the determination of very small capa- 
cities, and compensated the capacity of the vacuum tube by 
means of two burettes containing mercury. They used a 
string interrupter, which was kept going at a uniform rate 
by controlling the note emitted by it. The axis of the 
tube was placed either parallel or perpendicular to the 
lines of magnetic force. In the first case, the capacity 
was perceptibly diminished by exciting the magnetic field, 
whereas in the second case it was strongly increased. The 
luminosity changes in a corresponding manner. As long 
as the tube is not luminous the capacity of the tube is con- 
stant. The capacity of the electrodes alone is then brought 
into play. The capacity of the tube is a maximum at a pres- 
sure of lmm. At about 0-05mm. it suddenly falls, and the 
luminosity disappears at the same time. The magnetic effect 


is strongest at pressures at which the cathode rays begin to 
appear. At a pressure of 0:07mm. the magnetic field simply 
extinguishes the light, if the position of the tube is axial. 
With an equatorial field, the maximum magnetic effect occurs 
at a pressure of 5mm. At very high vacua, when the tube 
remains quite dark, the magnetic field always increases the 
capacity of the tube. ks 
[1.0рсснтх and AraxasrErr, Phys. Zeitschr., November 1, 1903.} 


Carbon Wool.—MM, Constant and H. Pélabon describe a 
variety of filamentous carbon obtained in the process of 
carburising fatty oils for the purpose of manufacturing coke. 
It is not formed in the recuperative furnaces, but only in the 
old open furnaces. In these, the admission of the air required 
for combustion is made in the combustion chamber itself. The 
gases, therefore, burn within the chamber, and all the flames 
are concentrated towards an opening in the upper wall. Near 
that opening, the furnace has a much higher temperature than 
elsewhere. It is there that the deposits of filamentous carbon 
are found. Every fibre of the “carbon wool” is attached at one 
end to a piece of coke, and the general direction of the fibres 
is that of the blast. Some of the fibres are grey, and others 
are black. Examined under the microscope, the grey fibres 
are generally cylindrical, and appear to be covered with a 
varnish, like the coke to which they are attached. Some of 
the fibres appear as if made up of a number of cones threaded 
прод each other, but there is no trace of crystallisation. The 
black threads are covered with projections often arranged very 
regularly. They usually appear to be made up of rings. The 
authors counted six rings on тш. The thickness of the 
fibres varies from 1mm. to ^mm., their length from 5cm. 
to 8cm. - Chemical analysis shows them to be made up of pure 
carbon. | 

(Constant and PÉLABON, Comptes Rendus, November 2, 1903.) 


Conductivity of Selenium. -E. van Aubel has found that besides 
being subject to variation by light and by Réntgen rays, the 
conductivity of selenium is also affected by the rays emitted 
by hydrogen peroxide by essence of turpentine, and by certain 
bodies after they have been exposed to. the action of ozone. 
A highly sensitive selenium cell was placed in the dark over 
a porcelain dish containing a 30 per cent. solution of hydrogen 
peroxide. In three or four minutes, the resistance of the sele- 
nium fell from 496,000 ohms to 324,000 ohms. On interposinga 
brass screen, the original resistance was restored, but very gra- 
dually. A similar effect, but somewhat feebler, was observed: 
in the case of essence of turpentine. To test the action of 
ozone, a leaf of red indiarubber was held for 12 seconds in 
a stream of dry ozone, and then laid into a porcelain dish. In 
15 minutes the resistance of the selenium fell from 599,000 
ohms to 556,000 ohms. On interposing the brass screen, the 
resistance recovered to 563,000 ohms in about an hour, and 
regained its original resistance in about a day. A stronger 
effect was obtained on substituting camphor for the indiarubber. 
This effect may be compared with the effect exerted upon 
sensitive plates by the same bodies after exposure to ozone, 
This was first discovered by J. H. Vincent, and was shown to 
be due to the fact that bodies so exposed contain a small pro- 
portion of hydrogen peroxide. Ozone by itself produces no 
effect. The effect upon selenium is remarkable on account 
of the slow recovery and the paramount influence of the 


temperature. 
E. van AUBEL, Phys. Zeitschr., November 1, 1908.] 


Electric Lighting (London) Bill.—The Board of Trade will 
again introduce, in the coming session of Parliament, a bill 
to provide for the alteration and readjustment of the areas 
of electricity supply within the County of London in order 
to make the boundaries of these areas, as far as possible, 
coterminous with the areas of local government fixed by the 
London Government Act of 1899. А similar bill has already 
been introduced on two occasions. In 1902 the measure was 
withdrawn after it had been referred to a Select Committee of 
the House of Commons, and in 1903, when it came before the 
House of Lords in the first instance, it was withdrawn after 
third reading. | 
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THE WIRELESS TELEGRAPH CONFERENCE. 


The official report of the preliminary Wireless Telegraph 


Conference, whic 


took place in Berlin last August, has now 


been published. The report, which is in French, fills a blue- 
book of 81 pages and gives an account of the proceedings at 
each of the six days of the Conference, together with the text 
of the final protocol signed by the delegates of the majority of 


the countries represented. 


To assist the deliberations of the Conference the following 
proposals and subsidiary questions for discussion had been 


prepared by Germany. 


Proposals. 
Article I. 

Wireless telegraph (radio - tele- 
graphic) stations intended for com. 
munications with ships at sea shall 
be subjected to the following regu- 
lations :— 

$ 1. Radio-telegrams coming from, 
and destined for, ships shall be trans- 
mitted without regard to the system 
employed. 


§ 2. The wave-lengths employed 
by the coast stations for maritime 
traffic shall be publicly announced. 

An understanding may be arrived 
at, however, as to the employment 
of waves of a special length which 
is not published. 


§ 5. Charges for the exchange of 
radio telegrams between coast sta- 
tions and vessels must be reasonable. 
Half the charges will be credited to 
the coast stations, the other half to 
the stations on board the vessels. 


Article II. 

A concession for the establishment 
and working of radio-telegraphic 
stations, intended to mes- 
sages with vessels at sea shall only 
be granted to undertakers who are 
bound by the conditions enumerated 
in Article I. 

The charges must be approved by 
the Government on whose territory 
the coast station is. 

Those undertakers will beexcluded 
who, in non-contracting countries, 
refuse to enter into communication 
with stations on board vessels 
equipped on a different system, or 
who endeavour in any manner to 
render this communication difficult. 

Article III. 

A code of regulations shall fix 
uniform rules for the service between 
coast stations and stations on board 
vessels, 

These stations will be bound to 
observe the dispositions of this code 
of regulations, 

Article IV, 

The conaclusions arrived at by the 
present Convention shall not be 
applicable to radio-telegraphic sta- 
tions destined exclusively for com- 
munication with vessels of war. 

Artide V. 

Those countries which have not 
joined the t Convention shall 

admitted at their request. 


Subsidiary questions. 


Is there need to regulate also the 
exchange of communications (u) be- 
tween vessels, (b) between coast 
stations ? 


(a) Should the proprietor of the 
station be obliged (a) to put himself 
into communication, on being called, 
with any quon without exception, 
(B) to send by the shortest way the 

m reoeived ! 

(b) Can systems be admitted 
which require subtle syntonisation ! 

(с) Or should the duty be imposed 
of establishing the installation in 
such a manner that it will adapt 
itself as much as poesible to all 
systems! 

(a) Should specified wave-lengths 
be prescribed ? (b) Is there need to 
require the publication of a technical 
bes nts of all the station» ? (c) Or 
should this publication refer solely 
to the system employed ? (d) Should 
the maximum range of the stations 
be published ? 

(a) Or would another method of 
apportionment be preferable? (^) Ie 
it necessary to establish an inter- 
national clearing house to ensure the 
payment of these charges ! 


Is it necessary to establish an 
office of control to see that the oon- 
ditions imposed on stations are 
carried out ! 


Should prerogatives be created in 
favour of vessels in distress ? 


Nevertheless, would it not be 
suitable to impose on them the 
duty of lending, so far as possible, 
assistance to vessels in danger. 


The following is a list of the delegates, all of whom were 
present at the opening meeting on August 4th :— 

Germany.—Mesars. Sydow (Under Secretary of State for the Post 
Office), Prof. Doctor Strecker (Privy Councillor in the Post Office Depart- 
ment), Wachenfeld (Piivy Councillor in the Post Office Department’, 
Schrader (Privy Councillor in the Post Осе Department), Consul Fluegel 


(Councillor of Legation), Capt. Rieve (Navy), Lieut.-Capt. Most, Dr. 
Felisch (Privy Councillor of the Admiralty), Dr. Be w (Assistant 
Physician), Capt. Oschmann, Major Klussmann (Chief of the Battalion of 
Military Aerostatics). 

Messrs. Fubrken, Lindow and Pfitzner (Superior Inspectors of the Postal 
Department) and M. Oberlaender (Secretary of the Postal De ent) 
were appointed secretaries to the Convention, and were entrusted with the 
preparation of the official report. 

Austria.—Mesers. Adalbert von Stibral (Councillor of the Section of the 
Ministry of Commerce), Arthur Linninger (Superior Commissary of 
Technical Instruction), Capt. Leopold Sellner (of the Navy, delegate for 
both Austria and Hungary). 

Spain.--Mesars. I. C. y Juana (Major of Engineers and Chief of the 
Squadron of Military Aerostatics), A. P. Campomanes (Chief Lieutenant in 
the Telegraph Regiment), M. G. de los Reyes (Naval Lieutenant). 

United States of America.—Gen. A. W. Greely (Chief of the Military 
Telegraphic Service), Naval Commander F. M. Barber, J. I. Waterbury 
(Special Delegate). 

France.—Messrs. Bordelongue (Director of Electrical Exploitation at 
the Ministry of Industry and Poets and Telegraphs), Sins (Telegraph 
Engineer, Chief of the Office of International Telegraph Correspondence), 
Lieut.-Col. Boulanger, Capt. Arago (Navy), Commander Houdaille, and 
Magne (Inspector of Telegraphs). 

Great Britain.—Meesers. J.C. Lamb, C.B., C.M.G. (Second Secretary of the 
Post Office), J. Gavey, C.B. (Engineer-in-Chief), R. J. Mackay (Head of a 
Department at the Post Office), Col. R. L. Hippialey, R.E., C.B., Capt. 
H. L. Heath, R. N. (Deputy Director of the Naval Intelligence Depart. 
ment), Lieut. C. R. Payne, R.N. 

Hungary.—Meeers. Charles Follért (Chief Director of Posts and Tele- 
graphs), André Kolossvary (Director of Posts and Telegraphs), Joseph 
Hollós (Engineer-in-Chief), Capt. Leopold Sellner (of the Navy, Delegate 
for both Austria and Hungary). 

Italy. —Rear- Admiral Charles Grillo, Capt. Quintino Bonomo del Casale 
(Navy), Marquis Luigi Solari (Naval Lieutenant), Commander Fedele Саг. 
darelli (Head of a Department at the Post Office). 

Rustia, — Capt. Salewsky (Navy), Prof. Osadechy (Chief of the Technical 
Section of the General Direction of Posts and Telegraphs), Mr.Bilibine (Chief 
of the intentional Postal and Telegraphic Relations at the General 
Direction of Posta and Telegraphs), Prof. Popoff (Professor at Electro- 
technical Institute Alexander III.) 


Mr. Kraetke, Secretary of State of the German Postal 
Department, welcomed the delegates in cordial terms, and he 
was thanked on behalf of the delegates by Mr. J. C. Lamb. 
Mr. Sydow, chief of the German delegates, who was chosen 
President of the Conference, then invited a general discussion 
on Article I. of the proposals given above. 


Mr. SYDOW pointed out that while wireless telegraphy had not yet 
gained a conriderable importance for traffic o:erland, nor a generally 
recoguieed succezs for tranemi-sions between distant coasts, its importance 
and utility were incontestable so far as concerned communications between 
the coast and vessels at sea, as well as between ships themselves То 
favour a further development of radiographic telegraphy in this direction, 
and to overcome as much as possible obstacles which were opposed to its 
employ ment seemed, he eaid, to be a task to the common interest of naval 
states. The proposal of Article I. was for the purpoee of preventing the 
creation of a monopoly in favour of a tingle system in the first instance, 
and in the second, to prevent various systems disturbing one another. Ву 
the arrangements which tbe Wireless Telegraph Co. had concluded with 
the British Lloyd, the latter agreed to employ the Marconi system exclu- 
sively in its stations, and not to allow them to communicate with veseels 
provided with other systems, It had been arcertained that the Lloyd 
stations in following out this principle bad not replied to the signals from 
ships equipped with other systems. Such an arrangement limited in an 
са manner the utility of radiographic telegraphy. Neither was it to 
the interest of the technical development of the subject ; wireless tele- 
graphy was still too recent for any icular syetem to be accorded a 
superiority or preponderance over all others. The German Government 
was of the opinion that the interests of unification, as well as the interests 
of technical science, imperiouely demanded that communication between 
coast stations and vessels should be facilitated without regard to existing 
systems. For the same reason the German Government thought it neces- 
wary to eeek means to prevent, as far as possible, mutual disburbarce 
between the various systems. The German Government was of opinion 
that the systematic fight against monopoly in wireless telegraphy, the 
demand that the various systems should co-operate, and at the same time 
the fixing of standards to prevent mutual disturbance, were the only means 
to prevent а war of all against all. 

Mr. LAMB (Great Britain), who continued the discussion, said that the 
Government of Great Britain had accepted the courteous invitation of the 
German Government to take part in this preliminary conference concerning 
wireless telegraphy, and it would give the results of their deliberations the 
most attentive consideration. Nevertheless, he was not in a position to 
submit definite proposals, and he even thought it would be difficult for him 
to express definite opinions on the questions which the German Government 
had formulated. Great Britain was in an exceptional position with regard 
to the powers of the State. The exclusive privilege of the Pustmaster- 
General was not applicable to communications exchanged by wirelees 
telegraphy with foreign countries nor with vessels outside the limits of the 
territorial waters. It would, consequently, be necessary for the British 
Government, before imposing an international control, to ask Parliament 
for legislative power s, and it would be difficult to have a law voted if the 
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control contemplated was of such a nature as to prejudice those who had 
established an actual service and who were profiting by the facilities 
accorded them under the existing law. In these circumstances the British 
delegates thought that they must be content toplay the modest part of giving 
the greatest attention to the views expressed by the representatives of 
other countries, who would be in a better position to deal with the question. 

Mr. BORDELONGUE (France) stated that the French Government 
associated itself from the first with the views expressed by the German 
Government as to the necessity of regulating the practical applications of 
wireless telegrapby, at any rate, so far as the actual state of science per- 
mitted it. With regard to Mr. Lamb’s remarks as to the position of the 
British Government and their delegates, he contended that the present 
laws were not unalterable, and, in fact, he thought that the sooner restric- 
tive legislation were parsed the less would be the risk of injuring private 
iutereata, as the latter would become more important the longer tbe delay. 
Besides, to direct them in a sense favourable to the public interest from 
the start was not to injure them. It was in this spirit that the French 
Government expressed its adherence to the present Conference ; it was in 
this same spirit that it supported the views expressed by the German 
Government, and was disposed to co-operate in the work before them. 

Mr. Von STIBRAL (Austria) stated that his Government, while appre- 
ciating the difficulties of the case, was disposed to enter the discussion in 
the same spirit as the French delegates. 

Lieut. SOLARI (Italy) here interposed that before discussing $$ 1, 2 
and 5 of Article I., they should consider the form taken by the article 
iteelf, and he desired to speak on tbis matter at their next meeting. 

Admiral CHARLES GRILLO (Italy) then spoke as the chief of the 
Italian delegates, and stated that, while accepting the German Govern- 
ment's view as to the necessity of regulating the new system of commu- 
nication, he must make some reserve as to accepting the first article as it 
stood, for this might damage private interests. In order to give time to 
study the matter, he suggested that the discussion should be delayed until 
the following day. 

Capt. SALEWSKY (Russia) said that even if all te problems concerning 
wireless telegraphy could not be solved at the present Conference, there 
were some which seemed within their range. He trusted, therefore, that 
this work would be commenced, for a regulation of this addition to inter- 
national relations would soon become necessary. 

The discussion was then adjourned. 


The proceedings of the second day, August 5th, were com- 
menced by the reading of the following explanation by Gen. A. 
W. Greely, of the United States :— 


The delegates from the United States desire to express in general terms 
their opinions as to the scope and extent of international action now 
advisable in formulating regulations for wireless telegraphy. Recognising 
the inchoate state of the science of wireless telegraphy, it is our firm con- 
viction that detailed regulations are impracticable, and that this Conference 
should confine its action to the formulation of general resolutions. While 
embodying therein such principles as will ensure the greatest advantages 
to the commerce and trade of the world, care should be taken to avoid 
interference with the development of wireless telegraphy. 

A broad distinction exists between shore stations, which are entirely 
within national juriediction, aud ship stations on the high sea, beyond the 
plenary exercise of such control. Inasmuch ss the interchange of ships’ 
signals under the international code is not obligatory, though recognised 
as commercially iinportant, it seems to us inadvisable, for the present at 
least, to iusist on the intercbange of radiograms between ships on the high 
sea, especially in view of the impracticabilily of efficaciously enforcing any 
such regulations. Finally, we are of the decided opinion that shore 
stations transacting any paid business should be required to accept from, 
and deliver to, suitably-equipped ships and stations all wireless telegrams 
(radiograms) offered for receipt or transmission. 


These general statements having been made, the Conference 
proceeded to discuss the various articles proposed. The 
Conference met six days in all, and at the final meeting, held 
on August 13th, the following protocol was agreed upon and 
signed by the majority of delegates. The English and Italian 
delegates failed to agree with the delegates of the other 
countries on certain important points, and signed the decla. 
tions appended to the protocol :— 


FINAL PROTOCOL. 

The following delegates to the preliminary Conference concerning wire- 
less telegraphy— viz., those representing Germany, Austria, Spain, United 
States of America, France, Hungary and Russia — agree to propose, for 
examination by their Governments, the following general bases of regula- 
tions as being capable of forming the object of an International Convention. 


Article I. 

The exchange of correspondence between ships at sea and shore stations 
for wireless telegraphy which are open to general telegraphic service ahall 
be subject to the following regulations :— 

1. A coast station is to be defined as any fixed station whose field of 
action extends over the sea. 

2. Coast stations are bound to receive and transmit telegrams originat- 
ing from or destined for ships at sea without distinction of the systems of 
wireless telegraphy employed by the latter. 

. The Contracting States shall make public all the technical informa- 
tion of & nature to facilitate and accelerate communications between coast 
stations and ships at sea, 

Provided, however, that each of the Contracting Governments may 
authorise the station situated on its territory, on conditions which it shall 
judge suitable, to utilise several installations or special arrangement», 


4. The Contracting States agree to adopt the following baees for fixing 
the tariffs applicable to telegraphic traffic exchanged between ships at sea 
and the international telegraphic network. The total charge to be made 
for this traffic is to be calculated per word. It includes (a) a charge for 
transmission on the lines of the telegraphic network, the amount of which 
is fixed by the international telegraphic regulations in force and annexed 
to the St. Petersburg Convention, and (4) a charge for croesing the tea. The 
latter ie, as the former, to be fixed according to the number of words, this 
number being counted in conformity with the international telegraphic 
regulations referred to in paragraph (a) above. It includes (i.) а charge 
called the coast station charge (taze de la station côtière), which shall be 
received by the said station, (ii.) a charge called the ship charge (taxe du bord), 
which sball be received by the station installed on the ship. The charge 
for the coast station is subordinate to the approval of the State on whose 
territory this station is established, and tbat on the ship to the approval 
of the State whose flag the ship carries, Each of these two charges must 
be fixed on the basia of an equitable remuneration for the telegraphic work 

Article 11. 

A regulation to be annexed to the Convention which is to take place 
shall establish the rules applicable to the exchange of communications 
hetween coast stations and stations placed upon ships. The prescriptions 
of this regulation may be modified at avy time by common agreement 
between the administrations of tte Contracting States. 

Article [1]. 

The dispositions of the Telegraphic Convention of St. Petersburg are 
applicable to transmissions by wireless telegraphy so far as they are not 
contrary to those of the Convention which is to take place. 

Article IT. 

Wireless telegraph stations must, except in the care of material im pos- 
sibility, accept in priority demands for help which reach them from ships. 
Article V. 

The workiog of wireless telegraph stations must be organised, so far as 
pos-ible, in such a manner as not to trouble the service of other stations. 

Article VI. 

The Contracting Governmenta reserve to themselves reepectively the 
right to make among themselves particular arrangements, having for 
object that of compelling undertakers working wireless telegraph stations 
on their territory to observe in all their other stations the prescriptions of 
the Convention which is to take place. 

Article VII. 

The prescriptions of the Convention which is to take place shall not be 
applicable to State wireless telegraph statione not open to general tele- 
graphic service, except so far as concerns the clauses of Articles IV. and V. 

Article VIII. 

Countries which have not adhered to the Convention which is to take 
place will be admitted at their request. 

Made in Berlin August 13, 1903. 


The protocol is signed by delegates representing the States 
mentioned above. 


DECLARATION OF THE BRITISH DELEGATES. 


While undertaking to submit the above bases for the examination of 
their Government, the British delegates declare that, in view of the 
situation of wireless telegraphy in the United Kingdom, the delegates 
must maintain a general reserve. This reserve refers specially to Article I., 
paragraph 2, and the application of the dispositions of Article V. to the 
stations referred to in Article VII. 

Made in Berlin, August 13, 1903. 


This declaraction is signed by all the British delegates. 


DECLARATION OF THE ITALIAN DELEGATES. 


The Italian delegates, while agreeing to submit to the examination of 
their Government the propositions contained in the final protocol of the 
Conference, are obliged, in accordance with the declarations made by their 
members at the various sittings, to make the following reserve on behalf 
of their Government, 

Article I., 8 2.— They will accept the text proposed only on condition 
that the following addition is made :—“ Provided that all these systems 
give a recognised guarantee of good working in reciprocal corregpondence, 
so far as range, perfection of organisation and certainty of communication 
is concerned." 

Article I., $ 9.—' They cannot accept the first paragraph of this section, as 
in the agreements concluded with Mr. Marconi the Government has agreed 
to keep secret the details of the installations. | 


Article VI.—'They cannot accept the text of this article and must con- 
fine themselves to declare, on the part of their Government, that what is 
possible will be done to introduce the modificatións in the desired direction 
in the agreements with Mr. Marconi. 


This declaration is signed by all the Italian delegates with 
the exception of Lieut. Solari, who was not present at the last 
meeting of the Conference. 

The discussion was long and discursive. Instead of the 
proposals being taken in order and each discussed to a con- 
clusion, new points were constantly broached before the previous 
ones had been settled, and the debate on some topics was 
adjourned from day to day, allowing other topics to intervene. 
We will, therefore, not give a summary of each day's pro- 
ceedings consecutively, as is done in the official report, but will 
endeavour to give our readers an account of the discussions 
more or less in the order of their subject-matter. 
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The greater part of thedeliberations of the Conference centred 
round Article I. A few of the members desired that the first 
sentence should be extended to apply to communications 
between ship and ship and between coast stations, and not 
merely to communications between ship and shore; but on 
M. Bordelongue (France) pointing out that this would be an 
extension of the scopeof the Conference indicated originally to 
the respective Governments, these suggestions were dropped. 

The regulation to the effect that no preference should he 
given to any particular system of wireless telegraphy (31 of 
the original proposals, and 3 ? of the accepted form of Article I.) 
was not disposed of so quickly, however :— 

Lieut. SOLARI (Italy) read a long statement, pointing out that there 
would be difticulties— technical, administrative, commercial. military and 
scientific—in carrying out this propcsal. The Italian Government had not 
succeeded in their experiments until one single system had been adopted 
throughout —vix., the Marconi system of 1901. He thought it would not 
be to the public interest to adopt the proposal and that it would be better 
to choose temporarily one single system throughout—Mr. Marconi’s, or a 
better one if it could be found. 

The other Italian delegates did not hold such extreme views 
on this point, but they nevertheless desired an alteration 
in this clause by the addition of the sentence added in the 
* declaration " of the Italian delegates above 

Seeing that the Italian Government is bound by an agreement 
to employ none but Marconi apparatus, their arguments did 
not carry much weight. Questioned hy M. Bordelongue, 
Commander Carderelli said that he would propose that the 
1 Da guarantee of good working " suggested 
should be judged by an international commission, which 
M. Bordelongue considered a useless complication. The precise 
terms of the agreement between the Italian Goverument and 
Mr. Marconi were not disclosed, although it was alluded to 
frequently during the debates. It appears, however, that the 
Italian Government is bound not only to employ none hut 
Marconi apparatus for wireless telegraphy for a number of 
years, but also to maintain strict secrecy in regard to details of 
the equipment of its stations. "This naturally makes more 
difficult any arrangement for unimpeded intercommunication 
between the ship and shore stations of other nations and those 
of Italy. A mysterious announcement was made that “to do 
homage to the invitation of the German Government [to take 
part in the Conference], a clause reserving to the Italian Gover- 
nment the right to demand modifications in certain cases was 
inserted in the contract,” but later on it was revealed: that this 
clause does not modify the contract in any essential way. It 
simply provides that the Italian Government reserves itself the 
right to modify the contract in some points, but only on condi- 
tion that these modificationsareaccepted by Mr. Marconi himself ! 

The objections of the British delegates to Article I. have 
already been indicated by Mr. Lamb’s preliminary statement, 
but they are made clearer by his subsequent announcements :— 

Other countries are, for the most part, in & position to refuse any 
concession for working wireless telegraphy, or not to grant such concessions 
except with the reserve that the concessionaires ehall submit to any 
regulations wbich may be adopted subsequently by the State ; but in our 
country companies may establish installations without the necessity of 
submitting to any condition. In consequence, we must consider very 
seriously any application which could restrain the working of a company 
already in possession of a number of installations. ; Hitherto 
perfect liberty has been enjoyed to organise a service free of any 
restriction on the part of the Government, following the methods of 
commercial competition, and it is now proposed to restrain this 
liberty by imposing upon the undertakers the obligation to exchange 
communications with competing installations which have perhaps not 
attained the saine level of development. . lt seems to us that one 
could reasonably insist that every etation, as far as possible from the tech- 
nical point of view, sball exchange communications with ships in distress 
or with warships of every nation without any regard to the system 
employed ; but, so far аз the ordi service with ships of commerce is 
concerned, it seems to us equitable that if an obligation is imposed, this 
should only be done under the condition of safeguarding the legitimate 
interests of the company in question by means of a special indemnity — 


for instance, a higher charge for all communicatione exchanged with a ship 
provided with an inetallation on a different system. 

Gen. A. W. GREELY (United States) asked if wireless telegraphy is not 
bound by the laws relating to “common carrier," as the cable companies. 

Mr. LAMB replied that, outside the territorial limits, there is no Govern- 
ment monopoly in England. Conditions are imposed on telegraph com- 
panies which compel them to accept measages from everybody, because these 
companies are under the necessity of asking permission to land their cables. 

М. BORDELONGUE (France) said that Mr. Lamb's point of view with 
regard to the existing wireless telegraph companies in England had already 
been raised in that country with regard to the cable companies, Never- 


theless, these companies had been made to observe the rules of the 
Telegraphic Union. lt was even notorious that, in the case of those which 
had not explicitly adhered to the Telegraphic Union, the Post Office 
merely awaited the expiration of the present concessions to impose upon 
them the obliga ion of such adhesion. What would justify their giving 
to the wireless telegraph compavies—the working of which was at the 
present moment in such an embryonic state that in reality it did not exist 
as a public service -more favourable treatment than that accorded to the 
cable companies ^ All that they asked was that the Marconi Com»any, 
which was the only compaby to which Mr. Lamb alluded, should be obliged 
as the cable companies to receive messages from everyone. Moreover, if 
this question arose, it was solely because this company had signified ite 
intention of refusing telegrams which were not transmitted by Ив own 
apparatus. It might be that io thia case the Marconi Company feared 
competition with regard to the apparatus itself, and that it tried to safe- 
guard, not the telegraph system hardly yet constituted, but to compel the 
use of a single type of apparatus. 

Both at this point and at a later stage of the proceedings, 

when the question of indemnifying a company for having its 
partial monopoly removed was discussed, this distinction 
between makers of the instruments and companies working a 
wireless telegraph system was alluded to. The president 
(Mr. Sydow, Germany) maintained that no indemnity could 
be expected by a company working a system, for its opera- 
tions would be extended if all systems of all nationalities were 
made free to communicate with one another; while, so far as 
the manufacture and use of particular instruments was con- 
cerned, the owners of these would be able to make their 
wofit or maintain their superior position by their patents. 
Lieut. Solari (Italy) spoke at great length on the claims of 
Marconi as an inventor, but the majority of the delegates 
were of a decided opinion that no indemnity was necessary 
either in law or equity. Mr. Lamb (Great Britain), while 
disclaiming any obligation for his country to pay an indemnity 
properly so-called, considered that a company already at work 
might possibly be granted some compensation in the form of 
an extra charge to be levied for messages which it received or 
transmitted, but this suggestion did not meet with universal 
approval either. On this matter, and on the question of 
fixing of charges generally and the apportioning of receipts, 
there was considerable difference of opinion between the 
British and Italian delegates on the one side and the remaining 
foreign delegates on the other; finally $4 of Article I. was 
agreed upon, and the framing of a more definite regulation 
deferred until the next Conference. France, Russia, United 
States, Spain, Hungary and Germany were of opinion that the 
maximum charge should be fixed at the next Conference, 
to prevent the imposition of an excessively high tariff in any 
сазе. Gen. Greely (United. States) in signing the protocol 
pointed out, however, that according to the existing law of his 
country telegraphic tariffs need not be submitted for the 
approval of the Government, 

Article I., 32, of the original proposals gave rise to a semi- 
technical discussion before it finally resolved itself into 83 of the 
first article of the protocol. A discussion arose as to whether 
any apparatus existed for measuring the length of electric waves. 


Dr.STRECKER (Germany) offered precise descriptions of such apparatus. 
He also explained the difference between syntony and selective devices, 
calling the latter mechanical syntony." He suggested that the informa- 
tion to be published concerning each station should be the wave-lengtb, 
other elements of syntonisation, if there were any, the system with which 
the station is provided, and the maximum range. The wave-length should 
be according to fixed standards — e. ., 100, 200, 300, 400 metres, ог 150, 250 
350, 450 metres. 


No one was very clear, however, as to the meaning of the 
term “subtle syntonisation " referred to in the “supplementary 
questions " attached to the draft proposals. The Italian delegates 
could not promise to publish апу particulars as to the 
technical arrangements of their wireless telegraph stations, 
owing to the agreement with Mr. Marconi already alluded 
to. Lieut. Solari stated that the date of this agreement 
was February 16, 1903, but the agreement as to secrecy had 
been made in a letter on February 8, 1901. 

Mr. GAVEY (Great Britain) differentiated between non-syntonised, 
partly syntonised and alaolutely xyntouised stations, the latter, in his 
opinion, being the stations with “subtle syntonisation." "The third 
category need not be considered. For non-syntonised stations all that 
was required to be known wax the fact that they were not syutonised, and 
the ordinary range (not the maximum). For partially syntonised stations: 
the wave length, the ordinary range and the technical particulars 
necessary to syntonise the receivers. In the interest of the inventors, a 
more detailed publication should not be given. 

The PRESIDENT associated himself with Mr. Gavey's views. 
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After this point had been discussed, the President invited 
the delegates to make statements with regard to the law of 
their countries in relat4on to wireless telegraphy. 


Mr. BORDELONGUE (France) said that in France wireless telegraphy 
was a State monopoly, and the Government was in a position to impote 
such conditions as it might judge useful. 

Mr. WACHENFELD (Germany) said that in Germany the telegraph 
monopoly applied equally to the establishment of radiographic stations 
The telegraph law, however, provided for certain exceptions of leaser 
importance, for instance, in favour of a transport service, and it would 
possibly be necessary to remove these exceptions for radiograghic trans- 
miesion. With this object a special law was in preparation. 

Mr. von STIBRAL (Austria) said that the Austrian law gave the State a 
monopoly in wireless telegraphy. 

Mr. WATERBURY, on behalf of the United States delegates, said that 
the power of the United States to impose conditions upon the operation 
of any wireless telegraph system wbich conveyed messages to or from the 
United States was absolute. Such transmission had been repeatedly held 
by the Supreme Court of the United States to be commerce, and, there- 
fore, within the plenary and paramount authority of the Federal Govern- 
ment to regulate, whether such commerce were foreign cr inter-state. 

Capt. SALEWSKY (Russia) said that in Russia wireless telegraphy 
was a State monopoly and the Government would not allow any private 
company to work such a service. 

Major I. C. y JUANA (Spain) said tbat the law in Spein secured only to 
the Administration of Telegraphs the working of its telegraphic lines. The 
Spanish Government was quite at liberty to impose on any wireless tele- 
graph companies such charges and conditions as it should consider best, 
and it had made no convention on this subject with anybody. 

Mr. J. HOLLOS (Hungary) said that in his country wireless telegraph y 
was also a State monopoly. There was, however, an exception with regard 
to installations which were not fixtures, but this exception was of less 
importance for wireless telegraphy, as another regulation prescribed 
generally that no installation of this nature could be allowed to disturb 
other telegraphic services, 

Mr. J. C. LAMB (England) repeated his former declaration, to the effect 


that radio-telegraphy is a State monopoly in England, but only so far as 


the communications do not pass the boundaries of the Kingdom. 
( To be concluded.) 


THE CURTIS STEAM TURBINE. 


We are enabled, by the courtesy of the British Thomson- 
Houston Co., to publish a detailed drawing of a 1,500kw. 


Curtis turbine, together with a description of its main 


features. The illustration represents a section through 
the wheel chamber and bearings. 
The general features of the Curtis turbine may be === 
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briefly described as follows: Velocity is imparted to the m | SEES S 


steam in an expanding nozzle, so designed as to convert ==> 
effectively into kinetic energy the expansive form of the | 
steam between the pressure limits used. After leaving `g 
the nozzle, the steam passes successively through two or “ 
more lines of buckets on the moving element, which are 
placed alternately with reversed buckets on the stationary 
part of the turbine. Thus, the steam is thrown first against 
the first set of buckets on the moving element, and then 
re-directed against the second moving set of buckets by 
passing through the first set of the fixed buckets, rebound- 
ing alternately from stationary to movable buckets until 
the steam is brought to rest. Ву this means a high steam 
velocity is made to impart motion efficiently to a com- 
paratively slowly moving element. The nozzle is 
generally made up of many sections or units adjacent to 
each other, so that the steam passes to the buckets in 
a broad belt when all the sections are open. 

This process of expansion in the nozzle and subsequent 


abstraction of velocity by successive impacts against the buckets - 
is generally repeated two or more times, each repetition being | 


generally designated as a “stage.” The 1,500kw. turbine 
shown in Fig. 1 has four stages, with two rows of movable 
buckets in each stage. A steam-tight diaphragm is placed 
between adjacent stages, the only outlet for the steam passing 
to the next stage being through the nozzles in the diaphragm. 
The leakages in the buckets are, therefore, not total losses 
except in the last stage, as the steam has to pass through the 
nozzle in the succeeding diaphragm and do further work. 

One of the boldest and most noticeable features in the Curtis 
turbine is the vertical shaft. "This type of construction has 
been adopted for all sizes from 500kw. upwards, aud expe- 


rience has thoroughly justified its use and demonstrated its 
desirability. The use of a vertical shaft necessitates a foot- 
step bearing, which is fixed to the bottom of the base, and 
removable from below, a pit or opening being provided in the 
foundation for this үре The bearing part proper, which 
supports the rotating elements of the turbine and generator, 
consists of two circular cast-iron plates, one being fixed to 
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and rotating with the shaft, the other being fixed to the 
base. Through a hole in the stationary plate oil is forced 
between the plates, from the centre outwards, in a thin 
film separating the two plates by about 0°005іп. From 
the footstep bearing, the oil passes upwards and lubricates 


the guide bearing, which is placed immediately above it. 
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The oil is forced between the plates by a pressure pump 
designed to give, approximately, a constant pressure and a 
constant flow. The pressure required depends upon the weight 
of the rotating part and the area of the bearing blocks, and in 
a small degree on the temperature of the oil. The thrust of 
the steam jet on the bucket is not noticeable, as the pressure 
required is exactly the same whether the turbine stands still or 
rotates. The oil pressure in the step bearing is 350lb. per 
square inch in the 1,500kw. turbine, and the amount of oil 
required for the bearings per minute is 2 gallons. A small 
amount of this oil is passed through a reducing nozzle, and 
delivered to a tank placed above the level of the turbine, and 
oil flows by gravity from this tank to the upper and middle 
bearings, a slight feed arrangement being introduced in each 
branch. The oil from all three bearings is returned to a common 
tank, where it is strained and cooled before being put in cir- 
culation again. To prevent the turbine being run either b 
steam or through the generator acting as a motor before oil 
begins to flow in the step bearing, or in case the flow should 
cease while the turbine is working, an automatic oil flow switch 
is placed in the high-pressure oil supply pipe. This switch is 
actuated by the oil pressure, and opens d closes the electric 
circuit for the valve magnets in response to the change of pres- 
sures in the pipe. If the flow of oil in the bearing falls below 
the predetermined quantity or pressure, the switeh opens the 
valve circuit, and all the valves close, immediately shutting off 
the steam from the turbine. When the switch opens a special 
relay is closed which trips the generator circuit breaker and 
prevents the generator from running as a motor and driving 
the turbine. The upper and middle bearings of the vertical 
shaft have no load to carry save that due to want of balance 
and to unbalanced magnetic pull in the generator. In an 
installation of steam turbines the oil pumps are provided in 
duplicate, and connected so that should one pump fail the other 
automatically replaces it. 

All the bearings can be taken out without disturbing the 
turbine and generator. The foot-step blocks and the guide 
bearing are lowered into the pit below, the middle bearing is 
split and can be removed sideways, and the upper bearing is 
lifted out, it being necessary to first remove the governor. As 
the step bearing works under atmospheric pressure, it is neces- 
sary to provide a packing round the shaít at this point to 
prevent air entering the exhaust base when the turbine is work- 
ing under vacuum, or steam escaping when the shell pressure in 
the turbine is higher than the atmospheric pressure. For 
the same reason, packing is provided where the upper end of 
the shaft passes through the turbine cover. The clearance 
between stationary and rotating parts is about 0-O5in. in the 
1,500kw. turbine. This is the clearance between the outer 
shrouding of the buckets and the rings of metal from which 
the buckets are cut, which present broad smooth surfaces to 
one another. The buckets are made a little narrower than the 
rings, so that they cannot possibly come into contact with each 
other. Adjustment of the clearance is made by means of a 
heavy screw bolt at the bottom of the step bearing which 
supports the foot step blocks. Inspection holes are provided 
in the casing, so that the clearances between the buckets can 
be readily seen. 

The коте: is of the centrifugal spring loaded ty pe, and is 
generally set for a speed regulation of 2 per cent. between full 
and no load with a maximum momentary variation of 4 per 
cent. For the purpose of synchronising, and to make the 
turbine take its сорсо share of the load, a supplementary 
spring is introduced which acts in conjunction with the 
main governor spring and allows the speed of the turbine 
to be varied 24 per cent. on each side of the normal speed. 
In the 1,500kw. turbine, this adjustment is made by a small 
motor which actuates the spring. The motor is controlled by 
a double-pole double-throw switch placed on the switchboard 
or at any other convenient position. The governor operates 
a controller opening or closing the electrical circuits of magnets 
which operate pilot valves, these in turn admitting steam or 
exhausting it from the spaces behind the pistons of the main 
valves, one of which is provided for each nozzle or group of 
nozzles ; the governor thus opens and closes these valves and 
varies the number of nozzles in service in proportion to the 
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load. Since each nozzle represents a comparatively large 
proportion of the whole power at light loads, one of these 
valves would be called upon to open and close alternately in 
rapid succession in order to keep the speed constant. To 
avoid this a balanced throttle valve is placed in series in the 
steam path of the first valve and corresponding nozzle, and so 
connected to the governor that it must be fully opened before 
the governor can open the next valve and again fully closed 
before the controller moves backwards and closes the valve 
last opened. The result is that the turbine can run at a 
constant speed at any load, although only a small part of the 
whole steam throw is throttled. Thus the disadvantages of 
admitting steam in puffs, with the consequent tendencies to 
variation in speed at light loads making the parallel running 
of the generators difficult, or of throttling the whole steam 
throw, are avoided. 

A sufficient number of nozzles are provided in the first stage 
to run the turbine at full load non-condensing. Hence the 
turbine has an overload capacity of about 100 per cent. when 
operating condensing with a 28in. vacuum. In addition to the 
speed-regulating governor, which will always hold the no-load 
speed of the turbine within about 2 per cent. of the full-load 
speed, an emergency governor is provided, whose function is 
to trip a trigger should the speed of the turbine increase 15 per 
cent. above normal, and thus permit a weight to fall and give 
a hammer blow to a butterfly or damper valve in the main 
steam pipe, closing the valve instantaneously. This governor 
is located on the shaft between the turbine and the generator, 
and consists of an ordinary centrifugal device balanced against 
a spring. The governor restores itself to normal position when 
the speed is reduced to normal, so that it is not necessary to 
stop the turbine, but the butterfly valve and weight must be 
brought to their normal position by hand. Such a precautionary 
device is rarely called upon to act, but experience with large 
engines has shown it to be desirable. 

All the vertical turbines are so designed that the exhaust 
base on which the turbine stands can be substituted for a 
condenser base. Placing the condenser directly under the 
turbine makes a very compact and efficient arrangement. Its 
simplicity and economy in floor space and foundations are at 
once evident. A better vacuum is obtained due to reduction 
in air leakages and to the shorter and more direct path of the 
exhaust steam. It is safe to prophesy that most of the future 
turbines installed will be of the condenser base type. The 
condensing types of the Curtis turbines are designed for a 
normal steam pressure of 150lb. and a vacuum of 28in., or 
934 per cent. ot the barometric pressure. The steam pressure 
may be varied about 15 per cent. from normal without affect- 
ing the economy much. With the lower pressures, however, 
the overload must be reduced as each nozzle discharges a fixed 
quantity of steam depending upon the pressure. As already 
indicated, the overload capacity is about 100 per cent., so that 
a reduction here of 15 to 20 per cent. of the turbine's capacity 
is not of very great importance, as long as the generators are 
designed for an overload of only 50 per cent. Any considerable 
excess of the normal pressure does not tend towards economical 
working, as the ratio of expansion of the nozzles is then too 
small to render available the additional energy due to the 
higher pressure, so that in general, when the pressures vary 
more than 15 per cent. from the normal, the designs of the 
turbine will have to be adapted to suit the pressure. The 
high economy of turbines in general must be to a great extent 
attributed to the very high degree of expansion of the steam 
which can be effectively obtained and utilised in the turbine. 
In ordinary steam engines, a high degree of expansion is practi- 
cally impossible. As the exhaust pressure approaches a perfect 
vacuum, the volume of the steam increases very rapidly, being 
twice as great at 29in. vacuum as at 28in. To handle higher 
degrees of vacuum in an engine, it would, therefore, be neces- 
sary to make the cylinders very large, and this increase in size 
and weight of parts, as well as the increased frictional losses, 
fixes a practicable limit which cannot be passed without 
excessive cost and complication. In the turbine, the highest 


degrees of steam expansion are easily provided for, and conse- 


quently a much larger 1 of the total energy in the steam 
can be utilised by the turbine than by the reciprocating engines? 
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RADIO-ACTIVITY.* 
BY FREDK. SODDY, M.A. 
(Continued from p. 132.) 


The most instructive property of a charged particle moving 
with great velocity is its power of being deviated out of a 


straight line by the action of electric and of magnetic forces, 
since, by a study of these deviations, we can arrive at the 
determination of the velocity of the particle and of the ratio 
e/m of the charge of the particle to its mass. 

These considerations are of great importance in radio- 
activity, for by aid of them knowledge has been obtained of 
the mass and velocity of the projected particles from radio- 
active substances. 

If the charged particle is projected with uniform velocity at 
right angles to the lines of magnetic force, no electrical forces 


acting, its path is changed to that of a circle whose radius of 
curvature, p, is given by 


where m is the mass of the ion, e its charge, and H the magnetic 
force. This enables us to determine the value of ^/mr. If an 
electrostatic force is made to act simultaneously on the moving 
ion, so that the lines of electric force are at right angles to the 
lines of magnetic force and at right angles also to the direction 
of motion of the ion, the electric force can be made either to 
neutralise or assist the deviation produced by the magnetic 
force according as the sign of the P.D. is in the one direction 
or in the other. If it is adjusted so as to oppose the magnetic 
deviation, a point can be reached, by the suitable variation of 
one of the forces, the other remaining constant, at which the 
projected particle is not deviated. At this point the force Fe, 


where F is the electric force and e the charge on the ion, is 
balanced by the force Her. Fe=Her. Therefore, г = F/H, 
and the velocity of the ion can be determined. If v is known 
the ratio e/m can also be determined from the ratio e/mv. 

In this way Prof. Thomson, in 1897, succeeded in determining 
the value of e/m and of v for the negatively charged particle 
which constitutes the cathode ray of the Crookes tube. The 
apparatus used is shown in Fig. 8. Cathode rays starting 
from C are projected through the diaphragms A, B, which 
consists of fine horizontal slits in metal discs; they then 
pass between the two horizontal plates E, D, maintained 
at.a constant P.D., and fall upon the phosphorescent screen 
at the end of the tube. The vacuum in the tube must 
be of the highest, or otherwise the ionised gas, being a con- 
ductor, screens the rays from the action of the electrostatic 
field ED. The value e/mv was determined by measuring 
the deviation of the spot of light on the screen pp under 
the action of a known magnetic field. An electric field of 
known intensity is then applied at ED, so as to bring 
back the spot of light to its original position, and the 
value of vr and of e/m thus found. Prof. Thomson obtained 
r2 2:8 x 10? ст. per second and ¢/m=7°7 x 109 as the mean 
result of his determinations. The velocity of light is about 
3 x 10!? em. per second, во that the cathode rays consist of 
streams of particles travelling with one-tenth of the velocity of 
light. From the direction of the deviation it follows that the 
particles must be negatively charged. The value e/m for 
the hydrogen ion in clectrolysis is only 104, so that the value 
for the cathode ray particle is 770 times greater than 
for the hydrogen ion. This value was found to be inde- 

These articles are based on a series of 12 lectures which Mr. Soddy 
is now delivering at University College, London. After publication in 
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pendent of the nature of the gas in the tube, although a wide 
range of gases, represented by the extremes of hydrogen 
and methyl iodide, was experimented on, and it has been 
proved to be the same whatever the nature of the metal of 
which the cathode is made. Lenard investigated the values 
of v and e/m for the rays from an exhausted tube that escaped 
through a window of very thin aluminium foil, and found that 
while e/m was in good agreement with Thomson's value the 
value of v was much higher viz., 7 x 10°, indicating that the 
aluminium foil had sorted out the more rapidly moving par- 
ticles, but that the value %% was independent of the velocity. 


The theoretical reasoning on which these determinations are 
based has been confirmed in the most brilliant manner by the 
direct determination of г by Wiechert (Wied. Ann. 1899, p. 
739). The principle of the method was to send a Leyden-jar 
discharge through two circuits at different positions along the 
tube through which the cathode rays passed. The Leyden- 
jar discharge consists of very rapidly alternating currents 
whose frequency can be accurately determined. If the distance 
between the two circuits is so arranged that the cathode 
ray takes the time of a complete oscillation to traverse it, 
the deflection produced by the first circuit will be augmented 
by the second circuit. If, however, the distance is so arranged 
that by the time the cathode ray leaves the first circuit to 
the time it reaches the second circuit only half a period of 
oscillation has elapsed, then the deflections produced will 
neutralise one another, and the path of the ray will appear 
straight. The value of г found by Wiechert in this way was, 
for one experiment, 5 х 10%. From the magnetic deviation 
of the same rays, the value mz/e was determined, and combin. 
ing this with the direct experimental value of v the value 
ноп 1:5 to 1:0 х 107 was obtained. Considering the 

ifficulty of the experiments, this value is in good agreement 
with the others, and supports the general argument in the 
strongest possible manner. 


The case of the negative ions produced by the incidence of 
ultra-violet light on metals in vacuo is of especial interest as 
they resemble in their properties the cathode rays of the 
vacuum tube. The values of v and of e/m have been deter- 
mined by Prof. Thomson (Phil. Mug., 1899, p. 547) and by 
Lenard (Drudes Annalen, 1900, р. 359). The former found for e/m 
the value 7:3 x 106, which is in very good agreement with the 
value for the cathode-ray particle—viz., 7:7 x 109. Now, when 
ultra-violet light acts upon metals, especially, for example, a 
polished sheet of zinc, only negative ions are produced, so that 
the gas is rendered a conductor, but only in the one direction 
of the E.M.F. "These negative ions have been very carefully 
studied, and they have been shown to be identical with the 
negative ions produced by other agencies (as, for example, the 
X-rays) in their coefficient of diffusion and their velocity under 
unit potential gradient and, therefore, in the value of e, the 
charge carried. Moreover, a direct determination of the value 
of e has been accomplished by Prof. Thomson by the conden- 
sation method, and found to be the same as that carried by 
the hydrogen ion in electrolysis. Yet this same ion, when the 
air is removed and it travels free from entanglement, then 
resembles the cathode ray in all its properties and is found to 

ssess a value of e/m 700 times greater than that possessed 

y the hydrogen ion in electrolysis. The conclusion is thus 
reached that the negative ion, when it travels free, possesses a 
mass 35th of the mass of the hydrogen atom. Since the value 
of e/m agrees for all negative ions for which it has been deter- 
mined, it follows that this ion possesses an invariable mass 
about poth of that possessed by the lightest atom known, 
and that negative electrification in high vacua, when but little 
ordinary matter is present, consists of an assemblage of discrete 
charges or “corpuscles” of far smaller size than anything 
before observed. 

The presence of positive ions in the electric discharge in vacuo 
is manifested in a type of radiation discovered by Goldstein, 
called by him * Canalstrahlen " (Canal Rays), but which may 
be termed the positive rays. They are deflected by electric and 
magnetic fields in the opposite sense to the deflection produced 
in the path of the cathode rays, but only with very much 
greater difficulty. Wein showed the value of ет for these rays 
to be 3 x 102, while г = 3:6 x 107cm. per second. The subject has 
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since been investigated by J. J. Thomson for the positive ions 
emitted from heated wires in vacuo, and he found a similar 
value, e/m=4x10% Thus this value is only about ,;!;;th 
part of that shown by the negative ion, and is of the same 
order as in the case of electrolysis for heavy ions like those 
of oxygen or the metals. Since the value e'm of the posi- 
tive ion has never been observed to be greater than that 
observed for the hydrogen ion in electrolysis, it follows that 
the positive ion, unlike the negative, is never dissociated from 
the atom which carries it. On this view Prof. Thomson has 
developed the “corpuscular theory of electricity " which sup- 
poses that the negative charges are discrete particles or 
corpuscles (called electrons by other investigators), and that the 
absence of one of these corpuscles from the atom of matter 
produces the positive ion. 

Prof. Thomson as early as 1881 showed mathematically that 
an electrie charge concentrated on a sphere of sufficiently 
minute radius, would possess inertia or mass by virtue of the 
electromagnetic field of force it creates in the surrounding 
ether. One of the consequences of this is that the speed of 
the charge cannot exceed a certain limited value, represented 
by the velocity of light, because at this value the inertia, 
and therefore the mass, of the particle would be infinite. 
For values of v below one-half the velocity of light m is 
approximately constant, but above that speed the mass 
increases rapidly. Sir Oliver Lodge (Nature, June 11, 1903, 
p. 129) has given some caleulations of the ratio of the 
mass c for slow motions to the mass m when the 
velocity of light is approached. At half the speed of light 
= 1:19; at three-quarters m 1:37mg; at nine-tenths 
m= 18% ; when the speed is 99 per cent. of that of light 
1 = 3'28т„ for 99:9 per cent. m = бт,, whereas between this 
last value and that of light the mass increases to infinity. It 
is to be remarked how nearly the velocity of light must be 
approached before the action becomes pronounced. How far 
these calculations possess a real meaning I am not in a position 
to say; but one of the most remarkable facts of radio-activity 
has been the discovery that radium projects negative corpuscles, 
whose speed falls within the limits between which an increase 
of mass is to be theoretically expected, if this mass is electrical 
in origin. This increase has been looked for and found by 
Kaufmann and we shall have to consider his work when the 
rays from radium are studied. 

It will be seen that the tendency of these developments has 
been to replace the attributes of matter by those of electricity, 
and to look upon the atom as a very complex system made up 
of much smaller units of electricity, or corpuscles. If one 
excludes the minute and unexplained effect of gravitation, 
which is only so prominent to us on account of the nearness of 
the overwhelming mass of the earth, the main attribute of 
matter is inertia. If the corpuscles possess inertia equal to 
one thousanth of the mass of the hydrogen atom, it follows 
that an assembleage of a thousand corpuscles might represent 
in inertia and other properties the hydrogen atom as we 
know it. This point of view at once accounts for the 
behaviour of matter towards X-rays, cathode rays and the 
rays from radio-active substances. For if the corpuscle rather 
than the chemical atom were incidental in causing the abaorp- 
tion, the latter would depend on the number of the corpuscles 
in the path of the ray, and would be independent of the nature 
of the complexes—chemical atoms or molecules—into which 
these corpuscles were grouped. This view of the constitution 
of matter is, of course, far from established, and mainly 
doubtful points require further elucidation. "These cannot be 


here considered, but the nature of positive as opposed to nega-. 


tive electrification may be mentioned as one of the most 
fundamental. However, our knowledge of the internal struc- 
ture of the chemical atom has been advanced so far by these 
researches on the electrical properties of gases by a similar 
movement that has been proceeding in spectroscopy ; and, 
lastly, by the discoveries in radio-activity we are shortly to 
consider, that unless one prefers to be entirely without hypo- 
thesis, such theory as the above is necessary to assist the mind 
in forming concrete mental pictures of the various relations 
between matter and electricity. 


(To be continued.) 


PRODUCTION OF IRON AND STEEL IN THE 
ELECTRIC FURNACE.* 
BY DR. H. GOLDSCHMIDT. 


The following are some particulars and figures relating to the 
manufacture of iron and steel in electric furnaces of different inven- 
tors. "The dates quoted in Table I. merely refer to the time of the 
appearance of publications or patent specifications bearing on the 
subject. In this connection I should like to mention that Dr. Héroult 
has made me a definite statement to the effect that he delivered his 
first car load of steel, consisting of bars weighing 400kg. each, and 
amounting in all to 8,890kg., to Messrs. Schneider & Co., Creusot, 
as far back as December 28, 1900. This metal had been produced 
in the electrical furnace of Froges. Further particulars as to the 
process employed by him may be gleaned from the patent specifi- 
cations, which, however, do not contain very many details, But T 
am able to give а very complete account of the process of the Italian 
captain, Stassano, since—two years ago—I was requested by the 
German Patent Office to inspect Mr. Stassano's works in Darfo, near 
the Lago d'Isco, and to report in particular if the commercial pro- 
duction of soft iron (with less than 0:2 per cent. carbon) directly from 
the ores had been accomplished. This, I may remark at the outset, 
is actually the case. Stassano employs the very pure ores that 
are to be found in tho north of Italy, and which have so far been 
very little utilised. He is favoured, too, by the cheap water power 
available in those districta, A comparison between the ordinary 
methods and the electric process gives the following figures :— Coal], 
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1,500 calories, and, if the efficiency be taken as 20 per cent., 1,500 
calories. One H.P.-hour corresponds to 685:8 calories, or, with an 
efficiency of 80 per cent., 508:24 calories. This means that, with 
the efficiencies given, the heat produced by 1kg. of coal equals that 
equivalent to 8 H.P.-hours. Cost of installation per electric horse. 
power, £12; annual costs—10 per cent. for interest and deprecia- 
tion, £1. 4s., maintenance, 8s. = £1.19s. Cost of 1 E. p.-hour, on the 
basis of 7,000 working hours per annum, therefore 0:0554. Fig. 1 is 
a diagrammatic sketch of the Stassano furnace. The heating of 
the charge is effected solely by radiation, the arc being produced by 
an alternating current of 2,000 amperes at a pressure of 170 volts. 
After the furnace has been in operation for some time and has 
attained a constant temperature, the arc has a length of nearly 
1 metre and emits a loud rattling noise. Great care is bestowed 
by Stassano on the composition of his charges, so as to obtain com- 
plete reduction and a maximum of production (see Table II.). 
The ores are mixed with charcoal and fluxes in appropriate 
quantities, and, in order to maintain the uniformity of the mixture, 
the compound is worked into briquettes with tar as binding material. 
It appears likely, however, that this precaution may be omitted 
without interfering with the satisfactory working of the process. 
In order to obtain a fluid slag and especially to flux the silica, 
which forms part of the gangue, Stassano endeavours to obtain a 
slag of the form Si0,+4(base). He takes into account the bases 
already contained in the ore, such as magnesia, lime, alumina and 
manganese oxide, which he supplements by adding carbonate of lime. 

Stassano possesses also a smaller furnace in Darfo, working with 


1,000 amperes at 80 volts and used chiefly for experimental purposes. 
* Abstract from the Zeitschrift fur Elektrochemie. 
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Table І. — Various Processes for Producing Steel in the Electric Furnace. 


Name. Tear. | Type of furnace. 
Gin-Leleux...... 1897 | Furnace with carbon electrodes .......... 
Stassano........ | 1898 Furnace with carbon electrodes, 500 н.р. .. 


Gysinge* ..... А 1900 | Furnace without carbon electrodes, 225 н.р. 
Froges-Héroult . l 1901 | Furnace with carbon electrodes, 400 H.P. .. 


Energy required per ‚ Costs of production 


Charge consists of : ton of steel (H. p.-hours). per ton of steel. 


Cast iron and scrap iron | 


Italian ores with a high per- 
centage of metal ........ 8,800 to 4,000 758. 
Cast iron and wrought iron.. 1,820 172s. 
Cast iron and scrap iron 1,200 2s 
Iron ores and cast iron | 3,800 728.—808. 
Iron ores ...... $e ep EN) 3,600 24s. (not total costs) 
Ironores ................ ku - 
Iron огев ................ 1,000 488. 
Cast and scrap iron 1,042 114s. 


* Quality of crucible steel, 


Keller .......... 1901 | Furnace with carbon electrodes, 1,200 n r. 
Harmet ........ 1901 | Furnace with carbon electrodes .......... 
Schneider 1901 | Furnace without carbon electrodes 
Ruthenberg ... . 1901 | Furnace with carbon electrodes as 
Conley ........| 1902 | Furnace with carbon electrodes .......... { 
Chemical Compositions of Italian Ores. 
Magnetite. . Red Hæmatite. 
Per cent. Per cent. 
Fe, ........ 78-400 Fe,0, ........ 88:850 
MnO ads 0:700 MnO C0 0:470 
SiO,  ........ 8650 SiO ead qu . 2:960 
FOE . 71880 — Alz . 8:420 
Сао ....... 2100 | Cao . 0:870 
MgO i. 1:030 | Si. op 0:078 
esos 0055 P "— 0-093 
PF 0:008 Loss on ignition 2:561 
Limonite. Limonite. 
Fe0, .. . . 80:930 Fe)0, ........ 73:840 
MnO ........ 0:567 MnO ..... e. 0:567 
io 1:970 810, А 1:970 
AkO; "P А 2-152 ALO; s... eee 2°152 
CaO ааа 0:590 CaO RN 0:590 
P РЕТТИ 0:124 P es... ) 0124 
8 ö · q ⁊ 0:070 8 r 0070 
Loss on ignition 12:680 Loss on ignition 15:550 
Table II. 
_— —-——————————— Composition- — —— 


Ot the ores. Of the fluxes.| Of the содї. | Ofthe | Of the charge for 


А % y^ kg. kg. 
Fe,0,= 93°02) СаО = 51:21 С 90:42) Ores 100| Ғе,О, = 93:02 ү 
М00 0619 MgO= 311| Ash = 3:88 coal 23 MnO= 0:619 
510,=8°79 Alz0s _ 0:5 H,0= 5°70) fluxes 12°5 | SiO;— 3:79 
S=0:058'Fe,0, J ~ =] eS S= 0:058 | 5 
Р = 0:056] SiOz= 0:9 | Of the tar Of the iron P= 0:056 S 
CaO] _ 0:5 CO: = 43:43 РА produced. СаО \ _ 0:5 
M = 5 --- MgOJ ~ 
20 =1-72 C= 59-2 y E20 172 


Hydro- 4g. ; ( ; 
carbons 40.5 fn 0-092  Ash— 0:892 5 
Ash 0:27 Si trace | 


P= 0:009 MgO= 0389| ¢ 
C= 0:090ALO,| g. % l й 
2500 = oma jA 

SiO,— 1:125 

C02 5:129. 


As basis for the calculations, the following figures, which refer to 
the calories required for the different chemical and physical changes, 
may be quoted :— 


| | Calories. 
For the reduction of 1 gramme-molecule of Fe ...... T 192-000 
For the conversion of 1kg. of water of 100°C. into steam of 
the same temperature ...................... 8 637-000 
For raising the temperature of 1kg. of steam at 100°C. by 1°C. 0:480 
For calcining 1kg. of йих.............................. 425:000 
For raising the temperature of 1 gramme-molecule of CO, 1°C. 0:016 
For raising the temperature of 1 gramme-molecule of CO 1°C. 0:0008 
For fusing 1kg. of iron T — 350-000 
For fusing 1kg. of slag .... .......................... 600-000 
The combustion of 1kg. of C to CO generates ............ 2175-000 
Required for the decomposition of ferric oxide 52025107 111,552-000 
For the evaporation of the water contained in the ore and 
Coal (1-72-- 1-21) 687............................. . 1,866041 
Required to superheat the steam to 500°C. 2:93 x 0:048 x 400 562:56 
Required for calcining the flux 12:5 x 425 ................ 5,812:5 
Required for raising the temperature of the CO, to 500°С. 
57429 x 0-016 x 800 А 
0:044 ——7-- зө ә эе э эю өю ә о о о о о ооооовоо ео eseo 1:09 
Required for heating the CO generated 279 x 00068500 . 5,921-667 
Required for fusing the iron produced 65 x 850 .......... 22,759 — 
Required for fusing the slag 18:89 х 600 .......... e... 8,8340 
Total ..... xd es ‚v . jj q —. . 157,311:427 
The oxidation of C to CO produces 20-9 x 2,17 45,457:500 
Вайапсе...,..............,..‚‚...,..@...... 111,853°927 


charge. every 100kg. of ores. 


| Assuming an efficiency of 80 per cent., 111,853:927 calories 


111,853°927 

d baba as с 
correspond to 635-8 x 0° 

of iron are produced, lkg. of this metal corresponds to 


=219°08 U. v.-hours, or, since 65'114kg. 


219-08 
65114 
—8:864 H. p.- hours. Electric energy, at the rate of 0°055d. per 
horse- power hour, would, therefore, cost 158. 5d. per ton of iron 
produced. An example of how the process is carried out in the 
small furnace is given in the following :— 


Iron ores 1,000. ] 88 ke 
А Limestone 125. | uced 30:8kg. of 
Charge 70-25kg. Carbon 160. | wrought iron. 
Other materials (tar, &c.) 120. 


Charge contained (a) in the ores:—46:51kg. Fe,0;, 0:309kg. MnO, 
1-895kg. SiO,, 0-25kg. CaO + MgO, 0:86H40. 

(b) In the fluxes 3:263kg. CaO, 0:191kg. MgO, 0 056kg. SiO;, 0-031kg. 
AlzOz + Fe40;, 2,714kg. СО. 

(с) In the coal 7:234Кр. С, 0:310 ash, 0:456 H,O. 

(d) In the other materials (tar, &.) 2:43kg. hydrocarbons, 0:016kg. ash. 


Qualities and Quantities of the Materials. 


Charged. Produced. 
Fe. . 32,551-28gr. ............. 980,727:912gr. 
Mn........ es. 289"7409gr .........- 28:336gr. 
Bi ......e..  O910448gr. ............ trace. 
S в 29-000gr. .............. 15:17267. 
Pu iaa d aia 28000gr. ........ 2˙772gr. 


At 8:15 the charging was commenced and the current was 
switched on. At 9:15 the charging was stopped, and at 10:15 
the iron was tapped. The supply of current was regulated in 
such a manner that after 20 minutes its value was 800 amperes at 
80 volts; after another 20 minutes the figures were 1,000 amperes 
and 100 volts; 80 minutes after this the current was reduced to 
600 amperes, the voltage being 70. After another 30 minutes the 
current was diminished to 500 amperes, the supply pressure then 
being 50 volts, and finally, during the last 20 minutes, a current 
of 1,000 amperes at 100 volts was employed. The total energy 
consumed amounted to 7,290,000 volt-ampere-minutes, which is 
equivalent, taking a power-factor of cos $—0'8, to 132°24 H. P.-hours. 

Thermally, the final result is :— 


Expended in the reduction of ed 11 x 192 
Fe contained in the final product 112 dus 
Expended in the reduction of the) 28:336 А | 
Mn contained in the final койы] 08886 94.66 .. 48719 


Calories. 
52, 730262 


„ 


Required for fusing the metal 30°8 x 350 .......... ... 10, 780000 
Required for fusing the slag 6:8x600 bbb. 3,780-000 
Required for the conversion of the water to steam of 100°С. 

1:810 x %/0%0%/ QAR f]! а ö. 838:292 
Required for burning the lime 6:25 x 475 ........ — р 2,968-75 
Required for superheating the steam to 500°C. 1:316 x 400 

%%%%§öÜ—' кре кен p tatio EVE T T 252˙672 
Required for heating the СО, 2:714 x 500 x 0-016 ＋ 0044 493-554 
Required for heating hydrocarbons 2:48 x 500 х 0:27 ...... 828-05 


Required for heating the CO which is produced in the pro- 


cess of reduction of Fe and Mn (3 x oe х 585 
x 500 x 00068. 3)jͤ ĩðVdi 8 .. 2,800131 
ТО АП эреже visi rA 3 75, 000·330 


From this total is to be deducted :— 
The heat produced by the oxidation of C to CO during 
the process 9:883 х 2,177. 21,495,525 


Balance ................ — ns „„... 58,594-805 


Since the heat introduced into the process was 13224 х 635°3 
calories = 84,019:072 calories, the thermal efficiency is, 
53.524805 x 100 =61:88 per cent 

84,012°072 кр 

As will be noticed from the actual example given, the input of 
heat was not constant throughout the time of operation, and 
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Stassano intends to employ several furnaces side by side, each fitted 
with a number of pairs of carbons (about three), and to arrange the 
process in such a way that the cutting out of one pair of carbons in 
any one furnace occurs simultaneously with the switching on of & 
pair of carbons in another furnace, thereby utilising to the utmost 
the source of energy. At the present Stassano's process is being 
carried out in Turin on behalf of the Italian Government, the works 
in Darfo having been discontinued now for some time. According 
to the inventor, the costs of production of 1,000kg. of iron are as 
given below, it being postulated that the power available amounts 
to 5,000 H. P., that 80 tons of steel are produced per diem, and that 
the thermal efficiency is about 663 per cent. :— 


s. d. 
1,600kg. of ores at 128. per ton.......... ‚· R co . . 19 2j 
For pulverisation of same at 28. 5d. per ton ires cB 10 
200kg. flux at 48. per ton 0 10 
For 250kg. ef coke at 368. per ton - 9 0 
For the crushing of same at 1s. 7d. per ton . 05 
For 190kg. of other materials (tar, &c.) at 568. per ton 10 8 
For producing the mixtures, 2s. 6d. per ton .............. 5 5 
Wear of electrodes, 19kg. ....... rer re S 2 103 
Maintenance of the furnace ЖООКЕР e — 9 7 
Labour .......... VA SU eee wd ОО Rd d КУ УС Т ee 4 94 
Accessories ............... VVV . 2 5 
For electric energy, 4,000 н.р.-ћопгв at O 055d. рег н.р. hour 18 8 
Other costs — C 2 4) 

Totaal! T Р . 89 8 

Less the value of inflammable gases, 900 cubic metres at 
0:192 per cubic metre ........... kN edo 6 14 б 
Actual expendit ure . 75 3 


The item Other Costs appears to be underrated. 

Let me, finally, give a few analyses of some grades of iron and 
steel produced in Stassano's furnace and examined in my laboratory 
in Essen :— 


С=0°04°/ C=0:04% C=0:17% 
Mnz0:057; Mnz0 127; Mn = 0:077 
Si = trace 

P —0:0297/ 
8 = 0:057; 

Chrome steel : 
C — 0:097; C=077 С=1:51° 
Мп = 0:18 Mn- 0:65” | Mn-0:26^. 
Ві = trace S -0:04*. Or = 1-22" 


As a rule, Stassano employs ores in his process, but he also uses 
pig iron and scrap; often, too, the charges are of a mixed nature, 
and quite correspond to those used ir connection with the Martin 
process. Naturally, the power consumption is considerably reduced 
if only east iron and scrap have to be melted in the steel process. 
Samples from Stassano's furnace are analogous to those obtained by 
the Martin process. To obtain a quality comparable to crucible 
steel Stassano's process would have to further perfected, but 
there seems no reason why this improvement should not be obtained. 

Another worker in this field is Conley, whose figures relating to 
the cost of production vary, of course, according to the charge being 
made up of ores or of raw metal. His figures for both cases are as 
follows :— 

1. Steel Production from Ores, 100 tons daily. 


Electric energy ............... Msauaweswesarerrsers ver DU. 0 
80 tons of coke at 88. per ton .................. V dua v's 12 0 
200 tons of ore, containing 65% of metal, at 14s. per ton.... 140 0 
Repairs and maintenance ...................... 5 . . 10 0 
, xk ova sue Rak A XU RR adc Rs . ꝗ 25 0 

0 


£237 
i.e., £2. 78. 5d. per ton. 
2. Steel Production from Pig Iron and Scrap, 24 tons daily. 


Electric energy........ —— TT кажа l 0 
12 tons of wrought-iron at 1128. per ton 67 4 
12 tons of cast-iron sorap at 64s. per ton 38 8 
Repairs and maintenance ...... RES Vue su wd edet — 5 0 
e, Banas оя наоса e 


2136 2 
i. e., £5. 138. 6d. per ton. 


It does not appear that this process, so far, has been used 
practically to any extent. 

Keller's process, recently expounded by the inventor before the 
Iron and Steel Institute of London, merits special mention. Con. 
trary to Stassano, Keller (see The Electrician, Vol. LI., p. 283) 
divides his process into two parts when working with ores; he 
employs two furnaces, one on top of the other. In the first and 
top one the electrodes come into direct contact with the charge, and 
here it is where the raw iron is produced. In the lower furnace, 
then, this raw material is refined and decarbonised (if necessary, 
with the aid of an addition of ores, scrap iron and fluxes), and the 
electrodes are here not in direct contact with the metal to be 


refined. Similar is the process of Harmet, which, however, was 
subsequent to that of Héroult. Keller's figures as to cost of pro- 
duction do not differ much on the whole from those given by 
Stassano ; his data regarding the amount of power required for the 
reduction from ores also coincides nearly with Stassano's data. All 
figures, however, are based on cheapness of ores and electric energy. 
For Germany different figures would have to be taken: Electric 
power would cost, even in the most advantageous cases, about three 
times as much as the figures quoted, and the ores could not well be 
bought for less than double the price which is put down in the 
tables reproduced above. In the case of Germany the costs of 
production per ton of steel would, therefore, amount to 150 to 
170 marks (£7. 10s. to £8. 10s.), and it is apparent that the Martin 
process is much cheaper. Different conclusions might, however, be 
arrived at if the quality of the steel produced would be equivalent 
to that of crucible steel, the cost of production of which is, on 
the whole, hardly less than 800 marks (£15) per ton. 

Mr. Héroult has informed me that he produces in his electric 
furnace a tool steel of the best quality from a mixture of cast iron 
and steel scrap. About 8 tons are smelted at a time, the electrodes 
being placed above the charge. An alternating current of 4,000 
amperes at 60 volts is used for forming the arc. Several charges, 
it is said, can be dealt with daily. The composition of the refined 
steel is given by Mr. Héroult as follows :— | 

820:0077. Mn=0°15% P=0:003"'.. 
Si=0:008°/, C=0°60 to 1:807/.. 

An ingenious process for producing crucible steel of the best quality 
is that invented by the Swede, Kjellin. As will be gathered from 
the sectional drawing (Fig. 2), the furnace constitutes a transformer, 
the secondary of which is formed by the chargo itself, electrodes 
being totally avoided. Pure charcoal iron (about 25 per cent.) 


7 A 7 
— MR AIT ae 


Fia. 2. Secrionan View or KokLLIN'8 FURNA 


and soft iron are smelted together. This process was introduced 
into the Gysinge works as long ago as 1900, and, as is the case also 
with the invention of Héroult, it appears to be at present perfectly 
practicable technically, and extensions to the existing plant are 
contemplated. In the following are quoted some figures relating 
to the costs of production and based on data emanating from the 
works referred to :—- 


4,100kg. of steel are produced in 24 hours with an expen- 
diture of energy of 225 x 24 m.r.-hours ; 1,000kg. require, 
therefore, 1,320 m.».-hours. вела. in energy, 


assuming 1 H.P.-hour to cost 01 gas engines...... £l 0 0 
Charge (pure charcoal cast iron and wrought iron)..... . 610 0 
Repairs and lining Ew i Ma 0 9 34 
Depreciation and interest ............. XLI UE do EUR 02 3 
Labour...... qQ060€060292909082*52*28499905.»00909099*909090098500909*9956€99€9 0 10 0 

Expenditure, excepting royalties, business charges, &с....... £8 11 04 


Especially pure charcoal iron, as also the addition of such metals 
as chromium, tungsten or molybdenum would increase the cost of 
the charge not inconsiderably. A special feature of the process 1s 
that furnace gases do not come into contact with the steel. 
Another advantage is that the receptacles may be lined with either 
acid or basic bricks, and that the charges are not confined to 
small quantities (80kg. to 50kg.) at a time. In Gysinge, in fact, 
about 1 ton is smelted per charge. According to information 
received from these works, the initial cost of an installation of the 
size indicated in the table given amounts to 15,000 kronen (£832). 
The following table contains some analyses obtained in Gysinge :— 


| LO j| mnm Ul. (% 
Carbon ........ | 1:45 1:20 | 0:95 
Silicium ........ | 0-47 0-74 | 0-85 
Mangan ........ 0 49 0:46 0:33 
Phosphorus...... 0:011 0:013 | 0:014 
Sulphur ........ | 0-010 0-010 | 0-015 


— 22 CL oe E „= ш. „„_ „„„„ — 
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CANDLE-POWER TESTS OF WELSBACH BURNERS.* 


Below is an abtract of that part of the fourth progress report of 
the N.E.L.A. Committee for Investigating the Photometric Value 
of Arc Lamps, which deals with tests of mantle gas burners and of the 
naked gas flame. With a view of getting representative results on 
gas mantles of the Welsbach type, a variety of mantles were 
purchased in the open market. These inantles were classified 
according to their retail price as follows :—Class А, retail price, 
35 to 60 cents; class D, retail price, 20 to 30 cents; class C, retail 
price, below 20 cents. 


Fic. 1.—HonrzoxTan DISTRIBUTION or CANDLE-POWER ABOUT AN 
IXCANDESCENT MANTLE. 


It was found that the candle-power of a gas mantle is dependent 
in a marked degree upon the gas pressure. The report contains data 
on the relations of these two magnitudes. So important is this 
relation that comparative measurements on mantles become mean- 
ingless unless conducted under conditions of constant pressure. 
Fig. 1 shows the horizontal distribution of candle-power about an 
ordinary gas mantle mounted in a burner having three side supports 
for the mantle. It is clear that the distribution would be practically 
a circle were it not for the screening effects of these supporting rods, 


It will be noted that there are three depressions in the curve corre- | 


Feet 


On account of the position of the maximum candle-power in these 
curves the mean hemispherical candle-power is uniformly larger 
above than below the horizontal. The mean gas consumption for 
Class A mantles working under a pressure of 2in. of water is 
3°79 cubic ft. per hour. The values of gas consumption for grades 
B and C are, respectively, 3°66, 3°99 cubic ft. per hour. The mean 
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Fic. 2.—MeEaN DISTRIBUTION or CANDLE-POWER ABOUT AN INCANDESCENT 
Gas MANTLE. 


spherical eandle-power for the three grades is tabulated as 55:8, 588, 
69.9. This means a gas consumption per candle-power of 0:068, 
0-062 and 0:064 cubic ft. It is seen that the more expensive mantles 
give the least candle-power. Whether this is a general conclusion 
or not cannot be said without a larger number of tests than is here 


described. In point of gas used per mean spherical candle-power, 


| 


street. Th. illumination vari s from the ахи 
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elass B leads classes С and A, following іп the order named. The 
real eeon« my ot oni grade of mantles over another cannot be told 
without ü life test. Time was not available for such a test in 
connection with this work. 

Fig. 3 exhibits thi 11017 1 ation ona plane 1) rmal to the ray 
produced by the mantle burner, placed at a height of 12ft. above the 


1 of 0: 187 eandle-ft. 


Fic. 3.—Nonw:r ILLUMINATION CURVES From INCANDESCENT Gas MANTLE. 


sponding to the positions of the rods. The minimum horizontal 


candle-power 1n this instance is about 57, the maximum about 76. 
The position of the supporting rods is indicated in the middle of the 
figure. 

In Fig. 2 is shown the mean vertical distribution of candle-power 
from each of the three grades of mantles tested. This winged-shape 
distribution of candle-power in a vertical plane is characteristic of 
the ordinary gas mantle. The maximum candle-power is found at 
about lodeg. above the horizontal, because from this point of view 
the visible area on incandescent surface is probably a maximum. 


* From the Electrical World of New York. 


at a distance of 10ft. to 00105 candle-ft. at a distance of 80. 


Changing the height of the burner has but little effect on the illumi- 
nation at points bevond 50ft. from the lamp, but changes in & 
marked degree the illumination at points near by. The illumination 
at a distance 8Oft. from the lamp is practically 0-01 candle-ft. for all 
heirhts of lamp between Sft. and 20ft. However, as the lamp is 
raised between these limits, the mean normal illumination will fall 
from 0:039 to 0:029 candle-ft. 

The report concludes with a short series of tests of the candle- 
power and gas consumption of the ordinary open gas flame. An 
assortment of tips was secured from different dealers conveniently 
at hand. In seeking to test these it was soon found that the nominal 
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Table I.—Open Gas Flame. (Pressure I gin. of Water.) Candle-fower. 
| Tip No. 1 | Tip No. 2 | Tip No. 3. | Tip No. 4. Tip No. 5. 
Angle. ОСЕ КССРО ß Lau ee, | @ NS ze 
a > Mean 0 ‘ „ | Mean 0° . Mean 0“ . | > Mean 0 | Меап 0 
| : | 90 | and 90? 0 90 and 90° 0 | 90° and 90° 0 | 90 апа 90° 0 90 апа 90° 
154ең. А..................... 15-77 119-30 1754 |6:02| 670 | 636 /19:38 10.73 | 1206 20:85 20:35 20-60 |306 336 | 321 
60deg. A......... — Á 113-38 17:27 | 1533 /6:90 | 523 6:07 10˙40 10:80 | 10:60 15:12 17:68 | 16:40 | 26-2 |294 27-8 
dess 15°37 14˙40 | 14:89 (6:27 507 567 | 9:82 (10-52 | 10°17 14:90 16:43 ' 15°67 98:6 29 4 28-1 
ode Re EY e Y | 13:00 1445 | 1418 /5:96 | 6:49 6:28 1121 10:86 | 11:04 17:02 ,19:15 1809 26:4 129-8 28-1 
Ide... ee viso 115-00 116-09 | 15:55 6-16, 6:03 610 11:01 110-92 10:97 11910 21:00 20:05 | 26:3 | 31:3 28:3 
HOP. 139 14S ³ðͤ ĩ eas |1200 (14:85 | 13:43 546 | 4-99 5:23 | 985 955 970 1520 1800 16:550 25-1 297 27:4 
15deg. BB. . 11˙51 1227 11:89 ! 4:44 ' 4:76 460 | 9-11 ! 8:94 | 9:03 (13:22 1373 1348 229 271 25:0 
e —— | 12°82 12:96 | 12-98 5.90 | 5:80 5:65 10:20 |11:67 10:94 15:15 16:40, 1578 /26:6 ,308 28-7 
45deg. B........ VINA RR dq ‚18-82 1748 1564 5:26. 683 5:80 | 9-04 11:22 | 1013 18:02 21:73 | 19:88 29:7 36:3 30:0 
60deg. B....... Ae аса OV SESS rA 13:43 17:80 | 15°62 | 5:24 | 6°49 5°87 | 895 11:92 | 10-44 (16:90 1820 17:55 [28-0 385 33°3 
des d. e ees 12:42 15:85 | 1414 ,441 741 5:91 759 12:63 | 1011 | 11:80 19 18 | 15:49 !27-4 292 28:6 
Cu. ft. gas used per hour ...... | 575 5s .. | 3-64 | E | oo 445 | is .. ' 620 „ре 97 " 
Mean hemispher. c.p., upper Ue 15:00 | 6:00 — 10.67 | 17:96 ` | 28 · 60 
Mean 5 c.p., lower I3 88 | im TE. 19 55 "M (16°38 — 29:20 
M 285 D. eae va ids 14:44 | 5:7 "à 30 17:17 | 28:90 
Cu ift Di per min: h. s. e puppe | 0384 .. - 90) TOME 0-417 | ' 0:345 | ! 0:339 
Cu. ft. gas per mn. h. s. o. p., lower. 0414 ... -. | 0672 0448 0378 . | | 0:332 
Cu. ft. gas per mean sph. с.р. ... | 0399  .. | £a В 0:43 | 0-362 0336 


rating of the tip had scarcely any significance, either as regards the 
gas consumption or candle-power. 

Table I. and Fig. 4 summarise the tests on the open gas flame. 
It is evident from these tests that the candle-power of gas as found 
in ordinary commercial service can be determined only by means of 
a very large number of tests. 

Cheniical analyses of the gas used in this work show a very con- 
siderable variation in the composition of the gas at different times. 
An analysis made under the supervision of the department of 
chemistry of Purdue University on April 28, 1908, concludes with 
the statement that The gas is supposed to be a mixture of coal gas 
and water gas (ónniched but evidently contains a large quantity of 
natural gas.” 

[OQ 


Mr. W. E. THRIFT'S INAUGURAL ADDRESS TO THE 
DUBLIN SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS.* 


After acknowledging in suitable terms the honour conferred upon him 
by being elected chairman of the section for the coming session, and 
after complimenting the section on the all-round success of last year, 
Prof. W. E. Thrift first gave & general résumé of recent industrial 
progress. He alluded especially to improvements made in connection 
with electric lighting, electric motors and generators, as well as to steam 
turbines and gas engines. Electric traction was also touched upon, and 
the spenker was of opinion that in only few and special cases would the 
advantages accruing from the use of electricity on existing steam lines 
be sufficient to compensate for the double capital expenditure involved. 

The second part of his address was dedicated to a review of the chief 
achievements of pure science during the year. The speaker believed that 
the past yeat would probably prove to have been epoch-making in the 
modifying, or perhaps revolutionising, of our views on electricity and 
matter. After referring to M. Blondlot’s newly-discovered N-rays, he 
went on to describe the Cooper-Hewitt type of mercury lamp. He 

inted out a new use for this. As its initial resistance is high and 

reaks down with great suddenness, it will, if placed as a shunt across a 
condenser, allow a single discharge of definite character to pass when the 
pressure of the condenser rises to & certain value. The oscillatory dis- 
charge of the condenser is limited to a single discharge, because the 
current cannot pass through the lamp in the opposite direction and the 
resistance of the tube is immediately re-established. He continued: 
That a train of waves of definite character and frequency, depending on 
the time required by the condenser to charge itself up to a definite 
pressure, can thus be obtained, and that with increased power, is an 
important scientific advance and may have invaluable applications in 
wireless telegraphy. 

But pre-eminent in interest and importance have been the researches 
on radio- active bodies and the opening up of what must be regarded as 
a new sphere of analysis and investigation. 

After referring to the earlier discoveries with regard to these bodies, 
Prof. Thrift proceeded: A step of fundamental importance was the 
separation from thorium and uranium, by chemical means, of con- 
stituents called Th.X and Ur.X, by Rutherford and Soddy, and Crookes 
respectively, which removed from thorium and uranium their power of 
emitting B- Trays, though they retained the power of emitting a-rays. 
The Th. X gives out a and В-гауз and a radio-active emanation, while 
the radiation from Ur. X consists mainly of 8-rays. The energy emitted 
іп a-rays is much greater than that in g-rays. While the Th. X and Ur. X 
decay in their powers, the thorium and uranium from which they have 
been separated recover their original power at precisely the same rate, 
80 ed рш sum total of the activity of the two constituents remains 
constant. 


* Delivered November 12th. Abstract. 
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It seems hard to avoid concluding that the thorium atoms or mole- 
cules, while it is giving out a-rays, are breaking up; that the product of 
disintegration is itself unstable, and in breaking up gives off a and g. rays 
and a radio-active emanation ; that this is again unstable and breake 
up, shooting out matter which is deposited on other bodies and which 
in turn is disintegrated with the emission of radiation, the new 
product, again, being radio-active at the cost of its own organic 
existence. The constant radio-activity of thorium is thus maintained 
by the constant production of Th.X; the activity of the Th.X is 
added on to that of the Th. and the whole activity increases until a 
steady state is reached in which the decay of activity of the Th.X 
balances the gain due to the production of fresh disintegrated products. 
Ordinary chemical processes can be checked or modified by variation in 
the physical and chemical conditions to which the changing substances 
are subject; but no such variations have any influence on the history of 
these new substances. At low temperatures or at high, with absolute 
independence of their environment, subject to an inexorable fatalism 
beside which the laws of the Medes and Persians are but the type of 
inconstancy ; in splendid isolation they are born, live their allotted span, 
and die in giving birth to their successors. 

Investigation of the radio-activity excited in other bodies by radium 
and thorium showed that it is due to the deposit of radio-active matter 
transmitted by positive carriers produced from the emanations, perhaps 
by the expulsion of negative bodies from its molecules, for in that it 
emits В-гаув we have evidence of such expulsion occurring. Ihe rapid 
increase of the absorption of a-rays with the thickness of the matter 
traversed, pointed to their being projected particles, and Rutherford and 
Becqueral proved that they are deviated by a magnetic field in the 
opposite direction to the deviation of the S-rays, but to a smaller extent, 
according with an estimate of the mass of the particles as of the order 
of the mass of the hydrogen atom, about twice as great, and of their 
velocity as equal to one-tenth of the velocity of light. 

Examination of the emanations showed that they behave like inert 
gases, diffusing through gases like gases of considerable molecular 
weight, and as indifferent to chemical wiles and blandishments as any 
member of the argon family. The activity of radium is largely duc to 
its emanation and the excited radio-activity caused by it, the activity of 
fresh emanation increasing for a time because the excited radio-activity 
matter manufactures out of itself the fresh active matter which causes the 
excited radio-activity. The emanation is continually being produced and is 
occluded like a gas in solid radium compounds, a sudden evolution of the 
emanation resulting when the solid is dissolved. The radio-activity of 
fresh radium, therefore, gradually increases with increase in the amount 
of occluded emanation; and with the loss of the occluded emanation, 
when it is dissolved, it retains the excited radio-activity, and therefore 
its activity at first diminishes and then increases to its normal maximum. 
The emanation gives out a-rays at first, 3-rays afterwards from the excited 
radio-activity. The emanations can be condensed by liquid air, regaining 
the gaseous condition on rise of temperature. They volatilise at fairly 
definite temperatures, that from radium at about - 150°C. and that from 
thorium at about – 120°C., and they appear to exert а real vapour pres- 
sure. So the excited radio-activity due to thorium is volatilised at a 
definite high temperature and re-deposited on neighbouring bodies. 

Besides having the power of emitting а and ;3-rays and a gaseous 
emanation, radium was found to emit a third kind of rays not deflected 
by a magnet and of an exceedingly penetrating nature, but this was not 
all. M. Curie found that it possessed the power of maintaining itself 
constantly at a higher temperature than its surroundings, and to an ex- 
tent involving the continual emission from 1 gramme of radium of approxi- 
mately 100 calories per hour, and Dewar proved that this power was (if 
anything) increased rather than diminished at the temperature of liquid 
hydrogen. | 

The excess of temperature of freshly prepared radium is not so great 
as in that which has been some time prepared, but it gradually rises to 
its maximum in about a month, appearing in this way to be intimately 
connected with the gradual occlusion of the emanation, and with the 
destruction of the emanation as its cause. This, along with the fact that 
helium is generally found in the mineral sources of radio-active bodies, 
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and Rutherford's measurement of the mass of the a particles as equal to 
that of the helium atom, as contrasted with the mass of the В particles 
approximately the same as that of the corpuscles in the cathode rays as 
determined by J. J. Thomson, drew attention to the products of the 
disintegration of the emanation. Ramsay. and Soddy investigated its 
spectrum, found it of a new type, and non-permanent in character; after 
standing for four days the characteristic lines of helium appeared, along 
with certain new lines, and Rutherford's suggestion that helium might be 
one of the ultimate products of the disintegration seems to have been 
thus triumphantly verified. 

Strutt, McLennon and others have found that the ionisation of air 
depends upon the material of the containing vessel, a radio-active emana- 
tion has been detected in air, probably due to the radio-activity of the 
earth’s surface; Strutt has obtained an intensely radio-active gas or 
emanation by bubbling air through mercury (and by drawing it over hot 
copper) ; C. T. R. Wilson has obtained a radio-active residue by evaporating 
rain and snow; J.J. Thomson finds that air bubbled through solutions of 
lead becomes radio-active, that the water from deep wells contains a radio- 
active gas, and that the air expelled by boiling tap water contains a radio- 
active constituent which can be frozen out by means of liquid air; while 
Rutherford has demonstrated the radio-active powers of wood, brick and 
earth, as well as the fact that metal exposed to air is more radio-active 
than cleaned metal. Much of this may be due to the wide diffusion of 
minute quantities of the more intensely radio-active bodies (Strutt has 
shown that 1 part of radium in 300,000,000 would account for his 
observed effects due to the materials of the walls of vessels on contained 
air) but the effects have been observed in materials obtained far from any 
known sources of the radio-active bodies, and it is probable that the 
difference between them and all matter is one of degree rather than of 
kind. 

We cannot fail to be struck by the ease with which the disintegration 
theory co-ordinates and accounts for all the effects produced by the 
radio-active bodies that have hitherto been observed. To recapitulate, 
the theory supposes that the atom of a radio-active body is in an unstable 
stato, or rather that certain of its atoms are continually becoming 
unstable; whether from internal processes, such as that suggested by 
Lodge in that, on the electron theory, the atom must be radiating, because 
of the radial acceleration of the revolving charge, and, therefore, the 
charge must be approaching the centre of the atom and its velocity be 
ultimately increasing, until when it approaches the velocity of light an 
unstablo state of things must ensue (though, on this theory alone, appa- 
rently, one might expect all the atoms to become unstable together and 
an explosion ultimately to occur; perhaps, indeed, all substances are 
thus doomed to destruction or resolution into the primordial electrons) ; 
or whether, amid the vicissitudes of a varied career, from collisions with 
thoir follows occurring at times, in such a way as to increase the velocities 
of somo of the atoms beyond the ordinary limits at which their state is 
stable, and thus, instead of committing suicide or dying from internal 
complaints, they are slain in the shock of battle; or whether from a соп. 
currence of both causes, or whether, in some way not yet understood, 
somehow or other the state of instability is reached. 

The unstable atom disintegrates with the ejection of at least one 
positively-charged particlo of the mass of the helium atom ; the residue, 
itself unstable, breaks up further, and as the decomposition proceeds, now 
with the emission of an a. ray, now with that of a f- ray the negative 
electron now with that of a y-ray, without electric charge, so far as 
oxtornal bodies are concerned, and small enough to find its way through 
the internal avenues of other bodies with small risk of being оргок, 
because not attracted by the matter of which those bodies ate com- 
posed, until the last product of decomposition is reached, & stable 
product and, therefore, one never to be detected by the methods 
T npp eane to radio-active bodies, because radio-activity is 
& mark of instability. Thus arise, at different stages in the pro- 
cess, Th X, Ur. X, the emanations, the excited radio-activities ; thus 
the various radintiong occur simultaneously with the coming into being 
of tho new products; thus are explained the rise in activity with its age 
of newly prepared radium up to à maximum, when the gain in activity 
due to tho socondary fresh products is counterbalanced by the loss due 
to tho decny of thoso products; thus the initial fall in activity of radium, 
from which the occluded emanation has been removed, followed by a 
rise un before, due to the occlusion of fresh emanation; thus the general 
law that tho proportionate amount of radio-active matter that changes 
in unit time is constant for each substance, and thus the thousand 
and one details that have so far been brought to light. Even the 
fact that the radio-active bodies are all bodies of the highest known 
atomlo weight is, perhaps, accounted for, since it is likely that any 
arrangement of electrons forming an atom will be less stable the 
more electrons it contains. The evidence in favour of the view that 
the changes that occur are changes in the atom is very strong. They 
are independent of the state of chemical combination in which the 
radio-active body finds itself; they are independent, both in character 
and velocity, of temperature within the wide limits of observation; 
physically and chemically they are beyond our power, either to cause them 
or prevent them. (Our very notions of what is meant by chemical change 
would have to be altered во as to bring them within its sphere.) They 
take place with the evolution of energy of quite a different order of 
magnitude from the energy set free in any known chemical change. 
The kinetic energy of the particles emitted in the a-rays during 
the breaking up of 1 gramme of radium calculable from the measured 
mass and velocity of the particles is, at the lowest estimate, as 
great as the energy set freo iu the. chemical union of tho hydrogen 
and oxygen required to produce 25,000. grammes of water, 'rhaps 
100 times ag rent. and, weight for weight, no other. known Кошны 
Teaction liberates more energy than this. The energy ultimately being 
used by 1 gramme of radium in ionising the surrounding air would sutlice 
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to boil 150 grammes of water a year, while the heat continually being 
emitted by 1 gramme of radium would boil 1 gramme of water in an hour. 
Indeed, any attempt to regard the changes causing radio-activity as 
chemical changes, appears to me as likely to involve more revolutionary 
changes in accepted chemical doctrines than the recognition that chemical 
laws—the atomic theory itself—apply to reactions between atoms and 
atoms, limit our powers of dealing with matter, hedge the atom round 
with a screen impenetrable to our weapons of attack, but are themselves 
limited, in that they only apply to the more stable products towards 
which all atoms are inevitably tending of their own inherent nature, or 
perhaps in that they are only approximations—generally very close 
approximations—to the truth, because nearly all the atoms of a 
special kind are stable, and it is only a comparatively rare occurrence for 
one of the 10, 20 or so atoms of which 1 cubic em. of matter consists to 
be perturbed beyond its limits of stability. In this way I regard the new 
theory as an extension of the atomic theory, as confirming it rather than 
throwing doubt on it; for instance, it shows that the internal energy of 
the atom is extremely great, and, so far, explains our inability to do any- 
thing which may break up into its constituent parts an entity in which 
the connecting ties are of such enormous strength. In passing, I cannot 
refrain from remarking on the extraordinary sensitiveness of the new 
method of investigation in comparison with even the most refined 
methods of chemical investigation. 

Rutherford has shown that 1 gramme of uranium emits something like 
2, 000 a particles a second, and as thea radiation from a milligramme is prob- 
ably within the limits of observation, it follows that the emission of two a 
particles a second can be detected, and that we are actually within range 
of observing the effects of the disintegration of a single atom of uranium. 
The chemical balance might weigh 10!* atoms of uranium, 

It is easy to account on the theory for the continuous emission of heat 
from radium ; in fact, one might almost expect it to occur to a much 
greater degree. The a particles are easily absorbed by solid bodies and, 
therefore, most of those projected from atoms not near the surface of the 
radium will be stopped by collisions with the internal atoms, and, there- 
fore, a considerable development of heat will come. 

Sufficient data indeed seem to be available to enable us to estimate, at 
any rate, the maximum amount of heat which could be thus developed. 
Rutherford has shown that the a radiation emitted probably comes from 
a layer not more than 0:0001cm. in thiekness. If we suppose 1 gramme 
of radium in the form of a sphere, the radius of the sphere would be 
about 0:3em., and, therefore, the area of its surface would be about 
1:18q. cm., and the quantity of radium which succeeds in emitting the a-rays 
would be about roth gramme, or all but the rh ;th part of the u radiation 
of the 1 gramme of radium is absorbed in the radium itself. Now the 
energy actually emitted externally in the a-rays from 1 gramme is 2 x 10* 
ergs per second, and, therefore, the energy of the whole a radiation of the 
gramme is 2 x 107 ergs per second, or 72 x 10° ergs per hour, equivalent to 
1,800 calories per hour. Thus, if the whole of the energy of the a-rays were 
converted into heat by impact within the mass, it might account for the 
development of 18 times as much heat as that actually observed. This 
estimate only gives a major limit to the amount, because the thickness 
0:0001ст. of the externally active layer may be only a very approximate 
estimate, and also because it is very likely that many of the a particles 
within the mass, instead of having their energy converted into heat by 
impact within the mass, simply fill up the gaps in atoms which have lost 
an а particle and so restore certain of the disintegrated atoms to their 
original state. 

We naturally ask how long can such evolution of energy continue, and 
calculation sets a limit of a few thousand years to the life" of radium. 
It has been thought that this raises a difficulty, for if its life is so short 
it should long ago have lost its powers in being resolved into the products 
of its disintegration. However, it is possible that the radiation and dis- 
integration occur at different rates when it isin its mineral sources owing 
to the extreme tenuity of its distribution throughout their mass, and 
even without resorting to this assumption, which may not be in accord 
with the theory that the disintegration is atomic and independent of 
physical conditions, particularly if the instability of the atom arises from 
internal causes, there is the possibility, or probability, that radium is 
itself a product of the disintegration of another radio-active body, 
perhaps in existence or perhaps disintegrated some thousands of years 
ago. No radium X has yet been discovered, perhaps because what we 
call radium is realiy the R.X of the original radium. 

However, naturally the disintegration theory has not by any means met 
with universal acceptance. The atomic theory, as hitherto received, has 
been too useful a weapon to be lightly cast aside, and even though the new 
theory were to involve nought but a modification of the old, of course it 
ought not to be accepted whilst the original theory has even a fair chance 
of adequately accounting for the newly-observed facts. At present, as I 
have said, it does not appear to me to be able to do so without undue 
straining; though decision on this point may be largely a matter of 
weighing of evidence, and will perhaps be much influenced by pre- 
disposition as determined by individual work and training. 

On the other hand, the disintecration theory seems to many to 
demand too great an assumption for the internal energy o: the 
atom, and they feel constrained to hypothesise the ability of radium to 
draw in some way upon supplies of energy contained in cosmic radiation 

reviously unknown. And it is certainly time that distinct evidence 
iàs been found of the existence of such radiation of a very penetra- 
ting character. Messrs. Lennan and Barton, in their investigations 
on the electrical conductivity of atmospheric air, found that they could 
diminish the conductivity of enclosed air by about 37 per cent. by sur- 
rounding the vessel containing it with a thick layer of water. But even 
though such radiation be existent, it is hard to sce why radium and 
allied bodies should be so especially able to make use of its energy. The 
general law of absorption of such radiation is that it is proportional to 
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density, and so the absorption of it by radium ought to be on the same 
scale as that by lead or gold. The difficulty at best is only pushed back 
a step, and it must be admitted that radio-active bodies are of a peculiar 
н Indeed, this theory, perhaps, isolates them more than its 
rival. 

Whatever may be the fate of the various theories, it is at least sugges- 
tive that, aa a genius is often but the impersonation of the Zeit-geist, as 
the discovery of radium and other radio-active bodies has synchronised 
with the development of the electron theory of electricity and matter, 
verified some of its predictions and enabled some of its logical conse- 
quences to be put to the test of experiment. In 1898 J. J. Thomson 
demonstrated experimentally the existence in the cathode rays of masses 
smaller than atoms; they carry the ionic charge, so far undivided and 
indivisible, but their mass is about the -i;th of that of the atom of 
hydrogen ; it is mathematically demonstrable, and was then known, that 
a charge of electricity possessed inertia ; it tends to continue in its state 
of rest or uniform motion in a straight line; being accelerated or 
retarded, it radiates energy; and the mass of inertia of a given 
charge (moving at a velocity small compared with that of light) 
depends on the size of the charge and can be easily calculated if it 
be assumed that the charge is spread over & sphere of known radius ; 
& pari of the mass moving in the cathode ray was thus clearly 
of electrical origin. A possible hypothesis to make was that the 
whole of its mass might be 1 for in this way. On this hypothesis 
the radius of the electron — the ionic charge moving in the cathode ray, 
without mass of any other than electrical origin—that is, without mass 
derived from any assumed “material” source, but nevertheless with a 
mass equal to the -4,th of the mass of the Н atom proved to be of the 
order 10—!?cm., very small compared with the size of the atom. No doubt 
the penetrating power of such rays was thus inexplicable, particu- 
larly if the further assumption were made that the whole mass of 
the atom had a similar origin, the atom consisting of an agglo- 
meration of electrons. But the hypothesis was a hypothesis, scien- 
tific in that it avoided the necessity for postulating matter as 
distinet from electricity, but without anything like proof for it 
being adduced, and even without much likelihood of proof for it 
being forthcoming. However, it was also a consequence of the theory 
that the mass of the electron should depend upon its velocity, the charge 
being quite inappreciable at ordinary velocities, but becoming of impor- 
tance as the velocity approached the velocity of light, the charge being 
about 1 per cent. at a velocity one-tenth of that of light and rapidly 
increasing for higher speeds; and the discovery of radium and the 
emission by it of electrons with enormous velocities, greater even than 
those of the electrons in the cathode rays, made it possible to put the 
increase of mass to the test of experiment. Kauffman succceded in 
measuring the velocities and the ratio of charge to mass of the particles 
emitted by radium for a considerable range of velocity, found an 
unmistakable increase of mass with velocity, and showed that the 
electrical part of the mass was comparable with the material part. 
The assumption that the charge is distributed in the same way as 
over a conducting sphere led to one-third аз the value of the 
ratio of the two. By assuming the electric field due to a corpuscle to 
coincide with the field outside a small sphere due to a point charge at 
the centre of the sphere, Thomson finds that Kaufmann’s results agree, 
within 10 per cent., with the whole of the mass being electrical. More- 
over, further investigation of the electron theory by Abraham led him to 
discriminate between the longitudinal mass—meaning the opposition to 
acceleration in the line of motion and the transverse mass, meaning the 
opposition to acceleration in a direction perpendicular to the line of 
motion—and adopting this theory Kaufmann found that, within the limits 
of experimental error, if the whole of the mass of the electron were 
electrical, his results agreed with the theoretical values. We are 
thus within reach of, if we have not already attained it, a demon- 
stration of the electrical nature of matter. If the electron has 
its mass as a consequence of its being a moving charge, may we 
not well ask whether all matter does not consist of electrons; are 
not atoms agglomerations of electrons, grouped in different numbers 
and in different ways, and held together by their mutual electrical attrac- 
tions—astronomical systems in miniature, in which the bodies are 
held bound by their own electrical forces and kept apart by the kinetic 
energies of their orbital motions? Is it not probable that the atomic 
theory of matter may come to be & deduction from the atomic theory of 
electricity—the old hypothesis of the unity of matter be verified in a 
manner unexpected by its originator, the dream of the alchemist be 
theoretically fulfilled, though in praece we be unable to separate the 
atom into its constituent parts; the law of parcimony, so often appealed 
to by chemists at present, be obeyed, but at & stage earlier in theory than 
that where they invoke its aid ? 

The discovery of radium and its properties gives rise to many other 
speculations of extreme interest, and has an important bearing on theories 
of the most varied nature, but within the limits of the time at my dis- 
posal this evening I cannot do more than refer to them in the briefest 
way. It suggests a new source for the energy of the sun and widely 
extends the previously-estimated limits for the ages of the sun and 
earth, thus affording a new way of harmonising geological and physical 
theories. The emission of electrons from the sun may explain the electri- 
fication of the earth, the aurora borealis, the connection between mag- 
netic storms and sun-spots, the photosphere and the corona. On similar 
lines may come the explanation of comet tails and their repulsion by 
the sun, and of the nebular light. Radium may have the power 
of exciting luminous vibrations in the atoms of matter (when its 
emanation is mixed with air the spectrum of N has been observed), 
and it may give us information as to how these vibrations may be 
directly excited. In radium there may be found the long sought- 
for cures for cancer and consumption, it certainly appears to have 
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& beneficial effect when used in the treatment of certain forms of external 
cancer. We are but on the threshold of discovery as to its applications 
to practice and theory. So the electron theory is little more than in the 
initial stage of its mathematical development; it opens up fresh avenues 
for research and offers problems to the mathematician to solve of almost 
infinite variety ard complexity, whether with rd to its own nature 
and properties, the explanation of gravitation addi the proportionality of 
mass and weight, or in reference to the part which it plays in the 
structure of the atom. Surely there is no need to fear that in its unifica- 
tion of matter and electricity it may beget any unphilosophic contentment; 
rather will it spur experimentalist and theorist alike to fresh efforts, climb 
further up the hill of knowledge, whose peak is hidden in the lands of 
heaven, and on whose lower slopes men are yet struggling, 


MR. GERALD STONEY'S INAUGURAL ADDRESS TO 
THE NEWCASTLE SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS.* 


This branch of the Inatitution of Electrical Engineers has now been in 
existence for four years, and the membership has risen steadily from 93 
at the time of its inauguration to 152 at the present time. A subject in 
which great interest is being taken is the education of engineers, and 
most diverse opinions have been expressed. All, however, are practically 
unanimous that it is necessary to combine practice with theory, but as to 
the best way of doing this there is much difference of opinion. The best 
way, however, seems to be the “sandwich” system, in which the thco- 
retical and practical training are carried on conourrently. Stress should 
be laid on the importance of letting a boy early in life learn the use of 
tools, and this can, as a rule, be best accomplished by letting him have 
an amateur workshop in which the average boy will, with a little 
encouragement, spend a part of his spare time. 

Modern languages also are of great use to an engineer, and he should 
be taught both to read and speak them. Latin and Greek may well be 
left out, and it is maintained that the German grammar is as good an 
education for the mind as the Latin grammar, besides being of practical 
use to an engineer. Mathematics also should be taught from a practical 
point of view, so as to enable the student to make use of them in the 
actual problems which occur in practice. In thus urging a practical 
education for an engineer, however, no one more than an engineer is 
aware how much is owing to those who pursue science for itself apart 
from mere monetary gain. Without the investigations of the immortal 
Faraday, out of which he deliberately refused to make any monetary gain, 
where would the whole of our modern electrical engineering be? Without 
the investigations of Faraday, Maxwell, Hertz, FitzGerald, асе and 
many others, Marconi could not have made wireless telegraphy the 
brilliant success it has been. In almost all cases the way has been paved 
for the engineer and the commercial man by seekers after knowledge, the 
results of whose investigations have becn given to the world freely and with- 
out stint, and it is hard to say what bearing investigations in pure science 
may have in the future. Such discoveries as the fixation of atmospheric 
nitrogen and the formation of nitrogenous manures may be of great 
importance tc agriculture, while the formation by electrolysis of many of 
the organic compounds found in plants may eventually give us a clue to 
the mystery of life. 

The distribution of electricity for power, lighting and traction has made 
enormous advances, and there is no sign of the rate of progress slacken- 
ing. In this district we have the first of the great power stations at 
Neptune Bank, Wallsend-on- Tyne, and soon a second one at Carville will 
be at work. During the past 15 years the size of engines and dynamos 
used has steadily risen from about 100kw. to from 4,000kw. to 5,000kw. 
at the present date. In this connection the Parsons steam turbine has 
taken a notable part. This machine was invented by the Hon. C. A 
Parsons, F.R.S., in 1884, and the first engine was of about 10 m.p., while 
now turbines up to 8,000 н.р. and 10,000 н.р. are being made. The low 
first cost, steam consumption, absence of кора расе and 
small foundations, as well as reduced attendance and upkeep, have caused 
this type of engine to be largely adopted for driving dynamos, as well as 
for the propulsion of ships and other purposes. 

A great field is opened up by the discovery of cathode and other rays in 
which we seem to be dealing with individual electrons instead of with masses 
of them. Recently there is the marvellous discovery of radium, which 
not only gives forth three distinct sorts of rays, but also is warmer 
than objects surrounding it, and is, therefore, constantly giving out 
energy, the exact source of which is still in dispute. These researches 
in molecular physics may some day enable us to deal with indi. 
vidual molecules instead of with masses of them, and thus it may 
be possible to tap the great source of energy existing in the atmo- 
sphere by the help of the ‘Sorting Demon” pictured by Clerk 
Maxwell, thus utilising for the service of man the energy of the atmo- 
sphere without the consumption of coal or other fuel. And looking back 
on the advance made in the last 100 years, who will say it is impossible? 
Fancy our grandparents in the “Flying Scotchman” at 60 miles an 
hour! What would they think of telephone, telegraph ог gramaphone ? 
What would the effect be on a stage coach if it met a bicycle or motor 
car? Some of these things would have been declared impossible even 
within the memory of many of those here present. 
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THE WIRELESS TELEGRAPH CONFERENCE. 


Although we were enabled two months ago to give our 
readers a summary of the results of the preliminary Wireless 
Telegraph Conference held in Berlin last August, the fuller 
report, which we publish to-day, will, doubtless, be perused with 
interest. One point is brought home with particular clearness— 
namely, the weak position of our own Government with regard 
to its telegraph monopoly as compared with the Governments 
of other countries. In France, in spite of the much-vaunted 
liberty of the subject, the Government can order the removal of 
any private wireless telegraph station that may offend it, and 
in other European countries the telegraph monopoly of the 
Government is absolute and applies to any wireless telegraph 
station erected in its territory or under its flag. In the United 
States, the Government has a right to impose conditions upon 
wireless telegraph stations conveying commercial messages to 
or from the country, and in some of our own colonies even 
the construction of wireless telegraph apparatus is illegal 
except under licence. Under the present state of the law in 
Great Britain, however, the Government has no right to inter- 
fero with any wireless telegraph company unless the company 
is sending commercial messages between two stations both 
within the boundaries of the kingdom. 

It has always been the policy of this country to allow the 
utmost freedom to private trade and enterprise, but in the 
case of telegraphy it has been shown repeatedly that this indus- 
try can only be carried out to the greatest advantage if it 
be a State monopoly. This was realised in the case of the 
ordinary telegraph system 34 years ago, when the old tele- 
graph companies were taken over by the State, and it is 
difficult to sce to what extent the present situation differs. 
It has been the custom to compare the wireless telegraph 
companies rather with the existing submarine cable com- 
panies than with the old inland telegraph companies, 
probably because of the fact that the wireless telegraph 
traffic between coast stations and ships at sea is also more 
or less of an international service. It may be pointed out, 
however, that cable companies, whether British or Foreign, 
have always been obliged to comply with certain conditions 
imposed by the State; for although telegraphy to other 
countries is not included in the telegraph monopoly of the 
British Government, the observance of certain regulations can 
be made the condition on which landing rights are granted. 
Hence the Government has always been in a position to impose 
regulations upon the submarine cable companies without 
any special Act of Parliament ; and the position of the present 
wireless telegraph companies is, therefore, more nearly 


| parallel to the case of the original telegraph companies than to 
| that of the companies working submarine cables. An actual 
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Government ownership of the wireless telegraph business of 
the country is not needed at present, but the imposition of a 
clearly-defined State control. Not only would this make the 
benefits of wireless telegraphy more available to the general 
publie, but it would also assist development by preventing, in 
the future, interference between different wireless telegraph 
companies. Surely the passing of an Act of Parliament giving 
the Government this control should be casier and not more 
difficult than the passing of the fundamental Telegraph Act of 
1869. There can be little doubt that the necessity exists for 
international agreement with regard to the working of wireless 
telegraphy, and international agreement can only be effected in 
such a ease through State control. 

The position of reserve taken up by the Dritish delegates to 
the Conference was regrettable, but nevertheiess it could not 
be avoided in view of the present condition of the law of the 
land. The delegates could only point out that the Govern- 
ment had no power to impose the regulations and restrictions 
agreed upon by the other nations (with the exception of Italy), 
and they could naturally not pledge their Government to do 
what can only be done with the consent of Parliament. We trust 
that there will now be no reluctance in bringing in a Government 
measure of the nature indicated in the next session of Parlia- 
ment. So far tlie Post Office has done everything in its power 
to assist Mr. MARCONI and his company in the execution of their 
experiments, When first Mr. MARCONI came over with crude 
ideas and limited experimental means at his disposal, Sir WIL- 
LIAM PREECE and the other engineers at the Post Offico gave 
him every facility and opportunity for pursuing his investiga- 
tions. At a more recent dato the Government crected a private 
line for him from Falmouth to Poldhu to assist him in collecting 
the numerous messages he hoped to transmit to America from 
the latter station. The Department even offered to consider the 
question of acting as receiving agents for “wireless” telegrams 
to America if the Marconi Wireless Telegraph €'o. would givo 
them guarantees that these should be promptly and accurately 
transmitted ; and yet this reasonable demand for guarantees 
before the Department would act as an agent between the 
Company and the general publie was made a pretext for 
attacks on the Post Office both in the Press and in Parliament. 
Surely the Government cannot be justly accused of want of 
consideration to the claims of Mr. MARCONI and his associates, 
and it might now fairly turn its attention to the question of 
widening the field of wireless telegraphy by an acquisition and 
judicious use of a beneficient State control. 
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OBITUARY. 


JAMES HOOKEY. 

We regret to announce the death of Mr. James Hookey, which 
took place in London last Saturday. Mr. Hookey succeeded 
Sir William Preece as chief engineer of the General Post Office 
in February, 1899, and retired through ill-health in March, 
1902. Hence, he has enjoyed little more than 18 months' 
rest from active service. On the last day that he spent at 
St. Martin’s-le-Grand he was the victim of a slight paralytic 
seizure, a recurrence taking place about a month ago, during 
a visit to London, and from this he never properly recovered. 

Born at Bristol in 1839, Mr. Hookey was educated at Bath, 
and entered the service of the Electric Telegraph Co. in 1855. 
Six years later he was appointed engineering inspector and 
assistant superintendent of the company's West Midland 
section, and in 1862 he was transferred to London to work 
as chief officer under the late Cromwell F. Varley and his 
successor, Richard S. Culley. Then came the transference of 


the telegraphs to State control, and, although Mr. Hookey was | 


offered the position of superintendent of the telegraph system 
of a great railway, he decided to enter the country’s service 
as principal technical officer under the late Mr. Graves and 
Sir William (then Mr.) Preece. On the death of Mr. Graves 
in 1892, the two positions of engineer-in-chief and electrician 
were fillel by Sir William Preece, and Mr. Hookey became 
chief assistant. He continued in this position until 1899, when 
he was appointed to the post of chief engineer, rendered vacant 
by the retirement of Sir William Preece. 

Mr. Hookey not only had an extensive knowledge of engi- 
neering matters, but his business and administrative capacities 
were very remarkable, and his untiring energy, both as chief 
assistant engineer and as enginecr-in-chief, have materially 
assisted in raising the department to its present state of high 
efliciency. 

———їү———= 


SOME WIRELESS TELEGRAPH PATENTS. 


(Concluded from page 87.) 


The claims appended to Specification No, 10, 181 of 1902 
are as follows :— 

1. In systems of Hertzian-wave telegraphy, the combination wich the 
two capacity areas, of a condenser in series with each of the capacity 
areas, and an adjustable self-induction coil inserted between the two 
condensers, substantially as described. 

2. In systems of Hertzian-wave telegraphy, a sending circuit substan- 
tially as described with reference to, and as illustrated by way of example 
in, Figs. 4, 5, 6 and 7 of the accompanying drawings. 

3. Insystems of Hertzian-wave telegraphy, the use of an automatic 
transmitter, substantially as described. 

4. [n systems of Hertzian-wave telegraphy, the combination of an auto. 
matic transmitter and a transmitter inserted in the local circuit thereof, 
substantially as described. 

5. In systems of Hertzian-wave telegraphy, a transmitter designed to 
open and close, at a definite rate, the primary circuit of the induotion 
coil in the sending circuit, substantially as described. 

6. In systems of Hertzian-wave telegraphy, a transmitter constituted and 
arranged substantially as, and for the purpose, described with reference 
to Figs. 8 and 9 of the accompanying drawings. 

7. In systems of Hertzian-wave telegraphy, a receiving circuit, substan- 
tially as described with reference to, and as illustrated by way of example 
in, Fig. 13 of the accompanying drawings. 

8. In systems of Hertzian-wave telegraphy, arranging the sending cir- 
cuit relatively to the receiving circuit ata station in a differential manner. 

9. In systems of Hertzian-wave telegraphy, the differential arrange- 
ment of the capacity aas in a station receiving circuit, relatively to the 
capacity areas in the sending circuit thereof. 

10. In systems of Hertzian-wave telegraphy, the arrangement for the 
purpose of duplex transmission, substantially as described with reference 
to Fig. 14 of the accompanying drawings. 


Now that the De Forest system has come so prominently 
before the public in this country, patent No. 10,452 of 1908, 
granted to the De Forest Wireless Telegraph Co. of New York, 
is of considerable interest. 

Referring to Fig. 15, the signal receiving device may be an 
ordinary telephone receiver or a telephone sounder placed in a 
secondary local circuit controlled by a relay. The device will 
operate without the condenser S, but its use will tend to 
increase the efficiency of the device. 


Referring now more particularly to the responsive device or detector of 
my invention, I have found that when two metallic electrodes are slightly 
separated and included in series in a circuit containing a source of current, 
and a suitable medium is interposed in series between their opposed 
surfaces, minute metallic particles are apparently torn off from the 
anode and carried across the gap separating the electrodes to the cathode, 
where they build up little trees and bridges which extend out towards 
and soon reach the anode, thus bridging the gap. As long as these 
bridges continue between the electrodes the resistance of the device is 
comparatively low. But if it is subjected to the influence of an electrical 
impulse or oscillation, such as results when a spark passes between the 
terminals of an induction coil, the metallic bridges between the electrodes 
are instantly disrupted and the resistance of the device increases greatly. 
If a signal receiving device be included in the local circuit with the 
detector, this change in resistance is made manifest and the passage of 
the impulsed is signalled. Between each spark at the apparatus employed 
in the production or generation of the oscillations these bridges between 
the electrodes are again built up, or rather on the cessation of the 
impulse or oscillation the metallic particles again form into chains across 
the gap, and so automatically restore the conductivity of the device. I 
have used as the medium between the electrodes various materials and 
combinations of materials, including water, glycerine, oils, viscous semi- 
solids as vaseline, porous solids, non-conducting or poorly conducting 
powders as sulphur and the oxides of lead, fibres and fabrics, and com- 
binations of the above as fibres or fabrics saturated with glycerine or 
allied unguents and a mixture of the oxide of lead or litharge with 
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glycerine or allied unguents. I bave also used collodion and gelatine. 
The action of such media seems to be to support the chains of metallic 
particles and retain them in operative relation with the electrodes and 
each other, and to limit the number of chains. When a few such chains 
are formed the surrounding fluid seems to prevent further increase in 
numbers and also supports the particles of which they are composed, so 
that when the chains are broken up by the passage of the signalling wave 
they are not scattered but remain in proximity, so that the chains are 
immediately and fully restored upon the cessation of the signal waves. 
The electrolytic action of the electric current upon the fluid tends to 
cause the collection upon the cathode of hydrogen bubbles and upon the 
anode of oxygen bubbles, which, if not corrected, would eventually sur- 
round the particles with a gaseous instead of a fluid medium, and the 
automatic restoring feature would be seriously interfered with. By the use 
in the responder of lead peroxide or other depolarising agent this action 
is prevented, and the permanency of the automatio restoring feature is 
secured. Different forms of electrodes are shown in Figs. 17 to 19 inclusive. 
In these e represents one electrode and e! the other. In Fig. 16 one of these 
electrodes, as e!, is threaded in its support so that it may be adjusted 
toward and from the other electrode. Between the two is placed a small 
piece of fabric, е3, which may have been charged with substances such as 
previously mentioned. In Fig. 19 а tube is used, within which are placed 
the two electrodes, and between these electrodes or between plugs which 
fill the tube and upon the face of which the electrodes are placed is 
placed the substance e* chosen for this purpose. The electrodes may be 
either flat, of coiled wire with a smooth or roughened surface and more 
or less separated from each other, the distance being, however, in no case 
very great. It is sometimes advantageous to make the exposed or 
juxtaposed sur ace of one of the electrodes, as e of Fig. 18, preferably the 
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negative one, cup-shaped, having a narrow edge surrounding the cap or 
recess and opposed to the plane surface of the other electrode ei. The 
cup or recess is filled with a mass, &, of lead oxide and glycerine to a 
point flush with the surface of the surrounding edge. The breaking of 
the chains connecting the electrode may be mechanically accomplished 
by making them relatively movable either by turning on their axis, as 
shown in Fig. 16, or by a longitudinal movement. In Fig. 16 one of the 
electrodes is in the form ofa plate attached to a wheel, es, which is turned 
by clockwork or otherwise, while the other electrode remains stationary. 
I have sometimes found it advantageous to employ a number of sensitive 
elements in series-multiple arrangement. Such a form is shown in 
Fig. 17, which comprises an insulating tube e* into the ends of which the 
primary electrodes e and e! project, and one or more auxiliary pieces or 
electrodes е? placed in said tube, and between the primary electrodes, 
being separated from said primary electrodes by spaces с of from jin. to 
iin. In these spaces I place a mixture of rather coarse metal filings and 
& powder, such as litharge, in about equal proportions by bulk. This 
mixture is made into & rather fluid paste by means of glycerine or vaseline 
with a slight amount of an electrically decomposable body, such as water 
or alcohol. If desired, however, the auxiliary electrode or piece may be 
omitted. In that case the same effect of a series-multiple arrangement 
is secured, the metallic fragments or filings in both cases forming, sub- 
stantially, auxiliary or secondary electrodes. The most satisfactory 
metals, both for the electrodes and for the conducting particles or 
fragments to be interposed between the electrodes, at present appear to 
be tin, silver and nickel, in the order named; but I do not desire to 
be limited to the use of any particular metals, as others may be found 
equally suitable, The current employed in the local battery circuit 
is preferably small, say from woth to 1 milampere. I have found 
the most satisfactory electrolytes, or decomposable bodies employed in 
connection with the interposed medium, to be water, alcohol and ammonia, 
or & mixture of these, It is obvious, however, that other bodies may be 
found equally satisfactory. I do not desire, therefore, to be limited in 
this respect. Commercial glycerine and alcohol ordinarily contain water 
in sufficient amount to make it suitable for my purpose, or, if desired, 
water or alcohol or both may be mixed with the glycerine. Alcohol and 
ammonia especially aid the action by apparently facilitating the forma- 
tion of the conducting bridges or chains connecting the poles. A detector 


or receiver of Hertz oscillations, such as above described, is instantly 
responsive and instantly and automatically restored to its normal con- 
dition at the cessation of an impulse. In the use of the apparatus when 
a telephone receiver is employed in connection therewith, the listening 
operator hears a distinct and separate click for every spark produced at 
the transmitting end or station. If a long series of such sparks be made 
at the sending instrument the receiving operator hears a similar series of 
sounds or clicks in the telephone, which may represent & dash, for 
instance, of the Morsecode. A short series of sparks at the transmitting 
or generating station may represent & dot of the Morse code, aud hence 
the speed of transmission and receipt of the message is limited only by 
the ability of the operators to send and receive signals. . . Ina 
signalling, telegraphing or telephoning system such as above set forth, 
it is desirable to provide means whereby the receiving instrument or signal, 
telegraph or telephone device, in the operation thereof bears a definite 
relation to the rate of discharge of the transmitting or radiating con- 
ductor. In other words, the rate at which the sparks are produced 
between the terminals should bear & definite relation to the respon- 
sive action and operation of the receiving instrument. Or, to state 
the idea in another way, it is desirable that the receiving instrument 
be attuned to a definite relation with respect to the rate of discharge 
of the transmitting or radiating conductor, or, rather, to the rate of spark 
discharge. When this condition obtains, it will be evident that the receiv- 
ing signal device will be influenced only when a certain and predetermined 
rate of spark discharge occurs. In this manner the receiving signal 
device will record or give response only to certain energy waves, and will 
not respond to energy waves of different characteristics. Therefore, by 
suitably and properly controlling the rate of epark discharge at the 
transmitting station so as to tune such discharge to a certain pitch, so to 
speak, and arranging the receiving signal device to be acted upon or to be 
responsive to that same pitch, a pseudo-syntonism is produzed, which 
renders the receiving part of the apparatus selective as to the character 
and quality of energy waves to which it із responsive. This result may 
be attained in different ways, as, for instance, through the proper actua- 
tion of a commutator, or other circuit-changing device, through which 
the number of makes and breaks per second of the spark-producing 
circuit may be controlled or determined. In a system such as above 
described, it is evident that by arranging a number of receiving signal 
devices in the local battery circuit at a receiving station, each containing 
& member attuned to vibrate under impulses received at a certain 
frequency similar to the vibrations induced in a tuning fork when its 
note is sounded, and unresponsive to impulses received at a different 
frequency, the same receiving station and apparatus when provided with 
different selective vibrating members may be utilised to receive simul- 
taneously signals or messages from different transmitting or radiating 
stations, it being understood that each receiving signal device or instru- 
ment responds to energy waves sent out or radiated from the particular 
transmitting or sending station at which the periodicity of the spark 
discharge corresponds to the tuning of that particular receiving signal 
instrument or device. This may be secured by the use of a vibrating mem- 
ber which is attracted by the electrical impulses received, whereby the 
cumulative effect of a series of impulses corresponding in frequency with 
the time of vibration of said member, will cause it to actuate the 
signal, while impulses of other rates will have no effect thereon. The 
frequency or periodicity of spark discharge referred to above is not 
the periodicity or frequency periodicity corresponding to the time 
between successive sparks, said time being determined by the rapidity 
of operation of the spark controlling and producing device. The 
receiving instrument of such syntonic device may be a relay having 
its armature supported on a reed adjusted or adjustable to vibrate at the 
proper rate and serving as the support for the armature, or a sound pro- 
ducing instrument which is sensitive only to vibrations of a definite rate, 
such, for instance, as what is known as the Mercadier mono-tonic 
telephone. 


The patentee concludes with a list of no less than 58 claims, 
all relating to Dr. De Forest's anti-coherer. 

The next specification of importance is No 16,550 of 1902, 
granted to Prof. S. P. Thompson, for “Improvements in 
Controlling Alternating Electric Currents for Signalling." 


My improvements relate to the use of alternating currents for signalling 
and consist in novel methodsof breaking up an alternating current into long 
and short signals, by which methods I reduce the difficulties occasioned by 
sparks at the key or switch on the make or break ofcircuit. Into the alter- 
nating-currentcircuit between thegeneratorand theapparatus which isto be 
operated bythe said alternating current I introduce a suitable self-induction 
coil in combination with a condenser of suitable capacity. These two are 
chosen of such relative proportions that when in series with one another 
they will constitute together a resonating system such as will allow the alter- 
nating current to pass. As an example, if the generator works with a 
frequency of about 50 periods per second, a suitable capacity will be 
10mfd. and a suitable self-induction about 1 henry; it being advisable 
that the self-induction coil be provided, in some known way, for example, 
by the introduction of a sliding core, with a means of adjustment. This 
arrangement being introduced into the circuit, then the means for break- 
ing up the alternating current into long and short signals or impulses for 
5 signals corresponding to dots and dashes is constituted by com- 

ining the above described resonating system with one of the following 
arrangements: — (а) A conductor to short-circuit the condenser, а key 
being placed in the said conductor; (b) a low resistance to shunt the con- 
denser, a key being placed in the said resistance ; (c) & device for changing 
the capacity of the said condenser by inserting additional capacity, or 
removing part of the capacity by the operation of a key in the well- 
known manner ; or by mechanically changing its capacity by varying the 
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distance between its plates if the construction of the condenser permits. 
(d) a conductor to short-circuit the self-induction coil, a key being placed 
in the said conductor; (e) a low resistance to shunt the self-induction 
coil, a key being placed in the said resistance; (f) a device for varyin 
at will the inductance of the self-induction coil, by inserting addition 
impedance, or removing part of the impedance, by the operation of a key, 
in the well-known manner; or by mechanically changing the inductance, 
as, for example, by varying the position of a movable coreshould the con- 
struction of the coil so permit. The advantage of the method above 
described is that when either the condenser or the self-induction coil is 
short-circuited or shunted, the current through the system immediately 
falla to a very low quantity, so that on removing the shunt or short cir- 
cuit by opening the key the spark is unimportant. It is preferable for 
signalling that the condenser should at times of repose remain short-cir- 
cuited, the key which closes the short-circuit being opened for a short 
time to signal a dot, or for a longer time to signal a dash. Or, instead of 
using the condenser directly in the circuit of the generator, I apply it in 
an auxiliary circuit containing the secondary coil of a mutual induction 
coil or transformer, the primary of which is in the generator circuit. If 
into this second or auxiliary circuit the condenser and self-induction coil 
are inserted, with the means of varying the capacity or the self-induction as 
above described, then I may vary the effective self-induction of the primary 
of the first coil through the mutual inductance by manipulating the kev or 
keys which control the apparatus aforesaid which has been inserted into the 
secondary circuit. Having now particularly described and ascertained 
the nature of my said invention, and in what manner the same is to be 
formed, I declare that what I claim is: (1) In an didus for signal- 
g by means of alternating electric currents, controlling the current by 
means of a resonating system constituted of a condenser or its equivalent, 
combined with a self-induction coil or its equivalent, the two being of such 
proportions as to resonate to the frequency of the alternate current. (2) 
In an apparatus for signalling by means of alternating currents, the 
combination of а condenser and a self-induction coil, together constituti 
a resonating system, with means for short-circuiting either part of the sai 
resonating system. (3) In an apparatus for signalling by means of alter- 
nating currents, the combination of a condenser and a self-induction coil, 
together constituting a resonating system, with means for shunting either 
part of the said resonating system with a shunt of a sufficient resistance 
to prevent the system from resonating. (4) In an apparatus for signalling 
by means of alternating currents, having the combination mentioned in 
claim 2 or that mentioned in claim 8, the method of operation by a key 
which short-circuits or shunts either part of which removes the short. 
circuit or shunt from either part. (5) In an apparatus for signalling by means 
of alternating currenis, the combination of а condenser and a self-induc- 
tion coil, together constituting a resonating system, with a device or devices 
for varying either the capacity or the self-induction, substantially as 
described. (6) In an apparatus for signalling by means of alternating 
currents, the arrangement of a transformer or mutual induction ooil 
having its primary coil inserted in the circuit of the generator, and having 
its secondary coil inserted in an auxiliary circuit containing a resonating 
system, substantially as described, together with means for oontrolling or 
operating the same, all substantially as described. 


Patent Specification No. 17,111 of 1902, granted to L. H. 
Walten, relates to coherers of the mercury type. Figs 20 and 


* 


Fic. 20. 


Fic. 21. 


2] represent the device employed. Inthe latter, 3 is mercury, 
floating on which is a film of pure water 4, acting as an insu- 
lator. A wire of platinum or other suitable substance is 
represented by 6 and a capillary tube covering it by 5. The 
end of the wire does not reach the end of its sheath by a very 
minute fraction of an inch—about in. ог bin. Under 
normal conditions the tube is pressed down into the mercury, 
but owing to surface tension no mercury enters the tube, and 
thus there is no metallic contact between the wire and the 
mercury. Should a Hertzian wave strike the device, however, 
the surface tension of the mercury is bzoken down, and as the 
mercury flows up the capillary contact is established and a circuit 
completed. On receipt of a signal current flows through a 
relay, 8 (Fig. 20), attracting the armature, on the other end of 
which is the tube and wire. This attraction is only momentary, 


and the next instant the spring pulls back the lever to its 
original position, and the coherer is once more in a sensitive 
condition. 

From about this period applications for patents relating to 
wireless telegraphy iac been getting gradually less, and there 
are very tew more of any importance. La Compagnie Francaise 
des Télégraphes et Télephones Sans Fil has been granted patent 
No. 17,896 of 1902, which relates to a coherer of a novel form. 
Briefly, it consists of three rods of polished steel, each of 
which has one end rounded off to more or less of a point and 
then oxidised. These three points rest on a plate of polished 
steel and, under ordinary conditions, the resistance between 

ints and plate is sufficient to prevent any current passing. 

f, however, a Hertzian wave should strike the device this 
resistance is broken down and a current flows. Sensitiveness is 
restored by the application of a slight tap, and this is effected 
automatically by means of an electromagnetic tapper. Of 
course, one rod with an oxidised point would probably work 
satisfactorily, but three are employed, in order that the 
i sion may be more nearly pertect. 
atents No. 17,703 and 17,705 of 1902 were granted to 
Prof. Fessenden of America, and relate to his ** wave-chute " 
arrangement described in The Electrician, Vol. XLIX., p. 944. 
No. 17,704 of 1902 was also granted to Prof. Fessenden, and 
relates to an arrangement by means of which it is claimed that 
selective working can be achieved. In Fig. 22 A is the sending 
station and B the receiving station. One end of the secondary 
winding of the induction coil 3 is connected to the aerial wire 
and the other to earth. The aerial wire really consists of two 
separate wires, ] and 2, which have different natural periodic 


Fia. 22, 


times. At B, neither end of the coherer 6 is connected to 
earth, but one end is connected to one air wire, 4, and the other 
end to another air wire, 5. The signal receiving or recording 
device is shown at 7, while 8 and 9 are inductances. By 
varying 8 and 9 the air wires 4 and 5 are brought into time 
with 1 and 2 respectively, and hence, the patentee maintains 
that 4 will receive only the waves emitted by 1, and 5 the 
waves emitted by 2. If both 4 and 5 receive waves of the 
same frequency, there will be no difference of potential between 
the two ends of the coherer, and nothing will happen. But if 
they receive waves of different frequencies as sent out by the 
transmitting station, then a difference of potential will be set 
up across the coherer and a signal will be recorded. The 
patentee, therefore, claims that an outside instrument sending 
waves of only one frequency will not interfere with B. 


PHYSICAL SOCIETY. 


At a mecting of the Physical Society, held on November 18, Dr. 
R. T. Glazebrook, F.R.S., President, in the chair, Sir Oliver Lodge 
read a Paper entitled 


‘‘ Means for Blectrifying the Atmosphere on a Large Scale." 

Twenty years ago the author was engaged with Mr. J. W. Clark 
on an investigation of the dark spaces seen near hot bodies placed 
in illuminated smoke. The existence of these dust-free spaces was 
discovered by Tyndall, and the phenomenon had been investigated 
by Lord Rayleigh. Tyndall worked with high temperatures, and 
attributed the effect to the burning of the dust near the hot body. 
Such, however, cannot be the case, as the spaces exist when 
inorganic dust, such as oxide of magnesium, is used. The conclu. 
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sion at which Messrs. Lodge and Clark arrived (see Phil. Mag., 
1884) was that the result was due to an aerial bombardment from 
the hot wire, which drove the particles away, and they tried the 
effect of electrifying the hot body to see if there was any 
modification of the dark space. A new phenomenon was dis- 
covered, the whole of the dust being driven to the sides of the 
containing vessel. This experiment was shown by the author 
at the British Association meeting in Montreal in 1884, and 
subsequently, on a larger scale, at the Royal Institution. In 
the latter experiment two pieces of wire gauze, connected to the 
terminals of an electric machine, were placed opposite each other in 
a smoke-filled chamber, through which a current of smoke was slowly 
passing. Upon electrifying the plates the smoke ceased passing, the 
dust particles cohered, hovered in the air, and were either driven to 
the sides of the chamber or fell to the bottom. In the case of mist 
electrification of steam in a bell jar converted it into fine rain. It 
seems, therefore, possible that rain might be produced by the elec- 
trification of a cloud. Sir Oliver Lodge has tried at Liverpool to 
disperse fogs by discharging electricity into them. For this purpose 
a large mast was erected on the roof of the University College 
buildings. It terminated in a bundle of points, to which electricity 
was conveyed from a Wimshurst machine by a wire supported by 
specially-constructed insulators. In order to drive electricity from 
a point far removed from a surface a high potential is neces- 
sary, and sometimes a large gas flame was used to supple- 
ment the points. Upon one occasion. the discharge of electricity 
from the flame was sufficient to keep a clear space of 50yds. 
or 60yds. radius in a dense fog. The author had hoped to induce 
the Mersey Dock Board to try the principle on a large scale, 
having a series of positive discharges on one side of the river and a 
series of negative discharges on the other; but he felt a certain 
reluctance in recommending the method to practical men so long as 
it was necessary to derive the current from a Wimshurst machine. 
A dynamo would be a more suitable generator if it were possible to 
get a sufficiently high potential. The way out of the difficulty is to 
rectify a high-tension alternating current, and Sir Oliver Lodge has 
for some time been considering the possibility of doing this by 
utilising Cooper-Hewitt mercury lamps. A study of these lamps 
has led him to believe that their rectifying power is much assisted 
by the outside metallic coating which surrounds the mercury 
electrode, and which is connected to the positive terminal of 
the lamp. In order to rectify an alternating discharge, four 
lamps are so arranged in the form of a quadrilateral that, when 
the leads from the terminals of an alternating transformer are 
connected to two opposite corners, two unidirectional currents are 
obtained from the other corners. Experiments have been made at 
Birmingham by sending the current from a high-frequency alter- 
nator (8,000 ~ рег sec.) through the primary of an induction-coil 
and connecting the terminals of the secondary to the rectifiers. The 
length of the rectified spark can be increased by putting a number 
oflamps in series in each arm of the quadrilateral arrangement. 
Sir Oliver Lodge performed an experiment at the meeting to show 
the dissipation of fog by electrification. The current from an 
alternator was passed through the primary of a coil. and the 
terminals of the secondary connected to the rectifiers, 12 lamps in 
all, three in series in each arm. This arrangement is capable of 
giving a rectified spark 2in. or Bin. long, the unidirectional nature 
of which can be proved by passing it through a Crookes or a 
Róntgen tube. Some magnesium wire having been burnt under a 
large bell-jar to fill it with a cloud of magnesium oxide, the jar was 
then illuminated by the light from an electric lamp. Passing through 
the base-piece upon which the bell-jar was placed was a con- 
ductor which terminated in a point inside the jar. When the 
terminals between which the rectified discharge was passing were 
separated and the other end of this conductor was joined to one of 
them, the electricity streaming from the point into the clouded 
atmosphere caused an immediate deposition of the magnesium oxide. 

Prof. W. E. AYRTON congratulated the author and expressed his 
interest in the experiment showing the deposition of magnesium oxide. 
He pointed out that the combination of four Nodon valves for obtaining 
& continuous current from an alternating one had been used before. 
Dealing with the rectifier itself, he said his feeling was that the rectifi- 
cation was due to a difference in the electrodes and not to any special 
proximity of two electrodes through the glass as suggested by Sir Oliver 
Lodge. ‘There were many cases of rectification—a metal-carbon arc for 
instance. In this case the explanation of the phenomon was probably 
connected with the fact that one electrode was metallic and the other 
carbon. In the mercury lamp both electrodes were metallic but the 
metals were very different from each other. Prof. Ayrton said that Prof. 
Steinmetz had recently shown him some interesting experiments with 
mercury arc-lamps, resembling in some details the Cooper-Hewitt lamp. 
There was, however, no choking coil, the starting beiug effected by an 
electromagnet capable of separating two tags within the tube, and 
causing a small are which started the lamp. There was also no branch 
lead from the positive electrode to the mercury end of thelamp. In his 
opinion this connection was only a starting device in the Cooper-Hewitt 
lamp. Prof. Ayrton concluded by expressing his pleasure that the 
administrative duties of Sir Oliver Lodge had not interfered with his 
keen interest in scientific research. 


Prof. H. L. CALLENDAR expressed his interest in the paper and in 
the experiments shown. In connection with the rectification he pointed 
out that under certain conditions any vacuum-tube would act as a 
rectifier, illustrating the point by an experiment with an X-ray tube. The 
phenomenon was noticed by Hittorf 80 years ago. and attributed by him 
to the constriction around the negative electrode. 

Mr. W. DUDDELL said he should like to discuss the rectifying power 
of mercury lamps. Any íwo different electrodes in air will rectify to 
some extent. In the case of two carbons the diameters of which are as 
two to one, the resistance between them varies by 5or 6 percent., accord- 
ing as the current is passed one way or the other. With a metal carbon 
arc it is possible to stop the current altogether. A point and plate will 
also act as a rectifier. He thought that the condenser arrangement was 
to facilitate starting, and expressed the opinion that the rectification 
was due to the temperature of the electrodes and the temperature 
gradients near them. The temperatures of the mercury and iron in а 
mercury lamp were very different, and in the case of & point and plane 
there was a difference of temperature because of the cooling of the plane 
by radiation. He had also found that the best rectification takes place 
between electrodes having a high potential difference, and that when 
using the lamp for practical purposes the presence of impurities improved 
it by facilitating starting. 

Dr. C. CHREE pointed out that there was a potential gradient in the 
atmosphere from the ground upwards which sometimes amounted to 
1,000 volts per metre and was often 150 volts per metre. He asked if 
this difference of potential between the ground and the tops of high trees 
would have any etfect upon the dissipation of fog. 

Sir OLIVER LODGE, replying to Dr. Chree, said it had occurred to 
him that atmospheric electricity must be taken into account, and said it 
was quite feasible that point discharges from trees might have some 
effect upon fogs, but not enough. Replying to Mr. Duddell, he said they 
had found that for high tension rectification it was necessary to have as 
good a vacuum as possible, but for lamps working on low voltages it was 
beneficial to permit a residue of impurities. He said he was still of the 
opinion that the outside connection assisted the rectification in some 
tubes by throwing a great strain on the gas near the cathode. 


Sir OLIVER Горск then described 


" An Arrangement for driving Mercury Pumps,” 


designed by himself and Mr. B. Davies. The apparatus was 
constructed because the work necessary to make large numbers of 
vacuum-tubes renders it essential to drive the pump hydraulically. 
The preliminary exhaustion is effected with an ordinary Fleuss 
pump and the work completed by using a Töpler mercury pump. 
The reservoir of the pump is suspended from the rim of a six-inch 
wheel, and is alniost counterbalanced by a water-vessel suspended 
from the rini of a two-foot wheel fixed upon the same axle. The 
water-vessel is capable of moviug up and down between vertical 
guides, and mechanism is so arranged that when it reaches the top 
of the guides a tap is turned and it is filled with water. The in- 
crease in weight causes it to descend and raises the puinp reservoir. 
When it reaches the bottom of the guides a valve in the bottom of 
the vessel is opened automatically and the water is discharged. The 
vessel then rises again and the process is repeated. Keyed to the axle 
carrying the two wheels referred to, there is a third wheel, one foot 
in diameter, over the rim of which passes a friction band. The 
function of this arrangement is to control the upward and downward 
motion of the water vessel, bringing it to rest quietly at each end 
of the journey, and yet allowing it to move quickly. There is also 
a device at the bottom of the guides for keeping the valve of the 
vessel open until the whole of the water has been discharged. The 
mercury which overflows from the pump is condneted back to the 
reservoir, thus giving a circulation of mercury and automatically 


replenishing the reservoir. 


ED 


ROYAL COMMISSION ON LONDON TRAFFIC. 


On Friday last, November 13, 

Sir ALEXANDER BRUCE, Assistant Commissioner of the Metropolitan 
Police, continued his evidence, which, however, did not contain much of 
electrical interest. Amongst his suggestions as to a more efficient police 
control of the street traffic was one that the police authorities should be 
consulted as to the location of tramway routes and termini. At present 
this was not so. He then enumerated certain streets which, he said, were 
entirely unsuitable for tramways. These were as follows: — High.street, 
Brentford; High-street, Whitechapel ; Bigh-street, Shoreditch; Hackney- 
road ; Newington Butts ; Walworth-road ; London-road ; Southwark Park- 
road ; Old Kent-road ; King street, Hammersmith. He was particularly 
emphatic as to the disadvantages of the tramway termini at Shepherds 
Bush and Kew Bridge. | 

Superintendent BANTICK, of the D division of the Metropolitan Police, 
also gave evidence, He was of the opinion that tramways came too near 
the centre of London, and, contrary to the views of the London County 
Council, advocated the removal of the present Hampstead-road terminus 
to a point further away from the City. ‘Tramways undoubtedly hampered 
the general traflic of a street, although congestion caused by electric 
tramways was probably less than with horse trams. 

The Commission adjourned until to-day (Friday). 
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SOME HINDRANCES TO THE DEVELOPMENT OF 
THE ELECTRICAL MANUFACTURING INDUSTRY 
IN THIS COUNTRY.* 


Mr. E. W. Cowan, who, as chairman of the Manchester Local Section of 
the Institution of Electrical Engineers, delivered his inaugural address 
on Tuesday, devoted himself largely to a discussion of fiscal questions. 
He commenced, however, with an expression of his appreciation of the 
confidence shown in him in electing him chairman of the Manchester 
Section, the sincerity of which, he said, he would endeavour to show by 
rendering such service to the working of the section as he was capable 
of. He trusted, therefore, that he would not be considered ungracious 
if he began by finding some fault with the members. A circular letter 
had been sent round by the secretary inviting offers of Papers, a number 
of subjects being suggested as suitable. The only response to that com- 
munication was one solitary offer. In consequence, a heavy burden was 
thrown upon the shoulders of their hard-worked and able hon. secretary 
in arranging, with the assistance of other members of the committee, a 
suitable programme. If a similar procedure was adopted next year he 
feared that the 1904-5 session would commence without either a 
programme or a secretary. 

Another local matter he wished to touch upon at once was the estab- 
lishment of a joint meeting place and library for the technical and 
scientific societies of Manchester, a subject dealt with by Mr. Wordingham 
in his address to the section in 1900. Upon the invitation of Mr. 
Wordingham, other societies were approached, and a joint committee 
was formed to ¢onsider this question. The chairman of this committee 
was Sir James Hoy, the vice-chairmen Prof. Boyd Dawkins, Dr. E. 
Hopkinson, Mr. C. H. Wordingham, Mr. S. B. Wells and Mr. Reynolds, 
with a large and representative committee, including the chairmen and 
vice-chairmen of about a dozen local societies, This committee met 
on several occasions, and at the last meeting he (Mr. Cowan) was 
instructed, as hon. secretary, to bring their report before all the societies 
interested, and to ascertain what support might be forthcoming. He 
should be shortly bringing this matter before the committee of the 
Manchester Local Section, but it would depend more upon tho practical 
interest taken by individual members of each society whether the 
suggested scheme or any modification of it would be put into practice. 
Still dealing with local matters, Mr. Cowan made reference to the loss of 
Mr. Wordingham from the Manchester district, and also to the fact that, 
on the initiative of Prof. Swartz, another effort was to be made to 
inaugurate a student’s section in Manchester. 

Coming then to the subject of his address, he said that they had 
heard a great deal lately about our foreign trade and the conditions which 
hamper its progress, but in that our home trade was vastly greater than 
our foreign, wo should not overlook considerations which affect its wel- 
fare owing to our attention being engrossed by international questions. 
The published share lists of our electrical manufacturing companies 
pointed to one conclusion—viz., that our industry is sick. Nearly 
one-half of the capital invested in the undertakings listed in the 
electrical press was bearing no interest whatever. The investing public 
in this country had not forgotten the £12,000,000 which was lost in the 
early days of the boom in electrio lighting. If we could not now offer a 
better return, we could not cxpect to restore the lost confidence. Ordinary 
share capital in manufacturing companies should bear an interest of not 
less than 10 per cent. to justify its being rated at par value. The influences 
which bad injured trade in all or nearly all its branches recently in this 
country were the South African war, the over-production of Germany and 
America, the financial juggling of those men who lived by their wits and 
aggregated to themselves a vast unearned capital, with the consequent 
impoverishment of the worker, whose loss was often the financier’s gain. 
But there was another aspect of the question. 

It was a common experience to hear in this country manufacturers of 
electrical apparatus say: Municipal contracts are not worth having." 
This was a very serious charge to make, and his own opinion was that, 
allowing for certain contributory faults on the manufacturer's part, the 
essence of the unprofitable nature of these contracts lay in the intro- 
duction of an element of risk or chance without the corresponding chance 
of increased remuneration which should accompany all contracts in which 
there is the element of a gambling risk. This element of risk came into 
these contrasts under many headings. There was, first, the wording of the 
specification and of the general conditions, which declare on the face of 
them a one-sided bargain. Again, there was the delayed payment which 
increased largely the working capital locked up in this business. Further, 
there wasthe risk that the delayed payments would not be punctually paid. 

Another point injurious to the home manufacturer was that fe WAS 
hindered in standardisation, owing to the demand for alterations in designs, 
according to the opinion of the engineer. Whereas the home manufac- 
turer's өш were overhauled апа а number of small or large 
alterations demanded, the foreigners' standard apparatus, if accepted, 
was accepted generally without alteration. Generally speaking, a 
consulting engineer did, in his opinion, too much and too little. 
He would declaim against English manufacturers neglecting to stan- 
dardise, and yet in his own work make standardisation impossible. 
Resident engineers, too, were frequently selected solely by reason of their 
technical experience, with the consequence that grave injustice had often 
been done to contractors, as from the word of the resident engineer there 
was practically often no appeal. The business incapacity of resident 
engineers had also an indirect effect damaging to the contractor who was 


* Chairman’s address to Manchester Local Section of the Institution of 
Electrical Engineers. Abstract, 


executing work to the specification of the consulting engineer to the 
municipality. According to his own views, the manufacturer in this country 
should be able to look to the consulting engineers (or resident engineers 
when they take the consulting engineer's place) to protect the manufac- 
turer’s interests as well as the interests of their own clients. The consult- 
ing engineers could, in his opinion, have done much that they have not 
done in preventing municipal contracts from wand brought into discredit. 
It was a primary, condition of prosperity that the producers should be 
treated with justice. It might be contended that it was within the 
power of manufacturers to protect themselves by refusing to sign one- 
sided contracts, &o. To do so required that they should be in a strong 
financial position, which at present was not the case. Many firms were 
obliged to book orders at cost price or below cost price, as such a course 
involved less loss than doing nothing. And this was not a condition 
favourable to united action of a kind which would have a tendency to 
send more work into the hands of our foreign competitors than they were 
receiving now. At present no collective bargaining was possible on the 
part of the home manufacturer in the face of the alternative foreign 
market for the home buyer. It was not even worth while to attempt it. 
In concluding this portion of his address Mr. Cowan admitted that the 
faults of the manufacturer had in some measure contributed to the pre- 
sent condition of affaire. He then passed to the question of foreign 
competition as affected by Free Trade or Protection. 

He started from the point that, though Protection might be proved to 
be unscientific, it might, nevertheless, desirable. When, or if, any 
foreign trust or firm attempted to cripple or destroy an industry in this 
country by importation below cost price in order to gain a monopoly with 
a view to ultimate raising of prices, it would also be only a policy of 
common sense to provide that a Government department should be 
empowered, without reference to Parliament, to impose such prohibitions 
as might be found necessary to nip such an enterprise in the bud. We 
learned, on the authority of the Board of Trade blue book, however, that 
there was at present little or no evidence of such practice on the part of 
our foreign rivals. None the less, we should be prepared with a means of 
defence against that kind of attack. It did not scem to him that there 
was any force in the argument that because England had prospered under 
Free Trade, therefore Free Trade must be a right policy. Nor, on the 
other hand, that because Germany and America had increased in pros- 
perity at a greater rate than we had under Protection, that Protection 
must be a right policy. In analysing this question from the economic 
standpoint, however, and also from the standpoint of a member of the 
electrical industry, the relation between imports and exports should 
first come under notice. The value of our imports had exceeded 
that of our visible exports for the last 46 years, and yet we had 
during that time grown immensely richer. That condition of affairs 
was, as far as it went, satisfactory, but equality of the value of imports 
and exports must of necessity be the normal condition of every country. 
Whether this was actually the case or not in Great Britain to-day was a 
ecntroversial question. He took the following hypothetical case, how- 
ever, and applied it to real conditions. Suppose that the consumers in a 
country decide to buy only imports from a foreign country, and to give no 
orders to home producers for anything that they consume. What would 
then be the position of the home producers? They would not be idle, as 
some seemed to think; they would be engaged in waking exports of equal 
value to the imports. At equal value, but not necessarily at equal proiit, 
They were in the postion of a shop, the goods in which must be sold by 
& certain date, and they would have to sell them at what they could get 
for them, making up in quantity what was lacking in value. It was not 
difficult to see in which of the two countries there would be prosperity 
under such conditions, especially if there wasa hostile tariff in the foreign 
country. The problem was, of course, different under real conditions, 
but it appeared to him that, at a time when the demand for our exports 
was weak, it was in the nature of a percentage difference rather than a 
neutralising one. When the demand was strong the case was altogether 
different, and he could conceive that, in times when there was a large 
demand for our exports, the placing of orders abroad would add to our 
prosperity. The more the better. 

* Dumping was a trick of international commerce, and was due to 
three things: 1. Depression in trade, resulting in over-production. 2. 
The element of fixed capital in manufacturing business, involving fixed 
charges. 3. The loss due to temporary reduction of output. He had 
called dumping a trick, but it was & perfectly business.like operation in 
certain circumstances. It appeared to him that there was and had been 
& great deal of internal dumping in our home tiade, especially in the 
electrical manufacturing industry. The improving of the load-factor of 
а central station by a below-cost price supply of eleciric current to the 
daylight consumer was on all fours with dumping. The contribution to 
fixed charges justified it on economic grounds. It did not pay, however, 
to over-produce in order to employ greater division of labour in manu- 
facture, unless the surplus, when sold, contributed something to fixed 
charges. . 

In considering the broad question, however, we should distinguish 
between steady or continuous dumping and intermittent dumping. 
The former only needed a certain amount of adaptation on the part of 
the manufacturer. If the commodities dumped were not sufficient in 
quantity to supply the whole demand, there would arise apparently the 
extraordinary condition of two prices in one market. The home manu- 
facturer could, however, adapt his selling arrangements to this condition 
and obtain his normal profit without any great difficulty. It would be 
some trouble to him, but the gain to the consumer is so considerable that 
he must take that trouble in the general interest. 

The case with intermittent dumping was different, even though it were 
periodic, which it generally was. It was a question as to whether the 
quantity dumped was sufficient to result in the ruin of the corresponding 
industry in tbe home country. 
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"The essence of the whole of this question, then, lay in the home 
producer's power of adaptability. 
It was a question of how farthis adaptability was commercially practicable 
to the manufacturer. So far as the electrical industry was concerned, he 
did not think that it was commercially practicable. Was it possible to 
efficiently adapt a factory Jaid out for dynamos and motor manufacture to 
any other branch of the industry, or was it possible with a lamp or a 
carbon factory? Assuming that it was not, there was still left the ques- 
tion whether the injury done to the home producer was not balanced or 
more than balanced by the gain to the consumer? But an analysis of 
the result to the home manufacturer was that the nature of his business 
might be such that he could not be driven from pillar to post in the 
choice of articles to manufacture. So far as the electrical industry was 
concerned, he thought that it was in the ultimate interests of the country 
that the consumer should be deprived of the advantage to him of dumping 
in cases where the vested interests of the manufacturers suffered. 

Mr. Cowan then considered at some length the question of “ Protection," 
using the word according to its usually accepted meaning. In this, he 
put forward a certain number of “ postulates ” which he summed up as 
follows :— 


1. That Protection may be desirable, though economically unsound. 

2. That Retaliation causes injury to our foreign trade, and results in 
economic loss unless effective in lowering foreign tariffs. 

8. That temporary dumping for the purpose of destroying & home 
industry should be summarily dealt with. 

4. That, in case of steady importation at prices below cost price of any 
commodity, the home producer must adapt or change his trade. 

5. That intermittent dumping is detrimental to the development of 
our own manufacturing industry, and should be checked or stopped. 

6. Phat placing orders abroad does not in times of normal trade 
involve loss of money to the country, loss of wages to the workman, or 
loss of profit to the home producers. 

7. That when the demand for our exports is weak, loss may occur to 
the home producer when orders are placed abroad. 

8. That the imposition of tariffs causes a check to the import and 

export trade, and that the consumer suffers loss. 
9. That if our country is freely importing commodities from countries 
where the standard of well being of the people is below that of our own, 
it may result in the dragging down of our standard nearer to that of the 
foreign country. 

10. That if the people in this country are out-distanced by the people 
abroad, owing to their increased facilities for cheap production or by high 
tariffs, weakening the demand for our exports to an extent which ren- 
dered exportation with advantage impossible, protective tariffs will 
become a necessity. м 

On the point that а flourishing export trade is regarded as an index of 
prosperity, Mr. Cowan said that some in the electrical industry began to 
wonder when that prosperity was coming their way. There had been 
undoubtedly an arrest in the progress of the value of electrical exports, 
but when we remembered the fall in prices of commodities, and corrected 
for that, it would be found that there had been a considerable increase 
in the quantity or volume of our foreign trade. 

Scientific Protection, however, represented & means of applying a 
control to international trade, according to the dictates of reason, based 
npon a study of economic science and of economic facts and experience, 
which, while giving free play to the natural course of the laws of trade, 
mitigated the evils which must accompany a syseem dominated by 
individual self-interest. It was a system which recognises that as the 
buyer of imports and the seller of the corresponding exports had a 
common interest, they should be brought into touch with each other 
through a controlling centre. It was a policy which failed not in the 
principle, but in the difficulty of putting it into practice. Germany had 
faced these difliculties, with what measure of success or failure he left 
it to others to judge. The German people had a different tempera- 
ment to ours; they were accustomed to paternalism. It should be 
remembered that there were many protectionists in Germany who fully 
appreciated the arguments in favour of Free Trade and understood the 
losses which & protective tariff involves. 

In America he suspected that the power and organisation of the great 
trade combinations had exercised a dominating influence over the con- 
sumer, and that their fiscal system was adapted to the producers' require- 
ments rather than to those of the consumers. 

The practicability of a scientific protective system depended on whether 
& department of State could interfere, with a sufficiently full knowledge of 
the far-reaching and ultimate results of its action, to avoid doing more 
harm than good. And also whether the people of this country were 
sufficiently enlightened to be capable of framing the principles under 
which such a State department might act. Suen a department would 
need to be one very different to our present Board of Trade, and it would 
be necessary that it should be represented in every centre of industry 
in the kingdom. It must be worked by men capable of giving a judicial 
decision with the impartiality of our English judges, and their action 
must be, in all cases, in strict accordance with the principles committed 
to their care by Parliament, It must not be governed by political economy 
experts nor by practical business men, but by a combination of both, with 
some added qualities which are peculiarly those of the statesman. 
Making yet another assumption, he said that, allowing for the impress of 
human weakness, such a department was a practical possibility. That, 
as we spent great sums of money on an army and a navy to protect our 
country, it might be worth while to spend something on a department to 
guard some of the principles referred to in connection with our trade, 
upon which our greatness and supremacy depends. It must be remem- 
bered that it was only by tariffs, prohibition, bounties, &c., such a depart- 
ment could exercise any control; and we should keep steadily before us 


the fact that these weapons must involve economic sacrifice to the country 
adopting them, as a primary result of their operation. The advantages 
to be gained were ulteriorand secondary. Therefore, the legitimate objects 
which justified the sacrifice might be summarised as follows: 

1. The maintaining, as far as is consistent with the other principles 
enumerated, the natural and free course of international trade, so that 
all exchange, with a balance in favour of this country, shall continue 
unchecked. 

2. The protection of home industries when foreign competition results 
in such & depreciation of prices as to put &n injurious strain upon the 
home producer in providing the corresponding exports. 

3. The protecting the standard of well-being of the people of this 
country from being dragged down to that of another country employing 
much low paid labour. 

4. The mitigation of the suffering consequent upon the unrestricted 
working of individual self-interest. 

5. The fostering of new industries well adapted to the resources of the 
country until they have had time to develop sufficiently to hold their own 
without assistance. | 

6. Thechecking of intermittent dumping and stopping dumping, which 
has been resorted to with the specific object of destroying an industry. 

Whatever steps might be taken he trusted that in our own business 
the advantages which could only be gained by severe competition would 
not belost. He referred in particular to keoping the home manufac- 
turer up to the mark in the matter of design in respect to both cheap- 
ness and efficiency. Much had been learned from our foreign friends in 
this direction ; we had only to look back upon the history of the develop- 
ment of electrical machinery to realise this. It was due to the impulse 
of foreign competition that our home manufacturers replaced the two- 
pole with the multipolar dynamo. The long delay in the development of 
the high.voltage incandescent lamp would certainly have been much 
inereased but for the stress of Continental competition. Even in the 
old days of the Paddington Station, 180-volt lamps were in use; but, 
until the monopoly expired, the improvement in the manufacture of 
filament and the vacuum in the globe which rendered the high-vol 
lamp a commercial article were not forthcoming. He thought that the 
temperament of the English manufacturer was such that he needed to be 
kept up to the mark, and when he was roused he would hold his own. 
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CORRESPONDENCE. 


— — 


THE EDISON SECONDARY CELL. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I notice in last week's Electrician a report of the 
presidential address of Mr. R. Kaye Gray to the Institution of 
Electrical Engineers on the 12th inst. Referring to the Edison 
nickel-iron cell, which, according to Mr. Gray, appears to be 
on the verge of adoption on a commercial scale," he goes on 
to say: “There seems to be no question that the cells have 
fulfilled the claims made for them, and that their introduction 
in quantity will give an immense impetus to the electric 
automobile industry, and even to accumulator traction in 
general." 

Might I ask Mr. Gray to what claims he refers ? Is it to the 
claims with which we have grown familiar in the daily press 
during the past two or three years, such as that the new 
batteries can be put into half the space of the lead battery, or 
that they give as large an output as the latter, with half the 
weight ? Such claims have been repeatedly advanced, and if 
this is what Mr. Gray means, it would be interesting to learn 
the nature of the evidence on which his assertion is based. 

It is exceedingly difficult to ascertain what are Mr. Edison's 
own claims for his battery, and if, as one would seem justified 
in inferring from his remarks, Mr. Gray has any special or 
definite information on the subject, I think the public would be 
glad to learn its exact nature. Such figures as have been pub- 
lished by the Edison Company appear to show that the new 
battery—at any rate, as manufactured at present—developes 
less power weight for weight than the best lead batteries in use 
for automobile purposes, and requires at least 50 per cent. 
more space than the latter, besides being much more expensive. 

We have heard so often and for such a long time that the 
battery is “оп the verge of adoption on a commercial scale,” 
that one may be excused for receiving the latest report cum 
grano salis, even though it emanates from such a distinguished 
source as the President of the Institution of Electrical 
Engineers.— Yours, &c., 


— чь эше — 


Davip SMITH, 
Secretary of the Electrical Power Storage Co. (Ltd) 
London, Nov. 18th. j SED" 
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STEAM TURBINES v. RECIPROCATING ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Permit us to assure Mr. Wilkinson that we have not 
intended to insinuate anything beyond what we have said in 
our letter. We called the statements extracted from his Paper 
misleading because these incorrect statements were largely used 
in his argument. As he does not in his reply dispute the 
inaccuracies, the remarks in our previous letter still apply to 
the facts. Mr. Wilkinson is evidently not aware of the extent 
to which superheated steam is being used with reciprocating 
engines in central stations. Hundreds of our engines working 
under superheat, some for four or five years, show that the 
troubles Mr. Wilkinson anticipates are purely imaginary. 

Our triple expansion engines, expressly built to use super- 
heat without risk, have shown benefits so great that nearly all 
up-to-date central station engineers havo insisted on superheat 
for some time past in their specifications. The difficulty with 
the turbine under superheat is due to the expansion, which 
necessitates a considerable increase of the usual clearance to 
avoid the risk of stripping the blades when the maximum 
possible superheat comes on. This might be arranged for if 
the superheat could be kept constant, but as this is impossible, 
there must, on account of the excessive clearance, be a large 
increase of leakage under the normal working conditions. 

As Mr. Wilkinson prefers to compare results “ under actual 
daily working conditions" and to have “the outcome of every- 
day practice,” we submit the following table giving the results 
of a year's working of all the provincial central stations we 
know of whero steam turbines are used to any extent for 
electric lighting. 


Kw. Total Coal and Oil, | 
capa- | units other waste & Me his 
Station. city. | sold. | fuel | stores. | аа 
Pence per unit sold. 
& (Blackpool .... 3,050 2,169,468 0:91) . 010) 1.52. 1.76 
5 | Newcastle Dist... 2,500 1,619,671/0-69] & 012|2|122| >: 1-68| 8 
* | Cambridge .... 1,500, 419,005066| 14157 2˙40 ^ 
5 Scarborough .. 1,085 431,777 085% 0:08 > &p| 161 } 561 2°65 - & 
g | West Bromwich. 650 295.848 0-55| 5 0-11 5 110 E 179 Я 
$ |Morecambe.... 700, 202,967 1:28] 2 0-14] #1261] 4331) Ё 
д (Melton Mowbray 150 43,742 098) < 0-12) <,2-19) 3.05 
ьо (Leeds . . . . 8,740 4,448,650 0:28) _ 0-03), | 0°62 | 0-89 
E д Halifax... . 3,000 2,557,548 0-48] 6 0:10] 5/109] © 147| 
2- Bootle.... 850 1,619,129 0-41] ^ 003|9,0:70| ; 0-88] > 
2 5 8 Taunton . . 1,080 646,273 0-70 9 0-06 $ 105 (f 1.54 f 
5 Eg | Darwen 900 545,856 065| & 0"10| 81100 S: 1-34] $ 
H 5 E Kings Lynn. 520 286,678 0-59| > 0-09] © | 1-26] 1˙75 & 
Salisbury. 200 150,222 046) < 007) 1.21) 1 80 


— 


The figures are taken from the latest official returns published 
in the electrical papers, and for comparison we give from the 
same official returns an equal number of stations with recipro- 
cating engines under approximately similar circumstances as to 
costs of labour, fuel, output, &c. The results are interesting, 
and show that the steam turbine stations on the average are 
quite 50 per cent. worse than the reciprocating engine stations, 
not only in the fuel used, but in the total cost per unit of 
electricity produced. 

These official returns, if brought up to date, might possibly 
modify the results in favour of the reciprocating engine or 
otherwise by a decimal point or so, but the superiority shown 
by the reciprocating engine is too large to enablesteam turbine 
advocates to quibble it away at present. We may say that 
the rec'procating engine stations have been chosen by us with 
as much absence of bias as possible, and we might have selected 
for example 38 stations showing an average of 041 for fuel 
cost, instead of the 0:51 we have accepted for comparison sake. 
These figures are the only official ones at present published, 
and they should, in our opinion at least, give pause to the 
enthusiasts who want to rush the steam turbine for central 
station work. | | 

Turbine enthusiasts appear to lose sight of the fact that the 
steam engine has not been standing still during the last few 
years, but has been largely improved by the judicious use of 
superheated steam in specially-designed engines. The recipro- 
cating steam engine, in fact, is still far ahead of eitber gas 


— — — — —— — 


engines or turbines for economy of fuel on the average station 
loads, and for comfort and reliability of running, on which the 
reputation of the station more immediately depends, there is 
no question as to the superiority of the steam engine.— 
Yours, &c., ALFRED MoncoM, Managing Director, 
(For Belliss and Morcom, Ltd.) 
Birmingham, Nov. 18. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Mr. Geo. Wilkinson's experience with reciprocating 
steam engines, as I gather from his letter published in your 
last issue, appears to have been unhappy. While one can be 
sorry for him, his conclusions are really too hasty to be passed 
without remark. There is at least ono electrieity works 
where steam superheated very considerably more than 60°F. 
has been in regular use for the past five years in quick revolu- 
tion reciprocating engines. The engineers running the plant are 
quite happy about it, and would be glad to get the steam at a 
higher temperature if the superheaters would only give it. 
There has uot been an accident in the five years due to the use 
of superheated steam other than the failure of a copper bend 
inadvertently left in the main steum pipe when the use of 
saturated steam was discarded. Valve faces, cylinder liners, 
piston rods, &c., that have been subjected to superheated 
steam for five years are still in excellent condition, and the cost 
of engine repairs will compare favourably with that of most 
undertakings using the same type of plant. During the whole 
of this period the cylinder oil used has not cost more than 
ls. 10d. per gallon delivered at the works, and the quantity used 
is strictly moderate. There seems generally to be considerably 
more fear of superheated steam among engineers in charge of 
steam engines than there is any occasion for.—Yours, &c., 


Bournemouth, Nov. 14. E. Lr. I. 


THE INVENTION OF THE DYNAMO-ELECTRIC 
MACHINE. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : Our client, Dr. Henry Wilde, F.R.S., has seen us with 
reference to the letter from Prof. Thompson, which appeared 
in your issue of the 13th inst. We are instructed by him to 
correct and must ask you to be good enough to give us the 
opportunity of doing so—an assertion made by Prof. Thompson 
in that letter and in his previous letter of October 30th, which 
amounts to this—that we sent to him for insertion in one of 
his books the statement that the name dynamo-electric machine 
was first applied in 1867 by Charles Brooke to the machine of 
Dr. Wildes invention. 

This statement was furnished in the first instance on April 
12, 1902, by Prof. Thompson himself to our client, and was 
merely embodied in a document which we, at a later date, as 
Dr. Wilde's solicitors, sent to Prof. Thompson for signature. 
The assertion, therefore, that the statement was sent by us is 
misleading, as it suggests that it was an original statement 
made by us on behalf of our client, when, in fact, it was Prof. 
Thompson's own. 

Our client considers that it was due to your readers that 
Prof. Thompson should have pointed out that the information 
on which this statement was bascd was not obtained from 
our client—cither in conversation or by correspondence. It 
was to be found in (amongst other places) the Journal of the 
Institution of Electrical Engineers, Vol. XXIX., in the year 
1900 (which was the year of Prof. Thompson's presidency 
of the Institution), and in our client's printed correspon- 
dence with the Society of Arts in the same year, on the 
award to him of the Albert medal (as set out in the Journal of 
the Society of that year), “for the discovery and practical 
demonstration of the indefinite increase of the magnetic and 
electric forces from quantities indefinitely small, « discovery now 
used. in all dynamo machines, and for its application to the pro- 
duction of the electric search-light and to the electro-deposition 
of metals from their solutions." 

Prof. Thompson no doubt obtained his information from one 
of these sources, and it is worthy of note that in the corre- 
spondence (copies of which were widely distributed, one of 
them being sent to Prof. Thompson) the application by Brooke 
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of the term “dynamo-electric machine" both to static and 
dynamic generators of electricity is fully and fairly dealt with, 
and references are freely given. 

Our client considers it a matter for regret that Prof. 
Thompson is again bringing forward the claims of Werner 
Siemens to the invention of the term “dynamo-electric 
machine," after it has been clearly demonstrated (as appears 
from the quotation with which we close this letter) that the 
name was not employed by Siemens in his communication of 
January 17, 1867, to the Berlin Academy, as Prof. Thompson 
has repeatedly alleged in his book on dy namo-electric machinery. 
We have before us Prof. Thompson's letter to our client of 
April 12, 1902, in which he says:—‘‘In making the former 
statement that this word " (i. ., dynamo electric machine) “ was 
first used hy Werner Siemens in his Paper at the Berlin 
Academy of Science, I was misled by Siemens! own subsequent 
allegation that he had done so. As, however, in the printed 
Paper the word does not appear, and as (on inquiry in Berlin) 
no one remembers that he did so when communicating the 
Paper, it is clear that his statement cannot be accepted as 
historic.“ — Yours, &e., 

SLATER, HEELIS, WILLIAMSON & Co. 

Manchester, Nov. 17. 


CAPACITIES AS MULTIPLIERS FOR ELECTRO- 
STATIC VOLTMETERNS. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR : The principle of the method for determining voltages 
by means of capacities and static voltmeters, described in Zhe 
Electrician of October 9th, has been expounded by Herr W. 
Peukert already in 1898 (see the Llektrutechnische Zeitschrift, 
1898, No. 39). 

In 1901 I exhibited such apparatus before the Elektrotech- 
nische Verein in Berlin (Zlektrofechnische Zeitschrift, 1901, 
No. 12). Since that time they have been manufactured by 
the Allgemeine Elektricitüts-Gesellschaft for voltages up to 
10,000 volts, as is evidenced by a prospectus and the Fnglish 
edition of the price list of measuring instruments which I send 
you herewith. The diagram given therein is the same as 
Fig. 1 in the article in your paper; with higher voltages, 
however, not only two, but three or four condensers in serics 
are employed.— Yours, &c , DR. G. BENISCHKE. 

Berlin, Nov. 16. 

[Herr Peukert's just claim to priority was alluded to by 
Dr. E. W. Marchant in his letter published in The Electrician 
of October 16th.— Ep. F.] 


THE QUESTION OF THE HOUR. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: Perhaps you would kindly permit me to notice 
“G. R. Ns" further lengthy letter, in which he opines that 
his “condensed” statement has caused me to misapprehend 
.his argument. 

There is a certain confusion and lack of sequence in the ideas 
of this correspondent. Take, for example, his remarks upon 
the shore ends of submarine cables. In his first letter he 
points out (very justly) that “no country can impose duties 
on conductors lying at the bottom of the high seas.” Now, 
however, he takes me to task for following him in this plain 
statement of fact, and asks why should I limit his hypothetical 
duty on submarine cables to their shore ends, inasmuch as 
“obviously, a duty on the entire cost of the cables, with the 
exception of the shore ends. was intended.” 

I cannot reconcile these two statements on his part, nor do 
I understand, in common, I think, with others, his further 
contention that cable rates cannot be increased except at the 
expense of the British public. As to his remaining statements 
in the same paragraph, should “С. R. N.” happen to have any 
practical acquaintance with submarine telegraphy he will know 
to what extent the cable companies have really benetited by 
any 25 per cent. reduction of rates, and also, he will be able to 
judge what useful analogy can. at. present, be drawn between 
the receipts from cable traffies and those of say, the. penny 
postage system, 


heavily subsidised national cables. 


“G. R. N.” now states that cables were a property over 25 
years ago; quite so. But who disputes the fact ; and, fact or 
no fact, what logical bearing has the circumstance upon his own 
prior statements and my “assertions” on this point, as 


contained in my first letter 1 


„G. R. N.“ is aware that two Continental Governments 
He adds, “but even then 
the capital to lay them had to be raised from the n 
Here again he speaks without his book. Before seeking to 


correct me and instruct your readers, ought he not to know the 


facts. In at least one of those two countries whose system of 
Protection and State subsidies so arouses his admiration the 
money for laying such cables is not subscribed for by the public. 
The procedure is very different. First of all, the subsidy is 
secured by certain individuals from the Government, and then 
it is hypothecated to some financial group, who find the money 
wherewith not only to lay, but to make the cable. Eventually 
and gradually the highly patriotic and protected public in that 
country are admitted to this “ National" enterprise, but with 
results to themselves which even “G. R. N.," with his strange 
reasoning, might hesitate before suggesting to British investors 
for imitation. 

There are notable omissions in “G. R. N.s” letters. For 
example, he does not mention that, while in France and 
Germany submarine telegraphy has been heavily protected and 
subsidised for some years now, yet, notwithstanding the 
absence of these supposed advantages with ourselves, never has 
the cable industry been more active and more prosperous in 
Great Britain than during this period, | 

In my first letter I quoted the cable industry as a fair 
example of innumerable others in this country iu which our 
continued success as the world’s traders depends upon excel- 
lence of work and cheapness of output, the latter conditions 
being due to our system of frec imports of raw material and 
articles required, both in manufacturing industries and for the 
comfort and well-being of the workers.— Yours, &., 


H. C. D. 


DESTRUCTOR AND ELECTRICITY STATIONS IN 
SMALL TOWNS. 


In a Paper on this subject read before the Leeds Lccal 
Section of the Institution of Electrical Engineers yesterday, 
Mr. S. D. Schofield stated that: The destruction of refuse was 
a purely sanitary matter, and in no circumstances should that 
work be jeopardised for the sake of power production. How- 
ever, the modern high temperature destructor might be 
used for steam raising without any fear as to that use 
being a cause of nuisance. The higher the temperature of 
the furnace, the less would be the risk of any noxious 
gases escaping into the atmosphere, and the higher would 
be the duty of the plant. Any of the leading makers 
would erect plant capable of destroving the refuse of a 
town without any nuisance, and without any dust being 
allowed to escape from the chimney, giving a guaranteed 
evaporation of llb. to lalb. of water for cach pound 
of refuse destroyed, according to the value of the refuse. 
The results of a three weeks’ test of the steam-raising plant 
at Shipley are given in the following table, the first week with 
the destructor in use supplemented with a coal-fired builer, 
the second week with the destructor off, the coal boiler alone 
being used, and the third week with the destructor in use 
again. As all the boilers fed into one common pipe-range, 1t 
was not possible to run tlie destructor straight on to one steam 
dynamo and meter the output in that manner. | 

Taking the five days September 21st to 25th inclusive, the 
units generated were 12,961, and 41:35 tons of coal were used ; 
this gave an average of 313 units generated per ton of coal 
used, and 7:11b. of coal per unit. At an average price of 7s. 
per ton of coal, delivered, this equalled 0°266d. per unit 
generated. Taking the figures from September 14th to 20th, 
and September 26th to October 2nd, each inclusive, it would 
be found that 36,196 units were generated for the destruction 
of 265,075 tous of refuse, with the aid of 7378 tons of coal, 
Taking a basis of 313 units per tou of coal, 23,100 units were 
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generated by coal, leaving 13,096 units generated by refuse, being 
an average of 49-8 units per ton of refuse. No doubt these figures 
were well above the average for a destructor, but the exception- 
ally good daily load-factor assisted materially to produce this 
result. During the 12 months ending March, 1903, 6,525 tons 
of refuse were destroyed, the six stokers' wages amounted to 
£486. 13s. 8d., including labour in stoking 1,502 tons 7 cwts. 
of coal. This was equal to a cost for labour alone of 1s. 5:894. 
per ton of refuse, and included all cleaning of boilers, flues, 
evonomisers, &c. Without a destructor, two stokers would 
be required for coal firing, and, on the other hand, at least five 
men were required for the furnaces. If 4} men were taken 
for the furnaces, and 13 for the coal boilers, the cost of labour 
would be 1s. 114. per ton of refuse destroyed. Thus, for an 
expenditure of ls. lid., we get 49:8 units from each ton of 
refuse, which, if generated from coal, with the same plant and 
all other conditions equal, would have cost 1s. 1d. (49:8 x 0:266), 
so that, as far as an electricity department was concerned, is at 
least no gain but a slight loss. "The figures of the tests were 
better than those which would be obtained over a whole year's 
working, but the writer was of opinion that it would be perfectly 
safe to assume that 40 units per ton of refuse would be the 
figure for the year ending March, 1904. Six thousand tons of 
refuse would then give 240,000 units, and at a cost of 0:266«. 
for fuel, per unit generated, would reduce the coal bill by 
£270, as a set-off against £332. 10s. (6,000 x 1s. Id.), the 
cost of destroying the refuse under the most favourable con 

ditions. This was a clear gain of £270, as destruction by fire 
was the only possible way, and this was the saving if arrange- 
ments were made to utilise the power obtained from destruction. 
But to an electricity department this steam was not worth the 
£270 mentioned ; against that must be set the unreliability of 
the refuse, the quality and quantity varying from day to day ; 
the supervision to be given to a destructor steam-raising plant 
as compared with a coal steam-raising plant was far more, and 
necessitated a larger staff. It was impossible to keep out of 
the engine room all the dust incidental to works of this 
description, and these, and other disadvantages, reduced the 
pecuniary value of the steam thus generated. From the 
health committce standpoint, the reduction of management 
expenses, and the fact that a skilled statf at the electricity 
station was available for repairs and attention to the destructor 
plant were obvious advantages. The results given above 
showed that it was possible to combine the two undertakings, 
but the advantage to the clectricity department was question- 
able. No engineer would prefer a destructor if he could turn 
his generators without one. The calorific value of the refuse 
varied almost directly as the price of coal in that district ; if the 
coal was cheap the refuse was good, and if the coal was costly, 
the refuse was of less value. The Shipley destructor was of 
the Meldrum regenerative type, consisting of furnace, combus- 
tion chamber, Lancashire boiler and regenerator, the maximum 
capacity with average ashpit refuse being 50 to 55 tons per 
24 hours. At Shipley there was not more than an average 


| Daily load-f’ctors 

Refuse Units pela doner seca 

Date. destroyed. Coal used. Coal used. generated. Trac- Light & 

| tion. | Power. 

1903. | T. c. q. T. c. d. T. c. q. Регсеп Рег cent 
Sept. 14| 21 6 1 5 19 3 2,2809 .. | 232 | 548 
„ 15 26 16 2 3 1 2 бя 2,320 21:5 61:9 
„ 16 23 3 2 8 8 1. s | 2,481 17:2 | 625 
„ 17/19 8 2 45 2, .. 2,486 189 | 55-7 
„ 18] 20 7 3.4 1 1. ju 2,789 18:5 451 
„ 19 23 1 2 5 41 3,059 .. | 271 | 686 
» 20 T 5 41 vd 1.610 31:4 17:6 
uw. 21 oe i's 9 6 1 .. 2,434; 240 63:0 
» 22 T x 7 3 3 2,411 21˙8 66˙8 
„ 23 ee n" T. Wo 2,663) 21:0 48:1 
» 24 » 01715 8. 2,482 23-3 | 63-7 
» 25 T | T 913 0 . 2,971) 223 53:3 
„ 26 14 4 3 7 18 3 .. 3.310. | 268 | 502 
» 27 ee 718 3 ati | 1,921 ж: 22:3 334 
„ 28/19 4 1|6 1 1 2.767 22 4 48˙5 
„ 29 28 17 06 0 1 ; 2,582 19 6 40:6 
„ 380| 23 2 24 4 2 es 2,917 19:9 53 3 
Oct. 1121 114 4 4 on | 2,800 17:2 56:0 
„ 224 7 3 6 3 2 T" | 2,865 18:4 35˙4 

.. 265 1 2 73 16 3 41 7 0 36,195 12,9611 fa 


daily supply of 25 tons, which was easily disposed of. 
Mr. Sehofield says nothing of interest on capital cost, depre- 
ciation, sinking fund, &c., which would give a more unfavour- 
able appearance to the figures than they even now possess. 
If Mr. Schofield had worked these items out and included 
them in his Paper, its value would have been considerably 
enhanced. 


LEGAL INTELLIGENCE. 


— — 


Jandus Arc Lamp and Electric Oo. (Ltd.) v. Arc Lamps 
Limited. 

This case came before Mr. Justice Kekewich on Wednesday. 

Mr. WILLIAM GRAHAM, for plaintiffs, said the action was brought 
to restrain the infringement of two patents of the Jandus Company by 
defendants. Plaintiffs had been advised that neither of their patents in 
the form in which they now were could be safely litigated upon, and the 
motion before his lordship was for plaintiffs to be allowed to amend their 
specification and the pleadings. 

Mr. BOUSFIELD, K.C., for defendants, submitted that as plaintiffs 
could not win on their present materials the action ought to be dismissed, 
and defendants receive all costs so far incurred in this matter. 

H18 LORDSHIP granted the application in the form of an order made 
in the well-known Ruddington case, with costsas asked by Mr. Bousfield. 
It was also directed that the action should stand over formally, no adver- 
tisements to be issued meantime by either party threatening penalties fcr 
infringement. 


Ferranti Limited. 


In the Chancery Division, on Tuesday, Mr. Justice Buckley heard a peti- 
tion by Estler Bros. for the compulsory winding-up of Ferranti Limited: 

Mr. BUCKMASTER, K.C., said the company carried on a large busi- 
ness, and had issued debentures for £100,000. The debenture-holders 
had appointed receivers and managers, who were carrying on the works, 
and a meeting of creditors had been called to consider a proposal for 
reconstruction. He asked that tho petition might stand over for a 
fortnight. 

His lordship assented, and ordered accordingly. 


Re Automobile Supply Co. (Ltd.) 
In the Chancery Division on Tuesday, Mr. Justice Buckley made, on 
the petition of C. Hoare & Co., an order for the compulsory winding-up 
of the above company. 


Greenhouse v. South Lancashire Electric Traction and 
Power Oo. (Ltd.). 


In the Chancery of Lancaster on Monday, before Sir Charles Hall, K.C., 
plaintiff sought (on behalf of himself and other first debenture-holders in 
defendant company) for a declaration that certain extraordinary resolu- 
tions passed at a meeting of debenture-holders on Oct. 7 were not within 
the provisions of a certain indenture; also for an injunction restraining 
defendants from giving effect to such resolutions, and for the appointment 
of & receiver and manager. 

For plaintiff it was stated defendant company was formed to acquire 
the undertakings of two subsidiary companies and extending the electric 
tramways in South Lancashire. The original capital named in the pro- 
spectus was £750,000 first mortgage debentures and £400,000 cumulative 
preference shares, but the subscription was only £51,132 preference 
shares and £521,602 first debenture stock. On that amount the directors 
embarked on their vast undertaking. Practically the only assets the 
company had were the two concessions from the subsidiary companies. 
The additional lines proposed had not even been begun, and it soon 
became apparent that the company could not carry out their Parlia- 
mentary powers with the money subscribed. The directors, however, 
went to allotment, and paid the promoters £50,000 in cash and allotted 
to them £50,000 in preference and £250,000 in ordinary shares. The 
directors were then in the position that their capital came to an end with 
their system still incomplete. It was proposed that tho original deben. 
tures should be made second debentures, and that further debentures, to 
be classed as first debentures, should be issued to the amount of £600,000. 
That proposal was submitted to a meeting of debenture-holders and 
approved. 

The VICE-CHANCELLOR, without calling on defendants, said the 
application failed. The company was formed substantially for the acqui- 
sition of shares in certain companies with the view of completing an 
undertaking, which included the South Lancashire Tramways, the Liver- 
pool and Prescot Light Railway, and various other tramways either in 
existence or contemplated. ‘Ihe prospectus mentioned that the trust 
deed for the debenture stock could be inspected. From this trust deed it 
was quite clear that the majority were able to sanction any scheme of 
arrangement, although it deprived the debenture- holders of their security 
in part. It appeared that there were holders of £151,000 of debentures 
solely who voted in support of the proposed new issue as egainst holders 
of £26,500 who voted against. There was, thercfore, an ample majority, 
aud it was also easy to understand that they might readily support such 
a proposal in the hope that it might lead to the company being made a 
paying concern and 50 securing their interests. 
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Tramway Rating. 

At Bradford, on Thursday last week, before the West Riding magistrates, 
Bradford Corporation were summoned by Pudsey Corporation and Calverley 
and Farsley District Councils for general district rates, amounting to £31. 
The rates referred to the tramway lines between Thornbury and Stan- 
ningley. The extension of the tramways was made under a Bradford 
Corporation aet, and this Corporation took over the powers contained in 
& light railway order applicable to the same route. Plaintiffs urged that 
the local act was in itself sufficient, and that the line had always been 
regarded as a tramway both in accounts and communications. Bradford 
Corporation maintained that the line was constructed under the light 
railway order, and that being so, they could only be rated to the extent 
of one-fourth the total value. 

Mr. HARRISON, for complainants, contended that the line ought to be 
rated at its full value, as it was a tramway. If that was not so, one 
section (from Thornbury to Woodhall End) would be half a light railway 
and the other half a tramway. 

For Bradford, the DEPUTY TOWN CLERK (Mr. Wardle) said the 
Corporation had powers to lay either a tramway or a light railway. A 
light railway was laid because they had the right of a double track, 
whereas, if they had constructed a tramway, they could have had only a 
single line with passing places. There could be no physical difference 
between tramways and light railways as now laid. He submitted that 
the line in question was a light railway, and he put in the certificate of 
the Board of Trade given when the line had been inspected and passed, 
which described it as a light railway. The powers of a light railway 
order applied to the whole length of the line between the boundaries of 
Leeds and Bradford. Under these powers it was not necessary for Leeds 
Corporation to obtain the consent of the local authorities to construct a 
line. If their consent had been necessary, then the local authorities 
interested could have raised their objections before a line was constructed. 
The money for the construction of the line had been borrowed under a 
light railway order. He admitted that the Corporation could not get 
rid of their responsibilities, even if the light railway proved to be an 
inconvenience. 

The Bench decided that the line might be a light railway ; but, even 
if it were, it would not be entitled to the reduced rating. They, therefore, 
made an order for the payment of the amount claimed. 

Notice of appeal was given. 


Tramcar Passengers and their Tickets. 
At the Liverpool County Court, last week, before Judge Collier and a 
jury, Mr. Hughes claimed damages from the Liverpool Corporation for 


wrongful arrest. 
For plaintiff it was stated that on Aug. 28 plaintiff boarded a tramcar 


and paid his fare (Id.). On the journey an inspector asked him to show 


his ticket, which he had thrown away. The inspector informed him he 


must pay again. When asked for his name and address plaintiff refused 
to give it, as he contended it could not be legally demanded when he had 
paid his fare. The inspector gave plaintiff into, custody, and he was 
detained at the police station until he gave his name and addrcss, which 
he did under protest. 

For the defence it was submitted that there was no case for the jury, 
as it had not been proved that the inspector did anything more than he 
was entitled in law to do. If plaintiff did not produce his ticket, he was 
bound to pay, and as he refused and would not give his name and address, 
the inspector had the legal right to detain him. If he had given his name 
and address he would have been proceeded against by summons. 

For Plaintiff it was urged that the bye-law under which the inspector 
peted was only intended to meet fraud or attempted fraud. 

Judge COLLIER : On demand a passenger must show his ticket or pay 
his fare. If а man throws away his ticket he does it at his own risk. 

Sventually plaintiff was non-suited. | 


Tramway Track Repair. 

At the West Hartlepool Police Court on Monday, the General Electric 
Tramway ‘Co. were summoned by the Corporation for failing to keep 
certain portions of the track on their West Hartlepool to Hartlepool 
section in proper repair. 

The BOROUGH ENGINEER (Mr. J. W. Brown) said he inspected the 
track on Nov. 2 and 3, and found that parts of the granite pavement were 
ljin. above the rails, whilst at others the rails were considerably below 
the pavement. The condition of the track was dangerous. 

Mr. TYLDESLEY JONES, for defendant company, submitted that 
that Court had no jurisdiction. He quoted sec. 33 of the Tramways Act, 
1870, which provided that in any case of difference between a tramway 
company and the local road authority as to the construction of track the 
matter should be referred to the Board of Trade. 

The TOWN CLERK said it was not a question of construction, but of 
maintenance and repair, and the Board of Trade had directed the 
Corporation to that Court to enforce the order. 

aue Bench found the case proved, and imposed fines amounting to £4, 
and costs, 


M‘Kechnie, jun., v. Lowdon Bros. & Oo. 

This action, for the recovery of damages for personal injuries, has been 
settled by the payment of £100 to the pursuer. On April 10 last, pursuer, 
while in the employment of defenders as an apprentice electrician, fell 
3516. from a new building in Glasgow. 


— — —— — — — 


Peculiar Compensation Case. 
Judge Parry heard at Salford County Court on Friday last a claim by 
a night watchman named O'Brien against the British Westinghouse Co. 


for compensation for injuries received in May last during a struggle 
with a man whom he had found on the company’s premises masquerading 
as & ghost. For defendants it was contended that the injuries were not 
received in the course of plaintiff's employment, but his Honour granted 
compensation of 14s. 4d. per week, as he held that it was the duty of 
plaintiff to repel or capture trespassers, and that he could not have been 
expected to know that the intruder was not on the premises for dishonest 
purposes. 
— — 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Sheffield Corporation desire applications for the post of general 
manager to take the control and management of the working of 
their tramways. Applications to the town clerk (Mr. Henry Sayer) 
Town Hall, Sheffield, by noon Dec. 1. See also advertisement. 


The Sanitary Commissioners of Gibraltar require an assistant 
electrical engineer. Salary £200, increasing by annual increments 
of £10 to £250 per annum. Applications by Dec. 16 to Mr. William 
Wallace Copland, secretary and engineer, Sanitary Commissioners’ 
office, Gibraltar. See also advertisement. 


A manager is required for the development aud extension of a 
leading electric power supply company’s businesss. Further parti- 
culars in an advertisement. 

An assistant, with factory experience, is wanted in the electrical 
engineering department of the City and Guilds of London Central 
Technical College, Exhibition-road, S.W., to give instruction in the 
theory and practice of electrical machine design, construction and 
testing. Salary £150 per annum. Applications to Prof. Ayrton. 
See advertisement. 

An under foreman is wanted to take charge of electric repair shop, 
comprising armature winding, bench and machine work. Appli- 
cations to Messrs. Harland and Wolff, Belfast. See advertisement. 

Poplar (London) Borough Council invite applications for the posi- 
tion of borough electrical engineer and manager at £400 per annum. 
Applications to town clerk (Mr. Leonard Potts) by Nov. 28. 

A resident tutor in physics, with mathematics or chemistry, is 
required for Trinity College, University of Melbourne. Salary 
£300 per annum, with board and residence. Applications to Mr. 
P. V. Bevan, Trinity College, Cambridge. 


— ü.! 


Mr. J. B. Gibbons, Engineer, City District National Telephone 
Co., has been appointed engineer to the Oriental Telephone and 
Electrie Co., and will shortly proceed to the East for the purpose of 
conferring with the local managers and advising the board as to 
what system of underground cabling should be adopted for their 
exchanges in India, China, Burmah and the Straits Settlements. 

Dr. J. Donald Pollock has been appointed radiographer and 
superintendent of the electrical department of the Cancer Hospital, 
Fulham-road, London, S.W. 

Mr. Sidney H. Rhodes of Morecambe has been appointed 
assistant electrical engineer at Oldham. 

Mr. J. G. Longbottom, lecturer in mechanics, has been appointed 
professor of mechanics at Glasgow and West of Scotland Technical 
College, in succession to Prof. Rowden, resigned, 

Mr. Holme, assistant manager and accountant of Portsmouth 
municipal telephone department, has been appointed telephone 
engineer to Hull Corporation. 


Mr. R. C. Coxon of Sunderland has been appointed general clerk 
and Mr. H. Atkinson, York, switchboard attendant at Bermondsey 
(London) electricity department. 


Mr. John Lincoln, telegraph inspector for the northern district of 
London, has been appointed postinaster at the House of Commons. 


— — 


Acton. — The Council have engaged Mr. W. H. Trentham as 
consulting electrical engineer for three years, and the question of 
the erection of combined electricity supply and refuse destructor 
works has been referred to him for further report. It has also been 
decided to employ steam-driven plant. 

An “Infant” Company. An amusing case was heard before 
Judge Emden at Lambeth (London) County Court on Wednesday, 
H. W. Branley was sued by the Imperial'Motor Co., Brixton, 
to recover nearly £5 for repairs to a bicycle. Defendant pleaded 
infancy, and when asked his age, said it was 17. Counsel for the 
prosecuting company said defendant, although only 17, was trading 
as H. W. Branley & Co., electrical engineers." This announce- 
ment gave Judge Emden an opportunity of administering a severe 
reprimand to the defendant, and the * company“ was ordered to 
pay the plaintiffs’ claiin and costs at short notice." 

Antony.—The consulting engineer (Mr. J. Enright) has sub- 
mitted his report upon electricity supply. It is estimated that the 
cost of erecting works will be about £7,000. | 
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Argentina.—The Review of the River Plate states that 

Rojas Municipal Council is open to receive proposals for erecting 
electricity works. 

Las Flores Council are about to arrange with Senor Lombardi, a local 
millowner, for the supply by the latter of electricity for public lighting. 


There is a probability that a municipal electricity station will be 


established shortly at Azul. 

The Postmaster-General has drawn up proposals for the joining up of 
the telegraph land lines with those of the other South American States, 
and for joint working. 


The Corporacion Comercial Sud Americana, which was recently regis- 
tered with a capital of $100,000 gold (increasing to $1,000,000), has 
offered, it is stated, on behalf of London bankers, to construct and work 
for 26 years the projected Buenos Ayres municipal electricity works. It 
is proposed that the capital expenditure (estimated at something like 
$13,600,000 gold) should be repayable in 26 years, and the company 
signify their willingness to take a portion of the bonds at 85 per cent. 

It is reported that Buenos Ayres Grand National Tramways Co. 
has refused the terms of the Municipality for the concession for the 
adoption of electric traction on their system. The company asked 
for 99 years and the Municipality offered 55. 

Messrs. E. E. Clérice & Co. have obtained a concession to con- 
struct a system of electric tramways from La Bahia de Sans Blas, 
on the Atlantic coast, to Carmende Patagones. Further particulars 
are given in the Boletin Officiale of Oct. 14, which can be seen at 
the Commercial Intelligence Branch of the Board of Trade, 50, 
Parliament-street, London, S.W. 


Asylum Lighting.—Wilts. County Council have sanctioned 
expenditure of £6,150 upon electric lighting and other works at the 
county asylum. 


Bath.— The accounts of the electric lighting department for 
September quarter show & gross profit of £635, against £469 in the 
corresponding period last year. Owing to increased charges for 
interest and sinking fund, the deficit is £928, compared with £859. 


Bermondsey (London).—The Surrey Commercial Dock Co. have 
consented to electric cables being carried through their premises 
and across the Surrey and Lavender docks. In a report by the 
consulting engineers (Messrs. Kincaid, Waller, Manville and Dawson) 
submitted to the Council on Tuesday, it was stated that since 
the Thames Ironworks Co. completed the re-winding of the gene- 
rator armatures the machines at the station had been entirely satis- 
factory, and the sparking and tendency to flash over which was 
noticeable with the armature winding originally put in had entirely 
disappeared. They had, therefore, issued a final certificate whic 
closed the accounts under the contract. Included in the amount due 
to the Thames Ironworks Co. was £248. 12s., which represents the 
bonus due to the contractors on account of the steam consumption 
of the engines being below that guaranteed. The report was adopted 
and the bonus of £243. 12s. passed for payment. 

Brierley Hill.—Application has been made to the Board of Trade 
for an extension of two years in which to comply with the terms of 
the Council's electric lighting order, 1900. 


Caerphilly.— Owing to the satisfactory nature of the recent 
canvass of ratepayers, applications for the equivalent of 2,720 8 c.p. 
lamps having been received, the Council have decided to proceed 
with their application for an electric lighting order. 


City of London.— At the meeting of the Court of Common Council 
last week the Streets committee submitted a recommendation in 
favour of new gas lamps fitted with incandescent burners being fixed 
in several thorougfares within the City. 

Mr. Painter, in moving an amendment that the question be 
referred back, asked the Court to hesitate before spending any more 
money in the direction proposed. He referred to the investigations 
of the Westminster City Council, who had found incandescent electric 
lighting much cheaper than incandescent gas. The recommenda- 
tions were, however, agreed to. 


Companies Struck off Register.—The following have been 
struck off the Register of Joint Stock Companies :— 
Automatic Fog-Signalling and Rail- . Electric Arms and Ammunition 

way Appliances Syndicate. ' Syndicate. 
British Volta Electric Glow-Lamp | International Electric Storage. 

Co. ' Lithanode Electric Storage Co. 
Collier-Marr Telephone and Elec- : Merthyr Tramway Со. 

trical Manufacturing Co. Monte Video Tramways Co. 
General Traction Co. | Universal Electric Lighting Co. 


Darlington.—The charge for electric current supplied to the 
tramways has been fixed at 1}d. per unit. 


Dartford.—The Electric Lighting committee have been instructed 
to consider and report upon the best method of exercising the powers 
of the Council for the construction of electric tramways. 


_Dundee.—The Tramways committee are considering the possi- 
bility of utilising the water power available at the city reservoir at 
Lintrathen in the generation of electric: energy. 


Durham.—The County Council has resolved to re-elect the 
special committee appointed some time ago to investigate and 
report upon the feasibility of a county scheme of electricity supply. 


East Ham.— Sanction has been received to a loan of £2,700 for 
the purchase of five additional tramcars. 

Wanstead Council have been asked to consent to the extension of 
the tramways in that district. Inquiries are being made as to the 
running of motor oninibuses, and certain members of East Ham 
Council are to visit Hastings, to inspect a type of omnibus used in 
that town. 


Edmonton.—At the half-vearly audit of the District Council's 
accounts on Wednesday, objection was raised by ratepayers to 
expenditure in connection with the opposition to the bill promoted 
by the North Metropolitan Electrical Power Distribution Co., and 
at the efforts of the Council to establish municipal electricity supply. 

In 1900 the Tottenham, Edmonton, Wood Green and Southgate 
local authorities were successful in excluding the company from their 
districts, and then promoted a bill for enabling the Councils to jointly 
undertake electricity supply. This bill had, however, to be dropped in 
consequence of an adverse vote of ratepayers in two of the districts, and 
then the Edmonton Council applied for and obtained & provisional electric 
lighting order, and incurred further expenditure in engaging electrical 
experts. The auditor was, therefore, asked to surcharge amounts exceed- 
ing £1,000, which, it was contended, the Council had expended without 
mandate from a majority of the electors. The auditor, however, held 
that the Council were entitled to expend money in opposition to private 
bills where the interests of the Council were affected, and so far as 
expenditure in other directions referred to was concerned, he deferred 
decision in the matter until the adjourned audit. 

Electric Driving in Mills —A large order has recently been 
obtained by the British Westinghouse Co. for two turbo-generators 
and auxiliary plant, which will form the first introduction of the 
large modern steam turbine for factory driving in India. The 
plant will supply electric power to drive the jute mill of Messrs, 
Birkmyre Brothers on the River Hugli, near Calcutta. 

The turbo-generators will each be of 1,800kw. capacity, furnishing 
three.phase current at 440 volts and 25 periods. Each turbine will 
exhaust into & vertical surface condenser having 4,800 sq. ft. of cooling 
surface, and the exciter generators of 20kw. each will be mounted 
direct on extensions of the turbine shaft. The turbines are to be of the 
multiple expansion parallel-flow type, running at 1,500 revs. per min. 
With steam at 1,1751Ь. per sq. in., 274in. vacuum and 200? F. superheat, 
a low steam consumption will be attained. There will be eight Economic 
boilers employed, supplied by Messrs. Davey, Paxman & Co., of Colchester. 
The various departments of the mill will be driven by Westinghouse 
polyphase induction motors, type C, varying in size up to 700 n.r. The 
three 700 н.г. motors will run at 290 revs. per min. and will be direct- 
coupled by solid flange couplinga at each end of the spindle to 850ft. 
lengths of shafting. A large number of slow-speed motors will also be 
used for direct-coupling to ehafting. The contract includes switchboard 
and auxiliary apparatus, transformers, and two jib cranes. 

The saw mills of Mr. F. G. Minter, at Putney, London, have 
been equipped with sawing, planing, moulding, &c., machines, by 
J. Sagar & Co., Halifax, the whole of which are driven by electric 
motors supplied by the Electromotor and Dynamo Co. Each 
machine (there are 14 in all) is belt-driven from a separate motor, 
two phase current being supplied at 200 volts by the County of 
London Company. 

Biectric Hauling in Australian Mines.—The Australian 
Mining Standard reports that underground electric haulage plants 
have recently been installed at the Berry Consols Extended Gold 
Mining Co.'s mines at Creswick, Victoria. The plant was erected by 
the Austral Otis Co. on behalf of the Ganz Co., and includes a belt- 
driven Ganz dynamo by a Buffalo horizontal engine. Electrical 
energy is also supplied for lighting and for two 9 B.H.P. locomotives. 


Electric Lighting Notices.—The following additional notices of 

intention to apply for electric lighting provisional orders have been 
iven :— 

Clitheroe Corporation, Walmer District Council, Northampton Electric 
Light and Power Co, (extension of area) and Mr. E. P. Harvey (for 
Hexham, Acomb, Sandhoe, Hexhamshire, West Quarter and Warden in 
Nortbamptonshire). In the Clitheroe and Walmer orders clauses are to 
be inserted to enable the Councils to purchase, sell and let fittings, £c., 
and for the transfer of the powers to a company. 


Electric Power in Oheshire.—A syndicate has been formed for 
the promotion of a bill to authorise the generation and supply of 
electricity for lighting and power throughout Cheshire. It is pro- 
posed to erect stations at Neston, Middlewich, Frodsham, Timperley, 
Bollington, and Dukinfield. The area to be served is toa large extent 
industrial, and contains several manufacturing districts. 


Electric Traction Notices. West Ham Corporation are apply- 
ing for a provisional order to extend their tramway system. 

Crompton and Royton District Councils are also applying for pro- 
visional orders to revive and extend the powers granted by their 
1901 tramway orders, &c. 


Electricity in Bakehouses.—Tlie Home Secretary has issued 
an order modifying the proportion of cubic feet of space to each 
person employed in underground bakehouses :— "mu 

(1) As regards underground bakehouses by substituting 500 for 
250 cubic ft. of space to every person ; and (2) as regards bakehouses 
where work is carried on at night by artificial light other than electric 
light by substituting in respect of the period between nine in the evening 


182 


and six in the succeeding morning, 400 for 250 cubic ft. of Space to every 
person. 

Engineering Standards Committee. The committee have 
appointed Messrs. Crosby Lockwood & Son, Stationers’ Hall.court, 
London, E. C., official publishers to the committee. Reports and 
specifications published by the committee ma y be had either from 
Messrs, Crosby Lockwood or direct from the offices of the committee. 


Bxhibition.—Eastbourne Corporation propose to hold an clec- 
trical exhibition in the Town Hall from Tuesday, Dec. 1, till Satur- 
day, Dec. 5, inclusive. Electrical or manufacturing firms desirous 
of exhibiting can obtain particulars from the borough electrical 
engineer, Mr. J. K. Brydges, electricity works, Eastbourne. 

Fair Contracts Clause.— Cheshire County Council, by 21 votes 
to 17, have rejected a resolution to include in future conditions of con. 
tracts a clause to compel all contractors when competing for work 
to undertake to pay the standard rate of wages, work the recognised 
number of hours and observe the accepted conditions of employment 
in operation in the district in which the work is to be carried out. 


Faversham. —The following scale of charges for electricity supply 
has been adopted by the Council Private lighting 6d, small 
motors ôd., motors over 2 u.p. 3d ; Meter rents 1s. per quarter up to 
25 8 c.p., 1s. 6d. per quarter up to 50 8 c.p. 


Pestiniog.—At a meeting of the Council last Friday it was 
decided to employ a competent adviser on electric lighting matters. 
There appears to be same friction between the Council and the Yale 
Electric Power Co, 


Pinchley.— The Electricity committee recently received a com- 
munication from the North Middlesex Gas Co. complaining that a 
cable had been laid in dangerous juxtaposition to the gas mains, and 
requesting that the same be removed; further, that in case of 
accident they would hold the Council responsible. 

The electrical engineer reported that, in his Opinion, there was no 
danger in consequence of the position in which the electric mains had 
been laid, and the clerk has been instructed to state that the Council do 
not consider that there is any danger as alleged, but that if the company 
were still of opinion that there is, the Council would be prepared to alter 
the position of the main at the expense of the company, or refer the 
matter to the Board of Trade for arbitration. 

Foreign Competition.—There has been considerable adverse 
criticism of the recent action cf Brighton Corporation in rejecting 
the tender of the Brush Electrical Engineering Co. for the supply of 
tramway cars and trucks, and this criticism has culminated in & 
mass meeting of the men employed at Loughborough works, who 
passed resolutions of protest. There are 2,000 men engaged in 
these works, and Mr. E. E. Cook, the rolling stock superintendent 
of the Brush Company, was recently interviewed. He pointed out 
how seriously the action of the local authorisies in sending thoir 
contracts abroad affected that section of the artisan class engaged in 
tramway truck and car construction. Mr. Cook stated that at least 
£25 per ton of trucks is spent in labour alone, and as 2,000 trucks 
weighing 2 tons each are built in Great Britain every year, this 
represents a wages bill of £100,000 per annum. This sum is 
depleted by any orders passed to foreign competitors. Mr. Cook is 
of opinion that “ a tariff against foreign-made trucks would enable 
the Brush Co. to forge ahead, and to double or treble their works to 
meet the demand.” Needless to say, Mr. Cook enters very heartily 
into the spirit of Mr. Chamberlain’s proposals. 


Prome.—The Council have accepted the offer of the Urban 
Eleetric Supply Co. for the electric lighting of the streets at £845 
perannum. Application has been made for sanction to a loan of 
£8,500 for extensions of the electricity works, which will bring the 
total capital expenditure to £28,500. 


or any other English town where steam turbines are in use at 
electricity works, before submitting recommendations with regard 
to new plant for Port Dundas and Pollokshaws-road stations. 


Harrogate.—Tho Council have abolished electricity meter rents. 


Ipswich.—The Board of Trade inspection of the new municipal 
electric tramways takes place to-day. 

King’s Lynn.—The Council have 
for a provisional order 
wood, &e. 


Leek.—The District Council have taken up a loan of £9,261 at 
£3. 15s. per cent. for electricity supply. 

The Electricity committee received 70 applieations for the appoint- 
ment of resident electrical engineer. This number has been reduced 
to the following four:—Mr. J. R. W. Grainge (London), Mr. A. 
France (London), Mr. F. M. Carr (Maidstone), and Mr. J. W. Hame 
(Wigan). 

Light Railways.— Tho Bonrd of Trade have confirmed the 


Bere Alston and Calstock (extension of time) and the Totton, 
Hythe and Fawley orders. 


rejected a proposal to apply 
to supply electricity in West Lynn, Gay- 
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Llandudno.—On the recommendation of the Light Railways 
committee, the Council have agreed with the Light Railway Co. (in 
the event of the Colwyn Bay Council obtaining an injunction 
restraining Llandudno Council from supplying electricity to the 
company outside Llandudno) to accept £750 instead of £1,000 as 
the minimum sum to be paid by the company in any one year for 
current for traction. 

London County Oouncil.— At Tuesday's mecting the Highways 
committee recommended that a special meeting of the Council 
should be held to consider the question of purchasing the under- 
taking of the London Southern Tramways Co., and that the local 
authorities in whose district the tramways run be asked whether 
they would object to the overhead system of electric traction being 
adopted, and would pay a contribution to the cost of the necessary 
street widening. 

In the course of a long discussion on this proposal, Lord Welby and 
other members warned the Council against further increasing its com- 
mitmenta for the purchase of tramway undertakings. | | 

Eventually, however, the recommendation was agreed to with only 
four dissentients. 

Tramivays.—The same committee recommended that an expendi- 
ture not exceeding £90,000 be authorised for the purchase of 
12,500 tons of rails, conductor tees, fastenings, &c., required for the 
electrification of portions of the northern system of tramways, and 
the reconstruction of the cable tramways between Kennington and 
Streatham.—Agreed to. 

It was decided that the following suggested tramway routes be 
not proceeded with :—Southwark-street, via Stamford.street and 
York-road, to Lambeth Palace-road; Shepherd’s Bush-road, via 
Richinond-road, High.street, Notting-hill and Bayswater-road, to 
Marble Arch; Battersea Park-road to King’s-road, Chelsea ; and 
Tooting High-street to the county boundary. 

This decision is due either to the refusal of the local authority con- 
cerned to give consent or to the refusal of the local authority to contribute 
to the cost of street widening. 

It was decided that the offer of Messrs. J. G. White & Co. be 
accepted to carry out the road work for the St. John-street and 
St. John-street-road (Northern) Tramways nt a price 15 per cent. 
above that of their contract for the reconstruction of the New Cross 
and Greenwich tramways. | 

Ihe question of spending £35,000 on the rebuilding of the ear 
sheds at Streatham to suit the altered condition of electrical traction 
was adjourned. 


The extension of the existing tramways in Tooting High-street 
and the construction of new termini there at a cost of £13,850 
was approved. 


Deptford Fire Station.—1t was agreed to take from the London 
Electric Supply Corporation a supply of electrie current for the new 
Deptford fire station for a period of two years, the Council guaran- 
teeing a minimum payment of £50. К 

Littleborough.—Sanction to a loan of £1,370 for electric 
lighting has been obtained by the Council. 


Loughborough.—The Council on Monday considered the revised 
estimate of their consulting engineer (Mr. C. H. Gadsby) for the 
erection of electricity works, and it was decided to proceed and 
apply for sanction to a loan of £30,000. The total eost of the 
revised scheme (which involves the erection of electricity works of 
a capacity of 600kw.) is £28,408. 

Lowestoft.—The proposal to introduce a system of free or 
assisted wiring has been postponed. In future consumers are to 
have the option of taking current either on the present maximuna 
demand system of 7d. and 83d., ог at a flat rate of 6d. per unit on 
signing an agreement for 12 months. 


Market Lighting.—Since Friday last the wholesale market at 
Smithfield, Birmingham, has been lighted electrically. 


Monmouth.—The borough electrical engineer (Mr. Blake) has 
reported to the Council upon the recent interruptions in the supply 
of current owing to the failure of the high-tension eables. Mr. 
Blake attributes the fault to bad jointing. 


Municipal Incandescent Lamp Works.—It is stated that the 
ienna Municipal Council have accepted an offer for the erection 
of & municipal incandescent electric lamp factory. The Council 
also proposes to issue stringent rules as to the testing of lamps, &c. 


Municipal Telephony. Following is an extract from a letter 
sent by Mr. W. E. L. Gaine, general manager of the National 
Telephone Co., to the Mayor of Brighton, under date Nov. 16 — 

Sir:—I am directed to call the attention of the ‘Town Council of 
Brighton to the methods adopted by its Telephone committee in 
conducting its competition with the National Telephone Co. I enclose 
copy of a letter addressed by the chairman of the Telephone com- 
mittee to the managing director of Messrs. Hoadleys, Limited, 
Burgess Hill, who have signed a contract for telephone service with the 
National Telephone Co. This company has evidence that similar letters 
have been addressed to each of the persons and firms at Burgess Hill who 
have signed similar contracts, and that, in the case of the Tradesmen's 
Association of that place, a cheque for £100 was sent with the object of 
inducing its members to support the Corporation in preference to the'com. 
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pany. The cheques sent to the Burgess Hill people are the personal 
cheques of the chairman, and, unless the chairman is to be credited with 
unusual philanthropy and zeal, it must be assumed that he will even- 
tually be indemnified by the Corporation, in which event the Corporation 
will be a party to an illegal expenditure of public money. 

In addition to this, a distinct promise is made to the effect that no 
rental will be charged by the Corporation for telephone service until 
these persons are able to speak to 750 Corporation subscribers. This 
promise constitates a distinct breach of the provisions contained in 
the Corporation licence against the giving of favour or preference, and 
the Company has therefore felt it its duty to call the attention of the 
Postmaster-General to the matter. 

The maia object of the Company in this correspondence is to suggest 
for the consideration of the Town Council whether these methods of 
conducting a competitive service which the Corporation has perfectly 
legitimately set up, are such as ought to be resorted to by a great public 
authority, and I am directed to say that they will not be followed or 
adopted by the Company, as they do not, in the opinion of its Board, 
constitute legitimate and proper methods of doing business. 

The letter referred to by Mr, Gaine as having been addressed to 
the managing director of Hoadleys Liniited :— 

Dear Sir: Referring to my call upon you the other day, I hope your 
firm will see their way to support the Brighton Corporation telephone 
system at Burgess Hill. Mr. A, P. Scrase, Mr. 8. T. Maynard, Mr. Davies, 
Mr. Thornton and a large number of very influential Burgess Hill gentle- 
men are supporting our system. The St. George's Retreat, Hayward's 
Heath Asylum, and several other important institutions will be connected 
with our system, and we are particularly anxious to secure the support 
of your influential firm. There is no doubt that the fact that Burgess 
Hill is about to enjoy a cheap telephone service is entirely due to the 
enterprise of Brighton Corporation, and I would point out that the limited 
service of 1,800 calls for £5 offered by the National Telephone Co. is 
only equal to about five cails a day, which you will be eure to exceed as 
as the system extends. Brighton Corporation have obtained the sup- 
port of 1,200 of the leading firms in Brighton, and there can be no 
doubt that the great majority of subscribers in Brighton are joining 
the Corporation system. I am aware that you had signed an appli- 
cation to join the National Telephone Co's system before you realised 
that we should be at Burgess Hill, and I accordingly enclose you a 
cheque for £5 to enable you to pay off the National, as your liability to 
them is merely for one year's subscription. I send you this cheque on 
condition that you will not join the National Telephone Co. for this year, 
and that you become a subscriber to the Corporation system. We will 
undertake to give you a service with Brighton within a fortnight, and no 
rental will be charged until you can speak to 750 subscribers. You will 
айт that two systems at Burgess Hill will be a very great nuisance, and 
now is the time to prevent the establishment of the National Telephone 
Co. at Burgess Hill. I am glad to see the Burgess Hill Council are 
supporting our system and we elso have the support of the County 
Council and every local council in the Brighton area. Subscribers to 
the Brighton Corporation system can speak to all the National Telephone 
Co's subscribers in London, Eastbourne, Seaford, Worthing, Lewes, and 
in every town in England except Brighton, on payment of the Post Oflice 
fec for trunking. All terminal fees charged by the National will be paid 
by Brighton Corporation.— H. Canprx. 


The telephone exchange system of the Brighton Corporation was 
brought into use on the 13th inst. 

At Tuesday's meeting of Glasgow Telephone committe: the 
general manager (Mr. A. R. Bennett) reported that the number of 
telephones subscribed for had reached 10,322. 

Newcastle-on-Tgyne.— The Corporation resolved on Wednesday 
to promote a bill for various improvements, including the construc- 
tion of additional tramways. 

Newfoundland Telegraphs.—Mr. R. G. Reid has sent in a claim 
against the Government for $3,000,000 for losses sustained by him 
through the Government taking back from him in 1901 the control 
of the Newfoundland telegraph system. 


Obituaries.— Mr. James Buchanan Mirrlees, a partner in the 
well-know Scottish finn of Mirrlees Watson Co., died at his resi- 
dence at Kelvinside, Glasgow, on Monday in his 82nd year. 

An inquest was held last week into the circumstances attending 
the sudden death of Mr. L. Page, electrician at the Middlewich Elec- 
trolytic Alkali Works. Mr. Page had only gone to the works two 
days previous to his death, which occurred very suddenly following 
a fit, and before medical aid could be obtained. 

Ormesby.—' The Board of Trade have notified the Council of 
intention to revoke their provisional electric lighting order. A 
sub-committee has been deputed to confer with Redcar Corporation 
as to engaging an electrical expert. 


Paignton.—The Council on Monday discussed in detail and 
approved an agreement with the National Electric Construction Co. 
for the erection of electricity works. 

Paisley.— Sheriff Cheyne having recalled the interdict recently 
issued against Mr. W. M. Murphy from proceeding with the recon- 
struction of the Paisley tramways, the Paislev Corporation have 
applied to the Board of Trade to appoint an arbitrator to settle the 
question as to the use of foreign as opposed to Scotch granite for 
the construction of the permanent way. 


Peking.— It is reported that a Hamburg firm has secured an order 
for the electric lighting of ** the Chinese Emperor's palace at Peking." 


Pembroke (Ireland).—Applieation has been made for sanction 
to a further loan of £20,000 for extensions of the electricity under- 
taking. The electrical engineer (Mr. Price) has reported to the 
Council that the demand for current continues to increase and that 
the net revenue is increasing in a satisfactory manner. 


Penzance.— The Electric Lighting committee recommended the 
Council to support the application of the Penzance and District 
Electric Supply Co. for a provisional electric lighting order. 


Plymouth.—A Local Government Board inquiry was held on 
Tuesday, Wednesday and Thursday this week into the application 
of the Corporation for sanction to borrow £248,252 for capital 
expenditure incurred for electricity supply and other works, and 
£6,700 for future extensions to the electric lighting. 

The town clerk (Mr. J. H. Ellis) gave information as to population. 
rateable value, &c., and said Plymouth’s capital indebtedness had grown 
from £255,537 in 1902 to £1,722,324 at present. He gave the causes for this 
great increase, which included the construction of electric tramways and 
the erection of electricity works. The amount they now sought to borrow 
included sums spent to March 31, 1903—sums spent since and money 
unspent. The first item was £41,465 for extension of electricity build- 
ings and also for the supplementary sum of £6,700, the estimate capital 
expenditure for the current year. The electricity station was a combined 
one, for lighting and tramways. So far as the expenditure was for 
tramways, it was & municipal purpose, and so far as it was for light- 
ing it was a sanitary purpose. The original estimate was for £46,000, 
and that was sanctioned except £400, in February, 1897. The 
next sanction applied for in October, 1899, was for £20,000 to 
the Board of Trade for tramways, and was granted in June, 1900. 
The next sanction was for £29,000, by the Board of Trade in July, 1902. 
In December, 1899, it was shown that they wanted £38,000 additional, 
and in January, 1902, a further report showed that they wanted an 
additional £19,000. Now they were asking for the actual expenditure 
and for the estimated expenditure on capital account for the current year. 
But that would not exhaust the money they would require in the next 
three or four years. He mentioned that because it might occur to them 
that the large sum of £105,400 which the Council put in their bill for 
electricity was hardly justifiable. But that amount would have given 
them £44,000 in addition to what they had already spent and what they 
required for the current year, and would have been sufficient to cover the 
capital expenditure on electricity account for the next seven years. 

Mr. E. Pransk Brun (опе of the ре But you are asking now 
only for such sum as will carry you to March, 1904. 

Mr. T. 14.18: Yes, and that is all I dare ask yon for, because of the 
limitation of borrowing power, because the first thing we have to consider 
is the main drainage, and I do not think you can grant all we want for 
electricity for another four or five years. 

For the opposition, Mr. Greenway said they did not so much oppose the 
application of the Corporation to borrow money to put their house in 
in order, but his clients realised that the Corporation were not even ask- 
ing for enough to do that, and that when the sum had been granted the 
same troubles, irregularities and difficulties would be experienced unless 
there was attached to the sanction some condition which should put the 
town under an audit and at the same time provide a personal liability in 
the case of those who committed the irregularities. He did not neces- 
sarily suggest & Government audit, but there might be some method by 
wbich personal liability could be established, because without it it was 
absolutely impossible to stop these irregularities. It was shown con- 
clusively by the report of the borough surveyor and the electrical 
engineer that over 30,000 would, within & comparatively short period 
of years, be required for reconstructing the electrical system. With a 
bank prepared to grant overdrafts of hundreds of thousands of pounds, 
there was no check whatever for the ratepayers. 

The Bonovan El. xCTrnICAL ENGINEER (Mr. Okell) said, in reference to 
depreciation on the electricity account, in the first two years the 
loss sustained in the sense of sums which ought to have been 
charged on the rates were carried to a suspense account. They had 
turned the corner, and the whole of that suspense account had been 
cleared off, and they had a small reserve. Up to March 31 the sum 
spent on capital account which the Corporation had no authority to 
borrow was £41,465. 

The Town CLERK explained the sums spent for traction and for lighting 
purposes, and the inspector suggested that these accounts need not be 
kept eeparate. On the one account there were balances remaining of 
sums already sanctioned, and the inspector said these might reasonably 
be put against the sums they had technically spent without sanction. 

Cross-examined by Mr. Greenway, Мг. Okell agreed as to the necessity 
of a depreciation account. He considered the life of the machinery at 
about 25 years. He would also allow for obsolescence in addition to 
depreciation. The life of electric mains and cables was a debatable point, 
but not less than 15 years. No part of the £41,465 spent on the electricity 
undertaking was included in any of the previous sanctions. Current was 
supplied to the Corporation tramways at 2d. per uuit, and to private con- 
sumers for power at 3d., and in certain instances at night for 23d. 

Mr. Bvnp called attention to two sums entered in the electricity 
account, one in revenue and the other in capital acccunt, both referring 
to а reserve fund, and said he had not been able to find any reserve fund 
anywhere, 

The Borovan Treascrer explained that last year the whole of the 
profits were kept back, with the result that the balance of suspense 
account was wiped out, and a reserve of £409 created 

Where is that reserve fund? Where is the cash ?—There is no reserve 
fund. It is simply a statement in the balance- sheet. The cash has gone 
into the Corporation account. 
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Is it merely à paper reserve fund, or can you put your hand on that 
£409, and take it out of the reserve fund at any moment and use it ?—It 
is in the same category as the balance unspent at the depot, It is all in 
the one banking account. | ; . 

Then all you can say is that there is cash, but that cash is really in the 
banker's hands as against the over-draft ?—Yes. 

Now you have got cash due to bankers £3,501. Yet you are are able to 
carry to reserve fund £409. Why should that be ?—Because on the other 
side we havesundry debts £5,321. 

These sundry debts enable you to put in the sum of £409. It is really 
a balance to make up your balance-sheet. You never have any cash, but 
you have debts outstanding, and you call this & reserve fund, when it 
really is not cash or anything of the sort?—That is во. 

Then it is merely & paper entry, and is the balance of your income and 
expenditure account ?— For the year, yes. . 

Mr. OkkLL, re-examined by the Town Clerk, said current was supplied 
to the Plymouth, Devonport and Stonehouse Tramways Co. up to a limit 
of 80,000 units fora fixed sum of £1,000. This worked out at 3d. per unit. 


Presentation.— On the occasion of the marriage, on the 10th 
inst., of Mr. E. A. Barker (borough electrical engineer at Barnsley) 
and Miss A. Blackwell (second daughter of Mr, J. Blackwell, 
Walsall), the staff of Barnsley Corporation presented to Mr. Barker 
& barometer, and also a time-piece from the public lighting staff. 


Rotherham.—The council are promoting a bill to enable them 
(inter alia) to supply electric motors and fittings and to wire 
consumers' premises, 


Bt. Pancras (London).—The new Borough Council have rescinded 
a resolution passed by their predecessor against the construction of 
electric tramways in Tottenham Court-road. The scheme for 
widening the southern end of Hampstead-road and for the construc- 
tion of a tramway across Euston- road and along Tottenhain Court- 
road to a point opposite the Horse Shoe Hotel will, therefore, be 
proceeded with. 


St. Petersburg. —The population of the district served by the 
various electrieity supply undertakings in this city is about 
1,000,000. There are four of these undertakings, one owned by the 
Russian Helios Co., the second by the Russian Electrical Company, 
the third by a Russo-Belgian Co., and a fourth by the Smirnoff Co. 
The latter company was the first in the field, followed by the 
Russian Company, followed again by the Helios Co., and, lastly, by 
the Russo-Belgian Co. The total connections represent the equi- 
valent of 800,000 8 c.p. lamps to about 10,000 consumers. The price 
of current per kilowatt-hour for lighting is 74d. and for power 8d. 

St. Petersburg Municipality are about to construct nearly 200 miles 
of electric tramways, and have under consideration several schemes 
for the utilisation of adjacent water-power. 

This city is supplied by a municipal telephone system, which 
has a total subscription of 15,000, the rate to private subscribers 
being 50 roubles per annum. 1 


St. Vincent.— The telephone service on the island of St. Vincent 
realised a revenue of 4419 in 1902, compared with £830 in 1901. 
Communication is established between Kingstown, Chateaubelair 
(on the Leeward side) to Georgetown (on the Windward side) of 
St. Vincent, about 24 miles either way. The service is said to be a 
most useful one, and to be increasing in public favour. Slowly but 
surely this distressful isle is recovering from the recent disaster. 

Shrewsbury.—The salary of the borough electrical engineer (Mr. 
C. M. Johnston) has been increased from £300 to £850 per annum. 

Speed of Electric Tramcars.—At the South-Western Police 
Court (London) on Monday, Mr. Garrett, on the application of 
Mr. Moffat Ford, granted 10 summonses against the London County 
Council for driving certain of their electric tramcars at a speed in 
excess of the legal limit. The speed of the cars was (applicant 
stated) far greater than that of the cars of the London United Tram- 
ways, whose drivers were fined last week for a similar offence. 

Stirling.—A report by Prof. Kennedy on the conversion of the 
5 system to electric traction has been presented to the 

'ouncil. 


oh force: NE Council, who have before them a proposal by the 
Southern District Electricity Corporation, have also received a com- 
munication from Messrs. Pressland and Fippard on the subject of 
electricity supply. The firm offered to supply current for public 
lighting at & price not exceeding 8d. per unit. The Finance 
committee is considering these offers. 

Sydney (N.8.W.)—On the recommendation of their consulting 
engineer, Mr. T. Hooke, the Lighting committee have instructed 
Messrs. Preece and Cardew to ascertain from Dick, Kerr & Co. their 
terins for supplying an additional 1,000 H.P. steam alternator, with 
condensing plant, switchboards, &c., and 1,000 н.р. additional sub- 
station machinery, with necessary additions to switchboards, &c., 
eiue their terms for two additional steam alternators of 1,000 H. p. 
each. 


Theft of Telegraph Wire.—At the Central Criminal Court, 
London, on Monday, four youths pleaded guilty to an indictinent 
charging them with stealing a large quantity of copper wire, the 
property of the L. and S.W. Railway Co. The facts were stated in 


our last 1ssue, and the Recorder sentenced one of the prisoners to 
15, another to 10, and a third to six months’ imprisonment with 
hard labour. The fourth was bound in his own recognisances in 
£20 to come up for judgment. The Recorder characterised the 
theft as а most mischievous offence which might have brought 
about a terrible calamity. 


Thibet.—Col. Younghusband's force, which is about to operate in 
Thibet, has already erected in that country over 100 miles of tele- 
graph line at an altitude of 15,000ft., which is said to constitute a 
record as to height. 


Todmorden.—An inquiry was held last week into the application 
of the Council to borrow £21,274 for electricity supply and £6,500 
for refuse destructor works. There was no opposition. 

The town clerk (Mr. D. Su'cliffe) asked the inspector to allow 40 years 
for repayment of the loans. The necessity for an electric lighting scheme 
had practically been forced upon the Council by applications and sugges- 
tions made by a large number of ratepayers. Several firms had begun to 
put in independent installations, and there seemed little doubt that the 
municipal undertaking could be made à paying concern. The site for 
the station was adjoining the gasworks. 

The consulting engineer (Mr. H. Waring) said a canvass had been made 
of the district, and there were applications for the equivalent of 4,800 
8 c.p. lights, principally by shopkeepers for lighting, and another 2,000 for 
motive power for mills and workshops. 

The Mayor said it was not proposed to go in for electric tramways at 
present, but he thought something might be done in the near future in 
an experiment in electric 'busses. 


Tramways in Cheshire.—A syndicate is promoting a scheme 
for constructing an electric tramway to connect the Manchester 
Ashton-under-Lyne, Oldham, Stalybridge, Mossley, Dukinfield 
Denton, Hyde and Stockport electric tramways with the Glossop 
and Hadfield electric tramways, and with the Great Central Rail- 
way Co.’s 1nain line at Mottram. Application will be made for a 
light railway order. The line will have a total length of about 
seven miles, and will provide intercommunication between Staly- 
bridge, Hyde, Mottram, Broadbottom, Glossop (at Woolley Bridge), 
Hollingworth and Tintwistle. Parcels, light goods and minerals 
will also be carried. 


Transvaal.—The imports of electric cables, wire and fittings 
into the Transvaal for the eight months ended Aug. 1903, were 
valued at £49,000, compared with £29,000 in 1902. Tramway 
material imports were valued at £57,000 in 1903, compared with 
£12,000. 


Trowbridge.— The Electricity committee have been instructed to 
report upon the proposed application of the Western Electric Distri- 
bution Corporation for a provisional electric lighting order, and 
also as to the desirability of carrying out the terms of the Council’s 
electric lighting order (1901). 


Whitley Upper.— Negotiations are proceeding with the York- 
shire Electric Power Co. for a supply of electricity in bulk to the 
District Council. 


Willesden.—It was announced by the electrical engineer (Mr. 
E. T. Ruthven-Murray) at the last meeting of the Council that, 
although the electricity works had not yet been in operation six 
months, the equivalent of 8 c.p. lamps connected was 16,965, and 
3,290 awaited connection, the total being 2,000 in excess of the 
demand originally anticipated at the end of the first year's working. 


Wishaw.—Terms have bcen arranged between the Council and 
the Clyde Valley Electrical Power Co. for the supply of electricity 
in the district, and & provisional order is to be applied for. 


Workmen's Compensation Acts.—A departmental committee, 
recently appointed by the Home Secretary, is engaged in consider- 
ing what amendments in the law relating to compensation for 
injuries to workmen are necessary or desirable, and to what classes 
of employments not now included in the Workmen's Compensation 
Acts those acts can properly be extended, with or without modifica- 
cation. The committee consists of Sir Kenelm Digby, his Honour 
Judge Lumley Smith, K.C., Sir Benjamin Browne, Capt. A. J. G. 
Chalmers, and Mr. George N. Barnes (secretary of the Amalgamated 
Society of Engineers). Mr. R. R. Bannatyne, of the Home Office, is 
secretary. 


Yorkshire Blectiic Power Co — The first generating station of 
this company is in course of erection at Thornhill, and the arrange- 
ments for the buildings, plant and mains, now completed enable the 
directors to state that a supply of electricity to power users within 
a reasonable distance of the station will be available on Dec. 1, 1904. 

The directors have appointed Mr. W. B. Woodhouse, A. M. I. M. E., 
A.M.LE.E., formerly engineer to the Newcastle Electric Supply Co. ae 
as resident engineer in charge of their business in Yorkshire. Mr. Wood- 
house has permanently taken up his duties, and is in charge of the 
company's interests at Central Bank Chambers, Infirmary-street, Leeds. 

The directors are prepared to enter into contracts with local authori- 
ties, colliery owners, manufacturers and others in the district for the 
supply of electricity, and Mr. Woodhouse is ready to furnish full informa- 
tion as to the cost and application of the power to be distributed by the 
company. 
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Cricket.— The second annual tea and social in connection with 
Leeds Corporation Electricity Works Cricket Club took place on 
Saturday, Nov. 7. The city electrical engineer (Mr. H. Dickinson), 


president of the club occupied the chair, and urged all members of 


the works establishment to take up physical and mental culture, 
reading, &c., during the winter months. After the programme was 


finished Mr. Dickinson presented numerous prizes, W. Merritt 


taking first for batting, T. Merritt second for batting, R. Rowntree 
first for bowling, W. Merritt second for bowling and G. Newby the 


fielding prize. 
TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. | 
Preston Corporation invite tenders for the supply and erection at 
their tramway power station of a traction switchboard and acces- 
sories. 
(Mr. Walter H. Tittensor) by Dec. 12. See advertisement. 


Crewe Corporation invite tenders for wiring the new municipal 
Specifications, &c., from the borough electrical engineer 


buildings. 
(Mr. H. H. Denton), Electricity Works, Crewe. Plans can also be 
inspected at the offices of the architect (Mr. H. T. Hare), 18, Hart- 
street, London, W.C. Tenders to Mr. Denton by Dec. 4. See also 
advertisement. 

Brighton Corporation invite tenders for six water-tube boilers, two 
separately-fed superheaters, economisers, induced-draught fans and 
motors, steel chimney stack, feed- 
with foundations and brickwork for same; a system of steam, 
exhaust, feed, blow-off and suction pipes, together with their valves ; 
cast-iron storage tanks, hot-well tank and water purifier, and 80 cast. 
iron circulating water pipes. Tenders to Mr. F. J. Tillstone, Town 
Hall, Brighton, by 10 a.m. Dee. 7. 

The directors of the North-Eastern Railwa y Co. are prepared to 
receive tenders for telegraph apparatus, wire, and line stores for six 
months ending June 30, 1904. Forms of tender from the company's 
telegraph superintendent (Mr. C. H. Ellison) and tenders to the 
secretary (Mr. C. N. Wilkinson), York, by noon Dec. 7. See 
advertisement. 

London County Council invite tenders for supply, delivery and 


erection in the Greenwich electricity generating station of four 


8,000kw. three-phase generators with exciters. Tenders to the clerk 
(Mr. G. L. Gomme) by 10 a.m. Dec. 8. 

London County Council also invite tenders for wiring and fitting 
for electric lighting of five sub-stations and three car sheds in connec- 
tion with the Council's tramways. Tenders to Mr. G. L. Gomme, 
County Hall, Spring-gardens, S.W., by 10 a.m. Dec. 8. 

Middlesbrough Electric Lighting committee invite tenders from 
manufacturers for one 600kw. steam turbine dynamo, two Lancashire 
boilers and mechanical stokers and one feed pump, one jet condenser 
and steam-driven pumps and wood cooling tower. ‘Tenders to town 
clerk (Mr. Alfred Sockett) by noon of Saturday, Nov. 98. 

Newport (Mon.) Electricity committee invite tenders for three 
motors of about 50 B. H. P. each, together with switch gear. Ten- 
ders to chairman of Electricity and Tramways committee, Town 
Hall, Newport, Mon., by Nov. 28. 

Dorchester Council is prepared to negotiate with companies 
willing to take over and work under lease their provisional electric 
lighting order, 1901. Offers to town clerk (Mr. A. G. Symonds) by 
Nov. 26. 


Dublin United Tramways Co. invite tenders for stores, including 
electrical supplies, car fittings, iron, steel, castings, oils, paints, 
ironmongery, &c., for year ending Dec. 81,1904. Tenders (addressed 
to chairman) by Nov. 80. 


The directors of the Caledonian Railway Co. invite tenders for 
stores for six or 12 months from Jan. 1, 1904, including telegraph 
appliances, telephones, &c., electric lighting materials and fittings, 
bolts and nuts, copper rivets, &c., drysalteries, hardware, glass, india- 
rubber and asbestos goods, galvanised wire, wire fencing requisites, 
locks, oils and grease, tools, screws, &c. Tenders to secretary 
(Mr. J. Blackburn), 302, Buchanan.street, Glasgow, by 28rd inst. 

The directors of the Great Western Railway Со. invite tenders 
for their proposed power station at Park Royal, near Acton, for 
water-tube boilers, engines, three-phase generators and auxiliary 
plant. Tenders to secretary (Mr. G. K. Mills), Paddington Station, 
London, by Dec. 7. 

The Cheshire Lines Committee invite tenders for stores for 1904, 
including telegraph materials, electric signals, glass, screws, files, 
bolts, signal wire, &c. Tenders to secretary, Central Station, Liver- 
pool, by Nov. 27. 

Kirkcaldy Corporation invite tenders for combined steam engine 
and dynamo (about 400kw.) for lighting or traction. Tenders to 
the town clerk (Mr. Wim. Macindoe) by noon Nov. 23. 


Tenders to the consulting and resident electrical engineer 


umps and exhaust heater, together 


185 


Hornsey Urban District Council invite tenders for meters, indi- 
cators and consumers’ fuse boxes. Tenders to Mr. F. D. Askey, 
99, Southwood-lane, Highgate, N., by 4 p.m. Nov. 80. 


Tenders are required for heating and ventilating (including elec- 
tric fans) at Belfast Assembly Buildings. Tenders to Messrs. Young 
and Mackenzie, Scottish Amicable Buildings, Belfast, by Dec. 4. 


Kilmarnock Corporation invite tenders by 27th inst. for work 
required in erection of electricity station and tramcar shed. 


The Directorates-General of the Royal Italian arsenals at Spezia, 
Naples and Venice, invite tenders for the supply of electric lamps 
for the lighting of Italian warships to the vali of about £1,500. 
The Gazetta Ufficiale of Nov. 10 contains further particulars. 


TENDERS REOEIVBD AND ACCEPTED. 


Mather and Platt have secured (through their local agents, J. F. 
Macadam & Co.) the contract for supplying the whole of the elec. 
trical machinery required by the La Plata (Argentina) Cold Storage 
Co., comprising three 200kw. and two 60kw. steam dynanios, sur- 
face condensing plant with motor-driven circulatin and air pumps, 
&c. There are to be 45 motors installed ranging fon 1j n.n.». to 
42 n. H. p. 


London County Council have selected tlie following firms to 
supply engineers’ goods for electrical stores during 1904 :—A, 
Wilson & Co., Buck and Hickman, Mosers Limited, Jukes, Coulson, 
Stokes & Co., P. and W. MacLellan, J. Gibb & Co., M. Wilson 
& Co., G. Braulik, and Stewarts and Lloyds. 

Since the contract was placed with Messra. Hadfield's Steel 
Foundry Co., Tinsley, Sheffield, for special work for the J ohannesburg 
tramways, a further order has been placed with the firm for the 
special work for the car sheds for the sum of about £2,000. 

The contract for the electrical equipment of Messrs. Tolhurst & 
Sons cement works at Northtleet, Kent, including a complete instal. 
lation for electric lighting and power, arc lamps, pumping plant, &c., 
with wiring, has been awarded to the British Westinghouse Co. 

Whitehaven Council have accepted the tender of the British Insu- 
lated and Helsby Cables Limited for armoured cable, and that of 
Callender's Co. for 2,500 yds. of cable. 


Tunbridge Wells Council have accepted the offer of the Aron 
Meter Co. for cleaning Aron electricity meters at 2s. per meter per 
annum. 


The steel rails and fishplates for the Sunderland and District 
Tramway Co's. system will be supplied by the North-Eastern 
Steel Co., M iddlesbrough. 

Colchester Corporation have accepted the tender of Siemena 
Brothers & Co. for cables at £393. 

Ashton-under-Lyne Council have placed an order with De Grelle, 
Houdret & Co. for arc lamp carbons. 


Kingston-on- Thames Town Council have accepted the tender of 
the Schattner Electricity Co. for 500 demand indicators at £800. 


BUSINESS NOTIOES. 


Messrs. A. Higgins and S. Griffiths have entered into partnership 
to carry on the business of electrical engineers and contractors at 
4, Albany-street, Regent's Park, London, N.W., under the name 
of Higgins and Griffiths. 

The City addressof Mr. E. Kilburn Scott, M. I. E. E,, A. M. Inst. C. E., 
is 18, St. Helen's-place, London, E.C., where he is associated witt 
Messrs. Harper Bros. & Co. in the engineering work of the North 
Wales Power and Traction Co., the Bath and the Sunderland 
District Electric Tramways, &c. 

Messrs. E. T., E. S, and W. H. Mackrill (trading as E. T. 
Mackrill & Sons), electrical engineers, Aylesbury, have dissolved 
partnership. Debts by Messrs. E. S. and W. H. Mackrill, who 
continue, 


Mr. A. Lester Taylor has retired from the firm of Lester Taylor, 
Kelly and Hide, electrical engineers, 36, Dale-street, Liverpool, and 
the business will be continued by the remaining partners as Kelly 
and Hide. 

Mr. F. S. Pillan has 
& Co., 11, Victoria-street, London, S.W. 
and P. J. Brewer continue. 


LIQUIDATIONS, BANKRUPTOIES, &c. 


À well-attended meeting of the creditors of Ferranti Limited was 
held in London on Wednesday under the presidency of Mr. W. D. 
Davidson, secretary of the company. The petitioning creditors 
(Messrs. Estler Bros.) were present with their legal representative. 
Messrs. Ferranti were represented by the official receivers and 
managers (Messrs, A. W. Tait and Arthur Whittaker) and by 
Mr. Ferranti :— 

The CuarrMan said the object of the meeting was to fully explain the 
financial position of the company, and, if thought desirable, to appoint a 
committee of the largest creditors to investigate the affairs of the company 


retired from the firm of Haydn Harrison 
Messrs. H. T. Harrison 
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and tò decide upon the best means of bringing about a reconstruction or 
reorganisation. He explained that in 1891 Mr. Ferranti was the sole 
owner of the business. In that year there was every appearance of its 
profitable development, and it was decided to form a company with 
a capital of £100,000 in debenture stock, £120,000 in preference shares, 
and £100,009 in ordinary shares. The flotation was not successful, but 
the capital was underwritten. About £60,000 was, however, subscribed, 
and the directors went to allotment. Later on the company found 
that their available capital was not sufficient to meet the strain 
of outgoing expenses on a number of large contracts in hand for 
municipalities and other bodies requiring long credit and making 
part payments at infrequent intervals. This brought the company 
to its first crisiss and fresh capital had to be found. +£60,000 was 
raised, and with this a portion of the liahility of the company to 
the bankers was extinguished. The company, however, still found it 
impossible to continue for any length of time with its limited resources, 
and was compelled to again obtain temporary loans from the bankers: 
Subsequently, a farther £50,000 capital was raised, about £30,000 of 
which was paid to reduce bankers’ claims, leaving £20,000 available as 
working capital. The company’s financial position was not, however, 
materially improved by this comparatively emall addition to its capital, 
and it was this year considered advisable to place the position of affairs 
before the Court, who appointed receivers and managers to conduct the 
business until such time as the creditors had met and decided what was 
to be done. The work of the officials appointed by the Court (continued 
Mr. Davidson) was an earnest endeavour to carry out existing contracts, 
and to keep the business moving in the interest of all concerned. This 
had so far been very successfully done. Messrs. Tait and Whittaker 
had ascertained the exact position of affairs up to Sept. 2 last, 
nnd had issued a printed statement to the creditors in October. 
It would be seen that the receivers and managers had decided, 
after careful investigation, to discontinue the engine and dynamo 
department of the company and to confine their operations at 
present to continuing and developing the electric meter and switch gear 
manufacturing departments. Owing to the keen competition in all work 
relating to engines and dynamos, it was found that these departments 
could not be continued profitably, whereas the departments dealing with 
meters and switch gear could, under efficient control and good manage- 
ment, give satisfactory pecuniary results. The chairman pointed out 
that the receivers and managers represented the secured creditors, but 
they desired to work amicably with all creditors, so that the business 
might go on. They urged that a forced liquidation would disadvanta- 
geously affect the prospects of all the creditors, as Mr. Ferranti’s valuable 
services, the interest and goodwill of the business, and the patents, draw- 
ings and stock would be depreciated or disappear in such a forced 
liquidation. He (the chairman) represented the preference shareholders 
for upwards of £100,000 cash capital. He thought it desirable that the 
meeting should appoint a committee to co-operate with the directors in 
devising a scheme of reconstruction. He referred to the fact that the 
petition for a compulsory liquidation presented by Messrs. Estler Bros. 
had that day been adjourned for a fortnight. 

Messrs. Estler Bros.’ solicitor said he had agreed to the adjournment 
referred to in order to enable this meeting to decide upon some definite 
action on the lines indicated by the chairman. 

The CHarrnman, replying to questions, said the unsecured creditors were 
for £56,000, the bankers being secured by a second mortgage, which was 
to be reduced to £20,000. But if the Court found that the meter and 
switch gear departments of the company’s business could not be carried 
on at a profit, the bankers would not consent to the proposed scheme of 
reconstruction. But, of course, time would be given, so that the experi- 
ment might have a fair chance. This was especially desirable as the 
company had an improved form of electric meter which he (the chair- 
man) was assured would be a profitable asset. The company’s type of 
switch-gear had also been improved in many ways, and he was further 
assured that a profitable business awaited the development of this branch. 

Mr. HrwpEnsoN (representing Messrs. Thomas Bolton & Sons) said 
his firm were among the largest creditors, their debt amounting to 
£3,500, Messrs. Estler Bros. being only for £910. He had found out 
that creditors who had pressed for payment had been paid their accounts, 
and he complained of this action, and said all creditors should have 
received equal treatment. He urged that the creditors should have been 
called together as soon as the directors had ascertained the condition of 
affairs. He strongly urged the meeting not to force a compulsory 
liquidation, and proposed the appointment of a committee of not more 
than 10 creditors to confer with the directors, receivers and managers to 
prepare a scheme of reconstruction or reorganisation and submit this to 
a subsequent meeting. 

This proposal having been duly seconded, and the chairman having 
replied to various questions, a resolution drafted on the lines of Mr. 
Henderson’s proposal was carried. 

Messrs. Estler Bros.’ representative agreed to a further adjournment 
of the hearing of their petition for six weeks, in order to enable the com- 
mittee chosen to submit their scheme, but without prejudice to their 
legal position. The following committee were then chosen: — 

Mr. Nalder (Messrs. Nalder Bros. and Thompson, creditors for £1,136). 

Mr. Henderson (Messrs. Bolton & Sons, creditors for £3,750). 

The London Electric Wire Co. (creditors for £3,000). 

Messrs. Estler Bros. (creditors for £910). 

Mr. Coles (Messrs. Babeock and Wilcox, creditors for £1,397). 

The Great Central Railway Co. (creditors for £2,074). 

Mr. Taylor (creditor for £907). 

Mr. George Schultz (creditor for £200). 

Mr. Brotherton (New Brotherton Tube Co.). 

Mr. Bergtheil (Messrs. Bergtheil and Young, creditors for £600). 

The Carron Company (creditors for £4,000), 


A receiving order has been made against Geo, Neale, electrician. 
2, Fulham VPalace-rond, London, S.W., formerly trading with 
another as the South Western Electrical Contracting and Main- 
tenance Co. 


A second dividend (2s. 8d ) will be payable on Nov. 23, at the 


liquidator's office, 7, Lothbury, E. C., in the liquidation of Harry 
South & Co. (Ltd.). 


A meeting of the Eleetrie Royalties Syndicate (Ltd.), will be held 
at 82, Victoria-street, London, S.W., on Dec. 18, to receive an 
account of the winding up. 


Sales by Auction.— Messrs. Weatherall and Green will sell 
by auction at Brunswick-buildings, Brunswick-place, City-road, 
London, on Nov. 80 and following day, at 12 for 1 o'clock, the 
whole of the valuable plant and stock of the Renewable Electric 
Lamp Co. (Ltd.) (in liquidation), comprising the complete equip- 
ment of an incandescent electric lamp factory. Further particulars 
are set out in an advertisement. Catalogues from the auctioneers, 
22, Chancery-lane, London, W.C. 

Messrs. James D. Terson & Son, 27, Castle-street, Dover, have 
been instructed by Messrs. A. Verey & Co. to sell by auction, on 
Nov. 24, 25 and 26, an extensive stock of electric lighting plant, 
dynamos, machinery, &e, at London-road, Buckland, Dover. See 
advertisement. 


Plant for Sale.—Mr. George Adams, 144, High Holborn, London, 
W.C., has for sale a small combined electric lighting plant, particu- 
lars of which are given in an advertisement. 

The Newcastle-upon-Tyne [Electric Supply Co. (Ltd.), owing to 
removal of their new power station, have for sale several Ferranti 
modern high-tension switch gear panels complete with latest type 
oil-break switches and fuses, ‘bus bars, synehronising gear, high- 
tension voltmeters and synchronisers. Further particulars are 
given in an advertisement. Communications to the manager, 50, 
New Bridge-street, Newcastle-on-Tyne. 

New Insulation Testing Set, &c.—The accompanying illustra- 
tion (Fig. 1) shows an ohmmeter and generator recently placed on 
the market by Messrs, Everett, Edgecumbe & Co. The chief advan- 
tages claimed are that it is direct-reading, has an extremely open 
scale (about 12in. long), ensuring accurate readings, the indications 
are independent of the testing voltage and unaffected by the 
strongest magnetic fields (so that it can be used close to dynamos 
or motors), and that it is compact and light. The set works on the 
Wheatstone bridge principle, but is constructed so that the insula- 
tion is read off directly on the dial, no plugs or switches being 
employed. For ordinary insulation testing the set can be used to 


Fio. 1. 
New Insulation Testing Set. 


Fra. 2. 
Lamp-testing Wattmeter. 


read from 1,000 ohms to 20 or 50 megohins, while for mains testing 
an additional range can be added, so that measurements up to, say, 
200 megohnis can be measured. The ordinary generator can be used 
with it instead of the portable battery. The makers have adapted 
the insulation set to copper resistance measurements, so that a com- 
plete set can be obtained 8}in. by 6hin. by 6in., by means of which 
resistances of from th of an ohm up to 200 megohms сап be 
measured without any alteration of connections or any manipulation 
whatever. Either a generator or a battery can be used, or, of 
course, current from supply mains. For the copper resistances a few 
Leclanché cells are all that are required. 

Fig. 2 shows a new lamp-testing wattmeter by the same makers. 
This indicates at & glance the actual watts consumed by a lamp. 
The instrument is accurate with continuous or alternating current 
of any frequency, and can be used to measure the power consumed 
by any other apparatus —sinall fan-motors, for example. The range 
most generally useful is found to be from 0 to 130 watts, but any 
other range can be supplied. 

Automatic Time Switches.—4As their name implies, automatic 
time switches are intended to perform at given times specific duties, 
which may consist in switching in or switching off a circuit, 
changing over from one circuit to another, &c. A number of varieties 
of such automatic time switches are listed by Messrs. Vandan, 
Marsh & Co. in a pamphlet dealing with these instruments just to 


hand. For small and medium currents and voltages, mercury is used 
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as a rule for making and breaking electrical contact, but the types 
designed with the usual metallic switches are equally well suited for 
this purpose, although intended chiefly for larger currents or high 
voltages or both. The operations are obtained by simple mechanical 
means, set in motion by strong clockwork, and the switch mechanism 
is said to be such that it does not effect the time-keeping qualities 
of the clock. One dial only is employed to set and effect all actua- 
tions. The instrument is wound up once a week. In the list under 
notice there are one or two switches for particular purposes, including 
a change-over switch suitable for switching ** on" arc lamps at any 
desired time, to ** change over " to incandescent lights at a fixed 
hour (say midnight), or to switch “off” all lamps at daybreak. 
Another example, similar to the one just mentioned, has an additional 
arrangement by means of which incandescent lamps are switched 
on whenever and as long as the are lamps (during their intended 
time of burning) fail. Similar in conception is a design for a three-wire 
system. In this case, one of the outers is switched off at a certain 
time, and the number of incandescent lamps which remain burning 
is accordingly reduced. We may also mention the ** variable-rate 
meter type," which varies the recording rate of shunt meters by 
means of a resistance inserted in the shunt during pre-determined 
hours by the time switch. 


Ends of Blectric Motor Shafts.—‘ Manager, Levenshulme," 
wiites us as follows :— 

Designers of electric motors seem to have a tendeney for skimp- 
ing the projecting shaft ends 
which are required for the 
fixing on of the toothed 
pinion on the driving pulley. 
In my opinion it would be well 
to have ample shaft ends (as 
shown in my illustration). A 
user of an electric motor made 
by one of the leading electrical 
engineering firms of this 
country complained to me 
recently that he was in a difli- 
culty through not being able 
to fix a wide noiseless pinion 
on his motor because of the 
small amount of shaft projec- ` 
tion. Possibly motor makers 
will only need to have their attention called to this matter to slightly 
amend their designs. 


‘‘Oylinder Oil and Cylinder Lubrication "--This is the title 
of a work on lubrication and lubricating oils by Messrs. H. M. 
Wells and W. Scott Taggart which has been issued by the Henry 
Wells Oil Co. of Manchester. It forms Part I. of a more exhaustive 
general work on the subject. The object of this book is to present 
a scientific treatise on the general subject of oils and lubrication, 
and Prof. Hele-Shaw has written an interesting introduction to the 
book. Much information is given as to the processes through which 
the crude oil passes to the finished product. Analyses of various oils 
are given which will prove of service to those who are studying this 
important branch of work in connection with machine design, manu. 
facture and use, and the deductions made by the authors from these 
analyses with regard to the lubricating qualities of various oils, and 
the information and advice which accompany their investigations 
and researches, make the work of more than usual interest. Nume- 
rous illustrations of British, Continental and American makes of 
steam engines and combined generating sets are shown, together 
with examples of the more general types of cylinder lubricators. 
Perhaps the most important feature in the book is the evidence pre- 
sented that improvement would not be difficult in the methods 
adopted in ascertaining the lubricating values of various kinds of 
lubricating oils for the more exacting classes of work which these 
oils are called upon to perform. 


Prepayment Meters.— We are informed by Messrs. Geipel and 
Lange that they have adapted their Vulcan prepayment meter, 
hitherto used as a penny-in-the-slot meter, for use for Is. prepay- 
ments. The shilling-in-the-slot meter differs only from the penny- 
in-the-slot form in the size of the coin slot and in the reduction of 
the numerator train. 8s. in all can be received. These meters are 
made in 2 and 8-ampere sizes, suitable for pressures between 50 and 
250 volts, and the price per unit can be varied with these meters to 
suit any limit in this country. 

““ Bunks and their Oustomers is the title of a useful work of 
which a copy has teen sent us by the author, Mr. H. Warren. This 
is the seventh edition of a book which will be found very serviceable 
by business men, and especially those whose businesses necessitate 
banking operations of a more or less intricate character. The book 
is published at 2s. net by Effingham Wilson, London. 


Catalogues, &c —The Union Electric Co., 151, Queen Victoria- 
street, London, E.C., have ready а new pamphlet (No. 1,021) 
relating to eight-polar dynamos and motors ranging in capacity from 
100 н.р. to 500 н.р. at the usual standard voltages, and with a large 
range in speed to suit the various requirements of dynamos and 
motors of such large power. In connection with these machines it 


is stated that each size of magnet-frame and armature is made in 
five different patterns, to suit various styles of drive. 


Pamphlets Nos. 160 and 161 issued by the British Thomson- 
Houston Co. are concerned with clectrical measuring instruments 


and single - phase inte- 
grating induction watt- 
meters. Our illustration 


shows the Thomson in- 
clined coil pocket ammeter 
with top removed. This 
is designed to permit of 
it being carried in a side 
pocket of the coat. The 
construction is very strong 
so that it will withstand 
comparatively rough 
usage without loss of ac- 
curacy. — Attention is 
drawn by the makers to 
the great length of the 
scale as compared with 
the size of the instru- 
ment. These pocket am- 
meters may be used upon continuons or alternating-current circuits, 
and are made of capacities from 0=10 to 0:25 amps. 

The Westinghouse Brake Co., from the London office, have issued 
an interesting pamphlet of over 80 pages of matter and illustrations 
relating to the Westinghouse system of electro-pneumatic signalling, 
dealing with the principles ard practice of this system. Five illus- 
trations show the extensive installation of Westinghouse pneumatic 
signals at the Tyne Dock for the North-Fastern Railway Co.. and 
the intricate service at Bishopsgate goods depot, London, of the 
Great Eastern Railway is also shown. Many other illustrations, 
pourtraying intrieate networks of railway lines governed by this 
system of signalling, are given. 

Mr. F. Winter, 8, Redcross-street, London, E.C., is well-known 
in the electrical industry as the energetic agent of Dr. Heinr. 
Traun & Sons for all kinds of ebonite or vulcanite goods. Mr. 
Winter forwards us examples of a new vulcanite combined pen- 
holder and envelope opener, and it may be some satisfaction to him 
to know that these articles are in use and appreciated. The pen- 
holder does not offer much room for improvement, but such as it 
does, Mr. Winter's firm has accomplished. 


The Electric Heating Corporation, 84, Leadenhall.street. London, 
E.C., have ready a new list of ** Phoenix " electric heaters of artistic 
design. Also electric car heaters for railways, tramways, motor 
vehicles, ships’ eabins, &c. ; and a special type of heater for corridor 


Thomson Inclined Coil Pocket Ammeter, 
with cover removed. 


work are listed. The accompanying figures show two examples of 
the Phenix heater made expressly for corridors, narrow halls, &c. 
The size of A is about 24in. by 18in. by 6in., and of B 15in. by 9gin. 
by 14іп. В is provided with large copper reflecting lamps. 

A new list of ** Miniature" arc lamps for continuous currents is 
issued by the Union Electric Co., 151, Queen Victoria-street, Lon- 
don, E.C. 

Exports of Electrical Apparatus and Material. —The follow. 


ing list gives official particulars of the exports of British manu- 


factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Nov. 11 to 17, with the ports 
of destination:— | 

Aden, £60 (telegraph material)  Africa—Alexandria, £157 ; Beira, 
£252; Cape Town, £1,205; Delagoa Bay, £6,022 (including £5,844 
telegraph material); Durban, £1,709; East London, £155; Port Eliza- 
beth, £60. Argentina—Buenos Ayres, £60. Australasia— Adelaide, £87 ; 
Brisbane, £12 ; Melbourne, £339 ; Otago, £52; Sydney, £2,033 (including 
£230 telegraph material); Wellington, £395. Belgium Brussels, £327. 
Canada—Halifax, £60 (telegraph material). Ceylon—Colombo, £153, 
China—Shanghai, £26; lientsin, £85. Germany—Hamburg, £326 (tele- 
graph material). Gibraltar, £828 (including £742 telegraph cable). Hol- 
land—Amsterdam, £25. Hong Kong, £348. India—Bombay, £36; 
Calcutta, £614; Madras, £173. Straits Settlements—Singapore, £34. 
Sweden— Carlskrona £128 (telegraph cable). West Indies—Trinidad, £40. 
Total, £15,741, against £84,861 in the oorresponding week last year 
(Nov. 12 to 18}, 
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PATENT RECORD. 


— — 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEwBURN, ELLIS AND Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application ts made in London. 


August 26, 1903. 
18,583 W. Кнорез. Jeeds. Pulleys to facilitate finding trolley wire. 
18,590 A. E. Mirrox, R. WHITEHOUSE and E. BLAKEMORE. Birmingham. 
Construction of insulators. 
18,595 T. A. B. Carver. Glasgow. Electrical indicating instrumenta. 
18,598 H. HAwTHORN. Automatic electric signalling. 
18,411 J. F. Masow. Steps of electric vehicles. 


August 27, 1903. 
18,453 C. Mackv. Manchester. Dynamo electric machines.“ 
18,485 H. Wane. Secondary batteries. (Hugh Rodman, U.S.) 
18,508 H. C. Forcer. Sparking plugs for explosive engines.“ 
18,513 p Co. and F. HoLpEN. Determining magnetic properties of 
metale. 
18,536 O. a Controllicg electric motors. (Bullock Electric Mfg. 


Co., US 
August 28, 1903. 
18,550 J. MAcLEAN. Glasgow. Commutator for dynamos and motors. 
18,551 J. MacLEAN. Glasgow. Brush-holders for commutators. 
18,555 J. H. Lusy, W. Harris and J. J. BALLARD. Bristol. 
insulator, 
18,556 J. H. Lusy, W. Hareis and J. J. Battarp. Bris‘ol. Adjustable 
crossing for overnead systems. 
18,557 J. H. Lusy, W. Harris and J. J. BaLLAnD. Bristol. Pe ints for 
overhead wire systeme. 
18,558 J. H. Lusy, W. Harris and J. J. BaLLaRD. Bristol. 
clamping wires to fittings in overhead systeme. 
18,581 H. LsiTNXER and R. N. Lucas. Byfleet. Electric lighting of 
railway trains. 
18,586 W. E. Lanacon, J. C. FOLLER and О. FuLLER. Insulators.” 
18,598 J. E. SrAGNOLRTTI. Automatic electro-mechanical cutout. 
18,602 E. Тлтгов, Carrier for an incandescent lamp. 
August 29, 1903. 
18,624 С. O. Bastian and A. E. SaLiSBURY. Electric vapour lamps. 
18,625 T. W. Buttock. Prescot. Incandescent of variable candle power. 
18,651 J. ЕлогЕз and J. EaaLes. Salford. Trolley heads. 
18,648 W. J. E. Hitt. Grapnels for raising submarine cables. 
18,655 H. J. Reap. St. Albans. Switchboards and fuseboards. 
18,680 Н. L. ERIESEN and THE Company KoRgFokD Нлмвева MARSTRAND 
and HELwEG AKTIESELSKABET TiTaN. Controlling electric 


elevators.* 
August 31, 1903. 

18,705 E. Ferry. Intensifier sparking plug for petrol motors. 

18,710 D. Соок. Chambers for the combustion of fuel under pressure, 
valves, purifiers, loading apparatus and air compressors in 
connection therewith, applying the gaseous products to smelting, 
steel making and the production of electricity. 

18,712 A. C. HorsBROow. Double point for rails of the conduit system во 
that the car can always pick up current. 

18,715 A. C. HoLBROow. Automatic working of points. 

18,751 Н. Crows. Switches. 

18,740 W. E. Evans, Actuatiog switches. (A.E.G., Germany.)* 

18,745 L. B. ArKINsON. Exceis indicators for current. 

18,754 E. A. FALLER. Semi-automatic telephone systems." 

18,755 H. BLENDER. Electrical indicating apparatus.“ 

18,758 C. Baxter. Automatically indicating and recording at a distance. 

18,763 P. J. SavzLsBERG, G. WANNSCHAFF and ALLGEMEINE METALLUR- 
E GESELLSCHAFT M.B. H. Extraction of heavy metals by 
chlorine. 


SPECIFICATIONS PUBLISHED. 
NoTE.— All specifications can be 1 5 at the uniform price of 8d. each. 


Section 


Olip for 


14,112 Presrzp. Minera’ electric lampe. 
‘20,355 DucnETET. Morse telegraphs. 
20,571 and 20,572 Fynn. Alternate-current motors, 
20,887 Зневнү. Signalling apparatus for electric railways. 
21,546 Jannus Arc LAMP AND ELECTRIC Co. and Jones. Arc lamps. 
21,475 Creep. Perforating telegraphic tape for automatic transmission. 
22,152 HALL. Telephone call boxes. 
23,021 and 23,022 Bast and Асккотр anD BesT (LrD.) 
electrically igniting miners’ safety lamps. 
23,251 Baird. Sigual devices for telephone systems. 
25,255 JacoBs and NICHOLSON. Apparatus for telegraphy. 
23,587 Ewart. Main and branch switches. 
23,594 Tzzns. Overhead life-guards for trolley cars. 
25,955 BENTLEY. Supports for overhead wires. 
24,212 Ca ROC AX (G. E. Co., U.S.). Brush-holders for dynamos. 
24,634 Bovsrietp (Gerdes). Driving mechanism for use with electric 
mo train lighting systems and for other pu 
^5 CAROLAN (G.E. Co., U. S.). Contact clamps for conductors, 


Apparatus for 


24,712 CAROLAN (G.E. Co, U.S.). Alternating · current motors also 
applicable to induction meters. 

24,713 CAROLAu (G.E. Co., U. S.). Induction electro-motore. 

24,715 CanRoLAw (G.E. Co., U. S.). Systems of distribution. 

24,756 JOHNSON and Paterson. Insulating material for cables. 

24,820 Sowpen. Disconnecting and junction boxes for underground cables 
and manhole covers and frames for same. 

24,865 PILKINGTON and ORMANDY. Insulating substances for cables, &o. 

25,794 MIDDLETON and SmitH. Controllers. 

25,904 CaROLAN (G.E. Co., U. S.). Systems of distribution. 

25,949 GirLLARD. Electric light brackets for bakers’ ovens. 

26,032 CAROLAN (С.Е. Co., U.S.) Controlling speed of electric motors. 

26,055 and 26,584 CaROLAN (G.E. Co., U.S.). Relieving bearing pressure 
of revolving shafts. 

26,035 Canotan (G.E Co., U.S.). Automatically stopping an electric 

r-1' way car or train. 


€T 


COMPANIES' MEETINGS AND REPORTS. 


Eastern Extension Australasia and China Telegraph 
Co. (Ltd.). 


The sixtieth half-yearly general meeting was held on Wednesday, 
Sir Јонх WorrE Barry, K.C.B., presiding. 

The GENERAL MANAGER (Mr. F. E. Hesse) read the notice calling 
the meeting and the auditors’ report. 

The CHAIRMAN said: It will be seen from the accounts issued 
with the report that the gross revenue for the half-year has amounted to 
£265,099, as against £283,856 for the corresponding period of 1902, 
showing a decrease of £18,757. The actual falling off in receipts from 
the Australasian traffic alone amounted to considerably more than this 
decrease, or to, roundly, £31,000; but, fortunately, many of the local 
traffics show substantial increases, and the loss on exchange incurred last 
year was not experienced during the past half-year, owing to the satis- 
factory rise in the value of silver and the introduction of our new system 
of revising the rates of collection in silver countries every three months. 
When we come to working expenses, we find that they have amounted to 
£138,516, against £121,237 for the corresponding period of 1902, showing 
an increase of £17,279. The expenses attending the maintenance of 
cables account for over £2,000 of this increase, and the stations opened 
last year in the north of China account for a further £1,400, but the bulk 
of the increase—like the decrease in revenue—-is due to the keen. and, 
what I think I may without qualification call, the unfair competition 
which we are experiencing at the hands of the British Government, 
the Canadian Government and the Australasian Governments for the 
Australasian traffic. In order to meet this competition by being 
in a position to fulfil every telegraphic need of Australasia, and in 
order to obtain a more central position in Australia, this Company, 
in conjunction with the Eastern Company, laid a few years ago, as 
the shareholders know, at heavy cost, the Cape-Australian cable, 
which not only gives us direct telegraphic connection with the cities of 
Perth and Adelaide, but, as part of the consideration for our expenditure, 
obtained for us direct dealings with the public in those and other State 
capitals of Australia, together with the use of Government wires between 
Adelaide, Sydney and Melbourne for the transmission of the traftic by 
our own employes. Although the privilege of dealing with the public 
is readily granted to private telegraph companies—both foreign and 
British—in Great Britain, Canada and many other countries, the Govern- 
ments of Canada, New Zealand and Queensland have strongly objected 
to our enjoying it in Australia, and have protested against the 
Federal Government’s decision to extend the Company’s privilege 
to the cities of Melbourne and Brisbane. As a result of these pro- 
tests our new agreement with the Federal Government, though 
ratified by the House of Representatives without a division, still awaits 
the decision of the Senate, which is delayed until after a conference has 
been held of the partners in the Pacific cable enterprise. This conference 
is expected to take place eitherin London or Australia very shortly. Mean- 
while the competition between our cable and the Government cable is 
being conducted as actively and keenly as possible on both sides, and 
although we have had to complain, as I have said, of unfair treatment 
by the British as well as by some of the Colonial Governments, 
we have, ко far, been successful in retaining quite as large a propor- 
tion of the traffic as we expected to do under the circumstances. Only 
yesterday a statement appeared in the London newspapers representing 
the working of the Pacific cable to be much quicker than that of the 
Eastern group of cables, messages having taken only 25 minutes via the 
Pacific, agninst three hours by our route. By selecting the most favour- 
able conditions for the Pacific route and the most unfavourable condi- 
tions for ours, it is, of course, very easy to show this striking result ; 
but had Adelaide and Perth been selected as the Australian termini instead 
of Christchurch and Brisbane, as was evidently the case, the result would 
probably have been extremely different. Many of our messages are trans- 
mitted to our cable termini at Perth and Adelaide from London in a few 
minutes. The message announcing the result of the first race for the 
American Cup took only 4 minutes between London and Adelaide by our 
route against 3 hours by the Pacific route. (Applause.) A later Cup tele- 
gram took only 2 minutes to reach Adelaide by our route. But I am bound 
to say that all these comparisons are more or less misleading, and the only 
fair comparison of any real value is tu take the average time of the whole 
traffic by each route spread over a given period. (Hear, hear.) The 
best test is the attitude of the telegraphing public, who would not con- 
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tinue to give us the bulk of their traffic unless our route were perfectly 
eatisfactory— (hear, hear)—especially in face of the sentimental and 
other appeals made to them by some of the Governments interested in 
the Pacific cable. This competition, of course, involves considerable expen- 
diture, and accounts for the increase to which I have already referred in 
our working expenses for the t half-year. Whilst seriously injuring 
our interests, the Pacific cable has not benefited the British or Australa 
sian public, or even its promoters. The rates charged by the Pacific 
route between Australia and Great Britain are no lower than those agreed 
to be charged by the Eastern Companies in connection with the new 
cable via the Cape. It is true the Pacific cable transmits traffic between 
Australasia and America at a lower rate than formerly, as the route 
for that traffic is very much shorter than via Europe. As a conse- 
quence of this the chief—indeed, one may almost say the only— 
benefit from the Pacific Cable accrues to the United States, as the 
traffic with Canada is very small. According to a recently published 
official return, there will be a deficit on the working of the Pacific 
line for the current year of nearly £100,000, which will have to be 
borne by the taxpayers of this country, among whom you, gentlemen, 
are numbered, and by the taxpayers of Canada, Australia and New 
Zealand. This goes to prove what I have often stated before—that the 
Australasian traffic is insufficient to support all the existing cables, and that 
the Pacific cable was never needed for any traffic requirements; indeed, 
the cable connections with Australasia are far in excess of any traffic 
likely to be developed for some years to come. I have already said 
that you are losing as taxpayers of this country, but those of the public 
who are shareholders in our companies are losing also in dividend, or are 
likely to lose in dividend, so that we lose on both sides—both as tax- 
payers and as shareholders— and it does seem to me a most unfortunate 
thing that a commercial Company like ours should be exposed to a 
Government competition conducted with public money and to the great 
detriment and discouragement of private enterprise. (Hear,hear. The 
more one thinks of these matters the more one sees that all great deve- 
lopments have always been due to private enterprise, and if Governments 
are to embark upon a policy of systematically соата аа private enter- 
‘prise, they will not only be doing no good to the taxpayers but they will be 
doing serious harm to the country at large. It cannot be a sound policy, and 
never will be. (Hear, hear.) Ashort time ago we wereunfortunate enough 
to have our Cocos-Perth cable interrupted and although the break was 
only a few miles from Fremantle and our repairing ship was very quickly 
on the spot, it took over a fortnight to restore the communication, 
owing to bad weather prevailing at the time. The traffic, however, I am 
glad to say, was not seriously affected, because we were able to transmit 
it by our other cables; but I need not say it would be a very different 
matter if the Pacific cable were interrupted, because with their single 
line they would have no resources to fall back upon except those 
provided by our enterprise. Happily the severe drought from 
which Australia so long suffered has now passed away, but it will 
naturally take a considerable time before the country fully recovers 
from the ill-effects of such a terrible visitation. This, and the 
competition, make the possibility of any further reduotion of tariff 
under our standard revenue arrangement & very remote contingency. 
You will quite understand, therefore, that you at the present time suffer 
from two causes in Australia—tirst the Government competition, and 
secondly the fact that the country has been suffering year after year from 
these terrible droughts, which have seriously reduced the volume of business 
because it has seriously interfered with the prosperity of the country at 
large. We are, therefore, suffering this half-year from two causes, one 
of which, I am afraid, will remain — namely, the Government competition 
—while the other we have every reason to hope will pass away, and that our 
traffios may be expected to increase. (Hear, hear.) After meeting the 
increased expenditure to which I have just referred, and adding the 
credit balance of £37,180 brought forward from the previous half-yearly 
account, the net profits for the half-year amounted to £146,036. 
The usual interim dividends at the rate of 5 per cent. per annum have 
been paid for the half-year, absorbing £75,000, and the balance remain- 
ing of £71,036 is carried forward to the next account. The cables 
which the Company contracted to supply and lay for the Dutch Govern- 
ment between Borneo and the Celebes were successfully completed 
during the half-year, and a further contract has since been made with 
that Government for supplying and laying some additional short cables 
in Netherlands-Indian waters. These cables have been manufactured, 
and are now being conveyed to their destination by the steamship 
“ Scotia," which has been chartered for the purpose; and shareholders 
will, I am sure, be glad to know that we have received letters of 
satisfaction from the Dutch Government for the way in which 
these contracts have been carried out. (Applause.) The necessit 
of the United States having direct telegraphic communication wit 
their new Philippine colonies will have prepared the shareholders 
for the establishment of an American cable between the United 
States and the Far East. As you are aware, the first section—namoly, 
between San Francisco and Honolulu—was laid and opened for traffic last 
year, and in July last it was extended from Honolulu to Manilla. The 
American cable was thus brought into direct connection with our system 
in the Philippines, and we are now exchanging traffic at Manilla with the 
Commercial Pacific Co., and through them with the Commercial Cable 
Co. of New York, under an arrangement come to with those companies 
after prolonged negotiations. Thus, not only is the United States given 
direct telegraphic communication with Hong Kong, China and other 
parts of the Far East over our cables and over those of the Great 
Northern Telegraph Co., but we have been able to secure, on our side, 
another alternative route to Europe for our traffic to and from the Far 
East, and, consequently, by this means to extend the network of inter- 
national cables, making it almost impossible during political complica- 
tions for telegraphic communication to be entirely suspended. This 


arrangement, though good for all parties, and especially for the public, 
has involved some financial sacrifice on the part of the Eastern Extension 
and Associated Companies, besides involving & reduction of the tariffs for 
China, Japan and Manilla traftic, as detailed in the printed report. 
These reductions, and the direct American connection with the Far 
East ought, however, to lead to a substantial development of the 
traffic in time to come. The only other matter to which I wish to draw 
attention is with regard to the International Telegraph Conference. 
The decision arrived at during the sittings of that Conference, recently 
held in London, not to make the Official Vocabulary compulsory 
ought to put an end, once and for all, to the constant disputes between 
the telegraphing public and the cable companies as to the admissibility, 
or otherwise, of doubtful code words. Under the new arrangement such 
words, which may be real cr artificial, must be composed of syllables 
capable of pronunciation &ccording to the eight authorised languages, 
and the words must not exceed 10 letters of the Morse alphabet. 
Combinations not fulfilling these conditions will be considered as letter 
ciphers, and will be charged accordingly— namely, at the rate of five 
letters per word. I now move the adoption of the report and accounts. 

The Marquess of TWEEDDALE, K.T., seconded the motion. 

Mr. MOUNTCASTLE : I should like to ask if there is any prospect of 
further reductions being made in our tariff? We have had a good many 
of them, and I should like to know if any more are likely to come. 

There being no further questions asked, the CHAIRMAN said: As 
far as we can see, casting our eyes as far forward as possible, we think 
we bave now made every reduction which can be contemplated, and 
I think it is perfectly obvious that our telegraph companies cannot do 
much more in this direction. We think, and indeed feel sure, that 
we have met almost every requirement of the public in the matter 
of reductions; and the general bodv of shareholders will, I daresay, 
recollect that in the report of the Departmental Committee appointed 
by the British Government to go into the question of telegraphic 
communication in the most exhaustive way—and I think almost every 
department of Government was officially represented- it was stated that the 
telegraphic rates charged by our Eastern Companies were all of the most 
reasonable kind, except, I believe, in two or t unimportant matters 
which it is scarcely worth my troubling you with. Atany rate, they do not 
affect our Company. It should also be borne in mind that the same 
committee stated deliberately as the result of their investigations and 
deliberations that the telegraphic enterprises of this Company deserve 
the powerful support of the Government. I think that this view, coming 
from such an important committee will be borne in mind in the future, 
particularly having regard to the fact that the Pacific Cable has been 
established and worked under the conditions to which I have alluded. 

The resolution was carried unanimously. 

Mr. JOHN NEWTON: Before we separate, I should like to move a vote of 
thanks to the Chairman and Directors, who have, evidently, at the present 
time, considerable labours to perform in order to protect our property, and 
I trust they will be as vigorous as they possibly can be in combating the 
methods by which the Government are AS pet enterprise. Of course, 
it is only the same old story as to how the authorities have always treated 

rivate enterprises — as, for instance, the electricity supply undertakings. 
Electric lighting in this country has long been behind what it is in others, 
and that i8 largely because of the neglect of Government patronage or 
support. (Hear, hear.) The fact of their having dumped the Pacific cable 
on what are practically our preserves shows how little consideration 
they have for private enterprise, and that they are more or less 
regardless of the damage they may do to our propetty. The only 
comfort we have is, and that is somewhat mitigated by the fact of 
our being taxpayers as well aa shareholders, that this cable is costing them a 
lot. ( Applause.) І see by this morning's paper that there is estimated to be 
a loss of £150,000 for the two years’ working. I сап only say it serves 
them right. This Company, from the time I have been connected with it, 
now approaching 30 years, has made one continuous series of reductions 
in its tariff. I do not remember any increase. When anything like pros- 
perity or a tendency to increase the dividend was apparent something has 
come along to rob us of the accruing benefit. Ithink that you, gentlemen, 
are entitled to the confidence and support of the shareholders, and I 
irust you will be successful in your efforts to protect our interests in the 
future and to resist all attempts to damsye our property. I have great 
pleasure in moving a vote of thanks to you and your colleagues for your 
gervices. 

Mr. MOUNTCASTLE seconded, and the proposition was unanimously 
agreed to. 

“The CHAIRMAN having returned thanks, the proceedings terminated. 


West India and Panama Telegraph Co. (Ltd.). 

The fifty-third half-yearly general meeting was held on Wednesday, 
Mr. WALTER B. Kixcsronp presiding. | 

The MANAGER AND SECRETARY (Mr. R. T. Brown) read the notice 
convening the meeting, and the auditors' report. 

The CHAIRMAN said: Gentlemen, the total receipts for the half-year 
under review are £34,903, as compared with £28,970 for the corresponding 
period of 1902—an increase of £5,933. This is almost entirely due to a 
windfall of abnormal traftic which came upon our line in consequence of 
the interruption of two of the French West Indian Company's cables. 
Those two cables have now been repaired, and since the middle of 
October this extra source of revenue has ceased. We all of us have 
read with interest of the startling and important political events 
which are taking place on the Isthmus of Panama. As one result 
of these events & certain amount of additional traffic is at present 
passing over our Colon cable and this may perhaps compensate, in 
some measure, for the loss of the French traffic to which I have just 
referred. The expenses amoun to £28,051, against £22,399, 
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representing a net increase of £652. This is arrived at by the 
increased cost of repairing cables, which amounts to £802, and also 


the setting aside of £281 for depreciation of our new repairing 
ship. There are also sondry other increases at stations and in 
London amounting to £319. This increase amounts in all to £1,402. 
From the total there has to be deducted a saving of £750. That is an 
expense which was incurred in the corresponding half-year in connec- 
tion with the disasters at Martinque, but as that expense does not recur 
in the half-year under review the net increase is £652, as already 
stated. It will be seen from the report that although the Directors are 
again able to recommend the payment of 8s. per share on account 
of the arrears of dividend on the first preference shares, there 
still remain arrears of 2s. per share, representing £3,456, accrued 
on the first preference shares, and of 36s. per share, representing 
£8,404, accrued on the second preference shares. The policy of the 
Board, gentlemen, will, of course, be to pay off those arrears when 
the available profits enable them to do so. [ much regret to have to 
report to you that on Aug. 11 a great cyclone struck the island of 
Jamaica. Happily the loss of lifo was small, but the damage done 
to the buildings and other property was enormous. Grent tracts 
of fruit plantations were utterly laid waste, and the valuable and 
important banana crop was almost utterly ruined. The Jamaica Govern- 
ment telegraph land lines were completely wrecked, and our own land 
lines between Kingston and Holland Bay, a distance of 52 miles, were 
also blown down, and in some places altogether disappeared. At Holland 
Bay itself, where the full force of the hurricane was felt, the roof of our 
office and of the dwelling house of the staff was blown off. The cable hut 
was entirely carried away, and the cables leading into it were dislodged and 
disconnected. On the following day Mr. Demeza, our clerk in charge there, 
with great energy managed to clear the cables, and succeeded in restoring 
communication by the smart device of joining them up on the beach. 
Four days afterwards the Henry Holmes" arrived at the spot, 
and at once set to work to repair the damage done to the cables. At 
the same time, our Kingston clerk-in-charge, Mr. McLeod, was very 
actively engaged in restoring the land lines. I cannot speak too highly 
of the zeal, energy, promptitude and presence of mind displayed by 
the members of our staff in the very alarming and most deplorable 
circumstances in which they found themselves so suddenly involved. 
With 21 stations to be maintained, with 24 sections of cable having a 
total length of 4,600 miles, and with nearly 400 miles of landlines, our 
system is vulnerable over a very large area, and at very many points. 
Consequently, in any disastrous convulsion of Nature which takes place 
in the West Indies we are invariably found to be in the list of those who 
suffer. Totake, for example, only quite recent years, it was so in 1898, 
when a great hurricane swept over the Windward ‘Islands. It was so in 
the year following, when a hurricane struck the Leeward Islands. Last 
year we had to deplore the terrible disasters at Martinique and at St. 
Vincent. In the present year this destructive hurricane at Jamaica has 
to be added to tbe catalogue. It is, gentlemen, by such events as these 
that we are continually and painfully reminded that the maintenance of 
telegraphic communication throughout the West Indian colonies is, in 
Falstaff’s phrase, No boys’ play," but a most arduous and anxious business. 
At the very best—that is to say, under its normal conditions—our work 
is at all times beset with difficulties, and too frequently those difficulties 
are enormously increased by the sudden occurrence of some grave disaster 
which, with the utmost care, energy and foresight, it is utterly impossible 
either to guard against or to prevent. Taking into due accoant all 
the difficulties, hindrances and discouragements which our Company 
all through its career has had to face and overcome, I feel that it most 
assuredly deserves great commendation and no little credit for the reso- 
lute persistence with which for more than 30 years its burdensome and 
ill-requited task has been performed. I am sorry to say, gentlemen, 
that we have lately had considerable trouble with the section between 
Trinidad and Demerara, the southern terminus of our system. I may 
remind you that, in fact, two cables are lying in those waters. One of 
them has been down for 32 years. We have spent very large sums in 
repairing it from time to time. We are a most hopeful Company and 
always try to take a cheery view of things, but really, I feel a time may 
come when the Board will have seriously to consider whether, in our poor 
financial position, we should be justified in spending further money in 
endeavouring to put that cable into good working order. Thie second 
cable was laid, you may recollect, upon a new route that was specially 
and most carefully selected in the hope that we should find a better 
sea bottom upon which it might rest in greater security. Most unfor- 
tunately the new route, which, by the way, is longer and, therefore, more 
expensive than the other, has proved to be little or no better than the 
old one. It is quite evident that the mud in which a portion of the cable 
has of necessity to be laid contains some destructive property which, by 
chemical action, corrodes the iron armour of the cable, and so weakens 
it that a break not unfrequently occurs. In order to do everything that 
is possible to mitigate the mischief by renewing portions of the 
cable systematically from time to time, we some little while ago 
gave instructions to our cable staff in the West Indies that 
all weak places in the cable met with during repairing operations 
are to be cut out and replaced by entirely new cable. Within 
the last few days one such operation has, in fact, been carried 
out, 9 knots of weak cable having been removed and a length of 
new cable inserted. Gentlemen, interruption of telegraphic communica- 
tion causes great inconvenience and trouble to our customers and serious 
loss to ourselves. I am confident, however, that to any fair-minded man 
who has a full knowledge of the facts it must be abundantly clear 
that we have done and are doing in this matter everything which, in 
existing circumstances, it is possible to do, and that the interruptions are 
due to no default whatever either on our part or in the cable, but simply 
and solely to physical causes over which we have absolutely no control. 


The three sections of our system—the Dominica—Martinique, the 
Martinique-St. Lucia and the St. Lucia-St. Vincent sections— which 
were interrupted last year during the volcanic disturbances, still remain 
unrepaired. It will be still within your recollection that whilst our char- 
tered repairing ship, the ‘‘ Newington," was engaged in repairing the break 
of one of these sections, she had a very narrow escape indeed of being 
destroyed in a sudden eruption of the Soufriére of St. Vincent. Thecom- 
pletion of the work had therefore to be postponed until more peaceful times. 
We are very desirous indeed to get the work completed, and I think 
we see our way in the course of a very few days to take it actively in hand. 
From St. Vincent there comes the welcome and encouraging intelligence 
that the inhabitants —even the most pessimistic of them—are beginning 
to feel that the volcanic disturbances are now over, and they are looking 
eagerly to the authorities to take active and energetic measures to restore 
the industries of the island. That, gentlemen, is very good news. It 
seems that a lake of clear water has recently been formed in the crater 
of the Soufricre, and this is believed to be, not, of course, an absolute 
proof, but at all events & hopeful indication, that at present no further 
eruptions are likely to occur. There is a curious and interesting 
precedent of nearly a century ago, which certainly seems to afford 
some warrant for such a belief. Just after the memorable eruption 
of the Soufricre, in 1812, a similar body of clear water formed at the 
bottom of the huge chasm opened by the eruption, and there it remained 
continuously until the disastrous outbreaks of last year. When I was 
in St. Vincent, in 1881, and visited the Soufrière under the escort 
of my good friend and kindly host, Sir George Denton, now governor 
of the Gumbia, I remember we looked over the rim of the 
crater and watched for some time with much interest the great round 
lake of sea-green water which lay furiously swirling far down below 
us. We were told by people on the spot that so deep was the lake, 
and so fierce the eddying current, that although many strenuous 
attempts had becn made to ascertain its depth, no plummet had ever 
touched the bottom. We cannot but hope very devoutly that 
events may fully ratify the present bright and favourable omen. 
I may remind you, gentlemen, that the Brussels Sugar Convention is 
now actually in operation, having come into effect in September last. 
Hopeful expectations appear to be entertained that beneficial re- 
sults will eventually follow from it. At present, however, I am told 
the English market is overstocked with large accumulations of beet 
sugar, and, therefore, until these accumulations shall have been 
disposed of, the full benefit of the Convention will not be felt. 
You may, perhaps, have noticed in some of the newspapers that 
energetic efforts are being made in various parts of the West Indies 
to revive the cotton industry which at one time was carried on 
there, I believe, to a considerable extent. 1 have been lately in corre- 
spondence on the subject with the British Cotton Growing Association, 
which has its headquarters in Manchester, and, in writing to me 
the other day the secretary of the Association was good enough 
to furnish me with the following particulars. He writes thus: The 
matter has been taken up very energetically, and the governors of the various 
islands, together with Sir Daniel Morris, the Imperial Director of Agri- 
culture, are doing all they can to encourage this new industry. А large 
quantity of land has been put under cotton in Barbadoes, in several of 
the Leeward Islands and in Jamaicn. The results so far have been 
кор good, and point to а great success.” If only for seltish reasons, 
and apart from very much larger and more important considerations, we 
are heartily glad to hear of such efforts as these being made. The 
suceessful establishment in the West Indies of this or any other im- 
portant industry could hardly fail, as a matter of course, to bring some 
very welcome grist to our own mill. I now move the adoption of the 
report and accounts, and the payment of the arrears dividend therein 
get out. 

Mr. HENRY HOLMES seconded the motion. 

Mr. THORP asked whether the effect of the construction of the Panama 
Canal would be to greatly improve the position of the Company! He 
added that, according to the latest accounts, the revolution in Panama 
would probably bring about the making of the canal by the Americans. 
If the Company had a connection with that part of the world would it 
not tend to improve business? 

The CHAIBMAN : I do not know. 
of advice—never to prophecy unless you know. 
me one exceedingly remote. 

The 1esolution was then carried unanimously. 

A vote of thanks to the Chairman, Directors and staff terminated the 
proceedings. 


CAPE ELECTRIC TRAMWAYS (LTD.).—At the meeting on Wednesday, the 
chairman, Col. Sir C. Euan-Smith, K.C.B., said it afforded gratifying 
proof that the company’s tramway systems at Cape Town and Port 
Elizabeth both continued to exhibit steady progress as to traffic and 
revenue. The period under review exhibited a further increase of 
£15,837 in gross revenue, and of 1,245,000 passengers carried, compared 
with the preceding year. Their operating expenditure for the 12 months 
had pioved very heavy, and the net profit was lower than that of the 
preceding year by some £15,000, due to causes that were quite unavoid- 
able, and against which no foresight on their part could have guarded. 
The great strain on the rolling stock and permanent way from the sudden 
heavy development of the traflic during the war had rendered a com- 
plete overhauling of the permanent way. of the rolling stock and of 
the plant in Cape Town imperatively necessary; and all that, in conjunc- 
tion with the erection of additional power plant and fresh rolling stock, 
had to be carried out ut a time when rates for both skilled and un- 
skilled labour and all prices, were, as they had since remained, abnor- 
mally high. That abnormal expenditure was, however, gradually dimi- 
nishing, though much still remained to be done to the permanent way. 


We all recollect a very old piece 
The question scems to 
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Their plant in Cape Town was efficient and equal ta the requirements 
of the traffic. In Port Elizabeth they had nearly completed the erection 
of an additional unit in the power house, and had added to the rolling 
stock, bringing it up to the level of traffic requirements. The expenditure 
on those works had been provided without recourse to any increase of 
capital. The excess of expenditure over original estimates for which 
funds had been provided had been met from reserve, which now stood at 
£137,000, and, notwithstanding the decrease in profits available for 
dividend, the net result to the shareholders was that they had received 
dividends of 12 per cent., tax free, on the year's working. 

CHATHAM AND DISTRICT LIGHT RAILWAYS OO.—The directors’ 
report for the June half-year states that the profits, after deduoting 
interest on debentures, &., amount to £1,275. 18. 8d., which, together 
with £95. 9s. 8d. brought forward, it is proposed to carry forward. The 
accident which occurred on Oct. 30, 1902, caused a considerable diminu- 
tion in the traffic receipts extending over the period covered by the 
attached accounts. The Westcourt-street route was closed to public 
traflic, and powers to construct an alternate route has been since obtained. 
This route is nowfpractically completed and will be opened for public 
traffic shortly. In order to improve the service 10 additional cars 
were ordered. and put in operation in June last, since which date 
the receipts have considerably increased, and it is anticipated that 
the accounts to Dec. 31 will show satisfactory progress. The parlia- 
mentary act for powers to extend the tramways to Rainbam, Maid- 
stone, and surrounding districts, received the Royal Assent in 
August. By agreement with Rochester Corporation the company with- 
drew its applications for extensions through Rochester, and the company 
has entered into an agreement with the Corporation for leasing for 42 
years the lines authorised by the act just obtained by the Corporation. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 
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NEW COMPANIES. 

AROHIBALD J. WRIGHT (LTD.)— Reg. Nov. 13, capital £3,000 in £1 
shares, to acquire the business carried on by Mr. A. J. Wright at 
318, Upper-street, Islington, N., and to carry on the business of electrical 
and mechanical engineers, merchants and manufacturers of and dealers 
in electric, magnetic, telegraphic, telephonic, photographic and other 
appliances and apparatus, «с. Mr. A. J. Wright is first chairman and 
managing director. 

W. D. HOUGHTON & OO. (LTD.)—Reg. Nov. 9, capital £50,000 in £10 
shares (2,500 preference), to acquire and carry on the business of à manu- 
facturer of steel wire and steel wire rope hitherto carried on by W. D. 
Houghton, at Warrington. Reg. office, Sankey Wire Mills, Warrington. 


WEST LONDON MOTOR CO. ase Pear Nov. 14, capital £2,000 in 
£1 shares (500 6 per cent. cumvlative preference), to adopt an agreement 
with the Begbie Mfg. Co., and to carry on the business of mechanical 
cngineers, electricians, gas, oil and electric engine and motor manu- 
facturers and dealers. First directors D. Begbie and O. F. M. Mundy. 
Beg. office, 407, Oxford-street, London, W. 


MORTGAGES AND CHARGES. 

FLADBURY ELECTRIC LIGHT AND POWER OO. (LTD.)— Issue on Oct. 31 
of 2150 debentures, part of series created same date, to secure £300, 
charged on company’s undertaking and property, present and future, 
including uncalled capital, No trustees, 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per oent. (sinoe Sept. 3, 1908). Prioe of 
silver 274d. per os. (Nov. 19). Consols 885—882 for money, 884—884} 
for account ; 21 per cent. annuities 88)—89 (Nov. 19). Consols Pay 
Day Dec. 1; Stocks and Shares Continuation Days, Nov. 24 and Dec. 9; 
Ticket Days, Nov. 25 and Dec. 10; Pay Days, Nov. 26 and Dec. 11; 
Mining Bhare Carry-over Days, Nov. 23 ànd Dec. 8. 


ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT UND UNION ELEK. 
TRICITATS-GESBLLSCHAFT.—The working of the combined undertaking 
for the past year has resulted in a disposable balance of 5,624,385m. 
(against 5,634,042m. in the previous year), after paying expenses, interest 
on loans and writing off certain amounts (2,812,644m. in all, against 
1,362,923m. . As announced in our last issue, a dividend of 8 per cent. 
will be paid. The amalgamation of these companies did not come into 
force until Jan. 1 last, and it was chiefly in connection with this com- 
bination that some extraordinary writing off had been necessitated. 
Orders in connection with electric railway equipment, brought into the 
concern by the A.E.G., afforded (says the directors’ report) indications of 
& prosperous future for that branch of the business. 

CLEVELAND TRUST (LTD.)—At the meeting last week the chairman 
(Mr. G. Arthur Head) said the Trust still held the Saltburn electric 
lighting undertaking and their income from that source was slightly in 
excess of last year. A dividend of 6 per cent. was declared. 

DORMAN, LONG & CO. (LTD.)—The profit for the year ended Sept. 30 
was 457,476. 78. After payment of interest, &c., a final dividend of 14 
per cent. is recommended, in addition to 24 per cent. paid in June, 
eaving £1,812. 8s. Rd. to be carried forward. ` 

R. HORNSBY & SONS (LTD.)— A dividend of &s. per share on the ordinary 
shares, making 5 per cent. for the year ended Sept. 30, tax free, is 


recommended. £5,000 has been placed to reserve and £1,443 carried 
forward. 

MONTREAL WATER AND POWER 00.—The list closes to-day (Friday) 
of an issue of £70,000 4 per cent. prior lien gold bonds of £100 each of 
this company. 

SOUTH LANCASHIRE ELEOTRIO TRACTION AND POWER CO. (LTD.)—At 
the general meeting of the debenture-holdders on Friday last the resolu- 
tions passed on the 4th inst. modifying the terms of the debenture issue 
were confirmed. 

STOOK BXCHANGE NOTICES.— The Stock Exchange Committee have 
ordered а further issue of £44,435 84 per cent. pref. stock of the Eastern 
Telegraph Co. (Ltd.) and £250,000 44 per cent. 1st mortgage debentures 
of the Midland Klectric Corporation for Power Distribution to be quoted. 
The committee have been asked to appoint a settling day in and grant a 
quotation to 78,000 deferred ordinary Class B £10 fully-paid shares 
of the Great Northern and City Railway Co., and also to allow a 
further icsue of 1,500 5 per cent. cumulative perpetual preference £10 
fully-paid shares of the British Columbia Electric Railway Co. (Ltd.) to 
be quoted. 
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ELECTRICAL COMPANIES' SHARE LIST. 
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NOTES. 


Mr. LEE DE FonksT' article in another column of this issue 
contains an interesting review of some of the practical points 
that should be observed in the erection of wireless telegraph 
apparatus. The author is competent to write оп this subject, 
as the method which he is developing is becoming one of the 
most successful of the competing systems in the United States. 
Мг. DE Forkst is in this country at present, and has been con- 
ducting experiments between Holyhead and Howth (Ireland), 
with the co-operation of the British Post Office. As the Post 
Office has made experiments with other systems between the 
it is doubtless collecting some valuable 


same two points, 
comparative information which we trust will eventually be 
made public. The most interesting feature of the de Forest 
system, it will be remembered, is the employment of an “anti- 
coherer” in place of the usual coherer—that is to say, a device 
whose resistance is increased when impinged upon by Hertzian 
waves. With the aid of this piece of apparatus Mr. DE FOREST 
claims to have attained working speeds far in excess of those 
customary with an ordinary Marconi coherer, in fact 30 and 35 
words per minute have been mentioned in connection with the 
Holyhead-Howth trials. 


ONCE more the Automobile Club announces trials for electrical 
vehicles, but previous announcements to the same effect have 
met with such poor responses from manufacturers, that in the 
event of less than 10 entries being received from this country, 
no trials will be held. It is to be hoped that the entries will 
exceed this number, and that some reliable data may be forth- 
There must be some valid 
reason for the unusual modesty of builders of electrical vehicles 
a bushel. It may be that the 
conditions and regulations imposed by the Automobile Club 


coming from the resulting trials. 
in thus hiding their light under 


are not such as can be easily complied with, in which case 
they should certainly be modified to meet the circumstances ; 
on the other hand, however, the advocates of electricity as 

motive power may be fearful of putting their claims to is 
test. The fulfillment of the prophecy that electricity will soon 
supersede petrol entirely seems yet afar off, and the trend of 
events during the last two or three years is not calculated to 


If there 


are sufficient entries, the trials are to be held in May, and 


instil optimistic ideas into the mind of the observer. 


makers desiring to take part in them should communicate with 
the secretary of the Automobile Club at an early date. 


— Qa 


THE single-phase motor patent published in this issue has 
many points of interest. It relates to the motor employed 
by the Union Elektricitiits-Gesellschaft on a line recently 
described in our columns, and in our previous article we were 
able to give curves showing the actual performance of one of 
the motors. The most interesting point in connection with 
the motor itself lies in the fact that it is capable of returning 
In this 
respect it is, of course, similar to an ordinary induction motor, 


energy to the line when running above normal speed. 


but, unlike the latter, it possesses more than one working speed. 
The induetion motor has only one normal speed—viz., that 


of synchronism—while the speed of the single-phase motor 
under discussion may be definitely altered by the adjustment of 
the impressed voltages on the rotor and stator. Commercial 
developments of the motor will doubtless take place shortly, 
and announcements to this effect will be awaited with interest. 


— — 


AFTER the reading of a Paper at the Society of Arts on the 
forthcoming St. Louis Exhibition last Wednesday evening, an 
interesting statement concerning British exhibits was made by 
Col. Watson, secretary to the Royal Commission appointed 
to watch the interests of the United Kingdom at the exhibi- 


194 


tion. 


have cause to rejoice, but, as a matter of fact, the true reason 
is a far more subtle one. Naturally, exhibitors will send the 
best they have to this great exhibition, and all and sundry wil 
have the opportunity of examining details of construction and 
design. The obvious result would be that American manufac- 
turers would have an excellent opportunity of profiting by the 
best points of English design, and as there is a high customs 
tariff on British machinery in America, the result would be that 
Americans might subsequently be able to buy American-made 
plant after British models. It might even happen that 
America would send these machines back to our Free-Trade 
country, and thus compete with us in our home markets even 
more than at present. Col. WATSON’s statement was, doubt- 


less, perfectly sincere, but the root of the matter lies deeper 
than he imagines. 


a= 


It is becoming a far too common practice for municipal 
authorities to let tenders for extensions to electricity works, 
and even to spend money on them, before the Local Govern- 
ment Board has given sanction for the loan which is to pay 
their cost. Mr. R. H. BICKNELL, one of the Local Govern- 
ment Board inspectors, spoke in very strong terms of this 
custom at an inquiry held at Chesterfield last week. He said 
that the Local Government Board was getting more and more 
particular with regard to this, as it had found that authorities 
in all towns had got into the habit of doing work and 
then applying for loans. This simply meant reducing such 
inquiries to a farce, and the Board strongly objected to its 
inspectors holding inquiries which were farces. It should be 
possible, he continued, to foresee when a considerable 
augmentation of plant would be necessary, and in such 
circumstances, if the Board were informed of the situation, 
it would send down an inspector as soon as possible. In 
one respect Mr. BICKNELL is right, for it is certainly not 
quite in order for a municipal council to spend money before 
it has obtained it. On the other hand, we must confess that 
we have some sympathy with local authorities in this matter, 
for the Local Government Board often delays many months 
in complying with the request for an inquiry with regard 
to a loan for works which are urgently needed. Possibly the 
attention drawn to this matter will now encourage the Board 
to be more prompt in its inquiries, and if necessary, to increase 
the number of its inspectors. 

RAYS 

WE report this week the conclusion of an interesting case, 
which, we believe, will constitute a precedent in the law of 
employer's liability. A man at work in an elevated position 
on a building in progress of construction was struck by 
lightning and killed. The widow applied in the County Court 
for damages from the employers, on the ground that the man's 
death was a result of the occupation in which he was engaged 


during the proper execution of his duties. It was successfully 


argued that the exposed position of the man, necessitated by | 


DEP AP EE 


Although, in his opinion, our educational exhibits 
would probably excel those of any other country, he stated 
that our electrical and machinery exhibits would not be so good 
owing to the fact that British manufacturers are too busy to 
send their products to St. Louis. If this were the only reason for 
such an apparent lack of enterprise, Englishmen would indeed 
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the work he was carrying out, was the cause of his death, and, 
in consequence, damages were given against the company 
employing him. As a stay of execution has been granted in 
view of an appeal, we may hope that we shall shortly have an 
authoritative decision on this interesting point. 


— 

THE discussion on Mr. SCHOFIELD’s Paper on “ Destructor 
and Electricity Stations in Small Towns," an abstract of which 
we print in another column, was not productive of much fresh 
information. Mr. W. EMMOTT expressed the opinion that refuse 
is more effectively destroyed in a combined station, owing to 
the fact that a constant steam pressure must be maintained ; 
as a matter of fact, however, it is by no means unusual 
to help matters along slightly by the addition of coal when 
a heavy demand for steam is made, and although this 


undoubtedly tends towards the better destruction of the refuse, 
it can hardly be considered economical. 


Mr. MELDRUM'S 
caleulation relating to the value of clinker is certainly an 


ingenious one, but it is by no means certain that his contention 
would be borne out by practice. 


Certain undertakings in the 
past have not only been unable to find purchasers for their 


clinker, but have been at an entire loss as to means for its 
disposal. 


In any case 2s. 6d. per ton appears to be rather a 


high figure. The desirability of employing a separate generator 
at the destructor feeding on to the central station 'bus bars 
or network also appears doubtful. 


ee Pa са жы. еы 


Royal Society.—Among the Papers down for reading yes- 


terday was one by Mr. T. C. Porter, communicated by Lord 
Rayleigh, F.R.S., on * Some Experiments in Magnetism." 


Electric Sleeping Oars.— According to the Scientific American, 


a sleeping car service has been inaugurated on the electric lines 
between Columbus, Ohio and Indianapolis, Ind. The cars are 
complete sleepers, and are equipped with 600 H.P. motors. 


Erratum.— On p. 173 of last week's Electrician, in the para- 


graph describing wireless telegraph patent No. 17,111 of 1902, 


“L. H. Walten” should read L. H. Walter." 


Reprieved by Telephone.— According to the Electrical World 
of New York, a man convicted of murder was reprieved by 
long-distance telephone to avoid the possibility of a fatal delay 
in the mails. To make assurance doubly sure, a telegram was 
also sent. 


Manchester University.—A notice appeared in the Gazette 
for November 20th to the effect that application to Parliament 
is to be made for an act providing for the merging of Owens 
College into the Victoria University of Manchester, with the 
retention of its old title. 

Institute of Marine Engineers.— Last week, on the occasion 
of the reading of the presidential address before the Institute 
of Marine Engineers, Sir John Gunn presented the Denny 
medal to Mr. C. W. Barnes, of the Northampton Institute, for 
an essay on “ Ship Electric Lighting.” 

The District Railway.—Last week-end a portion of the 
embankment along the electrically-operated Ealing-Harrow 
branch of the District Railway subsided, as a consequence, it 
is stated, of the recent rains. The up line from South Harrow 
to Mill Hill Park was closed for traffic, and the company were 
obliged to revert to single-line working. _ 

Opening of Frinton-on-Sea Lighting System.—Last Friday 
the electric light station in St. Mary’s-road, Frinton-on-Sea, 
was inaugurated, the high sheriff, Col. R. P. Davis, J.P., per- 
forming the ceremony of starting the plant. A Provisional 
Order was obtained only last year by the Frinton and District 
Electric Light and Power Co., who have lost no time in the 


erection cf the works, the contractors being Christie Bros. and 
Middleton. 
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Steam Turbines in France.— According to L’ Electricien, an 
electric power generating station, driven by steam turbines, is 
to be built in Saint-Ouen (Seine). When completed, a number 
of Brown-Boveri-Parsons steam turbines will develop on the 
aggregate a power of about 60,000 н.р. The contracts for 
four 7,500 H.P. steam turbines, including the corresponding 


electrical equipment, have so far been placed. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Dominica— Martinique. May 9, 1902 .. 

St. Lucia— Martinique ...... May 9,1902 .. — 
Anjer— Kalianda ...... .. . . Aug. 2,1902 .. — 
Cayenne— Pinheiros ..... ... Aug. 13, 1902 .. — 
St. Lucia—St Vincent Sept.19, 1902 .. — 
Reissi- Issa (Lemen)- Camaran Осі. 22,1902 .. — 
Paramaribo— Cayenne Feb. 27. 1903 — 
New Tork — Hayt i Apr. 13. 1903 --- 
Tourane— AMOY ............ ^ov. 10 1903 . — 
Accra—Lugos. Nov. 11, 1903 .. Nov. 22, 1903 
Daros— Dass sce ( Nov. 11. 1903 ,, = 
Tenedos Choo Nov. 25. 1903 oe — 


The Engineers' Club.— An association with the title of the 
Engineers’ Club has been formed for the promotion of social 
intercourse between members of the engineering and allied 
professions. ‘The club has been founded under the auspices 
of the Junior Institution of Engineers, but membership is open 
to the profession generally upon proper introduction. lt is 
hoped, in the future, to be able to engage permanent rooms so 
that members may enjoy the usual advantages of a club house. 
Intending members should communicate with Mr. Fred. 5. 
Pilling, 20, Victoria-street, Westminster, S.W., one of the 
joint hon. secretaries. An attractive list of social gatherings 
is being prepared. 

International Tramways and Light Railways Union. —The 
official cireular of the Tramways and Light Railways Associa- 
tion gives some particulars of the 1904 Congress of the Union 
Internationale Permanente de Tramways, which will be held 
in Vienna from September 11th to 15th. The following sub- 
jects have been put forward for diseussion :—(«) Depreciation 
funds. ( Inspection of Transfer Tickets. e: Possible 
Economies in Current Consumption per Car. 
Electric Tramways. (6) Protection against the Fall of Tele- 
phone and other Wires. (f) Use of Trailers in the Working 
of Electric Tramways in Cities. (7) Advantages and Disadvan- 
tages of Electric Traction for Light Railways. (4) Fall in 
Potential of Current for Light Railways, (D Permanent Way 
for Light Railways Worked by Steam Traction. 

Anglo-Spanish Telegraphy.— The Spanish Telegraph Admini- 
stration have set apart a special direct wire between Bilbao and 
Madrid for the Direct Spanish Telegraph Co.’s trattic, and have 
further agreed to devote a direct wire between the capital and 
Valencia to messages exchanged with the latter place during 
the busy hours of the day. It has also been arranged that the 
Vigo station of the Eastern Telegraph Co. should work direct 
with Madrid, using the Hughes instrument. The effect of 
these connections is to give direct communication between 
Bilbao and Madrid and Valencia on the one hand, and to 
quicken communication between Vigo and Madrid on the 
other. The transmission of messages exchanged between 
Great Britain and many of the principa] towns of Spain— 
especially those interested in the important fruit trade with 
this country— will thus be greatly accelerated. 


Opening of the Ilfracombe Electricity Works. — On Saturday 
last the new electricity works at Ilfracombe were officially 
opened by Mr. H. A. Palmer, J.P., chairman of the Ilfracombe 
District Council. In 1898 a Provisional Order was secured by 
the Council, but in consequence of costly municipal water and 
drainage works being carried out at the time, the Order was 
transferred to an Edmundson’s company — the Ilfracombe 
Electric Light and Power Co. Two water-tube boilers, 
producing together 6, 500lb. of steam per hour, supply 
two 150 H.P. Belliss engines directly coupled to 90kw. con- 
tinuous-current Crompton dynamos. The storage battery 
consists of 260 D.P. cells, having a capacity of 350 ampere- 
hours. Current is distributed by the three-wire system, the 
voltage between the outers being 240 volts. The mains 
(Callender's) are laid directly in the ground. 


(7) Brakes for 
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„Glasgow Telephones.”—This is the title of a pamphlet, 
relating to the Glasgow municipal telephone system, which 
has been sent to us by the Manchester Courier. It contains an 
abstract statement of the revenue and expenditure for the year 
ending May 31, 1903. Taking the amount borrowed from 
the Corporation of Glasgow Loans Fund to be £250,300 and 


the sinking fund for 1903 as £5,806, 13s. 4d., it is calculated 


that the currency of the loan on the basis of this annual payment 
would be about 43 years ; but the licence expires in 10 years, 
when the Corporation is bound to sell to the Post Office. A 
sum of over £527 for canvassing, wages, \c., has apparently 
been provided out of capital, and the auditors suggest that the 
time has come wben such expenses should be paid out of 
revenue. The original estimate for rents, taxes, &c., was £750, 
but this has heen exceeded by £2,220. Bad debts are also 
said to be reckoned as revenue, and alrcady there is a credit to 
capital expenditure of £170 for “scrap material sold." 


Failure of Supply at West Ham.—At Tuesday's meeting of 
the Corporation, the electrical engineer reported a partial 
failure of the electricity supply due to an armature coil failing 
on each of the 1,200kw. generators, between 4:30 and 5 p.m. 
on October 31st. Four 200kw. engines were then started, 
and run with 50 per cent. overload. A portion of the load was 
switched off until 8:45 p.m., by which time one of the large 
engine armatures had been repaired, and all lights were switched 
on. The cause of the failure of the second alternator was due 
to a piece of sulphur used to fix the bolts to the fly wheel 
becoming detached and damaging the armature coils. The 
cause of the first coll breaking down cannot be definitely traced, 
as the armatures had been cleaned and examined the same day. 
The cause is probably due to deterioration of the insulation 
between the coils. In order to minimise the risk of a recur 
rence of the same trouble, it has been arranged that all the 
coils shall be re-wound and re-insulated, and that the bolt-holes 
shall be corrugated to prevent the sulphur coming out. 


Personal.— Mr. Alfred Rosling Bennett, who acted as general 
manager and engineer of the Glasgow Corporation telephone 
department since its establishment, has intimated to the Tele- 
phone committee that, owing to the many claims upon his 
time entailed by his outside duties, he desires to retire from 
the general managership. The committee recommend that Mr. 
Bennett continue in. his present position until the close of the 
Corporation's financial vear in March, and. thereafter he be 
retained as consulting engineer; that Mr. John Macfee, who 
has been throughout assistant manager of the undertaking, be 
appointed general manager; and that Mr. John MacCallum, 
who has hitherto held the oftice of cashier, be appointed as 
assistant manager and cashier. 

Amongst the Italian ladies who had the honour to be pre- 
sented to H.M. the Queen of Italy at the Italian Embassy on 
November 1?th was the wife of Mr. W. B. Esson Mrs. Esson 
was born in Rome, and comes of the illustrious Giustiniani 
family, her father, who fought with Garibaldi, being a Roman 
and her mother a Venetian. 

Miss Edith Ayrton, the daughter of Prof. W. E. Ayrton, 
F.R.S., was married yesterday to Mr. Israel Zangwill, the 
distinguished writer. Many leading members of the electrical 
profession were present at the subsequent reception at 
Mrs. Ayrton's house in Norfolk Square. 


Record Cabling.— The cricket matches in Australia have 
been the means of giving much publicity to the question 
of speed of transmission on the submarine cables between 
Australia and England. The two systems are owned respec- 
tively by the Eastern and Eastern Extension Telegraph 
Companies and the Pacifie Cable Board, and the following 
schedule of times occupied by the two routes in transmitting 
the accounts of the match with New South Wales last week- 
end is interesting :—On Friday last the Eastern route occupied 
19 minutes, as against 17 minutes on the Pacific cable; on 
Saturday the Pacific took 50 minutes to get through, as 
against 12 by the Eastern, and on Monday the Eastern got 
the result of the match over in 15 minutes, whereas the 
Pacific cable only took 11 minutes, In order to get these 
messages through the line the whole route has to be cleared, 


| and, in consideration of “urgency” the rate is increased 
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from 3s. per word to 9s. per word. We need hardly remind 
our technical readers that speed“ in this case is a question 
of organisation, and has no connection with the electrical 
properties of the cables. 


Notes on Radium.— Prof. Arthur Schuster, writing to 
Nature, describes the following interesting experiments made 
by him and relating to the heating effects of the radium 
emanation :— 

Air charged with radium emanation was led through a tube in which 
I placed a thermal junction formed by iron and nickel wires. The junc- 
tion was left charged to a high negative potential during about 10 minutes, 
then taken out and placed side by side with an unexposed junction in a 
metal vessel kept at constant temperature by a water jacket. The two 
junctions at first seemed to be at the same temperature, but the exposed 
one began to become warmer almost immediately, and after 20 minutes 
was about one-tenth of & degree higher than the other junction. The 
experiment was repeated with the same result. Test experiments were 
made in various ways to show that accidental temperature disturbances 
could not affect the experiment. Thus, after the wire had been treated 
exactly in the same way in a current charged with thorium emanation, 
the junction showed absolutely no change of temperature detectable by 
the galvanometer used. 

We may draw an important conclusion from these experiments. Prof. 
Rutherford has given strong evidence to show that the excited activity 
really contains three successive stages of radio-active matter, the first 
changing into the second, and the second into the third. The fact that 
the maximum heating effect was only obtained 30 minutes after the wire 
was first exposed to the emanation seems to show that it is the last 
transformation in which the third excited activity finally disappears or 
becomes inactive which sets the energy free. Experiments are now in 
progress to test the matter further. 

The experiment mentioned above with the thorium emanation was 
not altogether satisfactory, and I should not at present like to draw the 
conclusion that the excited activity due to thorium does not give a heating 
effect. I only mention it here to show that the treatment of the wire in 
the experiment independently of the presence of radium does not give 
rise to such variations of temperature as have been observed. Had any 
appreciable amount of the heating effect been due to the contact with 
the emanation, I should have expected the junction to show some rise in 
temperature when first introduced to the calorimeter. All these results 
should be considered as provisional only until a more detailed investiga- 
tion has been made. 


Electric Welding of Tramway Rail Joints.—A system of 
welding tramway or other rails by electricity is now being 
tried at Glasgow. It has been employed in certain towns in 
America, and has been introduced into this country by the 
Lorain Steel Co. A rolled steel bar of rectangular section is 
welded to each side of the web of the rails and the joint is 
made in three distinct welds, one at the centre and two at the 
ends. The centre weld is made first, and then, before the 
steel bar has had time to cool, the end ones are made. On 
cooling, the bar contracts and so pulls the ends of the rails 
together that the joint is a very close one, there being no 
space left unfilled with metal. Previous to the welding 
process, the ends of the rails and the steel bar, which really 
acts as a fishplate, are thoroughly cleaned with a sand-blast, 
and after the operation any irregularities are ground down by 
a surface grinder. The welder itself consists of an alternating- 
current transformer, having for its secondary winding a single 
loop of copper of largecross-section, the terminalsof which engage 
the bars on either side of the rail. The terminals are operated 
by hydraulic pressure. A rotary converter takes the current 
from the trolley and changes it to an alternating current. 
Flexible cables connect with the welder transformer. At 
500 volts about 250 amperes are taken. This is again trans- 
formed to the welding current of about 5 volts and 25,000 
amperes. The current is on about two minutes at each weld, 
and it takes from 12 to 15 minutes to complete a joint. After 
the metal is brought to a welding heat the current is cut off, 
and the weld, while cooling, is confined under a pressure of 
about 37 tons. This, we are informed, prevents any deteriora- 
tion of the metal, and results in a remarkably tough weld. 
The process is said to be equally applicable to old and new 
rails, aa well as to bonding. 


Opening of Ipswich Electric Tramways. — On November 21st 
the Ipswich electric tramways were formally opened by the 
Mayoress of Ipswich. All the buildings were designed by 
Mr. С. S. Peach, and comprise boiler house, engine room, 
battery room, workshop, economiser house, general offices and 
car shed. In the latter, provision is made for 40 cars on eight 
sets of rails, but only 26 cars have been purchased up to the 
present. A Meldrum refuse destructor has also been installed, 


and the chimney is 178ft. high. Coal will be used in four Danks 
dry-back marine boilers, having a total evaporative capacity of 
46,0001Ь. of water per hour. In the engine room there are six 
Reavell three-crank compound engines directly coupled to A.E.G. 

continuous-current generators, two of which have a capacity of 
240kw., two of 120kw. and two of 50kw. each. The two 

largest machines can be employed either compound wound for 
the traction load or as shunt machines for lighting. Round 
the entire engine room there runs a gallery, from three sides 

of which it is possible to obtain access to the pipe work, while 

the fourth side has been reserved for the switchboard, which 

was supplied by the Allgemeine Elektricitáts-Gesellschaft, 

through their agents, the Electrical Co. A Tudor battery of 

248 cells, with a capacity of 400 ampere-hours, works between 

the outers of the three-wire system. In the engine room 

there is a 15-ton crane, having a span of 5lft., manufac- 
tured by Messrs. Ransomes and Rapier, and the workshop is 

equipped with a 5-ton crane by Messrs. Morris and Bastert. 

The contract for the exhaust, feed and drain piping was 

secured by the Sir Hiram Maxim Electrical and Engineering 

Co., who also supplied the surface condenser and pumps. 

Nernst lamps are used for lighting the engine room. The 

paper-insulated lead-covered cables for both the lighting and 

tramways were supplied and laid solid in wooden troughs by 

Messrs. Johnson and Phillips. Over 10 miles of 3ft. 6in. track 
were converted by Messrs. Dick, Kerr & Co., 6in. girder rails, 

90lb. to the yard, being employed. In addition to the rails, 

there is one conductor laid for the return. The minimum radius 

of curvature is 40ft., and this occurs at more than one point. No 

less than 224 miles of trolley wire, supported by side-pole 

bracket arms, has been erected, and each section box is provided 

with telephonic communication to the power house. The 

British Electrical Equipment Co. were contractors for the over- 

head equipment. Car bodies and trucks were built at the 

Brush Electrical Engineering Co.'s works, but the electrical 

equipment and subsequent erection was carried out by the 

British Westinghouse Co. Each single-truck, double-deck car 

is capable of seating 26 outside and 24 inside passengers. 
Wheel and slipper brakes are fitted with the Brush pattern of 

concentric spindle gear. Messrs. Kennedy and Jenkin acted 

as consulting engineers. 


Institution of Electrical Engineers.—On Friday afternoon 
last a special deputation from the Institution of Electrical 
Engineers paid a visit to Windsor Castle with the object of pre- 
senting an address to His Majesty King Victor Emmanuel III. 
of Italy. The deputation, which consisted of Mr. Kaye Gray, 
president, Lieut.-Col. R. E. Crompton, C.B., Sir H. Mance, 
Dr. J. W. Swan, F.R.S, Prof. Silvanus P. Thompson, 
F.R.S., and Mr. W. G. McMillan, proceeded to Windsor by 
special train leaving Paddington at 4 p.m., and was received 
in the Vandyck room of the Castle, being introduced by Lord 
Kenyon, Lord-in- Waiting. The King of Italy, who wore 
Italian uniform, having shaken hands with the members, 
received the address graciously, and then entered into general 
conversation. After about 10 minutes His Majesty again 
shook hands with each member of the party, which returned 
to London at six o'clock. The address read as follows :— 

May it please Your Majesty. 


The Institution of Electrica! Engineers of Great Britain, having in the 
spring of the present year rendered homage at the tomb of the illustrious 
physicist, Alessandro Volta, and having visited the electrical railways, 
power stations and works, which form so noble à monument to Italian 
enterprise of to-day, humbly beg permission to avail themselves of the 
present opportunity, and to lay before Your Majesty an expression 
of their recognition of the courteous and generous hospitality accorded 
to the members of this Institution, not only by their sister society, the 
Associazione Elettrotecnica Italiana, and by electrical engineers generally 
but also by the various municipalities and corporations of the districts 
visited by them. The members of the Institution who were fortunate 
enough to visit Your Majesty's dominions will never forget the genial 
kindness of their reception by the distinguished engineers and others 
whom it was their privilege to meet. During Your Majesty’s presence in 
England, the President, Council and Members of this Institution respect- 
fully tender an assurance of their devotion to the Sovereign of a nation 
for whom they entertain feelings of the highest respect, admiration and 
affection. We ever pray that the friendship and good-feeling between the 
two countries, of which the warmth of our reception in Italy gave con- 
vincing proof, may continually grow in intensity, and that Your Majesty 
may long be spared to guide the destinies of a nation to whom the people 
of this country are united by the bonds of an inalienable sympathy. 
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In reply to a telegram sent to the Associazione Elettrotecnica 
Italiana, the following message has been received from Prof. 
M. Ascoli, one of the vice-presidents :— 

Most sensible to the feelings that inspired your kind telegram. I thank 
the Institution of Electrical Engineers for the new proof of sympathy, 
and return most hearty greetings in the name of the Associazione 
Elettrotecnica Italiana. 

A similar telecram to the Milan section of the Associazione 
Ele:trotecnica Italiana, elicited the following reply from Signor 
Bertini :— 

Homage added by Institution of Electrical Engineers to enthusiastic 
reception to our king by all England was learned with grateful feelings by 
Milan Section Associazione Elettrotecnica Italiana as a new token of 
friendship binding scientific bodies of the two countries. 


St. Louis International Electrical Oongress.— In connection 
with the International Electrical Congress to be held at the 
1904 St. Louis Exhibition, it is announced that the following 
selections have been made by Prof. Elihu Thomson, president 
of the committee of organisation of the Congress for the officers 
of the various sections :— 


| 


Chairman. | 


Secretary. 
A General theory, mathe. | Prof. E. L. Nichols, Prof. Н. T. Barnes, 


Section and Subject. 


matical, experimental Cornell Univ. . McGill Univ. 
Applications:— 
General applications... | Dr. C. P. Steinmetz, Prof. Sam’! Sheldon, 
Schenectady, N V. Poly. Inst. Brooklyn 
C Electrochemistry ...... Prot. Н. S. Carhart, Mr. Carl Hering, Phila- 


delphia. 


Univ. of Mich. 
| Dr. Louis Bell, Boston 


D Electric power transmis- | Mr. Chas. F. Scott, 


sion Pittsburg 
E Electric light and dis- | Mr.J. W. Lieb, jun., Mr. Gano S. Dunn, 
tribution New York Ampere, N.J 


Dr. Louis Duncan, Mr. A. H. Armstrong, 
Mass. Inst. Tech. Schenectady. 
Mr. F. W. Jones,! Mr. B. Gherardi, jun., 


F Electric transportation. 


G Electric communication .. 


New York New York. 
H Electrotherapeutics .... | Dr. W. J. Morton, Mr. W. J. Jenks, 
New York New York. 


The section officers will have charge of the proceedings of the 
Congress at St. Louis in their respective sections. The Papers 
that are to be read at the Congress will be communicated 
by invitation from well-known authors in America and other 
countries. They are to be read and discussed at St. Louis 
during the Congress week September 12.17, 1904. They are 
then to be printed and published in book form. Invitations 
to join the Congress are being issued to persons and parties 
interested in electricity. Over 6,000 circular letters of invita- 
tion will be sent out in the United States, and a similar number 
to foreign countries. Most of the circulurs are being directed 
to members of electrical industries, societies and scientific 
institutions, Joining the Congress entitles the member to 
attend the various functions at St. Louis and also to receive a 
copy of the subsequent Transactions. It is expected that many 
will join the Congress who cannot expect to attend the sessions 
in St. Louis, merely to receive the printed Transactions. 
Already about 350 Americans have joined the Congress in 
response to circulars, and only part of the circular catalogue 
has been covered. Communications concerning the Congress 
should be addressed to the general secretary, Dr. À. E. Kennelly, 
Cambridge, Massachusetts, U.S.A. 


Motor Car Registration.— Under the Motor Car Act 
which comes into force on January 1, 1904, the Local 
Government Board is empowered to make certain regula- 
tions to be applied by the County Councils and Borough 
Councils in the administration of the act. Therefore a list 
of such regulations has just been issued having reference 
to the registration of the cars and the granting of licences 
to drivers. Under the former heading, it is laid down 
that all County Councils and Borough Councils shall keep a 
register of motor cars, which may, at the discretion of the 
Council, be kept in two parts, one relating to cars and the 
other to motor cycles. To each Council have been assigned 
distinguishing index letters, which, together with a number, 
must be displayed upon the vehicle. A specimen form of 
application is appended to the regulations, and this must be 
used by all persons desiring to register a car. The ісе for 


registration, as laid down by the act, is 20s. for a motor car 
and 5s. for a motor cycle. When a car changes hands, notice 
must be given to cancel the registration, or if it is wished to 
continue the registration in the name of a new owner, a fee of 
5s. for a car or 1з. for a cycle must be paid. The badge to be 
carried by a registered car will consist of two plates, one 
bearing the letter or letters assigned to the particular County 
Council under these regulations, and the other bearing the 
number assigned to the car by the County Council. The letters 
and figures must be white upon a black ground, and of certain 
prescribed sizes. This plate must be kept illuminated at night 
time. The identification numbers can also, if the owner 
desires, be painted upon the car. In any case, however, such 
marks of identification must be carried both in the front 
and at the rear of the car. In the case of a motor cycle, 
duplicate face plates are allowed. When another car is 
attached to a motor car, the identification plate must be placed 
at the back of the trailer. The registering Councils will 
supply the plates if required, at a charge. Applications for 
licences as drivers must also be made upon a special form, 
and for these licences a fee of 5s. is charged. They are for 
a period of twelve months, and persons not residing in the 
United Kingdom are also entitled to them. Licences must be 
renewed at the end of one year, and 5s. is payable on every 
renewal. These licences, also, must be produced when required 
by a police constable. Motor car drivers’ licences are. granted 
to persons over 17 years of age, and for a cycle to а person 
over 14 years of age. The Motor Car Act, 1903, remains 
operative until December 31, 1906. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


To-day (FRIDAY), November 37th. 
PiysicaL Society. 

5 p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) “An Electrical Thermostat,” 
by H. Darwin; (2) On the Occurrence of Cavitation in Lubri- 
cation," by S. Skinner; (3) ‘‘ A Lecture Experiment in Electrical 
Resonance," by Dr. W. Watson. 


SATURDAY, November 38th. 
Institution or ELECTRICAL ENGINEERS —STCUDENTS’ SECTION, 
10:30 a.m. Visit to the City-road Works of the County of London 
and Brush Provincial Electric Lighting Co. 


Guascow TrcRNIcAL CoLLRGE Screntrric Socrery. 
7:30 p.m. Meeting at 38, Bath-street, Glasgow. Paper to be read: 
* Some Remarks on the Willans Engine," by J. H. Pocock. 


MONDAY, November 30th. 
Society or ENGINEERS. 
7.30 p.m. Meeting at the Royal United Service Institution, White- 
all, S. W. Paper to be read: “ Mechanical Stokers for Electricity 
Generating Stations,” by A. Gay. 


WEDNESDAY, December 2nd. 
INSTITUTION oF ELECTRICAL ENGINEERS—STUDENTS’ SECTION. 
7:30 p.m. Meeting at 92, Victoria-street, Westminster. Paper to be 
read: “ The Operation of Electric Lifts," by Н. Church. 


SOCIETY or ARTs. 
8 p.m. Ordinary meeting. Paper to be read: The Fiscal Problem,” 
by Sir Charles M. Kennedy. 
LIVERPOOL ENGINEERING SocrIETY. 
8 p.m. Meeting at the Royal Institution, Liverpool. Paper to be 
read: Recent Telephone Developments in Liverpool,” by 
E. J. Hidden. 


THURSDAY, December 3rd. 
INSTITUTION or ELECTRICAL ENGINEERS: BinurvaHaM Тоси, SECTION. 
8 p.m. Meeting in the University Buildings, when Mr. J. C. Vaudrey 
will deliver his inaugural address. 


FRIDAY, December 4th. 
JUNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at Westminster Palace Hotel. Paper to be read: 
Recent Developments in the Construction and Working of 
Gas Engines,” by Prof. D. S. Capper. 

INSTITUTION ок CIVIL ENGINEERS: STUDENTS’ SECTION. 

8 p.m. Meeting at 25, Great George-street, Westminster. Paper to be 
read: Artificial Draught, as applied by Fans to Steam Boilers,” 
by W. H. A. Robertson. 


SATURDAY, December 5th. 
Grascow TECHNICAL COLLEGE Scientiric Society. 
7:30 p.m. Meeting at 38, Bath-street. Paper to be read: Buper- 
heut," by W. H. Booth. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Induced Thorium Activity. -F. von Lerch has made a series 
of experiments to determine the chemical behaviour of the 
induced radio activity shown by metals exposed for some hours 
to Rutherford’s thorium emanation. He works on Rutherford’s 
hypothesis, assuming that thorium gives rise to thorium X, the 
latter to thorium emanation, and this again to induced thorium 
activity, by a series of sub-atomic transformations. The author 
finds that all metals activated by thorium emanation show the 
same index of decline. Palladium appears to absorb the ema- 
nation. When metals after exposure to the emanation are 
dissolved in acids, the radio-activity acquired remains attached 
to them, and re-appears on precipitating them from solution. 
It may, however, be detached from the metals by electrolysis, 
and made to precipitate on the cathode. The author believes 
that the induced activity is a new element or series of elements, 
the main constituent having a position between copper and 
lead in the voltaic series. 

(E. vox LrncH, Ann. der Physik., No. 12, 1903.) 


Absorption of Cathode Ruys.—P. Lenard gives a very interest- 
ing tabulation of the absorption of cathode rays possessing 
various velocities, ranging from that of light to 2th of light. 
The experiments were carried out in hydrogen, argon and 
carbonic acid. In all these bodies, the absorption increased 
on reducing the velocity, and more rapidly than the reduction 
of the velocity. On reducing the velocity from that of light to 
doth that of light, the absorption is increased a millionfold. But 
this rapid increase of the absorption is not indefinitely main- 
tained. At low velocities there is a turning point, after which 
the absorption tends towards a limiting value. The lower the 
velocity, the more does the individual character of the gas 
come into play. At the high velocities the mass alone seems to 
determine the absorption, whereas at low velocities it is more the 
number of molecules per unit volume which determines it. An 
exact correspondence between absorption and velocity cannot 
be established anywhere between half the velocity of light and 
zero velocity. Theauthor proceeds to formulate a new theory 
of the constitution of matter based upon these observations. 
The ultimate constituent of the atom he calls the dynamid, on 
account of its electric field, which deflects and arrests the 
electron in its passage. The dynamid may be regarded as an 
electrie doublet, whose moment may vary from one atom to 
the other. The atoms of the different elements are made up 
of different numbers of dynamids in exact proportion to Шей 
atomie welghts. Every dynamid throughout the universe has 
the same mass, but the actual volume of the dynamids consti- 
tuting à cubic metre of solid platinum is barely a cubic milli- 


metre. 
[P. Lenarp, Ann. der Physik, No. 12, 1903.] 


Spinthuriseopic Phenomena. —T.. Tommasina confirms Bec- 
querel’s contention that the sparkling observed in Crookes’ 
spinthariscope is due to the cleavage of the zinc sulphide 
crystals provoked by the impact of a-rays. He finds that 
when the sparkling screens are stood in a dark drawer for 
several days, and then placed under the microscope in the 
immediate vicinity of a charged rod of glass or resin, the 
sparkling is restored, apparently by the renewal of the pro- 
cess of cleavage. The effect is better shown by a bare 
sulphide screen than by a screen kept under a glass cover. 
The author supposes that the slight agitation of the sulphide 
crystals produced by the presence of the electrified body 
exposes fresh surfaces for cleavage. Microscopic examination 
shows that the sparks are best focussed in the plane contain- 
ing the most exposed edges of the sulphide crystals. Barium 
platinocyanide also shows the sparkling, but less distinctly than 


zinc sulphide. 
[Т. ТоммлѕіхА, Comptes Rendus, November 9, 1903.] 


Storage of N-rays.—R. Blondlot has made another remark- 
able discovery in connection with N-rays. He found that on 
concentrating N-rays with a quartz lens for some time upon а 
calcium screen and then taking away the Auer burner, the 
increased luminosity of the screen persisted as long as the 
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quartz lens remained. The lens, in fact, possessed a kind of 
invisible N-ray phosphorescence. The same effect is shown by 
quartz plates, as well as Iceland spar, fluorspar and glass. 
The reflective power of metals is, as we know, enhanced by 
exposure to N-rays. This enhanced reflective power also 
persists for some 10 or 20 minutes. Lead becomes active in 
this manner on both faces if one of them is exposed to N-rays 
for several hours at a time. Aluminium, wood, paper, and 
paraffin do not store up N-rays, and the least trace of moisture 
completely eliminates the effect. Dry pebbles gathered in 
bright sunlight give out N-rays. The effect will be shown not 
to be quite analogous to phosphorescence in a further Paper. 
(R. BLoN DLOr, Comptes Rendus, November 9, 1903.] 


The Magnetic Storm of October 31st.—T. Moureaux reports on 
the magnetic storm as observed at the Val-Joyeux station. It 
began suddenly at 6:12 a.m. by a simultaneous rise of the 
declination and the horizontal component and by the lowering 
of the vertical component. Great oscillations of the D and H 
magnets commenced about 7 a.m. and continued without inter- 
ruption till 10 p.m. H began to fall again as early as 10 a.m. or 
11 a.m., but the phase of maximum intensity was not reached 
till midday. At that time the vertical component Z, hitherto 
little affected, increased rapidly, and the other two elements 
showed sudden variations of great amplitude. Large oscillations 
were also noticed at 4 p.m., 5:30 p.m. and 7 p.m. The magnets 
were in a disturbed state all through the night. Indeed, it was 
not till 2 a.m. on November Ist that the vertical component 
passed through its minimum. The maximum variation of the 
horizontal component amounted to „th of its normal value. 
The declination varied by a maximum of 2deg. 4min. An 
important group of sun spots, followed up since October 26th 
at the Parc St. Maur Observatory, crossed the central meridian 
on the day of the storm. Without being so large as the group 
observed on October 5th to 17th, which could be seen with the 
naked eye, it measured in its greatest length about th of 
the sun's diameter. No trace of an aurora was seen that night, 
but the sky was overcast from 7 p.m. The magnetic storm 
was also observed at the observatories of Lyon, Nice, Perpignan 


and Pic du Mudi. 
(T. Москклсх, Comptes Rendus, November 2, 1903.) 


RADIO-ACTIVITY.* 
BY FREDK. SODDY, М.А. 
( Continued from р. 163.) 


METHODS OF MEASUREMENT, 

The means of investigating the rays from radio-active 
substances are similar to those employed for the X.rays, 
and may be divided into three classes: the electrical, photo- 
graphic and fluorescence methods respectively. The first 
only, the electrical method, is suitable for accurate quanti- 
tative investigations of radio-activity, but the photographie 
and fluorescence methods have frequently been employed for 
rough comparisons and for experiments in which accurate 
measurements of the intensity of the rays are not required. 
Thus much of the work on the magnetic and electric deviation 
of the Becquerel rays has been done by causing the latter to 
trace their paths on a photographie plate. It must be pointed 
out that the different types of rays give often very different 
results with the three methods. Thus the electrical method 
depends on the absorption of the rays by the air, the energy 
of the rays going to produce ionisation, and with this method the 
easily absorbed or a-rays give by far the greater effect. These 
same rays, on the other hand, give relatively very little effect 
on the photographic plate. Thus the a-rays of uranium do not 
perceptibly affect a photographie plate, although they contribute 
over 99 per cent. of the total electrical effect when examined 
under ordinary circumstances (Soddy, Jour. Chem. Soc., 1902, 
8l, p. 860). This is probably due to the fact that the rays 


* These articles are based on a series of 12 lectures which Mr. Soddy 
is now delivering at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 
published in book form by “ Тће Electrician “` Printing and Publishing Co. 
All rights reserved. 
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are unable to penetrate the gelatin film sufficiently to affect 
appreciably the sensitive silver salt. 

fany fluorescent substances behave differently under the 
action of the a and f-rays. Thus, zinc sulphide (Sidot’s 
hexagonal blende) is extremely sensitive to the action of the 
a-rays and much less to the action of the B-rays, while with 
barium platinocyanide and willemite (zinc silicate) the contrary 
holds true. 

The electrical methods alone demand a more detailed con- 
sideration. It has been shown in previous articles that, to 
obtain definite results, the conditions must be such that 
the “ saturation current" is measured, as this current is 
an expression of the number of ions produced per second, 
and the latter is proportional to the intensity of the radia- 
tions absorbed by the air. Rutherford, in the research 
in which he showed that the ionisation from uranium 
was of the same character as that produced by X-rays 
(Phil. Mag., 1899, V., 47, p. 109), showed also that the 
ionisation was proportional to the pressure of the gas, while 
the absorption of the rays was also proportional to the pressure. 
For different gases, although for thin layers the ionisation 
increases as the density of the gas, for thicker layers the total 
ionisation when all the rays are absorbed reaches a maximum, 
and then is approximately the same for all gases. A very 
careful series of measurements by Strutt (Phil. Trans., A. 196, 
p. 507, 1901) has led to the 8 that, with the exception 
of hydrogen, all gases are ionised by the various rays from 
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radio-active subetances to an extent sensibly proportional to 
the density and independent of the nature of the gas. With 
hydrogen the ionisation is greater than it should be if propor- 
tional to the density, and this divergence is greater for the 
а than for the B-rays. We may conclude, as a first approxi- 
mation, that the energy required to produce an ion is the same 
for the ions of all gases except hydrogen. 

Fig. 9 represents an apparatus constantly employed by 
Rutherford for the electrica! measurement of radio-activity. 
The two plates are each of about 36 sq. cm. area, and a 
known weight of the radio-active substance in fine powder is 
sifted uniformly over the lower plate, which is insulated and 
connected with one pole of a battery of 300 volts, the other 

le being earthed. The upper plate is about 5cm. from the 
ower and is connected with one pair of quadrants of a Kelvin 
electrometer of the White pattern, the other pair being con- 
nected to earth. This upper plate is most carefully insulated, 
and the whole apparatus is placed in a metal box, provided 
with a door at the side through which the lower plate can be 
inserted or removed. To use the apparatus, both pairs of quad- 
rants are at first connected to earth, the earth connection of 
the pair connected to the upper plate is then broken, and the 
rale of deflection of the electrometer needle from zero is 
measured by means of a stop-watch by noting the time taken 
for it to pass over a given number of divisions of the scale. 
The deflection of the electrometer needle is a measure of the 
difference of potential between the two pairs of quadrants, 
and since the capacity of the system is constant, of the charge 
communicated to the one pair, when the other is kept con- 
nected to earth. The rate at which this charge is communi- 
cated is a measure of the current through the gas. 0:5 gramme 
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of uranium or thorium oxide in this apparatus produces a 
current of approximately 107! amperes. The measurements 
are usually comparative, the radio-activity of some standard, 
such as a known weight of uranium oxide spread over a 
given area, being compared with the activity of the substance 
to be measured. In this way the sensitiveness of the electro- 
meter, which varies from day to day according to the extent 
to which the needle is charged, is eliminated. M. and Mme. 
Curie use a similar apparatus, which is represented in Fig. 10 
in which the charge communicated to the one pair of quad- 
rants by the current through the air under the action of the 
radiations being measured, is balanced by the communication 
of a similar charge of opposite sign, so that the electrometer 
needle shows no deflection. This is effected by means of a quartz 
electric balance which consists of a quartz lamina, which can be 
subjected to a known tension by means of weights, the two sides 
of the lamina receiving opposite charges of electricity, the 
amount of which is known for any known weight. The apph- 
cation of the weight is so regulated that at each instant the 
charges of opposite sign communicated to the electrometer 
are equal, and the time from the commencement to the com- 
pletion of the application of the tension furnishes a measure 
in absolute units of the intensity of the current flowing through 
the air under the action of the radio-active substance. In this 
way the operation is performed by a null method, and is inde- 
pendent of the sensitiveness of the electrometer. 


P 
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The simplest means of measuring radio-activity electrically 
3 by means of a gold-leaf dp uid a; and this instrument is 
very useful in certain cases, sensei. its application is some- 
what limited. It can, however, arranged to detect far 
‘eebler ionisation than even the most sensitive electrometer, 
апа has proved invaluable in many important researches. 
Fig. 11 represents an electroscope suitable for the testing of 
radio-active substances. It is modelled after one first employed 
hy C. T. R. Wilson. It consists of a tin can with a removable 
lid, E, at the bottom for the insertion of the substance to be 
tested. A paraffined rubber cork, H, is pierced in the centre by 
the metal wire G, which carries at its end a rod of fused quartz, 
A. A thin brass strip, B, to which a single gold.leaf, C, is 
attached, is fastened to the lower end of the quartz rod. The 
charge is communicated through the rod D, whieh can be 
turned by the ebonite handle F so as to make contact with B. 
When the electroscope is charged this connection is broken, 
and the rods C and G and the outside of the metal vessel are 
connected to earth. The electroscope then represents a 
perfectly isolated charged system completely surrounded by 
metal and free from all external disturbances. The rate of 
collapse of the gold-leaf is observed by means of a reading 
microscope provided with a micrometer scale, through windows 
in the case of the instrument. For the measurement of radio- 
activity the substances to be compared can either be placed 
inside the electroscope bv spreading known weights over suit- 
able metal discs of similar area, or in the case of more active 
preparations can be placed at a fixed distance outside the 
electroscope so that the rays have to penetrate the metal walls. 
If the deflections are only taken between certain limits, it 
is found that they are very approximately proportional to the 
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potential of the leaves. If the dimensions of the instrument 
are not too large and the radio-activity is not too great, the 
saturation current through the gas is attained and the rate of 
collapse is uniform between these limite. 

The a-rays are so easily absorbed that the radiation does 
not much increase beyond a certain thickness of the layer of 
the active substance. To make the measurements of different 
substances as comparative as possible, the smallest possible 
weight spread over a large area should be employed. But 
even then the activities of different compounds of different 
densities and states of division can only be approximately 
compared. On the other hand, the change of the activity of 
any given preparation with time can be very accurately studied 
by leaving it undisturbed on its original plate throughout the 
course of the measurements. 

For the measurement of more active preparations than 
uranium and thorium the sensitiveness of the measuring 
instruments must be decreased by connecting them in parallel 
with suitable capacities. But it must be remembered that the 
voltage required to produce the saturation current increases as 
the current increases. For work with preparations of uranium 
a greater voltage than 300 is seldom required, and this can be 
obtained by means of a battery of Planté cells charged in 
parallel and discharged in series. But for work with radium 
much higher voltages are necessary to produce the saturation 
current, unless the intensity of the rays is cut down by 
absorption in suitable screens. 


( To be continued. ) 


CONCERNING WIRELESS TELEGRAPH 
TRANSMITTERS. 


BY LER DE FOREST, PH.D. 


Throughout the various attempts which have been made to 
approximate in wireless telegraphy, even remotely, something 
of the accuracy in resonance effects so well known in acoustics, 
sufficient attention has not been shown to the necessity for 
generating at the transmitter a long train of but slightly- 
damped oscillations. All refinements and closeness of tuning 
at the receiving station are futile if the transmitter radiates 
but three or four impulses at each condenser discharge. 
Failure here has been largely due to imperfect arrangement and 
construction of condensers, spark-gap, faulty insulation, &c., 
in the transmitter, a condition inevitable at the start of a new 
art, when apparatus at hand is entirely such as the physics 
laboratory can supply, and when a host of minor details and 
refinements are neglected—conditions which alone distinguish 
between the experimental laboratory work and actual enyi- 
neering achievement. | 

The rapid damping of the transmitter oscillations are due 
chiefly to two causes: First, that from losses due to radiation 
from the antenna (which are considered useful and necessary), 
and, second, to losses resulting from leakage, heat and dielectric 
hysteresis, which are certainly detrimental to an extent little 
appreciated. Of leakage from the antenna, there will always 
be a certain amount. Thorough insulation, especially at top 
of the mast, and from all guy ropes, cannot be too strongly 
emphasised. If the antenna is connected to the resonator, or 
feeding circuit, inductively, whether by transformer or auto- 
transformer linking, the static potentials excited therein are 
slight compared to what result from the old method of attach- 
ing antenna and earth wires directly to opposite sides of the 
spark-gap. By the newer method, therefore, the problem of 
adequate insulation at the base of the antenna, where this 
enters the station house, is greatly simplified, for one may 
place his hand directly upon the bare antenna wire without 
shock or injury. At the top of the antenna, however, we have 
by the inductive connection with the resonator circuit, greatly 
amplified potentials, due to the fact that by such arrangement 
the oscillating character of the disturbance set up in the 
antenna causes a marked potential loop at the upper or open 
end of this oscillating wire; and by successive reflections of 
the current there, without change of sign, potentials several 
times those found anywhere in the closed oscillating circuit 
exist. As a result, the insulation at top must be especially 


‘thorough. A petticoat insulator, giving large and dry surface 


insulation, ought to intervene between antenna and its support. 
The layman is astonished at the facility with which these high- 
frequency, high-potential currents leak away, over surfaces 
carrying the slightest dust or moisture, or through the veins 
even of dry wood. Stone, even in dry weather, behaves like so 
much metal. Ebonite or glazed porcelain, or glass, are the best 
insulants here, and surface insulation is the controlling factor. 

Mechanical reasons render it advisable to use steel guys for 
the mast, but if these be completely insulated from the antenna 
the leakage to them through damp air, and, indirectly, by 
currents induced in them, render it necessary to cut these guys 
into several short lengths, connected together by strain insu- 
lators (ropes with dead eyes or porcelains), and to most care- 
fully insulate from earth at the bottom. In damp weather 
rope, especially if untarred, is but little better than wire. 

If the air is moist or a heavy fog prevails, the invisible 
brush leakage from the antenna into this semi-conducting 
medium gives the effect of a large fictitious capacity between 
antenna and earth, greatly increasing its natural period of 
oscillation, and requiring readjustment of the constants of the 
closed resonator circuit, 1f it is intended to keep this and the 
antenna circuits in syntony. But worse than this is the fact 
that this apparent additional capacity is largely fictitious, and, 
as a leakage, represents a large hysteresis loss, not recoverable, 
but producing additional damping to the oscillation. The 
same phenomenon exists, often to a greater degree, in the 
condensers themselves. In any Leyden jars or glass plate 
condensers in air, vivid brushes are observed extending for an 
inch or more at the edges of the tinfoil. At these portions of 
the glass, especially if this latter contain any lead, a surprising 
amount of heat is generated, showing clearly that considerable 
losses of energy there exist, and unless the glass is the best of 
flint, a further loss in dielectric hysteresis exists. 


The glass condenser in air is generally preferred by experi- 
menters for the very reason that these brush leakages, while 
they also cause an additional capacity over what ordinary static 
measurements will show, act as buffers for the impulsive high- 
potential charging of the condenser, and save the dielectric 
from puncture. it is well known that a Leyden jar filled with 
oil is far more liable to break down, and especially so if the 
outer coating also be covered with oil or paraffin. When the 
condenser is placed in an oscillating discharge circuit, contain- 
ing inductance, the potentials developed at the edges of the 
tinfoil are often several times that of the charging current (due 
to heating up and reflection of the charges there from resonance 
effects), and this effect becomes greatly exaggerated with the 
oil condenser. But it is just this resonance which is a sine qua 
non in syntonic working, and it is wrong to allow brush leak- 
age, with the great damping resulting, to save the dielectric. 
The correct practice calls for a suppression of all brush losses 
at every cost, and to employ oil, or condensers otherwise sealed, 
and sufficiently bulky, to give requisite safety with capacity. 

Another bad element is the chain usually employed in the 
Leyden jar. After a little usage this becomes badly eaten up, 
frequent smal] sparks are observed between its links and 
where it contacts with the tinfoil; I have sometimes known 
the chain to be actually burned in two. So aggravated do 
these faults of the Leyden jar become with much usage, that 
it is impossible to measure the period of oscillation of a circuit 
employing as condenser a battery of old jars. The foil fre- 
quently starts away from the glass, allowing all the losses and 
trouble from a gas dielectric. All in all, the time-honoured 
Leyden jar, one of our dearest: heirlooms from early physicists, 
is the element employed in wireless telegraphy which is least 
suited to its task. Yet it is well-nigh universally advocated 
on account of its strength, convenience and cheapness when 
applied to small installations. 

The amount of inductance existing in a battery of Leyden 
jars, when these are connected up as closely as possible, is 
surprising and little recognised. In fact, I may say that a 
condenser discharging aperiodically from lack of inductance in 
its discharge circuit does not exist. For high frequencies, the 
inductance in the sheets of foil themselves is sufficient, and the 
spark-gap and leads thereto supply the rest. In a battery of, 
say, 10 Leyden jars connected in parallel, I have found that 
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the exact method of connection is of the utmost importance. 
For example, if the 10 be connected in one row the spark is 
not so violent, large or of so cracking a sound as when the jars 
are bunched. The best arrangement is in a circle, with leads 
from all of the jars of exactly the same length Otherwise, 
we get a tendency for a series of discharges fom the several 
jars in turn, and not from the battery as a unit. Under certain 
conditions this little detail of grouping and connecting the jars 
has made all the difference in transmission of or failure to 
transmit signals. It is these little details of exact disposition 
of connections, &c., which are so apt to be overlooked by those 
familiar only with ordinary electric currents, that have so grave 
an influence in wireless telegraphy, especially where syntony is 
attempted. The high-potential А to the transformer or 
induction coil may sometimes have an influence on the oscil- 
lating circuit to which they are attached. To minimise the 
effect, choking coils, preferably of a spiral form, should be 
inserted in such leads close to the points of connection. 

The heating of the spark-gap terminals, especially where 
alternating-currents are employed for charging the condenser, 
is a simple proof of the losses existent in the spark. The wider 
the gap the Pene the loss is through heating the column of 
air. simple method of reducing this gap, while maintainin 
the requisite high potentials, is to employ a series of smal 
gaps between balls or discs of small curvature. When large 
power is employed (exceeding 3kw.) it is well to provide 
seam means for radiating the heat, and constantly renewing 
the supply of cool unionised dielectric. There is nothing in a 
liquid dielectric, but considerable is to be said in favour of the 
spark in air under pressure, as reducing sparking distances 
and allowing an especially sudden, disruptive breakdown —a 
spark of high conductivity and slight damping. 

With a lkw. transmitter it is easily possible to obtain a 
reading in a hot-wire ammeter, inserted in the antenna, of 
over 2 amperes, and five to 10 times as much in the closed 
oscillating circuit itself. This, with 20,000 volts applied at the 
condenser jars, gives roughly a calculation of about 70kw. This 
anomaly is, of course, explained by Hertz's calculations of the 
amount of energy radiated from his small dumb-bell oscillator. 
During a brief hundredth-thousandth of a second the ener 
put into the circuit at a Ikw. rate is radiated at a rate enormously 
greater. The exact quantitative relations here are difficult of 
measurement ; they involve the exact potentials of resonance, 
the damping and duration of the wave-train, the power-factor, 
time-coefficient of expansion of the hot-wire, &c. But the test 
is a clear “and convincing demonstration of the enormous 
quantities of energy which a small transmitter is radiating, 
and of the amount which the generator would be called on 
to supply could the much-desired undamped wave-train be 
obtained. It is evident that a direct-current source of high 
potential and relatively large output, with high-frequency 
oscillating circuit supplied as in the case of the Duddell 
singing arc, offers a solution. 

n view of the above considerations it is not difficult to 
point out the fallacy in certain calculations which are often 
given to show the sensitiveness of a coherer or other wave 
detector, which is influenced at 100 miles by } H.P., or less, at the 
transmitter. "Their sensitiveness is indeed remarkable, but if 
what such misleading figures seem at first sight to indicate, 
would be little less than infinite. 
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THE EDISON ACCUMULATOR FOR AUTOMOBILES.* 
BY W. HIBBERT. 


The problem of making an accumulator with an alkaline electro- 
lyte has been before the world for inany years, and has been attacked 
by a fairly numerous body of workers. It is known that Mr. Edison 
is one of this number, and various public statements have appeared 
us to the results of his labour. Most of these can be neglected as 
void of authority, but the account published by Dr. Kennelly before 
the America Institute of Electrical Engineerst was evidently based 
on carefully executed work. From this Paper welearned the general 
nature of the cell, together with certain useful numerical data. Four- 
teen watt-hours were obtained from IIb. weight of the cell, the 


е Рарег read before the Institution of Electrical Engineers last night. 
t The Electrician, Vol. XLVII., p. 266. 
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average E.M.F. being about 1:25 volts. It is not necessary to 
repeat here the other data from Dr. Kennelly's Paper, as they will 
be brought up to date by the facts to be quoted from my own tests. 
It is sufficient to say that very little was done during the next year. 
The matter seemed to fall into the background, and public opinion 
settled down to a vague belief that the cell had not yet reached the 
commercial stage. Indeed, I have heard doubts expressed as to the 
very existence of the cell. To some extent, I shared this scepticism, 
not because I doubted the existence of the accumulator, but because 
of its constitution. I doubted (and expressed my doubts in print) 
whether the plates would be altogether free from local action, and 


Fr. A.—Sranparp AUTOMOBILE CELL. 


whether a very small amount of this weakness would not be sufti- 
cient to destroy the plate. These fears were based on the data 
afforded by Dr. Kennelly's Paper, more especially the thinness of 
the plates, and also the probable results of mixing graphite with the 
active material. Such anticipations were, 1 suppose, quite legiti- 
mate as anticipations, but they have not been justified by the results 
of actual trial. It is one of the striking features of the cell, that it 
recommends itself by work more than can be done by any verbal 
account. 

In the early part of this year, I obtained three of Mr. Edison's 
cells of small size, and in early June was provided with a Standard 
automobile cell. Finally, during part of my summer vacation I was 
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able to run about 500 miles on an automobile driven by 88 Edison 
cells. The general results of the work done on all these will be 
described in this Paper. I shall confine myself to a somewhat 
simple statement of the facts verified by myself, feeling sure that 
these will be most acceptable to the members of the Institution. 
But it may be worth while mentioning that well.known men at 
Milan, Paris, &c., have obtained laboratory results which agree in 
all the main particulars with my own. "They have not as yet had 
the opportunity of testing on the road. A brief description of the 
cell will be advantageous, 
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Standard. Automobile Cell.—This (Fig. A) contains 14 positive and 
14 negative plates. Each plate is made of sheet-steel, nickel plated, 
punched with 24 holes of rectangular shape (Fig. B). In each of 
these holes is inserted a flat pouch or pocket containing the com- 
pressed active material (Fig. C). The walls of these pockets are 
perforated by exceedingly fine slots or holes, through which the 
liquid can penetrate (Fig. D). Thus the current can easily pass to and 
from the active material contained in the pockets, ам - 

Active Materials.—Both positive and negative plates are alike, 
except in respect of the active material. e pockets on the posi- 
tive plate contain nickel peroxide; those negative plate 
contain finely divided iron. Each of these active materials is, I 
understand, mixed with flake graphite. 

FElectrolyte.—The liquid is a 20 per cent. solution of potash. 


Fic, E.—Tor or Case. 


Arrangement.—The plates are fixed very near each other. Yet 
there does not seem to be any danger of short-circuits. The plates 
are thin, it is true, but being made of steel, they are thick enough 
to give rigidity. As a further precaution, vulcanised rubber sepa- 
rators are put between the plates, making the whole a compact mass, 
whose stability is calculated to resist all the ordinary mechanical 
shocks it is likely to undergo. 

lixternal Arrangements —The cell is sealed in its steel case, the 
top being fixed on by a special solder not acted on by the potash. 
Two stout connecting pins (from the positive and negative plates 
respectively) come through liquid-tight bushes of vulcanised rubber. 
These pius are made slightly conical, as are also the connectors 
which fit on them, and the mechanical finish and easy grip of this 
terminal add to the value of the battery. The connector is further 


Fic. F.—To» or CASE, SHOWING. GRAVITY VALVE REMOVED. 


secured by a screw-nut and fastening pin. The connector has a 
much higher conductivity than those of the ordinary type of aceumu- 
lators. On the top of the case (Fig. E) there are also: (a) A spring 
stopper with rubber flange, covering the hole by which the electro- 
lyte is introduced, or distilled water added from time to time. (b) 
A vent hole guarded by a gravity valve. This provides for the 
escape of the gas evolved during charge. The hole and valve 
(Fig. F). are covered by a gauze nipple, which prevents escape of 
spray while allowing gas to pass. It also prevents any flame finding 
access to the interior of the cell through the stream of evolved gas. 
The complete cell stands 13in. high (overall) and measures 
olin. by din. horizontally. It weighs 17:8lb. A large part of 
the external steel case is corrugated to increase its rigidity. An 
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immediate consequence of examining these features of the cell is 
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to impress the observer with their admirable fitness — perfection is 
hardly too strong a word. That which is so lacking in ordinary 
accumulators—mechanical strength or design—is here in obvious 
and large measure. The general mechanical structure of the cell is 
well calculated to remove or to diminish any antecedent adverse 
opinion. 

Electrical Data.—The E.M.F. is 1:88, though, as there is a very 
persistent gaseous polarisation effect, the figure cannot be regarded 
as quite rigid. For a long time after charging it is much higher. 
The internal resistance is 00018 ohm. The output at 60 amperes 
is 210 watt-hours=11°8 watt-hours per pound. The following 
diagram, Fig. 1, shows the arrangements used for charging and 


discharging. 
E is the cell under test. tét, pieces of trolley wire used for con- 
nections. M,M,M,, mercury cups standing in a large tank full of 


oi. R, a standard resistance =0-01009 ohm, verified by the Board 
of Trade. V and A, voltmeter and ammeter, both recalibrated for 
these experiments. Large lead accumulators were used for charging 
E. For the purpose of charging, constantan resistances of varying 
value and diameter were used to bridge MIM. For discharging it 
was necessary to bridge M,M, as well. The control of either strong 
or weak currents was quite easy and rapid by putting constantan 


FIG. 1. 


wires in parallel across the mercury cups. In very few of the 
experiments did the current vary as much as 1 per cent. The 
average variation was probably about 0:3 or 0'4 percent. The curves 
in Fig. 2 tell their own story. A striking feature of the curves is the 
relatively high value of the capacity at the higher discharge rates. 
The difference in ampere-hours at 30 and 60 amperes is almost 
negligible. Even at 120 amperes the capacity is 98 per cent. of the 
maximum, and at 200 amperes is still as high as 82 per cent. These 
results at once indicate a valuable feature of the cell for many of 
the emergencies of engineering. That the quantity obtainable at 
the high rates should be such a large proportion of that possible at 
low rates is both surprising and agreeable. 


Output.—In relation to the weight of the cell the work done is 
higher than usual. Taking the output at 210 watt-hours,* and the 
weight at 17:8lb., the specific output amounts to 11-8 watt-hours per 
pound of cell. This must be regarded as a high figure. It is true 
that nearly equal figures have been obtained with other cells, but 
confessedly at considerable risk. The weight of lead cells is reduced 
by making the supports very thin, but this shortens life. Output 
can be increased by using stronger acid, but this leads to rapid loss 


Fic. 9. 


of charge if the cell stands idle. These serious risks do not accom- 
pany the méthod of getting high specific output in the case of the 
Edison cell It is, as we shall see, able to retain a large proportion 
of its charge for a long time, and its relation to “ life,” although not 
yet fully verified by my work, is one of very considerable security 
as far as can be judged by the results already obtained. In relation 
to volume, the specific output is 1,564 watt-hours per cubic foot. 
Influence of Temperature on Output.—In the case of lead cells, 
this is very marked. With the Edison cell, no definite series of 
experiments has been made, but accidental cireumstances afford 
evidence of some interest. Some discharges were taken on two of 
the few very hot days of last summer. The high temperature of the 


* This is at 60 amperes; at 30 amperes the output is somewhat higher. 
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air, added to the heating effect of the currents, caused the tempera- 
ture of the cell to rise very high. With a current of 150 amperes, it 
reached 54°C. The output rose to 168 ampere-hours, some 9 ampere- 
hours more than were obtained at a temperature of 33deg. This is 
an increase of 5:5 per cent. in capacity for a rise of 21deg., or an 
increase of 0:26 per cent. per ldeg. rise. Other experiments, not 
specially designed to test thepoint, indicated a detectable but small 
increase. The effect is, however, very much less than with the 
lead cell. With them it may be 2 or 8 per cent. per degree centi 
grade. With the Edison cell, & few degrees ditference in tempera- 
ture would produce hardly any change in the quantity output. This 
difference in the effect of temperature doubtless arises from the 
difference in the nature of the actions going on in the respective 
electrolytes. The continued working of the lead cell demands a 
continued supply of the acid at the internal working faces of the 
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Fic. 3.— SMALL EprsoN CELL. Discharge at 0:15 ampere. 


porous materials on the plates, and a rise of temperature helps to 
provide this by increasing the rate of diffusion of acid from the 
outside. In the Edison cell there appears to be practically no need 
for diffusion or circulation of the liquid. It is not an active 
material in the ordinary sense; it acts only as a conductor. 
Hence a higher temperature cannot change the action except by 
diminishing the internal resistance of the cell. Even here the 
action must be differential. For the liquid will diminish in resist- 
ance as the temperature goes up, while that of the plates them- 
selves will increase. The first of these, however, being the greater, 
will determine the resultant change, with & consequent increase 
in chemical action before the pressure falls to a limiting value. For 
example, in the experiment described, which led to a final tempera- 
ture of 54°C., the resistance of the electrolyte would be about ЗО or 
40 per cent. less than in the corresponding experiment at 33deg. It 
is also of interest to note that these experiments at higher tempe- 
ratures were the earliest. The other experiments described in this 
Paper were all done subsequently, and therefore show that no injury 
had resulted from the heating due to higher external temperature 
and also to the excessive currents passing through the cell. 
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Fig. 4.—EnisoN STANDARD AUTOMOBILE CELL. 
Discharge at 60 amperes, following a 1 hour’s charge at 177 amperes. 


INTERNAL RESISTANCE. 

It is not easy to determine this except at times when the pressure 
curve is tolerably flat. Attempts were made, however, to get an 
approximaation by opening the circuit for a moment or two and 
noting the rise in volts at the terminals. The value (E — У) С comes 
out as а tolerably constant figure from the various curves in Fig. 2. 
It rises from 00013 ohm with the lower currents, to 00016 with the 
higher. The value does not vary appreciably over the greater part 
of the discharge. But towards the end, where the pressure begins 
to fall quickly, the resistance rises at a fairly rapid rate. At the end 
it may approach 0:004 or 0:005 ohm. ; 


| SHORT CIRCUIT. 
With the object of testing the power of recovery, one of the small 
cells was partially discharged, and then short-circuitcd for 48 hours. 


After a subsequent long charge it gave the discharge curve В, Fig. 3. 
Compared with the normal discharge curve A, B indicates a 
deficiency. It is evident that the cell has not yet recovered. On 
charging again, however, and taking a second discharge (curve C), 
the deficit hardly appears; the cell has practically recovered froin 
the harsh treatment to which it had been subjected. 


‚ Нон Rate or CHARGING. 


The foregoing experiments prove conclusively that the Edison cell 
can maintain a high rate of discharge. The interest of this question 
hangs on its maximum charging rate, and this I have not been able 
to reach. The following curves (Fig. 4) show the course of an experi- 
ment made to test this point. The cell was first carefully discharged 
at 80 amperes down to 075 volt. It was then charged for one hour, 
177 ampere-hours being put in. The current was not quite steady, 
varying from 180 to 176 amperes over most of the time. Near the 
close of the hour it fell to 166 amperes. The subsequent discharge 
shows that 124 ampere-hours were delivered, which equals 70 per 
cent. of the charge. Further experiments on this point appear in the 
later section dealing with the motor-car work, proving that the cell 
can be charged at over 200 amperes. 


FLEXIBILITY OF THE CELL. 


The new cell will probably be called upon to stand very rapid and 
large fluctuations in the value of the current. The following curve 
(Fig. 5) shows that it behaves like an elastic structure, its pressure 


Fra. 5. — Disc REH at 60 AND 230 AMPERES ALTERNATELY. 


rising and falling with varying demand, but responding at such a 
rapid rate that the lines of changing pressure appear vertical on the 
diagram. The change to and from 280 amperes will appear more 
trying if the weight of the cell be kept in view. 


CONTINUED DISCHARGE AT LOWER VOLTAGE. 


In most of the experiments so far described, the discharge was 
stopped when the terminal voltage fell to 0'75. At this int, asall the 
curves show, the pressure is falling rapidly, and would lead to the 
assumption that it must speedily reach zero. But thisia not the case. 
At a still lower pressure the rate of fall suddenly alters, and the curve 
becomes flat again. Presumably this is due to a secondary chemical 
action arising when the active materials have been more or less 
changed by the ordinary discharge. The curves given below (Fiz. 6) 
indicate the extent and variation of this prolonged discharge. They 
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Fic. 6.—Evison Saati CELL; 4 POCKETS. 


were given by one of the small cells containing four pockets, 
two positive and two negative. The currents are small, but the 
indications are typical of the behaviour of larger cells. 
lErrkEcr or Rest. | 

There are many experiments in my notebook which show that 
the cell does not suffer when allowed to stand discharged for fair 
lengths of time. <A very good illustration will be given when deal- 
ing with the motor-car trials. A parallel question arises as to how 
far the cell can retain its charge when allowed to stand idle. 
Various trials have been made, two of which may be mentioned, 
A cell was charged fully and allowed to stand 48 hours before dis- 
charge began. It then yielded 155 aimpere-hours—91 per cent. of 
the full discharge. Part of this deficiency is undoubtedly due to the 
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fact that a discharge commencing immediately is enriched by the 
gases contained in the pockets along with the active material. 
The experiment just alluded to was therefore regarded as giving an 
idea of the immediate value of this gas effect, along with the 48 
hours’ action due to a short rest, such as the experiment was 
intended to detect. To get a better estimate of the effect of rest on 
the active materials, the cell was now charged up again and allowed 
to rest for 26 days. The discharge which followed gave 124 ampere- 
hours. Compared with the full discharge, 170 ampere-hours, this 
is equal to 78 per cent. But compared with the discharge taken 
after two days' rest, we have an efficiency of 80 per cent. after 
24 days’ rest. That is to say, the active material lost only 20 per 
cent. of its charge in 24 days. "The reference here made to the effect 
of rest on a charged cell makes this a convenient place to say how 
persistent is the effect of the electrolytic gases on the E.M.F. When 
charging is complete the E. M. F. is about 1:6 volts, and if the cell be 
left on open circuit the value falls very slowly to about 1:85. It may 
be interesting to give a curve showing the time change in the 
E.M.F. when the charged cell is allowed to stand. 


EFFICIENCY. 

Efficiency is not very much considered in the present methods of 
working traction cells. A laboratory experiment is of much less use 
on this point than on many others. The strength of acid employed 
enjoins on the user the advisability of charging up when the car 
comes in, and of giving the cells a buck- up charge if much time 
elapses before the car is used again. This reduces efficiency. Tested 
on the bench, the Edison automobile cell has an efficiency varying 
from 66 to 50 per cent. Charged and discharged at 60 amperes, 
I found it to be just about 60 per cent. Charged at 100 amperes 
and discharged at 60, the efficiency was 56 per cent. Charged for 
one hour at 177 ampere rate and discharged at 60 amperes, the 
efficiency was 50 per cent. The highest figure (about 66 per cent.) 
was obtained at 80 amperes. These figures are lower than would 
be found with good lead traction cells under the same condition of 
discharge following immediately after charge. But the experiment 
described under Effect of Rest," in which a cell was kept charged 
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for nearly four weeks, proves that under garage conditions the 

Edison cell would have a much higher efficiency than the cells now 

used. The point is of secondary importance only, as the total cost 

of keeping a car in running order is so high in relation to the cost 

of energy that variations in the latter are of small moment. 
OBSERVATIONS ON THE Rob. 

In considering the conclusions which could legitimately be drawn 
from the foregoing laboratory experiments, i& was obvious that the 
results might be objected to on the ground that an accumulator 
intended for automobiles ought to do its work on the road, subject 
to all the irregular vibration which travelling entails. The force of 
this objection is obvious, and I was anxious to get some chance of 
watching the battery under running conditions. Fortunately, some 
40 cells arrived from America in July last, and Mr. Dick had 88 of 
these placed on & runabout, and gave me the chance of observing 
their behaviour. To this opportunity I could devote only a part of 
my summer holiday, and therefore the observations do not cover 
such a long run as is desirable. But they were long enough and 
varied enough to show that the laboratory results are still obtained 
when the work is done on the road. A brief description of the car will 
suffice. It was a runabout made by the Stadebaker Company of 
Indiana, weighing, when fully loaded and carrying two persons, 
about 1,950lb. Of this 700lb. was due to the 38 cells and their 
wooden frames. Unfortunately, the battery and motor were 
unhappily mated, the latter being a Westinghouse 40-volt 24-ampere 
machine, while the cells gave an average pressure of about 48 volts. 
The motor was, therefore, overloaded all the time, and if it had 
been & point of importance to investigate the motor and car as well 
as the battery, some changes would have been necessary. But as 
the battery could, by careful observation be tested independently, 
and as time was not too plentiful the car was accepted as it stood. 
It is not necessary here to describe any of the mechanical details. 
The controller had four stops with four speeds, but the first and 
second were hardly ever used except momentarily. It remains now 
to state the results of the tests. The form in which this is done is 
of some importance, because it ought to deal with the battery side 
of the investigation: traction questions proper are subsidiary. A 
brief statement will clear them out of the way. 

Tractive Effort.—On good level road the speed was close to 
14 miles per hour, and the power about 1,920 watts, which is practi- 
cally equal to 2,200 watts per ton. These figures indicate about 791b. 
per ton for the tractive effort. Allowing for the motor efficiency, and 


putting it at 85 per cent. (probably not so good because of over- 
loading), the tractive effort is 671b. per ton. The work appears to 
be about 135 watt-hours per ton-mile, a higher figure than is usually 
taken in America. This is not astonishing, considering the want of 
balance between battery and motor. 


Cost of Power.—Fourteen miles meant nearly 2 B.O.T. units. 
If we take the efficiency of the cells as low as 50 per cent. (it is 
always low in electric traction as usually carried out), the charging 
would be 4 units. At 2d. per unit the cost would be 8d., or 0°57d. 
per mile. Turning to the battery. The programme I drew up was 
intended to yield answers to the following questions :—1. Is the 
capacity of the cell the same when running on the road as when 
discharging in the laboratory ? 2. Will the battery stand excessive 
discharge rates on the road? 3. Will it take a rapid charge and 
utilise it on the road? 4. Will it recover after lying discharged for 
some time? 5. Does the capacity change in any detectable degree 
by reason of the mechanical agitation? 6. What attention is 
required? When the car was handed over to me it had already 
been driven by the battery a distance of about 400 miles. This 
work was done in Paris, the charging being arranged by M. Gadot. 
This part of the work, however, I do not describe, the purpose being 
to exclude all but my own work. The following is a diary of our 
runs: 

Aug. 29.— Standing discharge, 159 ampere-hours. 

Aug. 30.— Paris to Versailles and back, through the Park of St. Cloud. 
Good climb. Run about Paris. (39 miles.) 

Aug. 31.—18 miles towards Rouen and back. About Paris. (48 miles.) 

Sept. 1 and 4.—Journey to London. Car ran across Paris, then train 
to Havre; train also from Southampton to Waterloo. Motor overhauled 
at Niagara Garage, and then finished the discharge by running round 
London. At Southampton the battery had to be partially discharged 
through wire. (293 miles.) 

Sept. 5.—London to Northampton, stopping at Dunstable for a partial 
charge. Part of the discharge was taken next day round about North- 


ampton. (774 miles.) | 
Sept. 7.—Northampton to Leicester. One stiff climb at Hopping Hill. 
(32 miles.) 


Sept. 8.—Partial charge at 100 A. for 90 minutes — 150 А.Н. Leicester 
out towards Nottingham, 16 miles and back ; through Loughborough. 
(88 miles.) | 

Sept. 9.—Charge 225 A.H. Repeated yesterday's run with extension. 
Discharge 150 A.H. 

Sept, 9.—Charged 1 hour 55 min., 219 A.H. Repeated the Lough- 
borough run. (77 miles.) 

Last 6 miles run out next morning. 


Sept. 10.—One hour's charge, 150 A.H. Same run. Discharge, 
107 А.Н. (82 miles. 
Sept. 10.—Char 1 hour 20 min.— 242 A.H., and started off for 


Northampton. Storm all the way. Wind dead ahead. Most excessive 
discharge. (65 miles.) 

Sept. 11.—Northampton to London, with partial charge at Dunstable. 
Run about in London. (71 miles. 

Allowed to stand discharged for 10 days. 

Sept. 3 for 1 hour, 186 A. H. Run round London. (31 miles.) 

Sept. 29.— Standing discharge, 158 ampere-hours. 

The total distance run is 508 miles while under my control. 
Adding the 400 miles run before that time gives 908 miles. It will 
be observed that several runs were made from Leicester. This was 
due to the fact that Mr. Hales, the engineer to Mr. Wathes, was 
kind enough to arrange that he would be ready to assist in charging 
just as I liked, and at any hour. Mr. Hales also chose for me the 
route followed, my request being that it should be a fairly typical 
English road. The conditions of each run were decided not by the 
desire to make so many miles, but to solve one of the six questions 
already mentioned. 

1. Is the capacity on the road equal to that found in the labo- 
ratory? In order to answer this and some other questions, I deter- 
mined to eliminate the influence of car and motor, and to record 
observations of voltmeter and ammeter while discharging, just as 
is done in the laboratory. It seemed to me that the trouble involved 
(travelling with watch and notebook in hand) was worth facing, and 
it certainly taught mea great deal which could not have been defi- 
nitely known in any other way. As will be seen in the sec. 5, a 
preliminary experiment proved that the battery had a capacity of 
159 ampere-hours at 60 amperes.* The question was, would the 
same quantity be available on the road? From the many obser- 
vations, I choose the record of September 9th as one of those most 
closely watched. The run was from Leicester to some miles beyond 
Loughborough and back, with a final run round Bradgate Park- 
road. Distance =40 miles- Eighty observations of current during 
the 34 hours make the ampere-hours 150. As the discharge was 
not then quite complete—the volts being above 0'75 per cell—it 18 
evident that the quantity delivered in one complete discharge was 
practically the saine as that found in the laboratory. 

2. Will the battery stand excessive disharge rates on the road? 


The original intention was to allow this to be determined by choosing 

This is somewhat lower than I found in the laboratory. Detailed 
examination of the 38 cells proved that two cells were of decidedly low 
capacity—probably from the beginning. This would account for the 
deficit, 
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stiff gradients for the car to negotiate. Accidentally, however, and 
most unpleasantly, we had a better test than that. The return 
journey from Leicester to Northampton was commenced in the 
afternoon of September 10th, the day of the great cyclonic distur- 
bance which spread over England and the West of Europe. That 
32-mile run will not easily be forgotten. My ordinary observations 
were impossible; recording was a failure. But I mentally noted 
that the current on the level rose to 55 or 60 amperes instead of 40, 
the wind being dead ahead and roads greasy. On the slopes the 
current was frequently 90 and 100, and on one hill the index passed 
out of my sight, and must, therefore, have been momentarily more 
than 150 amperes. The journey took 4 hours, as compared with 
2:5 hours оп our outward course. The last 6 or 7 miles were 
covered at a slow pace, and an interesting point crops up in that 
connection. Although I could not make a written note of the 
instrumental readings, I kept à pretty constanteye on the ammeter. 
While these data were fresh in my mind I calculated the discharge 
from the cells, and made it close to 190 ampere-hours. I regard 
this as & figure which errs on the side of deficiency rather than 
excess, If it be asked how this excessive quantity could be obtained, 
the answer must be found in that extra delivery at lower voltage, 
which is shown in Fig. 6. For many purposes this low-pressure 
discharge is useless, but for an emergency like that of this stormy 
afternoon it is a great consolation: it helps to carry the car home, 
although not counted in the normal capacity of the cell. It is note- 
worthy that the cells deliver the normal current with this lower 
voltage for quite an appreciable time. 

8. Will the battery take a rapid charge (say one hour) and utilise 
it in discharge ? Several experimenta of this sort have been recorded. 
A one-hour's charge was tried at Leicester. Unfortunately the supply 
station belonging to Mr. Wathes was in & state of transition, but 
his chief engineer, Mr. Hales, took considerable trouble in giving us 
special facility ; 150 amperes was the maximum current we could 
Zet at the time, owing to the unfinished state of the new building 
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and machinery. The cells received 150 ampere-hours in the hour, 
and in the subsequent run delivered 107 ampere-hours=71 per cent. 
of the charge. is is exactly the figure found in the laboratory 
test, and also in the standing ena test described in (4) and (5). 
From these three experiments it is clear that with currents of 200, 
175 and 150 amperes continued for one hour each the cell absorbs 
about 70 per cent. of the charge. I have not had facility for trying 
a still higher current, but it seems probable that the same proportion 
would hold good even with a higher current. In Leicester, as in 
London, the run obtained from a one-hour's charge was quite 
satisfactory. 

4. Will the battery recover after standing discharged? The car 
was run about until its speed, and also the voltmeter, indicated 
that we were on the final slope of the discharge curves. The car 
was then allowed to stand 10 days in the discharged condition. 
At the end of that time it was charged as follows :—For 44 minutes 
at about 200 amperes = 156 ampere-hours ; for 16 minutes at about 
120 amperes=80 ampere-hours; total=one hour's charge = 186 
ampere-hours. The car was then run round London and covered 
81 miles, yielding 184 ampere-hours. This figure for the discharge 
was found by numerous observations taken during greater part of 
the run, combined with less numerous readings for the rest of the 
time. The efficiency is 184/186 =72 per cent. From these data, it 
is obvious that the behaviour of the 38 cells after 10 days’ idleness 
in & discharged condition is very similar to that observed in the 
laboratory when quite new, and also very similar to that observed 
at Leicester under high charging rate. It was thought that the 
combination of harsh treatment due to standing discharged followed 
by excessive charging current would prove specially trying, but the 
cell: behaved very well even under these circumstances, The test 
now recorded was followed by the final test on capacity as 
recorded under (5), the two tests taken together giving a decidedly 
affirmative answer to the question now under discussion. As 
the question respecting the wisdom of leaving a discharged cell 
idle is one of great importance, I will make one other remark. No 
injury appears to arise: the cell works as well after as before. But 
it is advisable to charge for a longer time after such an idle time. 
The chemical actions —the absorption changes—are a little slower 
than usual Or perhaps it is more accurate to say that a greater 
proportion of active material is in need of restoration by the charge. 


5. Does the capacity change in any detectable degree by reason 
of the mechanical agitations due to running? Accumulators used 
for automobiles always deteriorate in capacity after a longer or 
shorter time. Roughly speaking, even а good battery of the lead 
type shows a diminished capacity after about 600 miles run, even 
by the crude test of miles per charge. Such a test must always be 
crude, because of the influence of the road, wind and gradient on 
the distance covered, even while the battery is still fresh. As other 
duties prevented me taking charge of the car for more than 16 days, 
with no possibility of running anything like 1,000 miles, it was 
necessary to arrange for an accurate test of capacity, at the begin- 
ning and end of the trials. A standing discharge was, therefore. 
taken at Paris on August 20th, and gave 159 ampere-hours. This 
is slightly less than that found for a single cell in the polytechnic 
laboratory, but on examining each cell two were found to be 
decidedly low, and these two brought down the pressure to the final 
limit rather prematurely. However, as this figure was to act 
merely as a standard of comparison for a similar final test, it was 
accepted, with all the disadvantage of two somewhat inferior cells. 
On September 29th, after running 508 miles, the final standing dis- 
charge was taken, and gave 158 ampere-hours. In these experi- 
ments the errors of observation may exceed 1 but do not rise to 
2 per cent. The result may be regarded as showing that the 
capacity remained intact during the 500-mile run. Remembering 
that there were two cella in the 88 which were obviously low, pro- 
bably from the beginning, it is doing no violence to accept the 
capacity as normal at the end of my trials, and, therefore, at the end 
of something like 900 miles run since they were put on the car. 
Fig. 8 gives the disch curve. The observations at Paris and 
at RE id are indistinguishable on the scale to which this curve is 
drawn. 

ATTENTION REQUIRED. 


To practical men this is & most important point. They have not 
generally done justice to accumulators, because they have been 
unwilling to give them that unceasing examination which is devoted 
to the vile parts of their mechanism. If the Edison cells needed 
more attention than that now given to lead cells, the need would 
be an objectionable feature to the men who have most to do with 
them. It was for this reason that I was so anxious to add to my 
laboratory work & series of trials from the garage point of view. 
For example, the laboratory could never decide one most simple 
question. The terminals and connections of the new cell cannot 
" burned" іп any way comparable with the method adopted for lead 
cella. Would the mere surface contact and screw-nut adopted by 
Mr. Edison make a lasting connection? Laboratory trials were use- 
lees for answering this question, even though it was obvious that the 
design of the terminal was exceedingly good from the mechanical 
standpoint. However, my 500 iniles on the road were sufficient to 
test them ; not one of them failed or became weak. Not one of the 
terminals proper had to be touched from the beginning to the end of 
the run. We had rough roads and rough weather, so that the motor was 
seriously overloaded and the car was so strained that it had to go into 
serious repair as soon as our run was finished, but the battery and its 
terminals endured it all. I was especially pleased to see that in the 
last charge but one, with & charging current of 200 amperes, the 
contacts were still so good that not one of them became unduly 
warm. Considering what they had gone through, this was a very 
good testimonial. Another point about which I had some mis- 
giving, and one that had been mentioned in the American papers, 
was the question of frothing. It was said that, in charging, the 
evolved gases caused so much frothing that the liquid would soon be 
run out at the vent hole. During my laboratory experiments, 
extending over two months' continuous work, frothing occurred on 
two separate occasions. But on each occasion it lasted for about 
one minute only. In both cases it occurred at the end of a long 
charge. On the road frothing occurred with one or two cells on two 
occasions. Even these did not persist, and their evidence was 
rather in favour of the result being accidental. It is true that on 
the Continent I came across & cell which was said to froth rather 
persistently. But this probably arose from a very simple fact. 
À workman is very apt to treat the one kind of accumulator as 
he would the other. I found one of them even using oily waste to 
polish the cap which covers the vent-hole. It is obvious, however, 
that many kinds of grease will be objectionable, seeing that with 
the alkali they readily form soap solution, with a consequent ten- 
dency to froth. Soap, grease and all other colloids ought, of course, 
to be excluded, and are excluded rigorously from the cell. As the 
88 cells on the car were practically free from any degree of frothing 
worth mentioning, although they were put together by men who 
had never seen the cell before, and as this agrees with my own 
experience in the laboratory, I think that the objection made on 
this ground cannot be substantiated. The point which requires 
attention, and which cannot be neglected with impunity, is the 
necessity for adding distilled water from time to time. As far as 
my own experience went, this was needed after about five or six 
chargings. This meant after each 160 to 170 miles run with our 
car. The frequency of the water addition cannot, however, have 
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any settled relation to miles run. It depends on the number of 
times the cells are charged, and especially if overcharged. As 
different cars equipped with variable relative weight of battery run 
different distances on one charge, it is desirable to get this matter 
put into the right form at once. The men working at garage 
charging stations are apt to interpret everything in miles. 


LIFE. 

Respecting life, there is the general favourable tendency of the 
evidence already adduced. The cells used in the car had not 
changed by a detectable percentage of their original capacity at the 
end of my contact with them. That is the most direct testimony I 
can offer at present. Chemical examination is proceeding, but has 
not as yet reached a stage at which I can add to the present know- 
ledge. ‘The chemical changes may be summed up in the following 
equation— 

After charge. After discharge. 


{ мо, | KHO | Fe becomes ( NiO | KHO | Feo 


But it is better to write the equation in a manner which, though 
less simple, will be more in accordance with the practical require- 
ments. Thus :— 

After charge. 
KHO 


n.Ni ‘ 
0, | 12H |” Fe 
| After discharge. 
(n-p) NiO, | KHO | (m — р) Fe 
p.NO | 12.KHO | p.FeO 


If I am asked my opinion as to the probability of life, the reply is 
definite enough. aving had these cells under close observation 
now for some months, I believe they will live in working order for 
much longer time than is usual. How much longer I cannot say, 
but I look forward with some confidence to such a duration as will 
make the Edison cell a permanent and valuable addition to the 
resources of electrical engineers. 


THE TESTING OF ELECTRIC GENERATORS BY AIR 
CALORIMETRY.* 


BY RICHARD THRELFALL, M.A., F.R.S. 


In his interesting Paper on Recent Electrical Design," Mr. 
W. B. Esson mentioned the uncertainties attending the testing of 
alternators (Trans. Elec. Eng., Vol. XXXII., p. 851). This uncer- 
tainty has been felt by many people as well as Mr. Esson, and may 
be said to constitute a serious difficulty to those who make or use 
large alternators. It has been the good fortune of the writer to 
succeed in working out a simple and practical way out of the diffi. 
culty by means of air calorimetry. 

Two years ago an occasion arose where the testing of some large 
alternators for efficiency was a matter of necessity, and it was 
Рз impossible to measure the brake horse-power developed 

y the engine under running conditions, owing to the field-magnets 
being built upon the flywheel, and to other structural peculiarities. 
The only alternative at first appeared to be running two of the 
machines as generator and motor respectively, but their relative 
fixed positions in the engine house prevented anything of this kind 
being attenipted. 

It appeared to the writer that only one course was open to him— 
viz.,to enclose the alternators in a non-conducting casing, and to 
pump air through the system at a measured rate. Assuming that 
means could be found for the rapid and accurate measurement of a 
large current of air it would be only necessary to ascertain the 
temperature of the air on entering and leaving the system, in order 
to have all the data necessary for a computation as to the rate of 
dissipation of energy in the alternator. There would, of course, be 
corrections for heat entering or leaving the system otherwise than 
by means of the air current, but simple means were found for reduc- 
ing this correction practically to zero. Assuming that M kilogrammes 
of air of specific heat ø pass through the system per second, being 
raised in temperature from f C. to 0°C. in the process, and that no 
heat is gained or lost except from the alternator, it is clear that heat 
to the extent Мо(0 – t) = H' represents the rate at which power 1s 
being wasted in kilogramme-calories, 

Let P represent the rate of external working of the engine in 
kilowatts, and P' the power delivered by the generator as measured 
rend also in kilowatts. Then the efficiency of the generator 
is E= Я 

Let Н be the rate at which energy is carried out of the system by 
the air current, stated also in kilowatts. 


Then Р+Н=Р, and E-P'[(P--H). This assumes that the 


generator does not “ radiate ” like a wireless telegraph transmitter. 


I" can, of course, be exactly measured, and it will be shown that H 
also can be mensured with quite sufficient accuracy. 


Paper read at the Institution of Electrical Engineers last night. 
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It is important to notice that the subject of measurement H is the 
actual loss in the generator from all causes, and the method has the 
advantage of the directness of the well-known Hopkinson test. Also, 
it is to be observed that if the efficiency is anything like 90 per cent. 
H is only one-ninth part of P', and an error in the estimate of H 
becomes of less and less importance as the efficiency rises. For 
instance, if H were 10 per cent. in error, the efficiency would only 
be wrong by a little over 1 per cent. in the case where the actual 
efficiency was really 90 per cent. In practice the errors in estimating 
‚Н are of the order of 2 or 3 per cent. 

Now it is shown by J. S. Ames (“ Rapports présentés au Congrés 
International de Physique," Paris, 1900, Vol. I., p. 204), that the 
most probable value for the gramme calorie in ergs is 4:181 x 107 at 
20°C. on the nitrogen scale, and though it is not pretended that in 
what follows it matters whether we use this number or the familiar 
42—stil it would be ungrateful to the physicists to ignore their 
labours by adopting the latter value. The specific heat of dry air 
at constant pressure is now known not to be absolutely constant and 
independent of pressure and temperature, but we may for the present 
purpose take Regnault’s value of 0:2375 as amply accurate enough 
at ordinary temperatures and pressures. The effect of moisture in 
the air will be considered later. The energy gained by a kilogramme 
of dry air in rising by 1°C. at constant pressure under standard con- 
ditions is therefore very nearly 9°93 x 10? ergs, or 993 watts if the 
gain of temperature is a degree per second. The round relation of 
Ikw. heating 1kg. of air ldeg. per second is obviously convenient. 
It is also convenient to set down that lkg. of dry air measures 
nearly 773 litres, or 0778 cubic metre, under standard conditions; 
апа 1 cubic metre weighs nearly —l:293kg. Consequently, 1 cubic 
metre of air heated 1°C. per second requires 1[:277kw. 

The main difficulty in regard to the experiment consists in the 
measurement of the air current, and, therefore, this matter was first 
investigated. The investigations made originally with the object of 
carrying outthe tests described 
in this Paper showed that the 
measurement of large currents 
of air can easily be made so as 
to give results within 2 per 
cent. of the true value. The 
measurement of air velocity 
is made by means of what is 
known asthe Pitottube, which 
is merely a tube bent in such 
а manner as to receive the 
full force of the stream of air 
on its open end. In conse- 
quence of some of the imping- 
ing air losing momentum by 
the impact, a certain degree of 
pressure is set' up within the 
Pitot tubeif thelatterbe closed 
except where it faces the stream, and this pressure will be referred to as 
the velocity pressure. The writer has been able to show that almost 
exactly half the momentum of the impinging air is destroyed by the 
quiescent air in the Pitot tube, and, in consequence, a velocity 
pressure appears almost exactly equal to pV?/2 dynes per square 
centimetre, where p is the density of the air in grammes per cubic 
centimetre and V its velocity in centimetres per second. In general 
the mean pressure of the air stream is above or below the pressure 
of the external air, and, consequently, it is necessary to insert 
another tube in the air current which shall be subject mer-ly to 
the static pressure of the stream. This is not very easy to do, but 
Heenan and Gilbert (Proc. C.E., Vol. CXXIII., p. 272) have 
shown that if we use a tube provided with a wide flange at the 
mouth, the tube being so placed that the air slides past the flange, 
we do, in fact, obtain the pressure sought. The diagram (Fig. 1) 
will make the arrangement clear. The same result is practically 
attained if a small hole be bored through the side of the pipe carrying 
the air current and an external connection be made to the mano- 
meter. In practice & hole is drilled and tapped in the side of the 
pipe, and into this hole a small pipe is screwed—care being taken 
that it does not project inwards beyond the inner surface of the 
main pipe. It is tempting but fatal to accuracy to use a side gauge 
consisting merely of a bit of pipe across the end of which the air 
stream blows. This gives rise to a suction which may rise to nearly 
the Pitot tube velocity pressure (with sign reversed), but unfortu- 
nately no two pipes will give the same suction. The thinner the 
walls of the pipe the greater the effect. Many attempts have been 
made from time to time to utilise the suction as well as the pressure, 
and it is believed that the discredit which has been thrown on the 
Pitot method of measuring the velocity of fluids is almost or entirely 
due to the uncertainties in the suction effect of a wrongly designed 
side gauge, which do not appear to have been sufficiently considered. 
The Pitot tube itself is deserving of the rank of an instrument of 
precision, simple though it is in construction. 

It is necessary to have a reliable manometer in order to obtain 
the value of the pressure difference with accuracy. A form of instru- 
' ment which has been employed by the writer is figured (l'ig. 2); it 
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can be relied upon absolutely to within 0-01mm. of water pressure. 
It will be seen that it consists essentially of two bottles containing 
coloured water—the bottles are connected by a syphon, and the air 
space of each bottle is put in communication with its appropriate 
tube. The readings are taken by setting & pair of needle points 
just to touch the liquid surface, and then measuring how they differ 
in level by micrometer screws, or by callipering suitable jaws. Each 
needle point is carried by a shaft working on geometrical principles, 
and the result is that the insidious errors which always accompany 
attempts to read off small distances through walls of unworked 
glass tubes are got rid of. A convenient supplementary apparatus 
is a small multiplying pressure gauge, in which the motion of a 
float or bell is used to operate & Anger moving round a dial. The 
dial is divided in such a manner that the square roots of the pres- 
sure differences can be at once read off, Such instruments, if care- 
fully made, work remarkably well, and are very useful during a trial 
from the ease with which they are read. It is important to have 
as steady a stream of air as possible, for if the fluctations are rapid 
as compared with the time constant of the manometer, the latter 
will average up the pressure differences, giving the arithmetical 
mean pressure. It is clear, however, that what is required is the 
mean of the square roots of the pressure differences, as was pointed 
out by M. A. Rateau (Ann. des Mines, S9, Vol. XIII., p. 881, 1898). 

It has already been stated that if exactly half the momentum 
of the air impinging on the air at rest in the Pitot tube is 
destroyed, we should get a pressure of p=pV?2, or V= ,/2p/p, or 
Уа 1:414 ,/рјр. The result of a very large number of measure- 
ments undertaken for the purpose of fixing on a suitable constant 
has been to show that in practice the relation is more nearly 
У = 1:877 p. p being in dynes per square centimetre, ріп granimes 
per cubic centimetre, and V in centimetres per second. The reason 
of this difference is discussed elsewhere. If we take g at 982, p as 
being measured in mil'imetres of water, and p the density of dry 
air at 0°C., we can convert the above into a more easily applied 
formula. | 


982 - — ,; 
iin 1:877 J 0-001293 * Ур ; = 8794 J centimetre per вес. = 747. 0 
„/р feet per min.; «12:45 J foet per sec. 


ap xp 
— — мын 5 


Ш е 2 — — — о іт Са 7 
: і 


The ascertainment of the velocity of air at а certain point in the 
cross-section of a pipe is, however, only the first step towards dis- 
covering the delivery in cubic feet per second, say. In order to find 
ihe delivery we must know the velocity at every point of the cross- 
section. Now, in Memoires de l'Académie des Sciences, Vol. XV., 
1858, Darcy showed that in the case of water in long pipes in which 
the fluid velocity is syminetrically distributed with regard to the 
centre of the pipe, there is a certain circle, the locus points at which 
the velocity of the water has a mean value—such that the delivery 
of the pipe can be obtained by multiplying the area of cross-section 
by the fluid velocity at the circumference of this circle. The radius 
of the cirele is found by Darcy to be given by the expression in 


terms of the radius of the pipe В: r—(4/7)H12 0:689R. 

This is obviously nearly 2/8 R, and is no doubt the origin of the 
common opinion that if a Pitot tube be inserted to a distance of one- 
third the tube radius from one side, the mean velocity will be 
measured. In no case within the writer's experience is this actually 
the case when we come to deal with air. If a fan be used, then in 
general the flow is for a distance of many diameters of the pipe— 
usually far from symmetrical. This is true even when the fan blows 
first into a box (from which the pipe takes its supply), which is very 
large compared with the diameter of the pipe. By using baffles of 
various shapes between the fan and the measuring point in the pipe 


it is usually possible to make the distribution symmetrical, but at 
the expense of a greatly increased resistance to the flow of air. 
Amongst other things tried, the writer has used very open muslin 
—1nmosquito netting, in fact —and this gives a very uniform, though 
arbitrary velocity distribution. M. Marey has made use of the same 
artifice. On the whole, the only safe way is to have a measuring 


= —ꝛ— A —R — — 


Fic. 8. 


pipe made up of some light material— such as tin or millboard—at 
least 10 to 20 diameters long, though it may be made in several 
pieces if convenient, each piece being a trifle coned to fit into the 
next. Armed with such a pipe, the first thing to do is to start the 
fan at a convenient speed, and to measure the velocity distribution 
at several points across a diameter by the Pitot tube. Fig. 3 
shows the arrangemeut adopted for this purpose. The chief difti- 
culty is in keeping the fan going at a sutliciently regular velocity, 


Side 0 | 
FEHER 


/ - —— 5 FU 
^' Pressure in mm. Water. 


Fio. 4. 
anda convenient way of testing this for the purpose of the experi- 


ment is to set up a second Pitot tube at some point in the measuring 


pipe, so that its tip is at the centre of the pipe. This subsidiary 
gauge, consisting of the Pitot tube and side gauge, is connected to 
a multiplying pressure gauge, as already described, and the system 
forms precisely a pneumatic ammeter, and shows if the current of 
air fluctuates at all. We have generally used the phrase stream 
gauge" to indicate such an arrangement. If the velocity of the 
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streain is kept constant by following the indications of the stream 
gauge, the calibration of the stream across a diameter of the pipe is 
easily carried out.. In general, it is not necessary to investigate 
more than one diameter, but the condition is that the velocity dis- 
tribution must not be too unsymmetrical. Fig. 4 shows a distribu- 
tion curve actually obtained on one diameter, and it is not desirable 
to have the distribution more unsymmetrical than this. In select- 
ing points for observation, it must be remembered that as we move 
outwards from the centre the observations become of greater and 
greater importance, so that the points of observation are taken 
closer together at the outer parts of the stream. 

The observations being made, they are plotted as square roots of 
the pressure difference—conveniently in millimetres of water, as 
abscisse the Pitot gauge positions being taken as ordinates. From 
the resultant curve pairs of points are selected at opposite sides of 
the centre, and the area is imagined broken up into annular spaces, 
of which the points occupy the centre of section. The area of each 
annulus is easily calculated and multiplied by the inean of the two 
corresponding square roots of pressurcs. These quantities are all 
obviously proportional to the delivery of air across the annulus they 
represent, and the sum only requires to be multiplied by the con- 
stant—e.g., 12:53 for cubic feet per second of air at 0"C.— in order 
to obtain the delivery. It is convenient to ascertain the mean 
velocity from this result by dividing the delivery by the area of the 
cross-section of the pipe. The position of mean velocity may then 
be obtained from the curve, and also the ratio of the mean to the 
central velocity evaluated. The latter is generally about 0°9, but it 
may be anything from 0°75 to 0°95, according to the length of pipe, 
mode of blowing, &c. If the fan be used to suck air through the 
apparatus, and the measurement of flow be made on the inlet pipe, 
the velocity distribution is generally more simple, but very often 
this course is otherwise inconvenient. 

The first question which will occur to anyone thinking of the 
matter is the following :— How does the velocity distribution vary if 
the velocity of the air stream changes as a whole? The writer has 
carried out experiments for nearly two years on this subject — which 
is, of course, vital—and the conclusion is that, practically speaking, 
there is no variation at all. That is to say, if the apparatus be once 
put together, the fan can be driven fast or slow without making any 
appreciable change in the velocity distribution. The following 
table (Table I.) which gives the results of some careful experiments 
on a 6in. and a 12in. pipe, will show what sort of variation does 
actually occur; it i& otherwise without signifieance for the present 
purpose. 

Table I.—Distribution of Velocity at Various Velocities. 
| 


| Maxi- | Position of circle | & 
Е | mum | of mean velocity ‘A, 
.2 | velocity Mean velocity in terms of 8 Remarks. 
E | in feet | Max. velocity radius of pipe | 8 

per section measured 3 

| minute from centre. | a 
1 666-72 0-8845 0:768 6 \ 
2 1,666:9 0:8623 0:766 6 (Air current main- 
8 2.6750 0:8742 0:773 6 | tained by fan. 
4 |3,642:0 0:8750 0:765 a 
5 17142 © 0:8872 0:773 12 ; А 
6 | 2,5944 0:8990 | 0:801 12 [| INT 
7 2,7115 08801 | 0-773 C 
8 1,8194 0 8066 0:737 0 Air current main- 
9 2,4126 | 0:7900 0:721 6- tained by fall of 
10 ' 2406-3 08148 0-725 6 gas-holder. 
11 325-08 0°9168 0-863 6 ^| Air current main- 
12 1,0922 0-9132 0:708 6 | tained by fan 
13 2,4288 0 9076 | 0:796 6 through pipe 
14 2,6640 | 0:9054 | 0:793 | 6 | with baffle. 


In experiments 8, 9, and 10, the delivery of air was separately 
estimated by timing the fall of the holder. The delivery for 6ft. 
of this fall is as follows, and may be compared with delivery 
measured by the Pitot tube and manometer, and deduced from 
the formula :— 


| Delivery deduced | Error of gauge 
Delivery by obser-| from gauge read- measurements, if 
vation of gas- | ings and calibra- | timing of holder 


Mean error, 
assuming that the 
holder measure- 


holder. tion of pipe by be taken as i 
formula. correct. ment: IS боер 

1,881°3 1,889:0 0:942, too high. 

1,880:0 1,835:5 2:9% too low. 15, too low. 

1,880:0 1,866:0 1:289; too high. 


If the apparatus be altered by altering the relative position of the 
measuring pipe and fan, then a new calibration must be made. 
Described at length, as in what precedes, the work of preparation 
appears formidable. It is not so in reality, for when a little prac- 
tice has been obtained the observations are quickly and easily 
taken. During a test of dynamo ећсіепсу, of course it is only 


necessary to observe the stream gauge and keep the stream as steady 
as possible according to its indications, the absolute manometer 
being used from time to time as acheck. The density of the air 
can easily be calculated from available tables—e.g., Glaisher's 
Hygrometrical tables. 

In order to illustrate the practice of measuring the flow of air ina 
pipe, a complete set of observations and calculations will now be 
submitted. These observations formed part of an actual test on the 
efficiency of a certain 800kw. alternator. 


Table II.— Distribution of Velocity in Pipe 21in. Internal Diameter. 


Distance of Pitot 
gauge from centre ol 
pipe. (Inches.) 


Jj Manometer pressure difference in mm. of water. 


| Left of centre. | Right of centre. | 


0:0 (centre) 2:516 2:512 
1:5 2:518 2-488 
2-5 2-536 2-506 
3:5 2:5515 2:474 
45 2:559 2:470 
5˙5 2:577 2-480 
6:5 2:596 2-458 
7:5 2:596 2:427 
8:5 2:513 2:349 
9:5 2:456 1:039 
9-75 2:362 1:703 
10:0 2-263 1:600 
10:25 2-126 1:476 


Delivery of Air by 2lin. Pipe from Observations of Manometer Pressure 
Difference, the Square Roots of which were Plotted as shown in Curve 1. 


Specifieation Pressure difference 


of shells from curve. Mean of Area of shells Area of shells 
measured in - - pressure in square | x (pressure 

inches from Right of Left of differences. feet. | difference; 4. 

side of pipe. | centre. | centre. 

105—50 | 2528 | 2528 2:528 | 06597 1:667 
5—4 2:520 2:528 2:524 | 0:2615 0:660 
4—8 2-500 2 526 2:513 0:3053 0:767 
3—2 - 2:420 2-515 9:467 | 0:3487 0:860 
2—1 2-200 2:460 2-330 0:3929 0:915 
1—05 | 1730 | 2350 2040 02135 0-435 

0-5—side. | 1:920 | 2:160 | 1:690 0 2237 0:378 
" | 2.4054 | 564 
Maximum pressure, Total area 2:598 x 2-4054, 
difference — 6:0812. . 
Mean velocity _ 5:684 —0-935 


Maximum velocity 6°0812 

Calculation of air delivered per minute by pipe 21in. internal diameter, 
the maximum pressure difference being in this case 6:20mm. of water. 
Barometer, 748:5mm at 59°F.—correction neglected. Temperature of air 
at intake: Dry bulb, 58°83°F.=14:9°C.; wet bulb, 55°70°F. = 18:16°С. 
Humidity, 80 per cent. from tables: corresponding pressure of aqueous 
vapour, 10:10. 

Density of mixture of air and water vapour at temperature of gauges 
34°C. and 748:5mm. pressure, 0 001127 grammes per cubic centimetre. 

If the humidity has been neglected, the density would have been more 
by 0-4 per cent., which is without significance. 

Maximum and central pressure difference during a certain trial was 
629mm of water. Hence maximum velocity in centimetres per second 
WAS — 

6:29 x 98:12 
0:001127 
= 1,019em. per sec., 
— 93 43ft. per sec., 
and average velocity— 
= 33°43 x 0:035, 
= 31-26ft. per sec. 
Delivery = 31 26 x 2:4054 = 75:19 cubic ft. per sec. 
== 2:129 cubic metres per sec. 


In order to dispose of arithmetical details, we may as well complete 
the calculation in the above case, so as to find what the thermal capacity 
of such an air stream is. 

Reducing to standard conditions, the delivery becomes— 

1:864 cubic metres per sec. at 0°C. and 760mm. 


1 cubic metre of the mixture of air and water vapour measured under 
standard conditions would contain— 


13:5 litres of water vapour, 
986:5 litres of dry air. 

The weight of these constituents would be 11:61 grammes for the 
water vapour and 1,976 grammes for the air. | 

Thermal capacity of the water vapour with a specific heat of 0:48 18 
5:6. Similarly, with specific heat of air of 0:2375, its capacity is 303-0, 
making a total of 308:6. The water equivalent of 1 cubic metre of this 
air when measured under standard conditions is thus 308°6 grammes. 
If we suppose that 1 cubic metre of the air is heated through 1°C., then 


=1:377 


? 
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the electrical energy required is 0:0215 Board of Trade units. The energy 
dissipated by the air stream is thus per degree of temperature rise and 
per cubic metre of delivery measured under standard conditions per 
second, 1,290 watts. 

The actual stream was 1:864 cubic metres reduced to standard con- 
ditions, corresponding to 2,405 watts per degree rise in temperature. A 
convenient rise in temperature would be about 20°C.—corresponding to а 
dissipation of 48-1. 

Arrangements at Dynamo.— Fig. 5 gives a general and sufficient 
idea of the arrangements adopted, for it is obvious that everything 
depends on the conditions obtaining in each particular case. The 
300kw. alternating-current generator investigated by the writer ran 


for about one-third of its diameter in a wheel pit of concrete, and 


the structure had to be arranged accordingly. 

Assuming that the air flow can be properly measured, the chief 
source of error lies in the possible leakage of heat into or out of the 
apparatus. So far as the upper part of the structure goes, it is quite 
easy to regulate the fan so that the mean temperature of the enclo- 
sure is only about the same as that of the engine house, and this 
disposes at once of all danger of errors arising from direct leakage 
through the walls. The case is not so simple for the wheel pit, for 
though concrete is not a good conductor of heat, there was a good 
deal of it, and consequently claborate precautions were taken. The 
pit was boarded round and felt Jin. thick fastened on over the boards. 
If the trial is prolonged till the tempeature becomes steady through- 
out the system, then the concrete may in this case be assumed to 
have very approximately the temperature of the engine room, for 
the foundations were not filled in, but the concrete structures 
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carrying the engine were freely exposed to the air. The boarding 
throughout was qin. T. and G. boards fastened to 4in. studding. The 
casing was fitted as well as possible, and was then papered over 
with paper faced with bright—so-called—tinfo1l, robatly pewter 
foil. This not only acted as a preventive of air leakage, but gave a 
considerable degree of thermal insulation as well. Incidentally, the 
paper was cheap and gave the apparatus a smooth and clean appear. 
ance. The entry air duct leading outside the building had an area 
of 4 sq. ft., and was protected from warming (rather unnecessarily) 
partly by felt and partly by the tinfoil paper. A window was pro- 
vided at the junction of the air duct with the generator casing, and 
& standard thermometer was hung in a convenient position for 
observation through the window. There was a lamp which could 
be turned on when required, so that the observer might have every 
opportunity of observing as well as possible. The thermometer 
position is indicated by the figure 1 in the Plan, Fig. 5. 

The air propeller was at the other side of the generator casing, 
and was placed in a large box; the air so drawn from the casing 
was propelled down the measuring pipe. The opening into the fan 
box from the casing was of considerable size, though not really large 
enough, and the temperature was observed at several points in the 
opening by means of a standard thermometer—for instance, as 
indicated by the figure 5. 

The arrangement described was decided upon before anything was 


erected, and was chosen on the assumption that there was sure to 


be a certain amount of air leakage into the casing from the engine 
room. If this had taken place, the volume of air passed would still 
have been properly measured; the only error remaining over would 
have been in the false supposition that air entering from the engine 
room had the same temperature as air entering from outside the 
building. In the event it turned out that it was quite easy to stop 
all appreciable leaks, so that for the future it will not be necessary 
to place the fan between the generator casing and measuriny pipe 
unless it is more convenient to do so. 

The object of bringing in air from outside the building was, of 
course, to start with air colder than that surrounding the generator 
casing. By regulating the speed of the fan it was quite easy to 
adjust the air supply so that the average temperature inside the 
casing was the same as that of the engine rcom; the air at entry 
was colder, and at egress warmer, but, owing to the stirring action 
of the generator, the walls of the casing were practically at the 
engine room temperature. By this simple device so often used in 
calorimetry all errors due to unconsidered streams of heat were 
avoided. 


Thermometry.—The thermometers cinploved were centigrade 
mercury in glass thermometers, each degree being 9mm. long and 
subdivided into tenths. These thermometers were Kew standards, 
They were compared together during the tests, and their positions 
were interchanged during the trials. No doubt special platinum 
thermometers recording the temperature difference 1 е and exit 
would have been preferable if only in the saving in labour, but the 
writer's apparatus for this purpose happened to be absorbed in other 
experiments at the particular time of the trials. For a rise of 20 C. 
the temperature difference should be ascertained to about 0:24ер., 
and closer in proportion as it is less, so as to be accurate to about 
1 per cent. 


Fans.—T wo fans by Heenan and Froude were employed to draw 
the air through the system. They were driven by motors, and took 
about 5kw. between them. In many of the experiments one fan 
only was employed, and it would not have been necessary to use 
more than one in any case if more care had been taken to have all 
the openings as large as the air duct coming from outside the build. 
ing— i.e., 4 вд. ft. cross-sectional area. 


Electrical Measurements.—The subject of power measurement in 
alternating-current circuits is one not altogether unfamiliar to those 
who were members of the Institution of Electrical Engineers in the 
early 90's. It might be supposed that nothing remains to be said 
on the subject, yet it is certainly not two years ago since the writer 
came across a statement by a competent authority to the effect that 
it was impossible to say how much energy was employed in producing 
& pound of carbide of calcium, for the reason that the manufacturers 
themselves did not know to within 20 per cent. what was being used. 
If this is really the case, it does not speak well for the scientific 
attainments of those engaged in the industry; but, even regarding 
it as а gross exaggeration, there is undoubtedly some foundation for 
the charge. The trials with which we have to deal were made 
by taking up the power in a large tank filled with water. In the 
greater number of the trials the current was led through iron strip 
measuring Jin. wide by in. thick, this strip being stretched round 
large nails driven into heavy boards nailed to the sides of the tank. 
Care was taken to wind the strip in zigzags about 2in. apart, and 
the ends of the strips were brought up to near the surface of the 
water with which the tank was filled, 80 as to give some freedom of 
adjustment of resistance. Connection was made to the heavy copper 
ribbon or bar which projected from the mains to the depth of about 
2ft. under water. lt was supposed that there might possibly bo 
some doubt in the minds of the parties concerned as to the electrical 
measurement of the power, and consequently the t. nk was provided 
with about 250ft. of thin 2in. leaden piping, arranged so as to expose 
ita full surface to the stream of hot water set up by the current in 
the strips, the latter being, of course, nearly at the bottom of the 
tank. Arrangements were made for sending a stream of. water 
through this lead pipe and passing the stream over weighing 
buckets, an arrangement which had been previously used by the 
writer with complete success. It is obvious, in fact that with proper 
thermometry such a power absorber is a huge calorimeter, and would 
enable estimates of power to be obtained independent of any elec- 
trical instruments whatever. In the result, the electrical measure- 
ments were found to be so satisfactory that recourse to calorimetry 
was not necessary. 

The scheme adopted was the following: —A suitable kilowatt 
balance by White of Glasgow was tested on & continuous-current 
circuit against multi-cellular voltmeters standardised by cells, and 
the currents directly measured by a potentiometer and manganin 
resistance tested by the standardising department of the Board of 
Trade. ‘The constants supplied with the balance were thus verified 
to within a fraction of 1 per cent.—in fact, to within the range of 
possible experimental errors. The tests were carried out with about 
80kw., and care was taken to use about the same electromagnetic 
forces with the balance as were subsequently used during the trials. 
The balance was henceforward taken as correct. .The resistances 
supplied for use in the pressure coils of the balance were tested 
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against standards, and were found to require no correction for the 
present purpose. By varying the resistances in the pressure arm 
of the balance and altering the weight of the balance sliders it 
is possible to measure the same power under a variety of circum- 
stances as regards the resistance of the pressure coil. From a 
number of experiments made some years ago on alternating currente 
of the frequency employed in these trials it had been found that 
changing the resistance of the pressure coil made no difference in 
the power measured, suitable weights being employed; it was 
elear, therefore, that the balance time constant was too small to affect 
its readings at the frequency used, and this agreed perfectly with the 
results of calculation, and with the makers' statement and certificate 
of test. The balance itself, therefore, may be regarded as trust- 
worthy. Asa check two independent methods were employed. 
An oscillograph was procured from the Cambridge Scientific Instru- 
ment Co., made according | 
to Mr. Duddell's patents, 
and this was set up in a 
special observing house 
erected outside the engine 
house. The curves showed 
that both. pressure and 
current curves passed 
through zero at the same 
instant to within 2 or 8 
per cent.—41.e., as nearly 
as could be seen. Photo- 
graphs were taken of these 
curves on films placed over 
the tracing screen, and the 
records were examined at leisure. Both current and pressure curves 
were fairly smooth and of the same form, and still no relative displace- 
ment of the curves could be detected. A new instrument in the shape 
of & very sensitive hot-wire voltmeter was devised by the writer a year 
before the trials took place. With this instrument it was possible to 
make measurements of the voltage accurate to about 1 per cent. with 
less than half а volt as the total voltage in question. The instrument 
was calibrated by passing large unidirectional currents through the 
standard resistance of 00002 ohm and simultaneously observing 
the P.D. by the new instrument, and by a comparison with cadmium 
cells. The alternating current it was desired to measure was then 
sent through the same resistance, made of very thin strips of 
manganin in parallel, and exhibiting no measurable skin effect at 
the frequency employed. By making simultaneous observations on 
the Kelvin balance, & standardised multicellular voltmeter, and the 
writer's new instrument with its manganin resistance in the main 
balance circuit, it is clear that the question as to the accuracy of 
the balance can be referred to the fundamental units almost directly. 
The result was, as before, to show that the balance had no error 
which was capable of detection by these appliances—i.e., it was less 
than 1 per cent. 

Heat Evolved by Generator.—After some preliminary trials, the 
makers of the generator suggested that it would be more satisfactory 
to them if some means were found for introducing a known quantity 
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Table III.— Engine Running Unloaded at 120 revs. per min, Fields 
Unezcited. 


August 28, 1902. 
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1 28 8. 286. 8 N y 
| Jg. | 
Time. Ё | g ‚ E 388 3858388 8 88 Hygrometer. 
Start.) ЕЁ 3 8 PF Е 8 5 Eug ЫЛ — 
В 38/58 ЖЕШНЕН Dry Wet 
am. | E f SS вя |84 8/8 om ВАН 5 ET] bulb. | bulb. 
& |" A н з н <= 4 R F. 
п 45 70-0*|86-0* | 88-0 | 37-0° | 29-0° | 31-0° | 27-56 
2:0 |696 |380 |880 | .. | 310 | 34:0 27.56 68-0°| 58-0° 
2:1 | 698 |8885] 88-0 | 39-5 | 30:4 | 32:0 | 27-62 py jii 
2:3 | 70:5 |88:40| 380 | 39:7 | 300 | 31-2 |2772] .. 
2:4 | 68:8 |38:40| 380 | 39-8 . [827 |9750| . | 
3:0 | 68:9 | 38:30| 38-0 | 398 |. 32-0 | 27-64 
3:15 | 68:0 88-20 380 | 39:5 | 327 |2751] .. 
3:80 | 68-4 38-30 88:0 | 397 | 303 | 321 27.54 
8:45 | 677 | 38:40 380 39.7 302 | 329 27.438. 
4:0 | 686 38:45; 880 | 39:7 | 30.0 | 32:2 27.56 685 | 59-0 
4:15 | 696 |388 | 880 | 397 | 300 | 31-2 2770| .. | .. 


Barometer 748mm. uncorrected. Average of inl m ФС. 
Average inlet temperature, 20:28°C. ee egy oe 
Average outlet temperature, 38°51°C. Difference, 18-23°С. 
Average anemometer reading, 27:58. Anemometer Zero, 21:92, 
Average anemometer pressure difference, 5:66mm. water. 
Average temperature of armature—left-hand side in case, 39:7°С. 
Average temperature of air in engine room, 31-15°С. 
Average temperature of tinfoil covering { Front—eight places, 33°C. 
Power as measured, 88-0kw. Back—two places, 335°C. 
. Less loss in external leads, 0-2kw. | 
Actual power expended inside casing, 37-8kw. 
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of heat. This could, of course, be measured in the manner adopted, 
and would give a means of testing the reliability of the method. 1% 
will be convenient to consider this test first, though it was not the 
first test made. | 

Ten lengths of thin iron strip, similar to the strip employed in 
taking up the load in the tank, were stretched in groups of five each 
above and below the shaft in the enclosure containing the generator ; 
these strips were stretched in & zigzag, and when placed in parallel 
series of five strips each had a resistance of about 1 ohm. e total 
length of the strip was about 180ft., the width jin., the thickness 
prins and the total area of heating surface was, therefore, about 

6 sq. ft. It was necessary, in order to reproduce the conditions of 
the test, to make sure that the strips were not too hot, and did not 
cover too circumscribed a space. If these precautions had been 
neglected, the air current could not have prevented the formation 
of hot areas on the casing, which would, of course, have led to an 
unusual loss of heat by radiation and air conduction. The engine 
was kept turning round at its usual speed throughout the trial. 

Current was turned into the strip and the power was kept constant 
by external adjustment, the balance being used to measure the 
power employed—viz., 88kw., as it happened. The most convenient 
current to employ was an alternating current similar as to frequency, 
&c. (and generated by a similar machine), to the current generated 
during the tests. The details of this test are given in Table III. 
below. The heat supply of 88kw. was chosen as it was the amount 
which the generator appeared to liberate at full load. 

Air Measurements, — Density of air at 748mm. and 38:5?C. with 
humidity 52 per cent. at 68°F., 0700111 gramme per cubic centimetre. 

Velocity at centre of pipe— 

566 x 98°12 , 
ео 000111 D 
= 1,9176. per min. 

Delivery of air maximum velocity х area of pipe x 0:985; ==1,917 
x 2:405 x 0:985; =4,810°5 cubic ft. per min.; 1221 cubic metres 
per min.; —105:8 cubic metres per min. at 0 and 760deg. 

Heat Carried out by Air Stream.—Mass of air delivered per 
minute, 105 8 x 1:203—186:56kg. 

Heat carried out, 186:55 x 0[:9375 x 18:931; =589°56 kilo calories 
рег min.; =9°826 kilo calories per sec.; =40°865kw. 

Heat supplied, 878kw. 

Difference — excess, 8:065kw., uncorrected. 

CORRECTIONS. 

On August 20th a trial entirely similar to the above, but without 
any external source of heat being applied, and continued for about 
15 hours so as to allow of a steady state being attained, had given 
2:060kw. as the heating due to windage and conduction along the 
shaft. In this case, the temperature rise being only 1°554°C., air 
was drawn into the casing from the engine room, the temperature 
of the casing being therefore about 0°8°C. above that of the room, 
as compared with about 2°C. in the trial under consideration. In 
both cases the loss by cooling may be neglected. 

Adding the windage and shaft heating, we have finally— 


=974cm. per sec.; =31°95ft. per sec.; 


Heat supplied .......... TONO . 9T:8kw. as electric power. 
Heat due to windage and conduction. 2°066kw. 
Total heat supply ................ 39:866kw. 
Heat as measured ................ 40:865kw. 
Differenee о ышыне» e race d e 0:999kw. 


Difference (error) as percentage of true heat supply 2:51 per cent. 

On August 26th another test was made under rather different 
conditions. The chief data are 

Anemometer pressure difference, 482mm. water. 

Inlet temperature, 17:99°С. Outlet, 36°8°C. 

Temperature difference, 18:77?C. 

Kilowatts supplied, 37:8. 

Air supplied, 98-01 cubic metres per sec. at 0 and 760deg. 

Heat measured, 39: 16kw.—pgross. 

Heat measured, less windage, &c., 2066. 87:094kw. 

Difference, – 0:706kw., i.e., there is a loss of that amount. 

Difference as percentage of true heat supply, – 1:77 per cent. 
Taking the two tests together, the average error is 


mm. 4- 0:87 per cent. 


Before leaving these tests, a word may be added as to windage and 
heating by conduction along the shaft. The shaft may be taken 
roughly at 14in. diameter, and 8ft. may be taken as the distance 
between the bearing and the hub of the flywheel. If we take the 
temperature of the hearing as 80°C., and that of the flywheel hub as 
830°C., and regard them as a perfect source and perfect sink of heat 
respectively, it is easy to calculate an upper limit to the amount of 
heat carried in by conduction. For this purpose we may take the 
conductivity of the shaft at 0°2, the highest published value, and 
assume that the shaft loses no heat from its cylindrical surface. The 
result of the calculation is a maximum heat supply of 0:86kw., while 
probably one-fifth of this amount would be nearer the mark, secing 
that the shaft is revolving 150 times per minute and is exposed to 
the air. 007kw. will be taken as a possible value. The windage 
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and conduction between them accounts for 2:066kw., so we may say 
that the windage alone is 2kw., and arbitrarily charge half of this to 
the engine and half to the generator. 


TESTS OF GENERATOR EFFICIENCY. 

In all the following tests the method employed was the same as 
that fully described in the last section, and consequently the details 
of each test need not be given. The generator was run in al) cases 
till the temperature became steady throughout the system. The 
fans were carefully kept at as nearly a constant speed as possible 
by keeping the voltage on the motors constant. Observations were 
made of the temperature of the air at two or three places on each 
side of the casing. The temperature of the casing itself was 
measured by holding a thermometer against it, the bulb of the 
thermometer being held against the casing by means of a large cork 
with a V-shaped depression cut across one face. This method was 
found to give accurate results by the following test: A certain 
furnace casing made of iron having been observed to be nearly cold 
at one side while it was hot at a point some Bft. away, a picce of 
pure prismatic sulphur was emploved as a pencil to draw a line from 
the hot to the cold area. The point of fusion of the sulphur was 
seen with exceeding sharpness. The thermometer was then held 
against the furnace casing by a cork cut as described, and was found 
to give (within a very small fraction of 1°C.) the correct melting 
point of prismatic sulphur. 

During the observations for engine efficiency threc observers read 
the temperatures— Kelvin balance and anemometer—a complete 
set of readings taking about 10 minutes. As soon as ono set was 
finished another was begun, and at the end of about an hour all the 
data were brought on to a single sheet and averaged. The generator 
output was kept as nearly as possible constant by varying slightly 
the resistance in the shunt field of the exciter and adjusting the 

as valve of the engine. A summary of results appears in Table IV., 
including the tests already described. 


Table IV. 

Magne- & о temp. of | 

Date Kw. бик үң Quo endet сыа mer, 
902. ' current. ° - back and sured 

2 front Kw. 

Aug.13| 801-42 659 16:186 32:19 94-9 94:25 88:01 
» 19 0 51:88 19:44 80-85 24:9 28:3 25-04 
„ 20 0 662 | 15'415 26°83 21:19 24°75 27:20 
» 20 0 0 24°42 25:97 25:20 24:4 2-066 
„ 21| 9493 575 2017 8554 | 2687 808 84:16 
» 26 378 j^ | 17:99 86-80 27:4 29 4 39:37 
„ 280 878 ү 20 28 88:51 99:39 ^ 81:15 40 865 
„ 29 262-4 61˙2 20-95 86:85 28:05 83:10 84:07 


From the above table are omitted several other tests at full load, 
all of which gave very nearly the same result, but were not actually 
considered, owing to some of the parties being unrepresented, or for 
some similar reason. "Taking the test on August 18th, which was 
at the highest load, we can now deduce the efficiency of the dynamo. 
Allowing lkw. loss for windage chargeable to the engine, the 
generator may be said to waste 87°Olkw., together with whatever 
loss of power there may be in the exciter, this machine, though 
шошо оп the end of the main shaft, not being included in the 
casing. The output of the exciter, however, appears as loss in 
the heating of the magnets, and is duly included. Neglecting the 
loss of power or heat generated in the exciter itself for a moment, 
we may say that the generator efficiency is 

_ . 801-42 
801°42+4 37:01 

The exciter current was 65°9 and the external voltage 88:7, say. 
Assuming that the exciter efficiency is 8B per cent.—it was lightly 
loaded and of a well-tested type—we may say that its loss is 

17 * 2˙221 . 8 

E 0°455kw. 
Making this correction, the overall efficiency of generator and exciter 
taken as a single unit is E'288:98. 
There is in this case no addition to be made for belting, as the 
exciter was mounted on the end of the main shaft. The friction in 
the outer and inner bearing is perhaps unjustly charged to the 
engine, on the ground that the flywheel carrying the magnets could 
not work without two bearings, as stated above. On the other hand, 
the engine is handicapped by having the extra weight of the magnets 
to contend with, i.e., the mass per unit moment of inertia of the 
flywheel is greater than it would have been had the wheel been 
designed for a given moment of inertia without the limitations 
imposed by the alternator ring. 

"The question arises as to how the losses observed are made up. 
This is rather a question for the dynamo makers, and it will be 
fairer to allow those concerned to make whatever contribution they 
please in regard to the matter. Attention may, however, be directed 
to one or two points. In the first place, the copper magnetising 


—89'05 per cent. 


loss is small, being 2:221kw. in the test considered. In the second 
test in the table—viz., that on August 19th—the alternator being run 
on open circuit, the magnetising current was adjusted so as to give 
the same internal alternating voltage as had been used during the 
full-load trial; the magnetising current was 61:88 amperes, corre- 
sponding to a loss of about 
2221 X (51:88)? уа 
(65:9)? 1:3?kw. 
At the same time the total loss in the casing was 25-04kw., so that, 
subtracting windage loss—viz., 2:000kw.—as well as the Joulean 
waste in the magnet windings, we have 25:04 — (2:006 + 1:87) = 21:60 
as the iron losses pure and simple, the iron being brought up to the 
same induction as during the full. load trial. Now, if we treat the 
loss at full load in the same way, we find the iron loss plus the copper 
loss in main conductors = 88:01 — (2:066 + 2:221) = 38:723. 

An estimate can easily be made of the copper loss from the 
measured resistance of the alternator, making some allowance for 
“skin effect," which, however, is not important, the conductors being 
of rectangular section and four times as wide as they are thick. 
Frequency about 40 ~. The copper loss at full load is, therefore, 
about 8:07kw. Subtracting this, we have as the iron losses at full 
load 88-728 — 8:07 = 30:658, and at no load 21°60. 

It occurred to the writer that this difference might perhaps be 
accounted for by the iron losses in the cores of the magnets at full 
load. The machine had been purposely designed for a constant 
kilowatt output with varying external resistance and large overload 
capacity—necessitating a high armature reaction—and it was evident 
that this must mean considerable fluctuation in the inductance of 
the cores and a corresponding fluctuation of the magnetising current. 
Test 8 will bring out the consequence of this reactiveness, for it 
shows that, with the same magnetising current as that used at full 
load, the no-load losses rise to 27 K w., as against 25°04kw. in test 2, 
where the machine was excited merely so as to give the full-load 


voltage. 
ENGINE EFFICIENCY. 

As soon as the dynamo efficiency is known it becomes the best 
possible brake,“ and we may proceed to examine the behaviour of 
the engine. It would be outside the scope of this Paper to consider 
the result of such tests in detail, but it may be mentioned that the. 
engine in question was most carefully indicated over the period of 
the testa already mentioned, and that the following figures were 
obtained, the engine being & two-cylinder tandem gas engine : — 

Gross total, IL.H.P. .......................917`0д 
Absorbed in pumping and friction at no load.. 70:00 (indicated) 


Mechanical efficiency resulting 86:5 per cent. 
Mean power ue .. BOL 42kw 
Dynamo efficiency omerall ................ 88:93 

Resulting kilowatts delivered by engine...... 888-9 

Indicated kilowatts ........... . . . 385 75 
Resulting mechanical efficiency ............ 87°86 


This is probably the most reliable result hitherto obtained for a 
gas engine of this size. 

It is the writer’s hope that other engineers will, as opportunity or 
necessity arises, adopt the thermal method of testing such generators 
as cannot be tested except by the very indirect method of making a 
brake test of the engine. If this be done it seems likely to lead to 
increased care being taken by makers of electric generators both in 
the design of their machines and іп the guarantees as to the 
efficiency usually based hitherto on purely a priori calculation. 

In initiating & system of testing it is right and proper to con- 
sider as far as possible every source of error, and this necessarily 
leads to the discussion of much detail; but it must not be inferred 
that the test is difficult to make. In the first place, it shares with 
the well-known Hopkinson test the advantage that the power lost 
is the direct subject of measurement, and a considerable error may 
be made in this estimation without proportionately affecting the 
result, so long as machines of high efficiency are in question. For 
instance, suppose that a 100kw. machine under full load is being 
investigated : let the measured loss attributable to the machines be 
10kw.—the resulting efficiency is 100 110=90°91 per cent. Suppose 
that an error in the loss amounting to 10 per cent. of the apparent 
loss has been made, and that instead of 10kw. it is really only 9: 
the efficiency of the generator would then be really 100 109 —91-74, 
and the error of the estimate would be 91°74 - 90:91 —0:83—41.e., less 
than 1 per cent. in the percentage efficiency figure. 

The writer's thanks are due to his assistant, Mr. R. H. Bradbury, 
who undertook most of the anemometry and reduction of observa- 
tions; and to the makers’ representative, Mr. A. C. Coubrough, who 
began with a wholesome distrust of the whole system of testing, 
and after criticising it at every turn most carefully, and carrying it 
through himself on many occasions for the sake of the information 
it afforded on points of interest to designers of alternators, ended by 
attaining confidence in the results obtained. 

The total works cost for labour and material for setting-up the 
testing apparatus was £19. 9s., of which the greater part was for 
the wood used to make the casing, and which was afterwards used 
up for the most part, but the test is not credited with 1ts second-hand 
value. 
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ELECTRIC RAILWAYS. 


There appeared in last Tuesday's Times an admirable 
article on “ Railway Electrification,” in which the subject was 


thoroughly discussed from every important standpoint. Com- 


meneing from the financial point of view, the writer called 
attention to the mild panic which has recently seized railway 
shareholders, and attributed it to the continued increase in tho 
percentage of working expenses to receipts, to the constant 
addition to capital expenditure, and to loss of traffic due to 
competition. With the first two causes we do not propose to 
deal except in the very briefest possible manner. It is com- 
monly known that repairs, maintenance and depreciation are 
paid out of revenue, and that it is not customary for railways 
to provide a sinking fund ; hence, it is assumed that the pro- 
perty and rolling stock is working at maximum efficiency. 
This was all very well when there was little fear of competition 
and when there was no thought of having to make sweeping 
hanges in the system of working. But a new problem has 
presented itself in the form of “ electrification,” and the ques- 
tion arises as to where the money should come from to effect 
the change. True, it is not likely that a main steam line 
would “serap” all its steam plant at the same moment, and 
work electrically thenceforward, but it is just as fallacious 
to suppose that the work of conversion can be done so 
gradually as to render unnecessary the raising of much 
additional capital. As a matter of fact, the difficulty is not 
with the main lines, but with the suburban and local traffic, 
and any attempt to put off the evil day in this connection 
would be absolutely suicidal. "Tramway competition is really 
serious, and, as pointed out in The Times, it will become 
multiplied many times over when such undertakings possess 
their own right of way, as is now becoming the practice. It 
therefore behoves the railway companies to bestir themselves 
immediately, ere an amount of traffic is taken from them 
which they can never hope to regain. Moreover, Parliamentary 
Committees do not attach so much weight to opposition on the 
ground of competition as heretofore, and this should act as an 
additional goad. Tho loss of traffic is accelerated in a large 
number of cases by the railways being absolutely incapable of 
dealing with it efficiently. Briefly, they have more than they 
can manage, and past dividends have been paid by passengers 
who had no choice but to submit to unsatisfactory services. 
It therefore appears rather unreasonable of the railways to 
grumble at a loss which they themselves have been largely 
instrumental in bringing about. 

Regarding the supply of electricity to railways, we fear that 
we cannot agree with The Times correspondent ; he avers that, 
There is not at the present time in London a supply of elec- 
tricity available for public use at a price which is applicable to 
electric traction on a large scale." It is not exaggerating to 
say that there are several undertakings which would be per- 
fectly willing to supply electrical energy at a suitable price. 
The City of London Electric Lighting Co. would, we are sure, 
be only too pleased to supply current for working the section 
of the London, Chatham and Dover line between the City 
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and Herne Hill and doubtless the South London Electric 
Supply Corporation at Loughborough Junction would be glad 
to assist. And again, it is hardly to be expected that the 
Charing Cross and Strand Co. would refuse to enter into a 
similar contract with the Great Eastern Railway and its con- 
nections, or that the North Metropolitan Electrical Power 
Distribution Co. would he loth to add sufficient plant, in the 
works they are acquiring at Willesden, to deal with the 
suburban traffic of the London and North-Western Railway. 
In fact, there would be little difficulty so far as power 
supply is concerned in the immediate future. Nevertheless, 
it is hardly accurate to make a general statement that 
“All recent experience of electrical production goes to show 
that a generating station worked by a railway company 
would not be able to produce current at as low a rate 
as one supplying both the railway and other companies.” 
The writer evidently had the North-Eastern Railway in his 
mind when he wrote these words, but with certain exceptions, 
among which may be classed the comparatively small section 
of the North-Eastern Railway that is to be worked electrically 
to commence with, it is by no means clear that a railway com- 
pany could buy power cheaper than it could produce it. Take, 
for instance, the case of a London suburban system serving an 
area of many square miles, and having a large and heavily- 
worked network of lines. The supply for the railway at the 
hours of maximum load would be quite sufficient to tax 
the powers of the largest generating station yet built ; in fact, 
the power house which is being built for the Metropolitan 
Railway at Lots-road, Chelsea, will be, we believe, the largest 
works of this nature erected in any country. Moreover, the 
advantages which a railway company possesses with regard to 
its coal supply, and the wide territory at its disposal when 
choosing the site for its generating stations, cannot be over- 
estimated. On the other hand, given the power supply to the 
railway as its main load, there is no doubt that a general 
electric light and power supply to a small industrial district 
wonld help to level the load curve, as the times of maximum 
railway traffic naturally oceur before factories and offices open 
and after they are closed for the day. 

Turning now to the traffic problem as affecting London in par- 
tieular, there is still more urgent need for immediate reform. 
Conveyance in the metropolis is both costly and tedious, while 
the abominably crowded condition of suburban trains demands 
that such trains shall either accommodate more passengers or 
perform their journeys in less time. „Acceleration“ is the 
key to the situation, and can only be attained by the adoption 
of electricity. The construction of huge unwieldy steam loco- 
motives is but a vain attempt to stem the tide. There is tho 
same amount of time lost at the termini in shunting, coaling, 
watering, &c., all of which would be eliminated by electric 
traction. Certain improvements in methods of conveyance 
in London have already been made; but the fact of such 
undertakings as the new London County Council electric 
tramways being already taxed beyond their capacity is 
startling evidence that much more will have to be done 
without delay. 

A number of additional tube railways are now under con- 
struction, and it is to be hoped that more will be authorised 
in the coming Parliamentary session. The campaign against 
them on account of vibration troubles and other real and 
imaginary nuisances should be strongly discountenanced by 
those in authority. Further transport facilities are, as we 
have already said, urgently needed, and even the increased 
capacity consequent on the electrical equipment of all the 
existing suburban lines will not be sufficient to meet 
the whole demand. The publie would find additional surface 


or “elevated” railways a cause of far more annoyance 
than the modest electric railway burrowing beneath the 
surface. Even electric tramways, which undoubtedly serve 
the public better than horse tramways from every point of 
view, come in for their share of criticism. It is said, for 
instance, that owing to the noise caused by the cars and other 
vehicles running over the hollow conduits in South London, 
many persons are leaving the streets through which the lines 
run. Undoubtedly the tube system should be encouraged as 
much as possible in the metropolis, and London should profit 
to the full extent by its advantage of being built upon a clay 
sub-soil which is pre-eminently suitable to the construction of 
railways of this class. 


REVIEWS. 


(Copies of the undermentioned work can be had from 1 ^e Blectrioian Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 
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“The Dynamo: its Theory, Design and Manufacture." 3rd Edition 
By C. C. HawxiNs, M.A., and F. WarLis, B.A. (London: Whittaker 
& Co. 1903). 15s. 

Since the appearance of the second edition of this book in 
1896 овое science and industry has greatly progressed, 
and we are pleased to find that the publication under review 
has been brought thoroughly up to date. In fact, in com- 
paring it with the older lien, but little has remained, whilst 
much new matter has been introduced. As may be inferred 
from its title, the book appeals especially to dynamo designers, 
manufacturers and students, and to whom it may be thoroughly 
recommended on account of its completeness and clearness. 

After a short introductory ано the properties of mag- 
netic fields, their action upon each other and upon circuits in 
relative motion to them are very fully gone into, the phenomena 
being rendered more clear to the mind by hydraulic analogies 
and by a multitude of well-chosen illustrations. In a subse- 
quent chapter the dynamos are classified after the customary 
manner except for the introduction of the term“ homopolar 
dynamo." "The magnetic properties of iron and steel are then 
discussed, numerous saturation and hysteresis curves being 
given. By far the greater part of the book is taken up, how- 
ever, by the following chapters which deal in detail with the 
electrical and mechanical parts of continuous-current and alter- 
nating-current machinery, and we were very favourably 
impressed with the thorough manner in which the questions 
of commutation, sparking, armature reaction, heating, &c., 
are dealt with. The drawings given in these chapters 
are to the point and represent modern practice. On a 
previous occasion we have taken Mr. Hawkins to task for 
employing the term “inductor” for armature winding, and 
we regret to find that this mistake is persisted in in the book 
before us. Although this may appear to be only a small 
point, it is an important onc, for writers of text books 
cannot be too careful in matters of terminology. The book 
concludes with a detailed description of typical dynamos of 
British, Continental and American manufacture. 


Das Elektrische Kabel By Dr. Рни, C. Barn, (Berlin: Julius 
Springer.) 1903. 8m. 

Dr. Baur's bouk deals with the design, manufacture, testing 
and laying of cables (exclusive of submarine cable), and does not 
include the design of networks, the latter subject having already 
been treated with redundancy of algebra and graphics by other 
German writers. Scientific Principles" occupy over one- 
third of the present volume and are entered into with charac- 
teristic thoroughness. "The next section of the book, on cable 
manufacture, contains much good advice evidently derived 
from actual experience, and includes also several useful specifi- 
cations issued by Government departmentsand other authorities. 
No receipts, either for rubber mixtures or for the compounds 
employed for impregnating paper and other fibrous insulating 
materials, are given, however, and this is to be regretted. 

Another disappointment is that hardly anything is said with 
regard to the practical process of covering of electric light and 
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power cables with paper insulation. On р. 133 we read, So 
far as concerns the insulation of cables with paper only, we have 
too little experience in the manufacture to enable us to say any- 
thing of consequence.” It is not clear whether “ we " is to be 
taken to mean the author or “ we in Germany: probably the 
author, for he goes on to recommend that the paper strip 
should be laid on without any overlap, whereas we believe we 
are right in saying that “half lap“ із the common practice for 
cables of a fairly large size. Vulcanised bitumen, a material 
little employed in Germany, we believe, is not mentioned. Des- 
criptions of the actual cable-making machines are not included 
in the section on manufacture, but in a chapter by themselves 
at the end of the book. They are rather incomplete. 

In spite of the omissions to which we have called attention, 
the book contains much useful information, and we recommend 
its perusal to those who are interested in cable manufacture in 
this country. The volume is well printed and is in a service- 
able binding, but the printers have hoisted a danger signal by 
printing one of the diagrams upside-down, Such a hint as 
this naturally makes one fear that the revision of the proofs 
for the elimination of less obvious mistakes may not have been 
carried out with sufficient thoroughness. 


Directory and Map of Automobile Charging Stations. (London: 
The Electrical Times.) Paper, 2s. ; leather, 3s. 6d. 

This is a handy little directory and map of England and 
Wales, giving the names of over 700 places where batteries of 
electric motor cars may be charged. It also gives the times 
and price at which supply is available, and whether repairs 
can be carried out and garage given. 


pe 


THE WIRELESS TELEGRAPH CONFERENCE. 
(Concluded from p. 160.) 


Comparing the original proposals with the Protocol ” 
finally adopted, it will be seen that Article III. of the former 
has been omitted. This article is practically covered by 
the previous Article L, except in one important particular. 
Any State agreeing to enforce Article L. would naturally only 
have power to do so in its own territory, not at sea nor 
in countries not signing the Convention. Tho proposed 
Article II. made it incumbent upon a Contracting State, when 
entering into an agreement with any company for working 
wireless telegraph statioas, to make it a condition that the 
company would agree to conform to Article I. and accept 
signals on any system in all:of its stations, whether within or 
without the jurisdiction of that particular State. The object 
was, of course, to prevent the boycotting of non-Marconi 
equipments by Marconi coast stations and vessels. This came 
up for consideration during the fourth sitting of the Conference, 
and the French delegates proposed a modification making the 
wording of the article more concise and also more precise, but 
also extending its provisions so as to make it necessary that 
a company should only be licensed on undertaking to carry 
out the provisions and regulations of the whole Convention in 
all parts of the globe. Neither Great Britain, Italy nor the 
United States were ina position to agree to this ; and, as is seen 
by Articles IL, III. and VII. of the Protocol, the conclusion 
arrived at with regard to this question has no very definite 
significance pending the next Convention, of which the present 
one was only the preliminary stage. 

Between the fourth and fifth sitting, Capt. Bonomo (Italy) 
put in a long communication on the difficulties with regard to 
working wireless telegraph stations, especially if these were 
all equipped on the same system ; even in this most favour- 
able case there would, he contended, be тапу “ inconvénients ” in 
carrying out an international radio-telegraphic service. His 
arguments were much weakened, however, hy a postscript to 
the effect that they must not be taken to apply to **commercial 
stations, of which he had hid no actual experience. The 
communication included some particulars as to the organisation 
of the wireless telegraphic service of the Italian Navy. One 
system—the non-syntonised Marconi system of 1901—is 
employed exclusively as a standard. If a station, A, wishes 
to send a message to another B, she adjusts her receiver to 
its highest sensitiveness in order to make certain that no other 
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signals are being sent. Having ascertained this, she transmits 
“understand” (= = © === four or five times, followed by the 
call signal four or five times. If, after five minutes, say, A 
does not receive a reply, she repeats the call; and so on until 
she receives a reply. The called station B would reply, for 
instance, by transmitting “understand " (= = = === =) three 
times, followed by her own call; that is to say, her own 
code name followed by that of A. Having received the 
reply, A will make her communication, following the 
international telegraph rules, commencing it with “under- 
stand " three or four times. The message having been 
completed, the respective calls are repeated. In the case of 
lengthy transmissions Capt. Bonomo suggests that conventional 
signals might be adopted to acknowledge receipt after a certain 
number of words, and he also suggests that a conventional 
signal should be sent by either station whose reception is 
impeded by atmospheric disturbances. Ships in distress, he 
proposes, should send the signal SSS DDD at intervals of a few 
minutes, and every station receiving these should suspend their 
other communications and reply to the ship, commencing by 
repeating the signal SSS DDD. 

Article IV. of the Protocol, proposed by the French dele- 
gates, was accepted practically without discussion. On Article 
VII. of the Protocol there was considerable debate. It was 
generally agreed that the several terms of the Convention 
should not apply to naval, military and Government stations 
not open to the general publie, but the latter part of the 
article making these stations subject to Article V. (i. e., that 
their working should not interfere with that of other stations) 
was objected to by some of the delegates. As has been 
seen, the British delegates insist on this objection in their 
“declaration ” appended to the Protocol. 


SOME STATISTICS RELATING TO ELECTRICAL 
ENGINEERING. 
BY WILLIAM POLLARD DIGBY, F. S. S. 
(Concluded from page 133.) | 


ТНК IMPORT TRADE. 

In Table IV. the relation of the exports from the United 
Kingdom to the total capital invested in electrical manufac- 
turing concerns is shown. The records show that while the 
investments have increased by leaps and bounds so that the 
aggregate subscribed capital has increased by 450 per cent. 
in six years, the exports of electrical apparatus of British 
manufacture have only increased by about 50 per cent. Or, 
regarding the exports in percentages of the aggregate sub- 
scribed capital, this percentage has fallen from 5:25 per cent. 
in 1897 to 2:07 in 1901. In this table are also shown the 
percentage which the imports bear to the aggregate subscribed 
capital ; if it be regarded that these are a tax on the British 
manufacturer, we have here its relation to his capital. Could 
figures only be prepared of its relation to his annual turnover, 
a truer index of the state of affairs might be obtained. But 
even this would be open to the objection which can be raised 
to the writer's table, that the value of imports is only that 
value at its port of entry. How far its value may be swollen 
by transport charges, costs of erection (if machinery), profits of 
intermediaries (not expended in the United Kindgom), it is 
impossible to say. | 

Of the period which lapses between landing and completion 
of sale we cannot also speak. The main conclusions of this 
table are illustrated in Fig. 5. The suggestion may be hazarded 
that the firms comprising the return of the capital invested in 
the United Kingdom have found the home demands so great 
that all their energies have been absorbed in meeting the 
demands of the home markets. Unfortunately, while we have 
but few measures as to the scope of this market, it has long 
been anomalous that the statisties of foreign trade of the 
United Kingdom give us exact details of our over-sea trade, 
while our vastly greater internal commerce is almost immeasur- 
able. Yet certain comparisons can be made, and while we have 
to ignore the domestic expenditure on fittings for household 
lighting, or for telephone apparatus; while we cannot compute 
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Table IV.—The Imports and Exports of Electrical Manufactures and Electric Lighting Apparatus considered in Relation to the 
Capital Invested in Electrical Manufacturing Concerns. 


Aggregate | Percentage Percentage Percentage over preceding year of 
subscribed No. of firms Total imports value of Total exports, value of 
At end capital of contributing ol electrical ` imports to of electrical exports to Increase of | Increase ( +) 
of year. electrical | to aggregate manufactures, | Aggregate lighting aggregate ate Decrease ( — 
manufacturing capital. | gubscribed apparatus. subscribed gubscribed 
firms.“ | capital. capital. capital. Exports. Imports. 
1902 , £29,852,575 160 £687,514 | 2% £674,411} до | wea 411.7 19.3 
1901 | 25,990,606 | 154 849,257 9:900 389,517 2129t | 197 + 14 — 38-0 
1900 21, 708,180 135 1.265,946 5:82 683.2174 2-511 29-1 + 6-7 + 106-3 
1899 16,799,152 , 92 613,593 3°65 510,758 3:04 59:5 - 0:8 + 069 
1898 10,535,087 | 62 367,572 3-49 ^ 514,633 4-98 23-6 4147 + 517 
1897 8,519,430 44 242,185 2:96 443,732 5˙25 29-2 117.3 .. 
1896 6,596,244 24 x | 2s ' 882,438 is | Ж $ | 
* Vide Mr. Garcke's “ Manual of Electrical Undertakings,” 1903. Includes re-exports of foreign electrical manufactures in 1900, 1901 and 1902 


only. 


+ Percentages in this table reckoned on British produce only. See Table I. 


the expenditure on dynamos and motors in factories, or in 
country houses; while we cannot even estimate the expendi- 
ture on electrical apparatus on those “shuttles of an empire’s 
loom” which serve to bring the produce of foreign countries 
to what one school of political economists call the “ dumping 
ground of the world,” we are able to institute striking com- 
parisons of the ratio which the imports of foreign apparatus 
bear to the expenditure on certain vast undertakings. 
Electricity supply works may be considered. Mr. Garcko 
gives the aggregate capital invested both hy companies (in the 
shape of ordinary and preference shares and debentures) and 
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Fic. 5.—The Electrical Imports and Exports of the United Kingdom 
in Re'ation to the Aggregate Subscribed Capital invested in Electrical 
Manufactures. 


by municipalities in the shape of loans. Tlie yearly sum of 
these items is given in the first column of Table V., column 2 
gi ves the annual increase. Referring to the “ Manual of 

lectrical Undertakings,” a glance at p. 111 gives the annual 
percentage of capital outlay under its ditferent headings. The 
constancy of the yearly proportions is surprising, while it is 
obvious that the capital subscribed or authored in any one 
year was not necessarily expended within that year, and that 
the-expenditure tables merely give the percentage expenditure 
to the end of each year; the writer has, therefore, averaged 
the percentage disbursements for the six years under considera- 
tion under the heading of “ Plant and Machinery,” * Meters ” 
and “Instruments,” taking the mean total at 42 per cent. For 
the entire electrical equipment the mean total was taken at 
76 per cent. The yearly ratio of the entire electrical imports 
to these values isgiven in column 6. Assuming for the instant 
merely that the entire imports from abroad were emptied into 
the central stations of the country during tho six years, the 
total percentage amounts to 27:5 per cent. on the cost of the 
electrical equipment minus the cost of mains, or to 15:2 per cent 
on the entire cost. Such a comparison is, of course, somewhat 


Table V. Electricity Supply Works.—Ratio of Imports of 
Electrical Goods to Capital Invested in. 


Est. ex- Ratio value of Est. "a Ratio value o 


Aggregate Actual !o'nditureimp'rted elec. p'nditur«| imported 
| sub- increase on plant, goods to each during | electrical 
Year, seribed in capital: machi- £100 invested year on zoods to cach 
| total invested | nery, inmachinery, entire |£100invested 
capital during meters, meters and electrica' in entire elec. 
invested.“ year. & instru- instruments | equip- | equipment 
| ments. during year. ment ў | during year. 
£ | £ £ £ £ | £ 
1902 44,993,609 7,274,724 3,055,314 9242 5,508,790. 1243 
1901 37,718,883 11,507,686 4833 228 1757 8745841. 971 
1900 26,211,199. 8,414,239 3,533,980, 35:82 6,399,821 19:95 
1899 17,796,960, 8,654,394 1,534,803 39:97 2,711163, 9209 
1898 14,142,666 3,985,457 1,653,850 22:22 3,008,871 12°21 
1897 10,157,309: 2,359,086 990,879 2444 1,792,899 13:50 
1896 7,798,078! — .. к M НАТ 8 
From Manual of Electrical Undertakings,” 1903. 


t Reckoned at 42 per cent. of year's increased investment. 
t Reckoned at 76 per cent. of year's increased investment. 
In six years. 
Total increase in aggregate subscribed capital.......... £34,863,300 (а) 
Estimated expenditure on Plant and Machinery.“ 
„Meters and Instruments“ 14,631,246 (b) 
Estimated expenditure on entire electrical equipment .. 26,475,588 (c) 
Total imports of electrical appa 4,023,827 


оосоооооооооо е в оооооо 


ratus ................ 
Ratio of total imports to а 27:50 per cent. 
с) 15:20 О o 
farcical, as probably not one-tenth of the foreign imports of 
electrical goods have found their way into central stations. 

As to the exact extent in which foreign generators have 
entered our central stations it is not casy to spea Several 
large machines have come from the Continent, while a still 
larger number are designated in The Electrician tables as the 
manufacture of large firms having factories both in the United 
States and Great Britain. Of electricity supply works in 
ү it can be stated that in 95 per cent. dynamos or 
alternators of Continental manufacture are unknown, and that 
in the bulk of the remaining 5 per cent. the foreign-made 
machines only account for a portion of the generating equipment. 
We are on more certain ground when considering the position 
in the 37 electric lighting undertakings described in The Elec- 
trician tables as in progress. Here, out of an aggregate 
capacity of 12,365kw., 3,736kw. (roughly 30 per cent.) is 
accounted for by generators of German or Swiss origin. This 
M куче: figure is accounted for solely by the installations 
respectively at Dublin and Ipswich. A glance over the tables 
of the details of power-house equipment of electric traction 
undertakings owning their own power houses isless unpleasing 
to the British manufacturer. Among 90 undertakings des- 
cribed, apparently only two have dynamos of Continental origin, 
the aggregate capacity of which is probably under 1,000kw. 


A PLEA FOR FURTHER INFORMATION, 

Bearing in mind the voluminous character of the present 
„Trade and Navigation Returns,” and the varied contents of а 
“Statistical Abstract,” one naturally hesitates to suggest the 
inclusion therein of extra tables. The hesitancy is increased 
by the fact that on certain representations made to the Board 
of Trade the present monthly trade returns were increased in 
scope only last January. Unfortunately in this expansion, 
sufficiently detailed returns of the imports and exports of most 
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interest to the electrical industries were omitted. The lack of 
differentiation is most unfortunate—polyphase motors and 
generators, telephone fittings, accumulators, Ruhmkorff coils, 
tramway motors, lamps, electric bells, cables and fittings for 
domestic use, all apparently hitherto entered under the one 
heading “Electrical Goods.” The new returns provide for 
imports “Electrical Goods and Apparatus,” “Electrical 
Machinery " and * Telegraph Cables and Apparatus.” The 
ср are presumably all embraced under the last two classes 
only. The writer would suggest that some such classification 
as the following might be urged upon the Board of Trade by 
either the Institution of Electrical Engineers or by the London 
Chamber of Commerce in regard to both imports and exports 
of the United Kingdom :— 

(a) Motors, generators, transformers, accumulators, or cables for 
central station purposes (lighting and traction). 

(b) Equipments for electric traetion—i.e., car trucks, motors, con- 
trollers, or parts thereof. 

(cr) Motors, generators, transformers, accumulators or cables for factory 
or domestic use. 

(D. Sundry electrical fittings, including house fittings for electric 
lighting, primary batteries, &c. 

e) Telephone cables and apparatus or parts of same. 

J) Telegraph cables and apparatus or parts of same. 

Perhaps, also, the classification of steam engines might bo 
provided with a sub-class—engines for electricity supply or 
electric traction. 

The writer would respectfully suggest that under the ægis 
of the Council of the Institution of Electrical Engineers, pos- 
sibly through a sub-committee appointed by them, a species 
of stocktaking should be conducted. Now stocktakings on an 
imperial scale were first urged in a northern city nearly three 
years ago, and such a compilation, or Domesday Book, of the 
electric supply and generating stations in the country as the 
writer now suggests, completed, say, at the end of the current 
year, together with additional classification in future blue books, 
would settle once and for all many vexed questions. The 
statesman who urged the imperial stocktaking did so in order 
that matters of grave import might be looked at in their right 
relations, and decisive policies determined. The writer would 
like to see the stocktaking so compiled as to include under- 
takings supplying electric light and power and electric traction. 
The labours of the committee would certainly be arduous, but 
the rebuffs encountered by a committee having the prestige of 
the Council at their back, infrequent. Moreover, in those 
instances where returns were entirely refused, a careful con- 
sideration of the individual ease by the committee would 
enable the expenditure abroad to be estimated with very fair 
accuracy. If possible the expenditure of other industries along 
certain broad lines might be enumerated. The Council might 
also approach the Board of Trade and the Foreign and 
Colonial Offices and Agents-General with a view to the 
removal of various anomalies in the trade returns of the colonies, 
and with a view to obtaining from each consul a report on the 
electrical manufactures of the country, the destination of its 
exports and the source of its imports. The writer would also 
urge that the Council of the Institution should take steps, 
through either the Local Government Board or the Board of 
Trade, to obtain from each municipal authority constructing 
tramways or lighting undertakings a publication of all tenders 
received, and to obtain an affidavit from each contractor as to 
the extent in which his firm is tendering goods of other than 
British manufacture, such information to be published only in 
regard to the successful tenderer. 

The writer makes this suggestion in view of representations 
made to him by a leading British manufacturer, citing an 
instance in which two orders amounting to a quarter of a 
million sterling were awarded to a Continental firm. This 
firm was informed that it was the lowest English tender but 
the margin was not stated. 

The writer in compiling this Paper has endeavoured, he 
trusts successfully, to place his facts impartially, without bias 
in regard to either school of political economists. As to the 
conclusions which may be drawn, these he has endeavoured 
to avoid, while respectfully urging that the Institution of 
Electrical Engineers as a body should interest itself to obtain 
such figures as are requisite for a more complete presenting 
and consideration of the case. i ' 


А SINOLE-PHASE MOTOR. 


——— 


In The Electrician, Vol. LL, p. 1,039, there appeared a 
description of a new system of single-phase traction introduced 
by the Union Electricitäts Gesellschaft, and the following 
relates to the motor employed. Messrs. Winter and Eichberg 
of Austria applied for a patent for ‘Improvements in and 
Relatingto Alternating-current Dynamo-electric Apparatus," on 
October 24, 1902, and the complete specification was accepted 
exactly 12 months later. The number of the patent is 23,28 
of 1902, and the following is the complete specification :— 


When the primary and secondary windings (hereinafter referred to as 
P and 5) of an alternating-current transformer are impressed respectively 
by the full voltage, that is to say, by voltages of the same phase and 
corresponding to the ratio of transformation, current flowing in each of 
the said windings will produce one-half of the magnetic field so as to 
create in both windings counter E.M.F.s corresponding to the said ratio 
and opposing the before-mentioned voltages—i.e., each winding takes up 
half the magnetising current. But when the windings P and S are 
impressed by voltages which do not correspond to the ratio of transforma- 
tion, one of the windings, for example P, will take up a sufficiently larger 
current than in the first case, and the other (S) will return & considerably 
greater current to the generator. The difference between the energies 
represented by these two currents is the total energy loss of the trans- 
former, which includes the ohmic capacity, and iron losses; and the 
internally generated potentials are in this case as regards P smaller than 
that of the current supplied thereto, and as regards S greater than that 
of the potential applied thereto. Now let the primary and secondary 
winding system be arranged in the manner illustrated in Fig. 1 of the 
diagrammatic drawings filed with our provisional specification—i.e., as 
separate bipolar ring windings disposed in such & way that S can move 
independently of P, whilst the current feed points and, therefore, the 
magnetic poles of S, are maintained on the line zz, which can be easily 
attained by providing the winding S with a segmental commutator, and 
causing the current to be supplied through brushes situate on the line rr. 
If now there be added to the windings P and S a further winding M, 
current in which produces a magnetic field, the axis yy of which is at 
right angles to the axis of the field of the windings P and 8, and whose 
current as regards phase is the same, or approximately the same, as the 
currents in P and S, then a torque is produced which is proportional 
to the field of M, to the ampere-turns of the rotor S, and to the 
cosine of the displacement of phase between both these last magnitudes. 
The counter E.M.F. occurring at the commutator upon the turning of the 
rotor has its greatest effective value on the line rz, is in phase with the 
magnetic field having the axis yy, and opposes the E.M.F. of the current 
supplied to the rotor. If theangle of phase between the E.M.F. impressed 
upon S (this E.M.F. is hereinafter referred to as E?) and the magnetic 
field of M is very small, and the influence of the magneti¢ leakage is dis- 
regarded, then the counter E.M.F. consequent upon the rotation may 
be regarded as nearly in the opposite direction to that of the E.M.F. 
impressed upon the rotor winding. With an increasing speed of 
revolution the total E.M.F. of the winding system S decreases. Any 
desired speed within practicable limits can be provided for by making 
variations in the difference between the potential (hereinafter called Ei) of 
the current supplied to the stator winding P and the potential E: of the 
current supplied to the rotor winding S. If the fall or loss in potential in 
the windings were not taken into account, then it could be said that the 
speed which the rotor acquires is proportional to the difference E; – Ез 
when the magnetic field, having its axis on the line yy, has the same 
total strength as the field having its axis on the line xx and produced by 
current іп the winding P, and having the potential EI. When E; - E: 
= О, i.e., E: = Ei, the rotor stands still, and when E; - E: = Ei, i. e., when 
Ez =O, the rotor runs synchronously; the E.M.F. due to the induction 
caused by the movement of the conductor in the field of M is then equal 
and opposed to the E.M.F. due to the static induction from P to S. 
There may be provided a starting and controlling system whereby, for 
example, the stator is subjected to a nearly constant voltage, whilst the 
rotor is supplied with current less in voltage than would correspond to 
the voltage of the stator with the ratio of transformation employed. The 
difference, or, rather, the quotient of the stator and the rotor voltages, 
then agrees with this ratio and the speed required. The speed is also 
dependent upon the strength and phase of the magnetic field of the wind- 
ing M, and consequently, by variation of these factors, & regulation can 
also be produced. With the same object in view, the rotor potential can 
be maintained constant and the stator potential varied. If the rotor is 
turning and is subjected to a potential corresponding to a higher number 
of revolutions, then it advances to the higher speed ; but if, on the other 
hand, it is subjected to a potential which corresponds to a lower number of 
revolutions, then it acts as a brake, and, as a dynamo, gives energy back 
to its circuit. When a means of driving is provided such machines may 
be caused to act permanently as dynamos and they can then be connected 
in parallel as easily as ordinary continuous-current dynamos. In the 
example shown in Fig. 1 the winding M is located on the stationary part, 
the excitation taking place from the exterior. The winding P is subjected 
to the full potential Ei, and the winding S to current of the suitably 
reduced potential Ez, supplied through brushes В!, B?. The regulation 
of the speed is effected chiefly by altering the E.M.F. of the current sup- 
plied to the winding S, but such regulation may also be effected by varying 
the current in the winding M. 1n the example shown in Fig. 2 the winding 
M is located upon the rotor, and is provided with a segmental commutator 
such that the ахі of the field may remain on the line yy notwithstanding 
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In this, as in the first example, the winding P 
potential E, and the winding 8 


movement of the rotor. 
is supplied with current at constant 
with the current of variable 

working current properly so-called, whilst current in the mne 
M supplies substantially the excitation only. The magnetic fiel 


tential E, and they convey the , determined by the adjustment of the impedance. 


shown in Figs. 1 to 4, it may be connected with or to an impedance 


which utilises resistance, inductance or capacity, the torque being 
If the impedance 
is made very small—i.e., should the terminals be short-circuited — 
then E:=0, P is subjected to E, as before, and current flowing 


which is produced by current flowing in the winding M approximately | through M again provides the excitation either by the stator or the rotor. 


in phase with tbe working currents, is shown in Figs. 1 and 2 
as being separately excited. As the points of contact for the cur- 
rents in the windings P and S lie on one axis, zr, at right angles to 


the axis yy of the points of contact of the winding M, it will be seen 


E rc 


зА У 


Fio. 5. 


that the former being equi-potential to the latter points of contact, the 
winding M can be dispen ed with and its functions usurped by one of the 
two windings P or S, and in this way the simplified arrangements shown 
in Figs. 3 and 4 are obtained. In that shown in Fig. 3 M is combined 
with or usurped by P, and in that shown in Fig. 4 M is combined with 
or usurped by S. Instead of connecting the rotor with the secondary 
winding of a traneformer divided into potential graduations, as is 


| 22228 
^ 


On the other hand, however, P can be used in conjunction with an 
impedance or can be short-circuited, as shown in Fig. 5, in which latter 
case E; — O, S, on the contrary, being subjected to E, In the instances 
hitherto considered, the field produced by the current supplied to the 
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windings P and S forms, together with the magnetic field of the winding 
M, a rotary field which is more or less uniform according to the strength 
and displacement of phase of the magnetic field of the winding M, and 
this rotary field reacts with the field of the rotor winding, which, if it 
alone were present, would form an oscillating single-phase field. It is not 
necessary that the two components of the rotary field be produced by 
currents of different phase; it is also possible to excite the winding M by 
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the ourrent coming from the brushes— i.e., it is possible to substitute for the 
field winding, which generally has a large number of turns, a series winding 
with a small number of turns. The stator has hereinbefore been assumed 
to have been provided with a winding or windings in which the two cur- 
rents may be different in phase and in which current of one phase 
supplied to M furnishes chiefly the excitation, whilst current of the other 
phase (the axis of whose field is identical with the commutation line on 
the rotor) conveys working current. This arrangement can be rendered 
more universally applicable by providing the stator with & conductor 
system Adapted for use with currents of as many phases as may be 
desired, of which one is the working current proper whilst the others 
produce chiefly the necessary magnetisation. The rotary field of the 
stator acts upon the oscillating working field of the rotor. If polyphase 
alternating currents are conveyed to the rotor, then the rotary field cf the 
stator acts upon all the single-phase systems of the rotor. In this case 
currents of all phases in the stator produce work. In a similar manner 
to that obtained in & before-described example, variation of speed can 
be obtained by producing an increase or decrease of the difference 
between the potentials of the currents supplied to the stator and 
to the rotor, and, in order that this may be effected, it is by no 
means necessary that the transformation ratio be P:S=1; on the 
contrary, it can be as desired. Provision is made for exerting a torque 
whilst the rotor remains at rest (for use, for example, when a vehicle 
fitted with a motor according to the invention is stationary upon a 
gradient) by impressiug an approximately equal voltage per turn of wire 
upon both the primary and secondary windings, and the speed is controlled 
by varying the voltage per turn of wire impressed upon the secondary 
winding. It is, however, not necessary that P and S be polyphase con- 
ductor systems for equal numbers of phases; on the contrary, one 
system, P, can have a number of phases different from that of the second 
system В. As in the single-phase arrangement, impedances can also be 
used in this case with the windings P and 8, the minimum of resistance 
being obtained when P and 8 are short-circuited. Fig. 6 illustrates an 
example in which P and S are each triphase-current conductor systems. 
This example may be worked so that the phases II. and III. supply the 
magnetic field for phase I., phases I. and II. the excitation for phase III., 
and phases I. and 1II. that for phase II. Fig. 7 shows a modified arrange- 
meat in which S is closed only by impedances. Finally, an arrangement is 
also possible wherein P and 8, as shown in Fig. 8, are connected in such 
a way that currents sent through them in series produce an equal sum of 
ampere-turns in each. Whereas in the arrangements shown in Figs. 1 to 7, 
when the rotor was at rest current at the full potential was supplied to 
P and B, and in such a way that the difference at the start was a minimum, 
the potential (ео) which at the start is supplied to the series P, 8, is in this 
case at & minimum, and increases with the speed. The working currents 
again co-operate with the magnetic field of M, and by varying the potential 
eo and the strength and phase of this magnetic tield the speed of the 
rotor can be varied. Furthermore it is possibe to produce the magnetic 
field of M by current derived through brushes instead of obtaining it 
from & separate source of current. The series connections, hereinbefore 
described, specially for the case in which the rotating armature has 
brushes on one axis, as shown in Fig. 8, can also be employed in a simple 
manner for a polyphase system by using, instead of a single-phase 
primary system and а single-phase secondary system, a primary system 
and a secondary system each adapted for use with a number of phases, 
in these two systems the different phase windings being connected in 
geries—i.e., all conductors of the stator are in series, or in parallel series, 
all conductors of the rotor are connected in like manner, and the two 
systems are connected in series. In this case the magnetic rotary field 
must be produced by a separate polyphase conductor system M, the 
number of phases of this system, however, being quite independent of 
the number of phases of the other or working windings (see Fig. 9). An 
important condition to be observed is that the magnetic tield, which is 
produced by the exciting currents, should be at right angles to the rotary 
field which would be produced by the currents flowing through the 
primary and secondary windings if they existed separately. Let e'o be 
the potential belonging to phase I., and e!', that belonging to phase II.; 
the potentials e's and elle take the place of the potential со. By adjust- 
ing the potentials e'o and e!!o applied to the working windings connected 
in series, the intensity of the magnetic field being determined by the 
potentials e! and е!!, the desired number of revolutions can be provided 
with various loads. The arrangement of apparatus, illustrated 1n Fig, 1 
and the otber apparatus hereinbefore described can be used as 
generators as well as motors, because upon excitation through a 
determined magnetic field an E.M.F. must in all cases arise at the 
rotor terminals, and this E.M.F., quite independently of the number of 
revolutions of the rotor, is equal in phase and period to the magnetic field. 
АП the figures relate to bipolar arrangements, and, therefore, only 
represent examples of construction, For an apparatus having a greater 
number of poles, the magnetic field axes rx and yy are generally inclined 
to one another at an angle of 90deg. divided by half the number of poles. 
By “ phase winding" is meant the winding system foreach phase: thus, 
for example, the three parts of thestator windingof & polyphase induction 
motor constitutes the three-phase windings. The windings on the rotor 
are also shown as ring or gramme windings, but all suitable closed 
windinge, such as are used for continuous current and with segmental 
commutators can be used. 


Following are the claims :— 


1. An alternating.current machine comprising a stator having a bi- phase 
or polyphase winding and a rotor having a normal continuous-current 
commutator winding and brushes located in one axis, wherein the rotor 
and the stator phase windings, which have the same, or approximately 
the same, field axis as the rotor, are subjected to any desired potentials of 


equal periodicity, either direct or through resistances inserted in series, 
whilst the sion pé field component which effects the torque is produced 
by the second or other stator phase windings by means of alternating 
currents of equal periodicity introduced externally in such a way that, by 
altering the difference of the potentials applied to the windings having 
the eame axis, and 5 thereof by altering the magnetic field, 
in the case of a motor the speed may be varied with any load, and in the 
case of a generator any desired voltage of the same phase of periodicity 
as the magnetic field may be obtained with any speed independently of 
the load, substantially as set forth. 


2. In an alternating-current machine according to the preceding claim 
a polyphase or multi-axial construction of the rotor and a single-phase or 
mono-axial construction of the stator whereby these two parts exchange 
their roles, and the exciting currents are supplied through the commu- 
tator, substantially as set forth. 

3. A constructional form of the alternating-current machine according 
to claim 1 with a polyphase stator and a rotor comprising a continuous- 
current commutator winding, corresponding in general to n-phases, and 
provided with brushes, wherein the stator windings by means of fixed 
points of supply, and the rotor windings, by means of the brushes, are 
connected directly, or by means of resistances inserted in series to outer 
circuits of equal periodicity, the effect stated in claim 1 being obtained 
by altering the potentials applied to the stator and the rotor, substantially 
as set forth. 

4. In alternating-current machines, according to claim 1 or claim 2, 
the modification that the stator-phase winding, which has the same, or 
almost the same, axis as tho rotor, is connected in series with the rotor 
by altering the position of the brushes in such a way that the currents 
passing through this series produce ampere-windings of approximately 


equal strength but opposite in direction, so that the effect referred to in 


claim 1 is obtained by varying the potential applied to this series and 
Per thereof by altering the magnetic field, substantially as set 
orth. 

9. A constructional form of alternating-current machine according to 
claim 1 and claim 3, wherein the number of the stator and rotor-phase 
windings is equal, the windings corresponding to like phases being con- 
nected in series in such a way that the currents passing through these 
series produce ampere-windings of 5 equal strength, but 
opposite in direction, and by means of a separate polyphase winding 
system on the stator or the rotor a magnetic field is produced which at 
any moment is at right angles, or approximately at right angles, to the 
axis of the opposed ampere-windings, so, that, by changing the potentials 
applied to this series, and independently thereof by altering the magnetie 
field, the effect stated in claim 1 is obtained substantially as set forth. 


6. In an alternating- current machine, according to claim 1 or claim 2, 
the short-circuiting of one of the two windings having the same axis 
through resistances of any kind and amount, so that by changing the 
potential applied to the other winding, and independently thereof by 
altering the magnetic field, the effect stated in claim 1 is obtained sub- 
stantially as set forth. : 

7. In an alternating-current machine, aecording to claim 8, the short- 
circuiting of one of the two winding systems through resistances of any 
kind and amount, so that by changing the potentials applied to the other 
winding the effect stated in claim 1 is obtained, substantially as set forth. 


8. Inalternating-current machines of the kind referred to, the separate 
or the combined arrangement of the exciting windings with the windings 
conveying the working currents located ón the stator or rotor, substan- 
tially as set forth. 


9. In alternating-current machines of the kind referred to, a winding 
or windings connected in series with the armature for the purpose of 
exciting the magnetic field M, substantially as set forth. 


DESTRUCTOR AND ELECTRICITY STATIONS IN 
SMALL TOWNS. 


The following is an abstract of the discussion which took 
place at the Leeds Local Section of the Institution of Electrical 
Engineers on November 19th in connection with Mr. S. D. 
Schofield's Paper, ‘Destructor and Electricity Stations in 
Small Towns." The Paper was published in our last issue :— 


Mr. W. EMMOTT said the author would evidently do without a 
destructor if he could. Regarding the dust from the destructor, the only 
way to get over it was to place the electricity station and the destructor 
back to back. In a combined station better destruction of refuse was 
obtained because steam was bound to be kept within measurable limits of 
the standard pressure, in order to keep the engines going, especially with 
a variable load. If, however, the destructor was simply generating 
steam for pumping purposes the pressure might be varied 30 or even 
40 per cent., but by doing so there was & risk of the refuse not being 
so effectually destroyed as would be the case under a combined electricity 
and destructor station. In connection with the height of chimneys used 
with destructor stations, he maintained that 90ft. to 120ft. was quite 
enough, but there seemed to be a tendency to carry the chimneys to 150ft. 
or more. 

Mr. W. B. WOODHOUSE said that he entirely agreed with the author 
as to the destruction of refuse being purely a sanitary matter. For 
hygienic reasons, the destructor should be away from the densely 
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populated portions of the town, but this was not the best position for a 
power station. He noticed that Shipley had a very good load-factor, and 
presumed that the 66:8 included charging the battery, &c., and was not 
the load-factor on the running power. He would like to know how many 
pounds of water were required per unit generated and whether the con- 
ditions in the various tesis were the same; with a fair price for coal, 
7-1lb. per unit with a load-factor of 66 per cent. was quite absurd. 

Mr. PICKERSGILL said that on a low load-factor he could generate 
all the energy necessary, with one Meldrum furnace, for driving 9 miles 
of tramway. He had arranged the steam pipes at Cleckheaton with 
automatic valves, which were really back pressure valves in between the 
main valve and the steam valve, so that when the steam was highest in 
the destructor boilers it shut down the check valve on the coal fire boiler 
even when the fires had just been blown. The refuse obtained at Cleck- 
heaton averaged over 70 units per ton destroyed. The figures given by 
Mr. Schofield were actually taken from watt meter readings, and included 
current for tramway purposes, the load being so arranged between the 
battery and the generators that the steam was kept practically con- 


stant all the time. Had the tramway load been higher, more units per 
ton could have been obtained, as for a considerable time steam was 
blowing off at the boiler, and the batteries could not take a larger rate of 


charge. 
Mr. A.B. MOUNTAIN said the load-factor at Shipley had probably 


been taken on the hours that the plant was running, and not on the total 
for the year. There was a very great discrepancy in published figures as 
detinite figares on capital 


to the actual cost of destroying refuse, an 
outlay, interest, special fund charges and repairs were badly wanted. 
Mr. MELDRUM said the author had not put too favourable a con. 


struction on the destructor, and, as an instance, he called attention to 
the fact that no superheating was done, and that alone would make a 
very marked difference, particularly as a Parson’s turbine was used, which 


would stand any amount of superheat with distinct advantage. The 


author had said that the value of refuse was in inverse proportion to 
the price of coal, but he did not quite agree with him. The balance-sheet 
in favour of the corporation gave £270 clear gain, but did not give the 


value of the clinker, although he believed that the whole of it was used, 
and he questioned, if it were to be bought, whether it could be got for less 
than 2s. 6d. per ton. If this item were added (say 2,000 tons), there 
was а further sum of £250 in favour of the destructor, making а total of 
something like £520 clear gain. To get over the difficulty of putting a 
destructor in the centre of a town, adjacent to the electricity works, some 
corporations were now putting the destructor at the most convenient 
point for its purpose, and the electricity works at the most economical 
point. With the destructor was installed & generator large enough to 
utilise the whole of the heat, and current was then conducted from this 


by a feeder, either to the switchboard of the electricity station or else on 
to the network at the nearest point. [t was rather astonishing to find 
that in spite of all that was said against destructors, four out of every 
five ordered from Meldrums had been in connection with electricity 
works. With regard to the question of the height of chimneys, very 
much depended upon the locality, but about 80ft. would be found a fair 


average height, and this met the requirements of any bye laws. 

Mr. MELVIN said that since the introduction of forced draught, 
destructors had been constructed in which the chimney gases were 
entirely odourless. He thought that 80ft. or 90ft. chimneys were quite 
sufficient. 

Mr. H. N. LEACH (communicated) gave particulars of & test which 
Mr. Hammond had carried out on plant erected by Messrs. Heenan and 
Froude at Gloucester. The furnaces consisted of two grates, the boiler 
being а cross type of Babcock and Wilcox, mounted over the furnaces, 
with a separate combustion chamber intervening. The grate area was 
about 66 sq. ft., and the rate of burning throughout the test was about 
501b. per square foot per hour, making a total of about 14 tons of refuse con. 
sumed per hour. The actual evaporation was 1:76lb., the feed being at а 
temperature of 55°F., and for the first six hours of the test the load was 
an artificial one, giving an average of 140kw. On two occasions the load 
fell to 100kw., half an hour being the period of the falland rise. Steam 
blew nine times for continued periods during the first six hours of the 
test, the forced draught being cut off during such periods, whilst, during 
a subsequent period of six hours, the destructor supplied about 50kw. on 
the tank, the street lighting of the city (amounting to about 40k w.), and 
the feed, circulating and air pumps. No economiser intervened. 

Mr. SCHOFIELD, in reply, said the capital cost had been overlooked 
in the Paper, as he was only anxious to find out the fuel value of the 
refuse. With regard to the load-factor, one set was running on tramway 
load the whole day and another set on lighting. The load-factor was 
taken on a basis of 20 hours a day, which was approximately the number 
of hours current was required for the cars. With regard to capital outlay, 
if a destructor plaut was put down for destroying refuse alone it would 
not be so great as in the case of a combined station, because no very 
expensive boiler or economiser would be necessary. What was meant by 
the statement that the value of the refuse varied according to the price 
of fuel was that the price of household coal, as a rule, determined the 
fuel value of refuse. If household coal was obtained at 10s. to 15s. a ton 
it was not so carefully burnt as the more expensive coal, and, con- 
sequently, the fuel value of ashpit refuse was higher in the first case than 
in the last. With regard to the value of clinker, this did not concern the 
electricity department, nor was it an essential factor in the consideration 
of the two stations, as it was purely a sanitary matter. As a matter of 
fact, the clinker at Shipley was used for bacteria beds, and before the 
destructor was started thousands of tons were carted at a cost of 10d. per 
ton. It had been said that the cost of coal—namely, 0-266d.— was very 
low; but it would be noticed that he had not taken the units sold, but 
gencre the figures taken from that and other sources giving the cost 
0 А 
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CORRESPONDENCE. 


а] 


STEAM TURBINES v. RECIPROCATING ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I should like to correct some of the statements appear- 
ing in your journal on the above. From Messrs. Belliss*and 
Morcom's letter in yours of November 6th, I take the following 

ssage :—“ The 4in. difference in vacuum at 4 per cent. per 
inch as given in the Paper means 16 per cent. to the turbine " 
(referring to a reciprocating engine working at 24in. vacuum 
and a turbine at 28in. vacuum). What Mr. Wilkinson did say 
was “every lin. abore 25in. or 26in. has been found to reduce 
the steam consumption by about 4 per cent.”—a somewhat 
different statement. A study of the theoretical work in steam 
by the Rankine cycle will demonstrate how steam consumption 
improves in a largely increasing ratio as absolute vacuum is 
approached. The turbine follows this law approximately. At 
27i. vacuum the 4 per cent. is nearly correct, but at 24in. it 
is experimentally under 2 per cent. 

In the same letter reference is made to some trials conducted 
by Prof. Ewing on a 500kw. turbine set in the Cambridge 
Electric Supply Co.'s station at the time I was engineer there. 


‘In comparing these with the trials carried out by me at the 


makers works (Messrs. Parsons & Co., Newcastle-on-Tyne) a 
year previously, Mr. Wilkinson has quoted a wrong figure 
for the vacuum, and to this Messrs. Belliss and Morcom attri- 
bute a deterioration of 13 per cent. with a year’s service. The 
actual differences in the two sets of trials were, firstly—vacuum, 
Newcastle 24 5in.: vacuum, Cambridge 25-7in. Secondly, 
steam pressure, Newcastle 139lb., Cambridge 1481b. Thirdly, 
in Newcastle air and circulating pumps were driven separately ; 
in Cambridge the turbine drove both pumps; and, lastly, an 
efficient system of separators was in use at Newcastle, whilst 
at Cambridge tho steam was wet. The results of the trials 
were 24:1lb. per kilowatt in my tests and 25lb. in those by 
Prof. Ewing. | 

To correct these the vacuum 1:2in. at under 2 per cent. per 
inch may count 2 per cent. The steam pressure, 9ʃb, is 
theoretically with 1 per cent. The amount which my figures 
at Newcastle were debited for pump-driving was 5 per cent. 
We then have 


24: қ 

24-1 4 de А x25, net Newcastle figure. 
..25x3 ... . 

257 100 72975, net Cambridge figure. 


0:45 difference. 


The difference in favour of Newcastle is, therefore 0-451b. per 
kilowatt, equal to 14 per cent., a not unfair amount to claim 
for wet steam apart fron being within the limit of error of 
instruments. 

In your issue for November 20th a new point is raised. The 
large clearances necessary for the use of superheated steam in 
turbines, the implication being that turbines designed for high 
superheat are not economical when using saturated steam. 
I can only say that, during my long connection with turbine 
builders, guaranteed steam consumptions have not been reduced 
for saturated steam performances when the same engine has to 
run with superheat as well; and such guarantees have in all 
cases been fulfilled. Perhaps your correspondents will sub- 
stantiate their allegation by an example. 

I regret absence from home prevents me sending my own 
selection of seven reciprocating stations for comparison with 
turbine stations for your forthcoming issue, but for a future 
number I hope to let you have them.—Yours, &c., 


Loughborough, Nov. 24. Joun H. BARKER. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The difficulties which Messrs. Belliss suggest with 
regard to working turbines with steam superheated within 
practical and economical limits are purely imaginary, and 
appear to indicate a very restricted knowledge indeed of the 
subject under discussion. Perhaps it will be useful to state, 


| {ог their information, that the clearances in the turbine are 


F 
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arranged to allow for expansion due to superheat, and if on 
occasion saturated steam is used, the economy is not let down 
to any greater extent than in the case of reciprocating engines 
designed to run with superheated steam running on saturated 
steam, and probably not so much. Exactly what is meant by 
the maximum possible superheat ” I am unable to say, but 
itis an undoubted fact that turbines give no trouble when 
working with superheated steam, whereas the troubles with 
reciprocating plants on high superheats are many. 

It is true that I prefer to compare results *under actual 
daily working conditions” and to have “ the outcome of every- 
day practice," but the table inserted in their letter gives 
neither ono nor the other ; there are so many additional factors 
controlling the figures given therein as to render them valueless 
and irrelevant to the subject under discussion. 

I will, however, submit a proposal to Messrs. Belliss which 
is quite relevant to the present controversy—viz., that Messrs. 
Belliss select any 300kw. alternating-current plant running on 
superheated steam and driving its own condensing plant, and 
of which they have manufactured the engine. The plant 
selected shall have been in daily work on a lighting or traction 
load for the past two years without any renewals or repairs to 
the pistons and valves. This plant to be tested on full, half 
and quarter loads by an independent engineer. I willarrange 
to place a steam turbo set of the same output, and which fultils 
the same conditions, at the disposal of the same engineer for a 
like test, and the steam consumption per kilowatt output on 
both tests shall be published in the technical press. It shall 
be a condition of this contest that both Messrs. Belliss and 
myself shall have representatives present at the tests. 

In conclusion, will Messrs. Belliss say what extra clearance 
they give piston valves for 600 F. superheat.— Yours, &c., 

Harrogate, Nov. 25. GEO. WILKINSON, 


THE INVENTOR OF THE DYNAMO-ELECTRIC 
MACHINE. 
TO THE EDITOR OF TIIE ELECTRICIAN. 


SIR: The contents of Messrs. Slater, Heelis, Williamson & 
Co.'s letter which appeared in your issue of November 20th 
are so fully dealt with in my first letter, that I feel I ought 
not to do more than say that I adhere in /o/o to what I stated 
therein. Mr. Justice Buckley in the first instance, and 
the Court of Appeal later, have held in most unmistakeable 
terms that I was fully justified in what I have done, and that 
the action started by Dr. Wilde was without foundation. I 
am well content to leave the matter there, without discussing 
side issues. — Yours, «с. SILVANUS P. THOMPSON. 

London, Nov. 24. 


IHE INSTITUTION OF ELECTRICAL ENGINEERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: It appears to me that Mr. Gray's remarks regarding 
the proper scope of the Institution of Electrical Engineers have 
been, to some extent, misunderstood by the electrical press. 
I would, at any rate, venture to express my own view on the 
subject, with every deference to those who differ with me. In 
my opinion, an Institution of Electrical Engineers should, in 
accordance with the terms of its charter, be all sufficiently 
concerned with the technical work of an electrical engineer, 
leaving the business side of all questions in the hands of those 
who are responsible for the administrative and commercial work- 
ing of their respective electrical undertakings. I am quite ready 
to admit that more often than not the, successful engineer is 
successful because he possesses a business mind or has had a 
commercial training. That, however, is no argument against 
а separate association for dealing with the business aspect of 
things electrieal, and anyone who is serving in the double 
capacity of director (or manager) on the one hand, and 
engineer on the other, would naturally seek attachment with 
both headquarters. I venture to suggest that a great deal of 
the work that certain prominent members of the Institution 
are engaged over in connection with pressing claims for 
revising legislation and such like, is far more connected with 
their interests as business men than as engineers, and that, as 
there is abundance of such work ahead, it would be as well if 


theories to influence me. 


a separate body were formed to attend to it. The very con- 
stitution of the Institutionlshows that its work is really strictly 
technical. Thus, those who are only associated with electrical 
work from a commercial point of view are classed as asso- 
ciates, yet obviously these, rather than those who have attained 
academic or technical distinction, are the most suited for 
urging legislative reforms. 

Again, it has been suggested that the proposed tariff 
reforms should be discussed in their relation to electrical work ; 
but here, again, surely those who would he best adapted to 
represent the Institution are the“ men of affairs? rather than 
those who, as distinguished engineers or electrical /n, 
are prominent members of council or vice-presidents. Tariff 
reform on an Imperial basis is a subject I myself have been 
very deeply interested in for a number of years, but not 
as an electrical engineer any more than a mere consumer of 
bread, and I should certainly not look to an institution of 
electrical engineers for taking the matter up. On the other 
hand, should I expect an association concerned with the com- 
mercial aspect of electrical undertakings to inquire into the 
matter in connection with their interests—and with useful 
results. We might surely do worse than note the way such 
institutions as the Institution of Civil Engineers regard the 
difference between technical (or scientific) work on the one 
haud and business on the other. 

Certainly, if a “temple of engineering" were ever to be 
realised, that—as a sort of enormous trades union (of the right 
type) to guard and agitate the interests of all the trades con- 
cerned in any form of civil engineering (mechanical, railway, 
electrical, &c.) -would be the most suitable channel for dealing 
with reforms associated with the business, as opposed to tlie 
technical, side of electrical work. Meanwhile, there would 
appear to be ample scope for an association to take up the 
interests of “commercial electricity” as distinct from the 
interests of those who, as engincers, reader electricity a subject 
of commerce. I am aware, however, that a new body such as 
I speak of would, at first, be open to the objection of carrying 
less weight in name ; but it would be more in accordance with 
reason.— Yours, Xe. CHARLES BRIGHT. 

21, Old Queen-street, Westminster, Nov. 24. 


— 


THE QUESTION OF THE HOUR. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: I have again to point out that “Н. C. D." in the 
lengthy letter published in your last issue does not quote me 
correctly. He omits the words “within ovr 3-mile limit.” 
The point is not important except as illustrating the curious 
inability of * H. C. D." to understand an opponent's argument. 
Again, I have nowhere said or implied that “cable rates cannot 
be increased except at the expense of the British publie" and 
my reference to cables being a property 25 years ago surely 
bears upon “ H. C. D.'s" statement in your issue of 6th inst., 
that “as socn as? (my italics) “public confidence had been 
established, capital for cable enterprise was easily obtainable 
both in Great Britain, Europe and. Americo.” (my italics). As 
I said, I traverse this statement. 

I am sure “Н. C. D." would not willingly misrepresent my 
views, but he states that the system of two foreign countries 
in regard to Protection and State subsidies (for cables) arouses 
my admiration. 1 have not expressed admiration, and do not 
feel any, much preferring thc British system, where, as in 
cables, no duties are imposed against us. I need not labour 
the point as to raising capital abroad for cables, since at the 
end of the paragraph“ H. C. D." admits that the public there 
eventually find the money. If it were not so, it is not likely the 
financiers. would find it in the first instance. I know that the 
British cable industry (which also has been largely subsidised by 
our Government in some cases) is more prosperous than the 
foreign cable industry, but he does not meet my statement that 
there are many reasons for that in addition to Free Trade. I 
may say I have been familiar for over quarter of a century 
with Free Trade literature, and reckon myself a more logical 
Free Trader than “Н. С. D., only I have studied the open 
book of facts without allowing preconceived’ opinions or 
All my bias is toward Free Trade 
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or the nearest approach to it we can now get. My acquain- 
tance with submarine cable matters is also a long one. 

The correspondence has, however, become too discursive, 
and, perhaps, too personal, to he suitable for your columns or 
interesting to your readers. I propose, therefore, to re-state 
the controversy a little more accurately than“ H. C. D." does 
in his last paragraph, and there leave it. In an editorial 
article vou, Sir, supported generally Mr. Balfour’s views as to 
retaliation, with special reference to machinery. Mr. Bond 
wrote in opposition, and * H. C. D." intervened, using the 
submarine cable industry as an illustration in the discussion. 
I pointed out that there are no duties on cables sent abroad 
(Free Trade), while there are duties on machinery exported 
(Protcetion), and that we should endeavour to secure a measure 
of reciprocity on the latter by retaliation. “H. C. D." differs 
as to the policy proposed. J %%% fout. 

I apologise for the length of this letter, which is, however, 
due to the imputation of statements which I never made, and 
views I have never held.— Yours, &c., R. N. 


— . —— 
TRANSFORMER EFFICIENCIES. 


The British Electric Transformer Co. have sent us the curves 
below to show that they can do even better with regard to trans- 
former efficiencies than the German firm whose results were pub- 


lished in our issue of November 13th. They inform us that the curves | 
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are in no way exceptional, being taken from their everyday prac- 
tice. The sharp rise of the curves at light loads, and the high 
efficiency of the larger sizes, even at less than 10 per cent. of full 
load, are particularly noticeable, and serve to emphasise the remarks 
made by Mr. Mordey at the Institution of Electrical. Engincers 
recently with regard to the exaggerated importance often attached 
to switching off transformers during the day time. 
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ROYAL COMMISSION ON LONDON TRAFFIC. 


The Royal Commission on London Traftic devoted the whole day ou 
Friday, November 20, to hearing police evidence. 

Superintendent COLE. of the E Division of the Metropolitan Police, 
expressed the opinion that tramway termini should not be placed in 
narrow streets. In the average street tramways did not cause congestion. 
He suggested that sidings should be constructed at termini for the cara 
to change. Other matters which needed attention were the opening of 
streets by electric light and other companies, and the prohibition of 
traction engines hauling trucks in main thoroughfares. 

Superintendent MANN, C Division, expressed similar views. 

Superintendent POWELL, T Division, spoke as to the congestion due 
to the London United Tramways. Neither King-street, Hammersmith, 
nor High.street, Brentford, are wide enough for tramways, although he 
admitted that the advantages to the travelling public of the electric 
tramways were many. High-street, Brentford, was often blocked by as 
many as eight or ten cars behind one another, through not being able to 
pass a tradesman’s vehicle. At Shepherd’s Bush the terminus was 
dangerous, and he would prefer to see the loop system in use at King- 
street adopted there. Kew Bridge terminus was also dangerous on 
Bank Holidays. 

Superintendent NOVISS, I. Division, referred to the danger of the 
tramway termini at Blackfriars and Westminster Bridges, und also, 
owing to the numerous cars which crossed each other, at the Elephant 
and Castle. 

Superintendent MULVANEY, H Division, also gave evidence. 


Thursday, November 26. 


Mi. J. H. BROWN, chairman of the Highways committee of the 
Battersea Borough Council, gave evidence on general matters as repre- 
senting the London borough councils as a whole. Не said there was a 
great predisposition in favour of the establishment of a special tribunal 
to deal with the question of London traftie. No detailed investigation 
had yet been made by his Council into the precise constitution of such a 
body, but, in the event of such a body being constituted, it should be by 
complete representation, i.e , that the borough councils should be 1epre- 
sented as well as the London County Council. There was also a feeling 
thatif tramways were to be exempted from the jurisdiction of the tribunal, 
this would not only be unwise in itself, but would be opposed to the very 
raison d'etre of the tribunal. The borough councils considered that they 
should be endowed with further powers as to the breaking up of streets, 
and therefore strongly objected to the London County Council usurping 
their functions as the street authority so long as proof could not be given 
of any advantage that would accrue therefrom. The Battersea Council 
also desired the electrification of all the existing tramways in the borough 
area, and especially the establishment of the proposed line from the 
“ Plough,” Clapham, along the north side of Clapham Common to Wands- 
worth. Another necessary means of communication was the extension 
of the City and South London Railway from Clapham to the neighbour- 
hood of Battersea Rise. 

In answer to the chairman, Witness said that the number of street 
openings in Battersea had increased by 50 per cent. in one year, and last 
year totalled over 5,000. He was afraid that this large increase was 
likely to be a permanent one—at any rate, with regard to telephones. 

Sir DAVID BARBOUR : You wish to be represented upon the special 
tribunal ? —Yes. 

What is your idea of the constitution of this tribunal ?—My idea is 
that it should be à Government Commission upon the same lines as this 
one, and that it should act, say, for 10 years. 

Would not there be objections to having a large number of members 
on such & board *—Yes, but the borough councils could be represented 
by one or two members who would look after the interests of all of them. 
I maintain that if the London County Council is represented, the borough 
councils also should be represented. 

If the Borough Council wished, after the formation of the special tribunal 
to help to finance, say, a tube railway in its borough, would it not have 
to go to the County Council ?—-Yes, I suppose so. 

Does not that go to prove that there should be a close connection 
between the tribunal and the County Council?—I am afraid I cannot 
anawer that. 

Continuing, Witness said that the Battersea Borough Council was per- 
fectly willing to surrender its tramway veto, but not to the London County 
Council. However, he quite agreed that the County Council should be 
the tramway authority, as there should be continuity of lines as well as 
management, All the lines in Battersea were horse tramways in ihe 
hands of the London County Council. He put forward a suggestion that 
the Commission might, or might not, favour the subsidisation of the 
extension of the City and South London Railway which he had proposed. 

Earl CAWDOR: Have you been into the question as to whether the 
special tribunal should be an executive body to actually carry out 
schemes, or would you propose that it should merely be a body to consider 
and report upon the scheme put before it?—We think it should be a 
body for carrying out schemes, and to act as a referee or superior Court 
of Appeal between the borough councils and the London County Council. 

Have vou considered the question of financing any schemes put forward 
by the tribunal or councils ?—No. | 

Would you propose to have the schemes considered by Parliament 
afterwards ?—No. - : | t 

Do you think Parliament would be willing to part with its powers in 
this way ?—No doubt Parliament could appoint a Commission which 
would be sufficiently powerful to carry out the functions of Parliamentary 
Committees, 
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Sir GEORGE TROUT BARTLEY: Has the City and South London 
Railway Co. refused to carry out the extensions you propose ?—We have 
not asked them to do it. 

If it were profitable, do you not think the company would do it ?—Yes. 

Then why has nothing been done ?—I cannot say. 

Mr. GIBB: Would you give the tribunal absolute power ?—Yes, and 
opponents should be allowed. to appear before it. 

Mr. H. G. HILLS, town clerk to the Wandsworth Borough Council, 
supported the views of the last witness as to the retention of the powers 
of the borough councils as to the highways. He thought all street open- 
ings could be made by the workmen of the local authority, in preference 
to the companies themselves. The local authorities always had the men 
and tools at hand, and knew the best time for making such excavations. 
The abolition of the local authority tramway veto was strongly objected 
to for reasons which had'already been stated. With respect to the Borough 
of Wandsworth, the Borough Council suggested that the City and South 
London Railway should be continued from Clapham to Tooting; 
from Clapham to Clapham Junction, East Hill and Southfields, and 
from Kennington through Brixton to Streatham Common. It was also 
the opinion of the Council that direct communication was greatly needed 
between Clapham Junction and the north of London. The following 
electric tramways were also deemed necessary :—From Clapham to the 
Borough, via Battersea Rise; from Streatham to Wandsworth, via 
Tooting Bec Common; and from High-street, Putney, to Wandsworth 
High-street, via Putney Bridge-road. Finally, all local schemes of com- 
munication should be referred to a central authority, so as to maintain a 
continuity of the systems to the centre of London, and also to avoid over- 
lapping. This tribunal should be appointed by the Government. 

By the CHAIRMAN: The power of veto in respect of tramways had 
frequently been of great advantage to the borough and had not caused 
any injustice. It had saved the expenditure of large sums in Parlia- 
mentary proceedings. But for this power of veto, the borough council 
would be S quen engaged in opposing tramway billsin Parliament. He 
considered that both as to the routes and the period of construction of tram- 
ways, the local council knew its requirements best. He did not think his 
Council would agree to surrender its veto to a special tribunal. In fact, he did 
not consider the veto in its present condition was absolute, which he desired 
it to be. With regard to the suggested extensions of the City and South 
London Railway, he did not mean to say that the Borough Council should 
give financial support to these. Representations had been made to the 
company, and it really resolved itself into the company deciding whether 
it was worth its while to make the extensions. His suggestions were 
merely academic. Probably it would be here that the tribunal would have 
considerable influence by pointing out to the companies the directions in 
which extensions would be useful. 

Mr. A. B. BRYCESON, town clerk of Woolwich, agreed with the 
previous evidence as to the desirability of the retention of the local veto 
in tramway matters. In Woolwich, as a matter of fact, this right had 
never been enforced, and he had never heard of any abuse of this privilege. 

The Commission adjourned until to-day (Friday). 


é 
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Re Blectrical Publishing Co. (Ltd.). 

A petition 15 by Mr. T. W. Sheffield, electrical engineer, 
Tievelyan- buildings, Corporation-street, Manchester, for the compulsory 
winding-up of the Electrical Publishing Co. (Ltd.), was heard by Mr. 
Justice Buckley on Tuesday, on a contributory’s petition. 

Mr. ASTBURY, K.C., for the petitioner, stated that the circumstances, 
according to the petition, were that the company was formed in July, 
1902, for the purpose of carrying on the business of publishing an elec. 
trical review. The capital was £14,500, of which £8,800 had been 
allotted. A portion was paid up and a portion allotted with 50 per cent, 
paid. The objects of the company included the carrying out of an agree- 
ment with Mr. Theodore Feilden, who was to be editor and publisher of 
the magazine. Mr. Feilden was appointed life director, manager and 
editor of the publication for a consideration of 5,500 ordinary and 1,000 
preference shares and remuneration for his services at the rate of £6 per 
week from the date of the registration of the company up to the date of 
publication, with travelling expenses in London of 10s. 6d. a day, and in 
the provinces of #2. 2в. а day. Petitioner complained that Mr. Feilden 
had nothing to sell, and it had turned out that there was no publication 
and no preparation for any publication. Mr. Feilden had been going on ever 
since drawing moneys from the company, and now, after great pressure had 
been brought to bear, he suggested that he might publish this magazine 
early next year, but nothing had been done, and petitioner alleged that 
the eerie was simply a company for putting this monthly or weekly 
sum into Mr. Feilden’s pocket. Para. 6 of the petition said the com- 
pany went to allotment in June, 1902, and at the date of the balance- 
sheet, in June, 1903, 9,000 ordinary and 2,200 preference shares, including 
the vendor's, had been issued, and £2,249 paid up in respect of them. 
Mr. Feilden had continued to draw his salary and expenses, £1,350. 2s. 7d. 
having been expended on manager’s salary, office expenses, furnishing, 
&c., leaving a balance in the bank of £1,012. 17s. 7d. The prospectus 
originally issued stated that the mataring of Mr. Feilden’s project had 
been the result of much careful thought, but he (Mr. Astbury) would 
remark that they now knew there was no magazine. The prospectus went 
on to say there were technical details of the magazine which it would be 
impolitic to divulge, but that leading authorities had declared the publi- 
cation to be virtually unique, and so on. Upon the faith of these state- 
mer.ts petitioner had applied for and been allotted 100 shares, on which 


he had paid £50. The petitioner in 1902 urged Mr. Feilden to publish the 
magazine, and in April, 1902, paragraphe appeared commenting unfavour- 
ably upon the delay in the production of the magazine and complaining 
that Mr. Feilden was working for his own interests and not those of 
the shareholders. The petitioner called Mr. Feilden's attention to 
this, and; Mr. Feilden said he would take proceedings for libel, but 
he had not done so. Up to the present time the magazine had 
not been published, and there was no prospect of it ever being 
published, although Mr. Feilden had produced a few copies of a 
dummy magazine. If the whole of the authorised зарра жеге 
subscribed and called up it would be inadequate for producing the 
magazine and maintaining it for 12 months, and Mr. Feilden (counsel 
contended), with his experience as a printer and journalist, must have 
been aware of this at the time the company went to allotment. The only 
asset was the name of the “ Electrical Magazine." There could not be a 
copyright in a name, and, moreover, there was another magazine on the 
register of the same name. In addition to the petitioning creditor, he 
was supported by other shareholders holding 541 shares. 

In answer to the Judge, Mr. ASTBURY said the vendor had £6,500 in 
shares, and the total amount allotted was £11,854. 

The petition was opposed on behalf of 58 shareholders besides Mr. 
Feilden, and Mr. BUCKMASTER, K C., said the petitioner had circu- 
larised the shareholders, and had only secured the support of a few. 

The JUDGE said: If we assume Mr. Feilden is to blame (I am not 
saying he is), he holds 6,500 shares, and supposing a meeting should be 
convened to consider the question whether there should be a voluntary 
winding up it would be useless. The petitioner represented a minority 
only of the shareholders. | 

Mr. ASTBURY said if he went into details he could say a good many 
things about thie company which were unsatisfactory, but as his lordship 
took the view he had expressed he would not waste time. 

The petition was then dismissed. 


[We desire to say that the Electrical Publishing Co. (Ltd.), referred to 
in the above report, has no connection or association whatever with The 
Electrician " Printing and Publishing Co. (Ltd.), sole proprietors of The 
Electrician ] 


Post Office Telephone Poles. 


At a special sitting at Kingston-on-Thames on Friday Judge Russeil 
heard an application by the Postmaster-General to compel the Urban 
District Council of Wimbledon to consent to the erection of telephone 
poles and wires in certain parts of Wimbledon. 

Sir ROBERT HUNTER, for the Postmaster-General, said the autho- 
rity of the Court was sought for the construction of three small lines of 
telephone wires and posts. Application for consent was made to Wim. 
bledon Council on Aug. 27 but this was refused unless the lines wero 
laid underground in some parts and ornamental iron poles were erected 
in others. This the Postmaster-General was unable to agree to, on the 
ground of the great expense that would be entailed. The matter came 
before this Court for decision. 

Mr. MARTIN ROBERTS, assistant engineer-in- chief to the Post Office, 
said that in connection with the Post Office telephone exchange at 
Wimbledon they had 213 subscribers and 32 others awaiting connec- 
tion. The Postmaster-General had already spent about £1,250,000 in 
establishing a telephone system in London. If they were compelled to 
lay wires underground, it would be impossible to make the service pay. 
The en of a cheap te'epbone rate had stimulated the use of the 
telephone. 

Mr. BUTTERWORTH, for the Council, said the character of some of 
the roads where these lines were to be erected was such that they should 
be carried underground, and as to the other roads iron poles would be 
much more acceptable to the inhabitants than unsightly wooden ones. 

Judge RUSSELL said in regard to some of the roads refcired to the 
proposal of the Postmaster-General to erect iron poles there instead of 
underground wires he considered a proper one. As to the other roads, 
he did not think that painted wooden poles would interfere with the 
esthetic character of the neighbourhood, and he thought the proposals of 
the Post Office were fair. He declined to allow costs. 


Workmen's Compensation. 
At Oldham County Court last week Judge Bradbury resumed the con- 


sideration of the claim of Mrs. Mary Andrew for damages from the 


Failsworth Industrial Co-operative Society for the loss of her husband, 
who was struck by lightning whilst at work and killed on Aug. 14. The 
facts were reported in our issue of 30th ult., when the case was adjourned 
for scientific evidence. 

JAMES APPLEYARD, fire beater at the Hope Spinning Co., said that 
just before the storm on Aug. 14, while at work, his attention was called 
to the clouds by the engineer. The clouds were coming from the north- 
west and south.east, and they met directly above the building where the 
fatalities occurred, and burst into а flash of lightning. The point of 
contact was just over the building. At the time the clouds met he was 
about 200yds. away from defendants' building. 

Mr. ELLIOTT (for defendants): Who asked you to come and give 
evidence?—The claimant. As soon as she mentioned the matter I 
remembered all about these clouds coming from opposite directions. I 
had a conversation with the engineer about it at the time, and he specially 
drew my attention to the clouds. 

Dr. GARRARD, head of the testing and experimental department of 
Ferranti Limited, said he had studied electricity for about 10 years. 
He had heard all the circumstances under which Andrew met his 
death. He understood that the man was working 25ft. from the ground, 
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that he was working in an exposed position on the scaffold, and that some 
of the girders in the body of the building were exposed. He considered, 
taking all those facts into regard, the man was in an exposed position. 
There would be a good connection with the earth when wet. He was 
elevated a certain distance above the ground, and he would constitute a 
point to which a flash of lightning would be attracted on its way to the 
earth. A man working on an elevated scaffold runs an appreciably 
greater risk of being killed by lightning. There was a zone of immunity 
to a person in the street according tothe slant of the roof. Andrew was 
working on ascaffold 23ft. high, and there was a chimney at the gable end 
of the row of cottages near where deceased was working. The chimney 
was 35ft. high. 

Mr. ELLIOTT: The chimney being 12ft. higher than the scaffold, or, 
I would put it, only 7ft. higher than the men who were working on the 
scaffold, ought not that chimney to have afforded protection for a space 
of 7ft. all round? That being so, are you not surprised that the lightning 
did not strike the chimney top ?—No; it would be just about the limit. 

Mr. J. M. FAULKNER, Strangeways, erector of lightning conductors 
and an electrician, said that as soon as he heard of a lightning fatility he, 
whenever he could, visited the spot with a view to seeing the effects and to 
endeavour to discover a cause and remedy. He had seen the position of 
the man Andrews at the time of his death, and his opinion was that he 
would constitute the line of least resistance to earth for the light- 
ning. He considered the dangerous factor was the moist condition of the 
brickwork. 

Mr. ELLIOTT said that his Honour had adjourned the case on 
the previous hearing to enable Mr. Fripp (for the claimant) to bring 
Spent evidence as to whether the girders in the building increased the 
risk. 


Judge BRADBURY: No, I adjourned the case to see if I could get апу 
assistance from experts as to whether this man was working in a more 
dangerous position by reason of his being where he was. It is obvious 
that under normal circumstances a man may be struck by lightning. 
That is a isk which everybody is open to. “Beyond that normal risk 
there may be, under certain conditions, an abnormal risk, that is, an 
increased risk, owing to a person's position at the moment. It was 
alleged that this was one of those cases. I did not feel sufficiently 
gratified to decide the point without expert assistance. 

Mr. ELLIOTT said that all the evidence came to was that Andrews 
was exposed at a certain height, and that anyone else who might be 
ex to a similar height, not necessarily on а building or doing 
the same kind of work, would run similar risks. It was admitted that 
thisman was killed by а flash of lightning. Then the question for his 
Honour to decide is whether death was caused by accident. He under- 
stood his Honour had already deoided that being struck by lightning was 
an accident. He, therefore, submitted that, first of all, this was an 
accident. An accident was some fortuitous or unforseen event without 
design. In a case like this there must be some design. It was the design 
of Providence, a design concealed from men. It was for plaintiff to prove 
that the accident arose out of the man's employment. There must be 
something materially connected with the employment of the man which 
must in some way cause the accident, But in this case it was the light- 
ning and not the man's employment. The lightning might have killed 
the man even if he had been in the street. As & matter of fact it did 
strike a man on the ground floor. He asked the judge to say that 
Andrew's death did not arise out of his employment, but from something 
entirely outside it, which was never contemplated either by the employer 
or the employé. 

Judge BRADBURY, in giving judgment, said the question was, did the 
accident arise out of this man's employment? It no doubt arose in the 
course of his employment. It seemed to him to be not a question of law 
but of fact, and in such a case the judge had to consider the facts, and 
say, as а question of fact, did it arise out of the man's employment. The 
words arising out of his emplopment micht be looked at in two ways. 
It bad been contended that it must arise out of the work which the man 
was actually doing ; if there was no connection between the work and the 
accident then it did not arise out of the employment. He agreed with 
that view. Although it might not be connected with or have any relation 
to the work the man was doing, yet, in point of fact, the position in which 
the man was doing the work, the place which he must necessarily occupy 
whilst doing that work, if it was a position of danger, had to be taken into 
consideration, and then it might be fairly said that the accident 
arose out of his employment, not because of the work he was doing, 
but because of the dangerous position in which he was working, 
If he came to the conclusion that the position in which the man was 
working was a dangerous one, and in consequence of that this accident 
occurred, he could fairly hold that it arose out of his employment, Was 
it & dangerous position? Was the man exposed to something more 
than normal or ordinary risk, if there was such a thing as normal or 
ordinary risk—something more risky than what everybody, so to speak, 
incurred in any place or time during a thunderstorm? They knew 
that lightning was erratic, and that no circumstances could afford safety 
on occasions. It had been urged by counsel that a man was struck on 

the ground floor of the building, but if beyond that normal risk which 
everybody must run, if in the particular circumstances of a particular 
vocation there was something App enian y and substantially beyond that 
risk, which ordinary persons had to face, and which was necessarily con- 
comitant with the oe ube ion which the man was engaged in, he (the judge) 
thought he was entitled to say that the extra risk and danger to which a 
man was exposed was something arising out of his employment. As a 
result of the evidence, especially that of Dr. Garrard, he found that the 
accident arose out of the man’s employment, and he therefore gave judg- 
ment for plaintiff for £300 and costs. 

Mr. Elliott's application for a stay of execution was gran'ed, £1 per 
week to be paid to the widow until the appeal was heard. 


Knight v. Isle of Wight Electric Light and Power Oo. (Ltd.) 


This case came before Mr. Justice Joyce on Wednesday and Thursday, 
an action brought by plaintiff, who carries on at Rydea school for ladies, 
to restrain defendants from interfering with the enjoyment of her 
property by reason of noise, smells and vibration from defendants’ works, 
which adjoined her premiees. The defence was a general denial of the 
alleged nuisances, and the defendants further said that the works they 
had carried out were works authorised by Provisional Order, and that such 
temporary annoyance as might have been caused by the erection and 
starting of the work was speedily abated. 

The hearing had not concluded when we went to press. 


Re B. Bridgwater & Oo. (Ltd.). 
A petition by Messrs. Pfeil & Co. for the compulsory; winding - up of this 


company was ordered by Mr. Justice Buckley on Tuesday to stand over 
for a week. 


ELECTRIC LIGHTING, POWER AND TRACTION 
NOTICES. 


Electric Lighting Notices. 


The following notices of intention to apply for provisional electric 
lighting orders have been given: — 

CoBRPORATIONS.—Birkenhead (extension of area to Prenton and Upton), 
Chippenham, Devizes, Huddersfield (extention to Golcar), Lichfield (to 
amend 1901 order by extending time and also area of supply to Whitting- 
ton, Shenstone, &c.), Saffron Walden, Widnes (to amend 1901 order by 
extending time and authorising transfer of powers). 

Urgan District Councits,—Brentwood, Brynmawr, Gainsborough, 
Heysham, Kirkby.in-Ashfield, Malden and Coombe, Mansfield Woodhouse, 
Melksham, Southgate, Sutton-in-Ashfield, Thornbury and Watford (to 
extend area of supply). 

Rugat DisrRICT CorxciI.— Bath. 

Companigs.—Ashford Electric Supply Co. (for Ashford), County of 
Durham Electrical Power Distribution Co. (for Southwick and the 
rural districts of Sunderland and Houghton.le-Spring', County of Surrey 
Electrical Power Distribution Co. (for Epson Rural District, Cheam, 
Cuddington and Ewell), Empire Electric Light and Power Co. (for 
Acton, Brentford, Brentwood, and Wanatead), Gloucester Electric Power 
Co. (for Stroud, Nailsworth and Dursley), Keynsham Electric Light and 
Power Co. (for Keynsham), Metropolitan Electric Supply Co. (for 
Acton), Milford-on-Sea Electric Supply Co. (for Milter d: n. Sea), Rams - 
pe and District Electric Supply Co. (for Ramsgate and district), 

hropshire апа Worcestershire Electric Light and Power Co. (for 
Bromsgrove and Stourbridge, &c.), Shropshire and Worcestershire 
Electric Light and Power Co. (fur Bridgnorth and Wenlock, Oakengate ; 
and Dawlep, &°.), Twickenham and Teddington Electric Supply Co. ((. г 
Hampton Wick and district), Twickenham and Teddington Electric Supply 
Co. (for Maldens, Coombe and Ham), Urban Electric Supply Co. (for 
Walton-cn-Thames), Urban Electric Supply Co. (for Newton Abbot, exten- 
sion), Western Elec: rie Distributing Corporation (for Trowbridge and 
Bradford-on-Avon, urban and rural), Western Electric Distributing Cor- 
poration (for Clevedon, Portishead and Long Ashton), Messrs. M. H. Bennett 
and R. C. Quia (for Horley), and Messrs. H. Foote, L. Milne and E. J. 
Owen (Southern District E'ectricity Corporation, for Ely), avd the rame 
promoters (for Newquay). 


In the following cases clauses for electric lighting powers are to 
be inserted in bills which will be promoted next session :— 


Shipley Urban District Council, to extend area of supply to Baildon, to 
confer further powers in regard to Council's electricity undertaking, to 
borrow money for electricity or other undertakings, &c. 

Leicestershire and Warwick Electric Power Co., to extend periods limited 
by 1902 act, to remove restrictions as to erection of generating stations, 
to acquire provisional orders and electricity undertakings, to pay interest 
or dividends on shares or stock during construction of works, &c. 

Lancashire Electric Power Co., to authorise erection of generating 
stations on lande other than those specified in 1900 act, to extend time, 
to acquire provisional orders from other undertakers, to pay interest out of 
capital, &c. 

Derbyshire and Nottinghamshire Electric Power Co., to acquire from 
undertakers provisional electric lighting orders and to apply for and carry 
into effect such orders, to authorise alteration of capital and increase of 
borrowing powers, to psy interest out of, and commissions on, issue of 
capital, to subscribe to capital iesue of and to lend moneys to other 
companies, &c. 

A bill is being promoted to incorporate a company for erecting electricity 
generating stations and supplying electricity in parts of the counties ot 
London and Essex, and in the county borough of West Ham, &c. 

Doncaster Corporation, to extend area of electricity supply to portions 


of rural district. 
Electric Traction Notices. 

Tramway provisional orders are to be applied for by the following: 

ConPonaTioNs.— Brighton (for extensions of electric tramways, &c.), 
Dewsbury, Folkestone, Liverpool (for extensions), Ossett, and Sunderland 
(for extension of electric tramways, &с.). 

Ursan District Cooncirs.— Altrincham (for construction of electric 
tramways, to enter into agreements for supply of electrical energy, &c.), 
Calverley, Wardle. 

CoMPANIES.-—A company is applying for a provisional order to construct 
electric tramways between Cardiff, Penarth and Dinas Powis. 

United Kingdom Tramway, Light Railway and Electrical Syndicate, 
Ltd. (for Bishop Auckland, Shildon and Spennymoor). 
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In the following cases bills are being promoted :— 


London County Council, for powers to construct new and reconstruct 
existing tramways in various metropolitan boroughs, to work the new and 
reconstructed tramways by electric traction, for inc-rporation of provisions 
of the London County Tramways (Electrical Power) Act, 1900 ; running 
powers over Bexley tramwaye, to acquire so much of the Bexley line as is 
situate in parish of Plumstead, &c. 

Bournemouth Corporation, to construct tramways and tramroads, to 
extend time for construction of authorised tramways, to run omnibuses 
within and beyond borougb, to enter into agreement with Christchurch 
Corporation for working tramways, &c. 

Newcastle-upon-Tyne Corporation, to construct and work electric tram- 
ways within and beyond city boundary, to attach brackets, &c., to build- 
ings, to enter into contracta for construction, working and maintenance of 
tramways, &c., to use electricity generating station for any purpose of the 
Corporation, &c. 

East Ham District Council, to revive and amend powers to construct 
tramways authorised by Council's tramway orders 1898 and 1900. 

Croydon Rural District Council, for construction of electric tramways 
in Couladon and Beddington. 

Baker Street and Waterloo Railway Co., to acquire additional lands 
enlarge tunnels for station purposes, further capital powere, &c. 

Bristol Tramways and Carriage Co., to construct additional electric 
tramways, to vary time of purchase by local authority, &c. 

Charing Cross, Euston and Hampstead Railway Co., to alter authorised 
railways of the company, for additional capital, for powers to pay interest 
out of capital, &c. 

Great, Northern and City Railway Co., to extend time, &c. 

Harrow Road and Paddington Tramways Co., to acquire lands, &c , to 
eater into agreements with local authorities and others, to transfer under- 
taking to Metropolitan Electric Tramways (Ltd.), &c. 

Imperial Tramways Co., to construot new tramways in Norith Riding of 
Yorkshire, &c. 

London United Tramways (1901), Ltd., to construct new electric tram- 
ways in Middlesex, Bucke. and Surrey, to extend time for comp'etion of 
auth'rised tramways, to enter into agreements with local authorities and 
railway companies as to through booking, &c. 

London United Tramways (1901), Lid., also seek powers to construct 
railways to connect underground with the Hammersmith station of the 
Metropolitan District Railway Co., to enter into agreements for supply of 
electrical energy, to empower company and Metropolitan District Railway 
Co., or any other railway company having stations on or near to any of the 
company's tramways or railways, or any company or person owning or work- 
ing tramways in London, Middlesex and Surrey, to enter into agreements 
for interchange of traffie, &c. 

London, Camberwell and Dulwich Tramways Co., to adapt lines for 

electric traction, to enter into agreements for the supply of electric energy, 
to amend powers of purchase by local authorities and to enter into working 
and other agreements, &c. 

Metropolitan Railway Co., to revive powera and extend time for com- 
pulsory purchase of lands and completion of works authorised by 1899 Act, 
«е. ; to convert and consolidate the different classes of shares and stock 
(including debenture stock) into stock, to re-arrange capital, to raice 
additional capital, &c. 

Metropolitan District Railway Co., to extend time for purchase of landa 
and completion of authorised worke, &c., to adopt uniform or zone rates, xc. 

North Staffordshire Railway Co., to work railways and canal by elec- 
tricity, to provide electric or other tugs for haulage on their canal from the 
Trent to the Mersey, &c. 

Preston, Chorley and Horwich Tramways Co., to construct new electric 
tramways, to abandon portion of authorised tramways, &c. 

Saddleworth and Springhead Tramways Co., to abandon undertaking and 
to diesolve company. 

Southport and Lytham Tramroads Co., for extention of time and to 
extend Southport Corporation tramways, capital powers, &c. 

A bill is being promoted to incorporate the Trafford Park Dock and 
Railway Co., to acquire undertaking of West Manchester Light Railway 
Co., to construct electric tramroads, & »., to acquire running powers over 
the tramways of Stretford District Council, Salford Corporation, &c. 

Tyneside Tramways and Tramroads Co., for running powers over New- 
castle Corpuration tramways and to effect junctions therewith, to make 
provisions as to through booking, &c. 

Watford and District Tramways Co., to extend time for construeting 
tramways authorised by the company's 1901 act, &c. 

West Metropolitan Railway Co., to abandon undertaking authorised by 
West Metropolitan Railway Act, 1899. 

It is proposed to promote a bill to incorporate a company to construct. 
an underground electric railway between North and South Woolwich, to 
authorise agreements with regard to supply of electricity, &c. 

Power is sought to incorporate a company to construct and work eleetrie 
tramways from Preston to Blackburn, to enter into agreements with local 
authorities, &c., to erect electricity generating stations, &c. 


Combined Lighting, Power and Traction Notices. 


In the following cases powers for electricity supply, electrie | 


tramways, &c., are being sought :— 

Barrow-in-Furness Corporation, to construct electric tramways and 
tramroads, to supply electricity for traction, &c. 

Bristol Corporation, to extend borough boundaries and to extend to all 
the tramways of the Bristol Tramways and Carriage Co. authorised and 
constructed within area provisions of вес, 55 of Bristol Tramways Exten- 
s:on Act, 1898, with respect to purchase, to transfer to Corporation powers 


of Barton Regis Electric Lighting Order (1902), to extend the period for |. 


laying distributing mains, &c. 
Bexhill Corporation, to extend powers of electric supply, to hy down 


electric works in, and break up streets not dedicated to, public use, to 
refuse supply to persons in debt to Council, to allow discounts, to provide, 
tell, let for hire and fix lamps, fitting, meters, motors, &c., to make pro- 
vision for securing safety of consumers’ premises, to alter and amend 
terms of Bexhill Electric Lighting Order, 1897, as regards right of con- 
sumera to demand supply of electricity, and to make further provision as 
to accounts of undertaking, &c. 

Carlisle Corporation, to extend area of electricity «supply, to supply elec. 
trical energy to local authorities and companies beyond city boundary, to 
fix conditions of demand for supply of electric energy when separate supply 
exists, to refuse supply in certain cases, to provide, sell, or let on hire and 
deal in, electric motors and apparatus, to exempt apparatus let on hire 
from distress or execution, to allow discounts, to alter date for filing 
accounts, &c. 

Chesterfield Corporation, to construct and work electric tramways, to 
purchase, sell and let on hire electric motors, dynamos, fittings, &c., to 
exempt same from distress or execution, to authorise Corporation to do any 
works that may be required on premises of consumers of electric energy, to 
make special conditions as to supply where consumers have independent 
plants, to authori-e refusal of supply in certain casea, to allow discounts, 
to make special provision as to the use for lighting of energy supplied for 
power, &c., to attach brackets, &c., for lighting or tramways to buildings. 
to extend area of electricity supply, to supply electric energy to local 
authorities of districts where tramways; are authorised, ог (with consent of 
authority) to private consumers, to extend powers to extended area of 
supply, to borrow money, &c. 

Leeds Corporation, to repeal all or some of local acts or orders (confirmed 
by Acts of Parliament) now in force within or with respect to city of 
Leeds, including tramways orders of 1898, 1902 and 1903, the electric 
lighting orders 1698 and 1901, and the tramways order relating to 
Horsforth of 1903, to empower Corporation to appoint committees and to 
delegate their powers and duties, &c., to provide for continuance of exist- 
ing tramway undertaking and to construct and complete tramways, to 
make provision for maintenance and improvement of electricity supply 
works, to acquire land tor generating station, xe. In another b:ll promoted 
by Leeds Corporation in regard to their waterworks, » wer is sought to 
lay telephonic mains on roads and highways. 

Manchester Corporation, to construct additional tramways, to relay and 
reconstruct existiny lines, &c., to work or lease tramways within and beyond 
borough, to extend period for construction of certain authorised tramways, 
to exercise running powers over and to form junctions with any tramways 
or light railways which can be worked in connection with Manchester Cor- 
poration tramways and to convey and deliver passengers, animals, minerals, 
parcels, &c., to authorise agreements with regard to working of lines, supply 
of rolling stock, electrical energy, &c., and to confirm and carry into effect 
any agreement entered into before passing of act between Corporation and 
Ashton-under-Lyne Corporation and the Urban District Councils of 
Withington and Altrincham, to empo ver Corporation to supply electrical 
energy to local authorities and companies, to accept transfers of or acquire 
electricity undertakings in adjoining cr neighbouring districts, and to 
supply electrical energy within such districts, to authorise agreements for 
supply of electrical energy for traction, power or lighting, to make special 
provision in regard to premises having separate supply and to make other 
provisions in regard to electricity undertaking, to einpower the Corporation 
to borrow or raise money, &c. In another bill further power: in regard to 
electricity sub-atation at All Saints, Oxford.street, and to authorise certain 
agreements, &c., are sought. 

Rotherham Corporation, to construct new tramways, to authorise pro- 
ceedings against peraons robbing prepayment meter boxes, to authorise 
Corporation to supply electricity in bulk to neighbouring authorities, to 
fix conditions of demand where separate supply exists, to authorise Cor- 
poration to provide, sell and let on hire metera, fittings and apparatus for 
lighting and power and to undertake wiring of premises, to exempt from 
distress or execution electric fittinge, &c., let on hire, to allow discounts, 
to alter date of making up annual accounts, to lay pipes in streeta not 
dedicated to public use, &. 

Swindon Corporation, to extend area of electricity supply, to supply 
electricity in bulk to neighbouring authorities, to make special terms 
where consumer has independent supply, to enable Council to refuse supply 
in certain cases, to manufacture, sell ani let for hire motors, fittings and 
apparatus for lighting and power, to exempt apparatus aud fittings let ou 
hire from distress or execution, to allow discounts and to alter date for 
filing annual accounte, &c., to extend time for completion of tramways 
authorised by Swindon Corporation Tramways Order, 1901, to run omni- 
buses and motor cara, to postpone payments of sinking fund for tramways 
and electricity supply, &c. 

Tynemouth Corporation, to alter date of filing annual statement of 
accounts of electricity undertaking, &c. 

Wolverhampton Corporation, to construct electric tramways in Heath 
Town and Wednesfield, to enter into agreements as to construction and 
maintenance of tramways, to run omnibuses within and beyond borough, 
to empower Corporation to supply electric energy in bulk to local 
authorities and others cutside borough, to accept transfer of electric 
lighting undertaking in, and to supply electricity within adjoining districts, 
to make conditions as to supply of electric energy to premises having 
separate supply, to refuse supply in certain cases, &c. 

Acton Urban District Council, to authorise Council to attach brackets 
to buildings for lighting, to supply electrical energy outside district, to 
sell, let on hire and fix lamps, meters, electric fittings, &c., for lighting 


and power, to provide that consumers of electrical energy give notice to 
Council before removing, to sanction refusal of supply in certain cases, to 


allow discounts, to alter date for filing accounts, &c. 

Шога Urban District Council, to enter into agreement for supply of 
electrical energy, to allow discounts, to refuse supply in certain cases, to 
supply electric fittings, &c., on hire, and to exempt same from distress, to 
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alter date for filing accounts, to require consumers to give notice before 
removing, to make special provision where consumera have separate 
tupply, &c. 

Kettering Urban District Council, to supply electricity in bulk to local 
authorities or company authorised to supply or use electricity in any 
adjoining district, to supply electric motors, fittings, &c., on hire and to 
exempt same from distress, to make and enforce bye-laws for wiring, &c., 
to alter date for making up electric lighting accounts, to allow discounts, 
to exempt Council from compulsory supply in certain cases, to require 
consumers to give notice to Council before removing, to attach brackets to 
buildings, &c., to extend scope of вес. 176 of Public Health Act, 1875, so 
as to include purchase of land and buildings for electric lighting, &c. 

Leyton Urban District Council, to construct and work electric tramways, 
&c., to acquire part of tramway of Lea Bridge, Leyton and Walthamstow 
Tramway Co., to run omnibuses, &c., to attach brackets and wires to build. 
ings, for lighting and traction, to amend Electric Lighting Acts of 1882 and 
1888, and the Electric Lighting Orders Confirmation (No. 2) Act, 1894, 
to restrict placing of electric lines or wires above ground or across 
streets, to supply electric energy to local authorities in adjacent dis- 
trict for traction, &c., to purchase, sell, let, deal in and fix and repair 
electric wires, fittings, lamp», motors, &c., to exempt fittings, &c., 
let on hire from distress or execution, to borrow money, &c., to make 
bye-laws with respect to wires and fittings in premises, to make pro- 
vision as to supply of electricity where consumer has seperate supply, 
to require corsumei s before leaving premises to give notice, and to impose 
penalties for default; to authorise Council to refuse supply to persons 
whose paymints for electric energy are in arrear (whether euch payments 
be due in respect of same or other premises), to allow discounts, to alter 
date for filing accouuts, &c., to authorise Council and any local authority or 
person authorised to supply electric energy to enter into agreements, &c., 
to authorĩ:e Council (with consent of Wanstead Council) to supply electrical 
energy in Wanstead, to provide and work omnibuses and motor cars iu 
connection with tramways, &c., to borrow money, &c., and to charge 
moneys во borrowed (and interest) upon security of whole or any рагі of 
revenues of Council arising from electricity or other undertakings for time 
being, and on any funds and rates established and leviable by the Council 
and by the issue of bills, and to empower Council to apply ару of their 
funds to any of the purposes of the intended act, &c. 

Llanelly Urban l'istrict Council are promoting a bill to confirm and 
sanction agreement of Dec. 4, 1899, with British Icaulated Wire Co. (Ltd.) 
for t:ansfer of Council's electric lighting powers to company (or to Llanelly 
and District Electric Lighting and Traction Co.), to amend Llanelly and 
District Light Railway Order, 1902, by extending the time for commence- 
ment and completion of lines, to acquire undertaking of Llanelly Tramways 
Co. (Ltd.), and to transfer same to British Insulated and Helsby Cables 
(Lt3.), to confer upon Council or company (or other transferee of the 
electric lighting powers) further powers with regard to their electrical 
undertaking, to supply electricity for traction beyond district; to provide, 
sell and let on hire and fix lamps, motors, electric fittings, &c. ; to attach 
brackete, &c., to buildings; to provide that all consumers of electrical 
energy for lighting give notice to Council (or ttansferees of powers) before 
removing, to ensb'e them to refuse supply in certain cases, tə allow 
discounts, to alter date for filing annual accounts, &c. 

Radcliff: Urban District Council, to revive powera of Council's 1900 
tramway order, to confirm agreement with Bury Corporation, to construct 
new tramways, to supply electricity in and beyond the district for lighting, 
power, &c, to supply electric fittiogs and to make provision for free 
wiring of houses in district, to alter date of filing accounts of electricity 
undertaking, to allow discounts, to refuse sunply in certain cases, to make 
special provision where consumer has separate supply, to authorise 
Council to consolidate and to fix equated periods for repayment of their 
loans and for the use of stock, &c. 

Skipton Urban District Council, to supply electric fittings, to make and 
enforca regulations for securing safety in regard to wiring, &>, to alter 
date for filing accounts of electricity department, to allow discounts, to 
exempt Council from liability to supply in certain cases, «c. 

Soothill Nether Urban District Council, to construct and work or lease 
electric tramways, to authorise Dewsbury Corporation to construct tram- 
ways, to erect and maintain electricity and refuse destructor work», to 
supply electricity within and beyond area of Soothill Nether Council, to 
purchase, sell, let on hire, or deal in and fix electric motors, fittings, &c., 
and to exclude rame from distress or execution, to allow discounts, to 
make bye-laws with respect to electrical wirings, to exempt Council from 
liability to supply iu certain cases, to confer further borrowing powers for 
electricity supply and traction purposes, &c. | 

Stretford Urban District Council, to construct anl work additional 
electric tramway», to obtain running powers over tra:ways of Manchester 
Corporation and to enter into agreements with that body to run omuibuses, 
to supply electricity outside district, to grant special terms for supply of 
electricity in quantities, to wire consumers’ preniises, to grant wayleaves 
for wires, cables, &c., to acquire undertaking of West Manchester Light 
Railway Co., &c. 

Wallasey Urban District Council, to construct and work tramways, to 
own and run omnibuses, to exempt electric tittings let on hire from distress, 
to supply electricity in bulk for railways or tramways outside the district, 
to make special provisions in regard to supply of electric energy to premises 
having separate supply, to attach brackets to buildings, to allow discounts, 
to refuse supply in certain cases, &c. 

Empire Electric Light and Power Co. seek power to construct electric 
tramways in Romford and Hornchurch, to enter into agreements with 
Romford Council and other local authorities as to supply of electricity, &c. 


Miscellaneous. 


UNIVERSITIES,—A bill will be presented for incorporating Owens College, 
Manchester, with the Victoria University of Manchester, and for the 


transfer of property, rights and powers of Owens College to the Victoris 
University of Manchester, &c. 

A bill is also being promoted to merge Yorkehire College, Leeds, in the 
Victoria University of Yorkshire, and to transfer the property, powers and 
liabilities of the college to the new university, &c. 


CoMPANIES.—In the bill of the Blyth and Cowpen Gas Co., power is 
sought to enable conpany to manufacture, sell, let on hire and deal in 
engines, dynamos, motors, metera, &c. 

Aylesbury (Gas Co., Hampton-in-Arden Gas Co, Corbridge Gas and 
Light Co. and Barnard Castle Gas Lighting Co., sesk powers to enable 
them to make application for powers to supply electric energy, &c. 

Power is sought to incorporate a company to supply gas in Withnell 
and also to enable it to apply for powers to produce and supply elec- 
tricity, &c. 

In the bill of tbe Crystal Palace District Gas Co. it is propoted to insert 
a clause to make further provision for protecting company's irains from 
injury resulting from electrolytic action, &c. 

A similar clause is to be in:erted in the Barnet District Gas and Water 
Co.'s Bill. 

In the Milwr and District Mines Drainsge Bill power is sought to enable 
company to construct tramways or railways in or through any of their 
tunnels or levels, to generate and supply electric energy, hydraulic power, &c. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 


Sheffield Corporation desire applications for the post of general 
manager to take the control and management of the working of 
their tramways. Applications to the town clerk (Mr. Henry Sayer) 
Town Hall, Sheffield, by noon Dec. 1. See also advertisement. 


The Sanitary Commissioners of Gibraltar require an assistant 
electrical engineer, Salary £200, increasing by annual increments 
of £10 to £250 per annum. Applications by Dec. 16 to Mr. William 
Wallace Copland, secretary and engineer, Sanitary Commissioners’ 
oflice, Gibraltar. See also advertisement. 

An assistant for sub-station and outside work is required by 
Walsall electricity department. Applications to borough electrical 
engineer (Mr. Alex. Wvllie. Wolverhampton-street, Walsall. See 
advertisement. 

A chief clerk is required for Ashton-under-Lyne Corporation 
tramways department. Applications by Dec. 7. 

An under foreman is wanted to take charge of electric repair shop, 
comprising armature winding. bench and machine work. Appli- 
cations to Messrs. Harland and Woltf, Belfast. 


Sunderland Corporation received a large number of applications 
for the position. of general manager of their municipal tran. 
wavs and the following were selected for interview by the Tram- 
ways committee :— Messrs. Luntley (Wolverhampton), Whitehead 
(Coventry), Dayson (Sunderland), Brindley (Rochdale), Slattery 
(Blackpool) and Coutts (Avr). Yesterday (Thursday) Mr. Dayson, 
who is assistant manager at Sunderland, was selected for the position. 

Mr. T. Percival Pask has been appointed assistant electrical 
engineer of the Natal Government Railways, the appointment 
dating from Oct. 1. 


Mr. H. A. Brimelow of Bolton has been appointed assistant 
electrical engineer at Oldham, Mr. S. H. Rhodes, who was recently 
selected for the appointment, having withdrawn. 

Mr. W. H. Alabaster, of Salford electricity works, has been 
appointed assistant electrical engineer to the Corporation of 
Melbourne, Victoria. 


Mr. W. J. Crawford, B. Sc., Glasgow, has been appointed lecturer 
in engineering at the Technical Institute, Rotherham. 


Leek District Council have appointed Mr. Robert M. Carr of 
Maidstone resident electrical engineer. 


— —— — — — 


Archangel (Russia). Thiere was, some time back, a proposal to 
establish an electric tramway service in this town, but, due to the 
recent failure of an omnibus service, and the competition of steamers 
which ply between the port and the town, this scheme has, for the 
present, been abandoned. A proposal to light the more populous 
part of the town by electricity was to have been put in hand this 
vear, but this project has been postponed. A few electrically lighted 
street lamps have been set up by private persons. 


Arc Lamp Litigation.— We have received the following from 
Arc Lamps Limited in reference to the report of the proceedings 
before Mr. Justice Kekewich which appeared in our last issue. 

Janpus Arc Lame Ар ELECTRIC Co. (Lrp.) v. Anc Lames Limitrep. 

The trial of the above action, which the Jandus Company have widely 
advertised as brought against us for infringement of their patents, has 
been postponed solely on their application. We were fully prepared, and 
expected that the case would have come on for trial last week; this 
would have been so but for the application made to Mr. Justice Kekewich 
on the 18th inst., when counsel on behalf of the Jandus Company stated 
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hat, as his clients had come to the conclusion that neither of the patents 

sued on in the action could be supported in their present form, it would 
be necessary to apply to amend both specifications, and for that purpose 
the trial would require to be postponed. To this course the Judge (Mr. 
Justice Kekewich) consented on the following terms—viz. :— 

1. No further advertisements or threats to be issued by the Jandus 
Company. . 

2. No claim to be made by them for damages for any infringement up 
to the date of the order. 

3. The costs of the application and all costs occasioned by the Jandua 
Company, having sued on invalid specifications, to be paid by them to our 
company in any event. 

` 4. All amendments to the specifications (which can only be by way of 
disclaimer) to be made within four months. 
We shall prosecute with all possible speed our defence in this action, and 
endeavour to bring the matter to a satisfactory end as speedily as possible. 
In the meantime the indemnity which we have already given to our 
customers will be continued in respect of all lamps supplied, or to be 
supplied. 

Ashcroft (8.9.)—The Ashcroft Water, Electric and Improve- 
ment Co., of which Mr. C. R. Patterson is manager, was formed 
recently for the purpose of lighting the town of Ashcroft and sup- 
plying consumers with electric power. Water supply is also under- 
taken by the company, and this is provided by means of a pump 
driven by an induction motor. The power house is situated 4 miles 
from the town. The same company similarly operate a large pump 
for the purpose of irrigating a ranche of about 300 acres. Water is 
pumped up to this ranche from the Bonaparte river, some 300ft., 
at the rate of 1,400 gallons per minute. 


Barking.—The Barking-Beckton tramway was officially inspected 
last week. 


Battersea.—On Wednesday the Borough Council sanctioned 
extensions of the electric lighting mains at an estimated cost of 
£554. 17s. 1d., the erection of pumping plant for artesian wells at 
the station at £554. 93. 4d., and supplying and fixing new cross- 
pieces to steam range at the station at £75. 

It was resolved to ask the London County Council to again 
promote legislation to enable local authorities to wire consumers’ 
premises. 

The London County Council have intimated their regret a 
being unable to see their way at present to promote the legislation 
desired by the Borough Council prohibiting the use of overhead wires 
for supplying electricity for lighting from one area to another. 


Bedwellty.—The Council are negotiating with the Powell 
Duffryn Co. for a supply of electric current for public lighting. 


Blackburn.— The report of the tramway department for the half- 
year to September shows a deficit (after meeting interest and sink- 
ing fund charges) of £600. The revenue is improsing, and extensions 
are being carried out which are expected to convert the system 
into a financial success. 

Brixham —The District Council have appointed Mr. E. S. 
Sanders, at an inclusive fee of £50, consulting engineer to prepare 
and carry out an electric lighting echeme for the compulsory area. 


Chesterfleld.—On Friday an inquiry was held into the applica- 
tion of the Corporation to borrow £15,000 for extensions of the 
electricity works. The town clerk (Mr. John Middleton) and the 
borough electrical engineer (Mr. R. L. Ackland) gave evidence in 
support of the application. 

Mr. MippLEToN said the loan was required in consequence of the 
increasing demand for electric current for lighting and power. The com. 
mittee commenced to supply current in October, 1901, and at the end of 
December, 1902, £31,274 had been expended. At the end of 1902 there 
were 192 consumers, representing an equivalent of 15,204 8 c.p. lamps 
connected, and by October, 1903, there were 291 customers, with 
22,855 8 c.p. lamps. The demand was still increasing. 

The Inspector (Mr. R. H. Bicknell) commented on the fact that work 
had been commenced and money expended before the inquiry had taken 
place, and said the Local Government Board was getting more and more 
particular about that kind of thing. Such a course simply meant reduc- 
ing inquiries о a farce. The Board's engineers, of course, knew the 
necessity of immediately carrying out works sometimes, but in the present 
instance, seeing the growth in the demand had gone on so rapidly, it 
might have been possible, perhaps, to foresee that a considerable augmen- 
tation of plant would be necessary. 

There was no opposition. 


Colne and Trawden Light Railway.—This new line, constructed 
by the Colne and Trawden Light Railway Co., was officially 
inspected on Tuesday. The line connects with Nelson Corporation 
tramways, and completes a large electric tramway system, joining 
several of the main centres of population in North-east Lancashire. 


Olydebank.—The Council will transfer their electric lighting 
order to the Clyde Valley Electrical Power Co. 


Derby.—An inquiry was held here on Wednesday into the appli- 
cation of the Corporation for permission to borrow £33,400 for 
extensions of electricity generating plant and mains. 

The town clerk (Mr. G. T. Lee) and the borough electrical engineer 

Mr. T. P. Wilmshurst) gave evidence in support of the application. 


Mr. Wilmshurst, who supplied the technical details, said that in March the 
equivalent of 87,000 8 c.p. lamps was connected; at present the number 
was 100,000. The capacity of the present plant was equivalent to about 
110,000 8 c.p., and there was also a spare set. Plant of 600 H. p. was required 
(Mr. Wilmshurst said) for the tramways. It was proposed to convert the 
system of distribution in the centre of the town from alternating to con- 
tinuous for lighting, and the present system wouid have no connection 
with the tramways or the new lighting exters'ons. When they had the 
new plant the total power for lighting (with reserve) would be sufficient 
to supply 130,000 8 c.p. lamps. Application had already been made for 
sanction to change the system. About £2,000 of the loan had already 
been expended on boilers, &c. 


Doncaster.— The new electric tramway extensions were officially 
inspected on Wednesday, and subsequently opened for traffic. 


Dumfries..—The Council have decided to invite offers for the 
transfer of their electric lighting order. 


Dundee.—The city electrical engineer (Mr. H. Richardson) 
reported to the Tramways committee on Monday on the progress 
made with the alteration of the electricity supply system. During 
the progress of the work temporary alterations had been made in 
the cables to certain parts of the town with a view to giving steadier 
and better light to consumers until the new cables were laid. The 
first bateh of cables under the new contract had been tested, and 
would be delivered in & week or two, when the work of laying them 
would be begun by the contractors, the British Insulated and 
Helsby Cables (Ltd.). 


Dunfermline. The application of the National Electric Con- 
struction Co. for a provisional order is to be opposed by the Council. 


Bastern Extension, Australasia and Ohina Telegraph Co — 
The Hon. George Peel, & director, and Mr. F. E. Hesse, the 
general manager, of the Eastern Extension Telegraph Co., left 
London on Wednesday to visit the company's stations. 


Egremont.— The Council, who propose to lease their electric light- 
ing order (obtained in 1900), have applied for an extension of time. 


Electric Pire Protectior.—Recent improvements in the con- 
struction of electrically-driven pumps have brough* them to the 
front in connection with fire-extinguishing installations, the ease 
with which they may be started and the small amount of attention 
required being greatly in their favour. The Midland Railway Co. 
has recently ordered from Messrs. Merry weather & Sons two sets 
of electric ** Hatfield " pumps, each of a capacity of 700 gallons per 
minute. These are to be fixed at their new depót at Heysham 
Harbour, in connection with a complete system of fire mains and 
hydrants, 

Exeter.—The City Council have decided to pay the city electrical 
engineer (Mr. H. D. Munro) £105 as an honorarium for special 
services in connection with the erection of the new power station, 
and at the same time Mr. Munro's salary has been increased from 
£275 to £350 per annum. 


Exhibition. — The Inventions Exhibition at Brighton, promoted 
by the Corporation, was formally inaugurated on Wednesday. 
Among the exhibitors are the National Telephone Co., who exhibit 
telephones in great variety, including the megaphone instrument 
and a new fire alarm. 


“ Express" Tramcars It is reported that the London County 
Council are going to run an express service of morning and evening 
cars on the south side of the river for the benefit of persons engaged 
during the day in the City and West-end. In the run from Tooting 
to Blackfriars over a quarter of an hour will thus be saved. The 
express trams will not stop after leaving Kennington for the bridges. 
The maximum legal speed will be kept up during the journey, and 
the special cars to be used will be labelled * express." No mention 
is made of how the service will fit in with that now existing, nor 
as to what punishment will be meted out to obstinate draymen. 


Prome.—An unopposed inquiry was held on Wednesday into the 
application of the Council to borrow £8,500 for electricity works, 
which are to be erected and maintained by a company for a period 
of years. 

Gelligaer.—The Council have asked the Dowlais Company to 
supply electric current for lighting Bedlinog. 

Glasgow.—At the Corporation meeting last Thursday it was 
decided to apply for powers to construct several tramway extensions 
into the country north and south of the city. "This step has been 
taken to forestall a threatened application by the Clyde Valley 
Electrical Power Co. 

Glasgow-Paisley Tramways.—The extension of the last section 
of the Paisley-road tramway (14 miles in length) was opened yester- 
day. 

Hackney (London).—In consequence of the Guardians’ decision 
to instal 400 8 c.p. lamps in their new buildings in Gainsborough- 
road, and two firms at Hackney Wick making large demands, the 
Electrie Lighting committee have decided to lay a feeder at an 
estimated cost of £4,500. A distributor is to be laid at an estimated 
cost of £460, and another at an estimated cost of £215. The com- 
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mittee have sanctioned the expenditure of £538 for extras for cable | total station capacity of 8,000kw. Current is generated at 5,000 volts, 


connections in Messrs. Johnson and Phillips’ contract. and transformed down to 220. "P | 
Hamilton.—The charge for electric current for lighting has been _ Kimberley Borough Council, whose lighting service commenced 
reduced by Edmundson's Electricity Corporation to a flat rate of | in October, то have nowa total connection of the equivalen: of 
4d. per unit, the maximum demand system being abolished. The | 82,000 8 c.p. amps to 510 consumers. | x EE 
charge for power is 9d. per unit for the first two hours and 1d. after, Ladysmith (South Africa). — Ladysmith electricity station is now 
At present the equivalent of over 9,000 8 c.p. lamps is connected, supplying electric current. The plant includes three 30 H.P. Robey 
and the demand for current for lighting and power is maintained, boilers, two Willans 100 1. . r. engines, and four E. C. C. generators, 
Handsworth.— The Council have notified the City of Birming. | having a capacity of 25k w. each. The E. C. C. dynanios are of the 


ass O h of their undertaking as | 6-pole type, compound wound and capable of delivering 25kw., 
TA з the соо И С at 200 volts. Each dynamo had to run with an overload of 20 per 


Holyhead.— The Council have acquired a site for electricity works. 


Hul!.—The Electric Lighting committee ів considering a request 
to extend the cables to the Newland Park estate at an estimated 
cost of £550. 

Injanction —It will be seen from an announcement made by 
the Simplex Steel Conduit Со. (Ltd.) in our advertisement pages 
that the company has obtained a perpetual injunction against certain 
infringers of their manufactures, and the company give notice that 
they will take legal proceedings against any person found passing 
off as Simplex " fittings goods not manufactured by the Simplex 
Steel Conduit Co. (Ltd.). The company, who have been put to con- 
siderable trouble and expense, ask for the co-operation of the elec- 
trical trade in their endeavour to put a stop to these malpractices. 


International Telephony.—Telephonic conversations between 
France and Belgium in 1902 numbered 217,160, or nearly twice the 
number of conversations exchanged between France and England, 
Switzerland, Germany, Italy and Luxembourg in the same period. 

Inverness.—At a special mecting of the Town Council on Wed. 
nesday a draft agreement with Ednmndson's Electricity Corpora. 
tion for the erection and maintenance of electricity works nt an 
estimated cost of £18,000 was approved. The corporation are to 
receive £2,100 for the transfer of their powers, being the amount 
already expended in connection with electric lighting. 


Ipswich.—The following scale of charges for electricity supply 
has been fixed bv the Council: Lighting 6d. per unit, with rebates 
making the minimum 4d. ; power and domestic uses 2d. per unit. 


Islington (London).— At the Councii meeting on Friday the 
borough treasurer (Mr. Towers: said there had been no subsidy from 
the rates for the electricity undertaking. A transfer of a loan debt 
of £12,285. 5s. 10d. from tlie electricity undertaking to the general 
rate had taken place, 

In the earlier days of the electricity undertaking the arc lamps and 
columns required for public lighting were considered to be part of, and 
were treated as assets of, the undertaking, and money borrowed for that 
purpose became likewise a liability of the undertaking. Subsequently, after 
£13,054 had been borrowed, the London County Council decided that 
lamps and lamp columns did not constitute part of the undertaking, but 
should be provided by the vestry, as the local authority under the 
Metropolis Management Acts, and not as undertakers for the supply of 
electricity. It then became necessary to transfer from the accounts of the 
electricityundertaking the balance of the loan outstanding £12,285. 58.1 0d.) 
and the lamps and columns, which represented £14,979. 19s. Since 
the transfer the interest and sinking fund had been paid out of the 
general rate, but prior to that they were paid out of the revenues of the 
electricity undertaking. The neral rate had repaid to the undertaking 
the amount of the sinking fund (£768. 17s. 6d.), but there was still owing 
to the undertaking £1,656, which represented. interest paid on loans 
up to the transfer. If they had that £1,656 they could pay off the 
£1,496. 3s. 7d. deficit. The annual cost of the 10 arcs recently erected 
in Petherton-road would be £30. 68. 8d. per lamp for those alight all 
night, and for those alight half the night the annual cost per lamp would 
be £16.14s. 10d. The average would be £24. 17s. 11d. per lamp per 
annum. 

Java.—A railway connecting Banjoewangi with the network 
covering the whole of Java was recently conipleted, and runs through 
а country which is very fertile, and the speedy development of which 
may be anticipated. "The railway skirts the base of the mountains 
the whole way and crosses numerous streams with steep falls, and 
it is locally considered that these might have been utilised to work 
the railway electrically. A correspondent writes us that it is 
incredible that so cheap and readily available a means of power 
should have been lost. The area of the watershed in the district of 
Banjoewangi is about 1,000square miles, the streams being, however, 
somewhat scattered. There are many waterwheels and turbines in 
use on the coffee and other estates in this district. 

Banjoewangi has four telephone exehanzes, with 43 subscribers, 
the subscription being from 16s. to 42 a month, according to distance. 


Keighley.— Extensions of the electricity supply mains were 
authorised at the last meeting of the Council. 


Kimberley.—The De Beers Ccnsolidated Mines have just com- 
menced supply at Kimberley from their new station, on the alter- 
nating-current system. The generating sets аге Westinghouse 
three-phase revolving field generators, with Parsons turbines, and 
the cables are of B. I. W. make. Mr. Perey A. Robins has been 
consulting engineer for the works, and is now resident engineer. in- 
chief. The station started with a demand for 2, 500k W. out of the 


sparking. The tested temperature rise at the end of 12 hours 
run did not exceed 60deg. on any part of the machine. The 


pole - pieces are bolted. All the armatures are interchangeable and 
of the slotted drum-wound type, well ventilated. The Willans engines 
are the 2 G size, and designed to run at 460 revs. per min. The 
three-wire system of distribution, with overhead conductors, has 
been adopted. There are 175 32 c.p. incandescents and three are 
lamps for street lighting. The charge for current to private соп. 
sumers is Is. per unit. The contractors for the scheme were 
Messrs. Hubert Davies and Spain, 


Leeds. — Leeds tramways committee discussed on Monday a 
request from the Waketield and District ‘Tramways Co. for running 
powers over the Council's tramway from the company's terminus at 
Thwaitgate to the centre of the city, but consideration of the matter 
was deferred, A report by Mr. Hamilton, the trum ways manager, 
providing for extra cars at the busiest periods of the dav, was 
adopted. This involves the employment of men on the “ split 
turn” system. 

The Corporation have decided to expend about £100,000 during 
the winter in tramway extensions, and about 12 miles of additional 
lines arc to be laid, 


t Railways — Manchester Corporation have asked the 
Light Railway Commissioners to insert in the Stretford and West 
Manchester Light Railways ‘(new lines, &c.) Orders clauses (for 
the protection of the Corporation) relating to compensation for 
amage by fusion or electrolytic action. The Commissioners 
decline to insert the clause, as it is considered that it might coufliet 
with regulations to be made by the Board of Trade, but they 
suggest that the matter be made the subject of an acreement 
between the parties. Manchester Corporation has referred the 
matter to its Tramways committee with power to act, 

The Board of Trade have granted Herts. County Council running 
Powers over projected light railways or tramways in Watford, but 
the application of the Watford and District Tramways Co. for гип. 
ning powers over the Projected light railway from Bushey to Watford 
has been refused. 


London Oounty Council. — At Tuesday's meeting loans for 
electric lighting purposes were made to Islington (£849) and St. 
Pancras ( £6,040). 

Tramways.—The report of the Highways committee recon. 
mending expenditure of £35,000 for the rebuilding of car sheds at 
Streatham was approved. 

The same committee recommended the expenditure of £91,030 in 
respect of the erection of the New Cross car sheds in connection 
with the electric working of the Council's tramways, and of granite 
paving works, laying of rails and construction of conduits in con- 
nection with the car sheds. Also that the New Cross car sheds be 
erected without the intervention of a contractor. An amendment 
that the work be put out to tender was defeated, and the committee's 


the doubling of the tramlines where necessary. 

The Establishinent committee have appointed Mr. W. R. P. 
Hederstedt an assistant in tho engineers’ department at a com. 
mencing salary of £500 per annum; and Messrs. W. J. Aris 
Watkins and Schaffhausen A. Colam as assistants in the engineers’ 
department at £7 per weck each, 


erected in courts and small streets abutting on thoroughfares where 
mains are at present laid. Sanction to a further loan of £1,770 for 
electricity extensions has been obtained, 

Marylebone (London). —At the Borough Couneil meeting last 
night, Councillor E. White's proposal that a committee be Appointed 
to confer with the Metropolitan Electric Supply Co. on the subject 
of the present deadlock between the Council and the company 
stood adjourned, as was also the motion by the same councillor 
concerning the engagement of Mr. Arthur Wright. On the report 
of the Electric Supply committee it was announced that Mr. Coun- 
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eillor E. R. Debenham had been appointed chairman of the coin- 
mittee. On the subject of the Council's costs in the recent arbitration 
proceedings, the Electric Supply committee proposed that these 
should be taxed by a Master of the Supreme Court, and that the 
Council should engage such legal assistance as was required for this 
purpose. The report also referred to the points reserved in Mr. Justice 
Buckley's judgment in the action brought by the Metropolitan Electric 
Supply Co. against the Council for specific performance, and the 
report states that. as these matters have not yet been decided, it 
will be necessary to apply for an extension of time for the payment 
of the purchase money awarded in the arbitration before the courts 
rise in December. The committee received the authorisation of the 
Council to retain counsel for this purpose. 

With regard to the promotion of a bill by the Council to amend 
the Electric Lighting Order Confirmation (No. 1) Act, 1901, a sub- 
ао has been appointed to consider all matters relating to 
this bill. 

Following the report. a series of resolutions by Councillor E. 
White upon the question of the costs incurred in connection with 
the Council's electric lighting matters came up for discussion, but 
were adjourned by consent until after the completion of the costs 
in the recent arbitration. 


Maryport.—An extension of two years for carrying out the pro- 
visions of the electric lighting order has been applied for. 


Mexico.—The Mexican Gas and Electric Light Co, whose head 
offices are in London, have replaced three old plants at Mexico 
city by a new three-phase service, the consulting engineers for the 
work being Messrs, Strain and Robertson of Glasgow, with Mr. C. F. 
Beames as resident engineer-in-chief. The total connections reach 
already the equivalent of 40,000 8 c.p. lamps out of a total plant 
capacity of 120,000. The number of consumers is already 2,200. 
The new service commenced supply in June last. 


Motor Patality.— А serious motor carriage accident on Sunday 
last has deprived Messrs. Vickers, Sons and Maxim of the services 
of one of their directors (Mr. Siegmund Loewe). The regretted 
accident was occasioned by Mr. Loewe endeavouring to avoid a 
collision with a lady crossing the road, and in turning the car he 
ran into a tree. Mr. Loewe was also chairman of the Hoburite 
Explosives Co. and of the Anglo-French Nickel Co. 


Municipal Telephony.— We last week, p. 182, published a letter 
from Mr. W. E. L. Gaine, general manager of the National Telo- 
phone Co., to the Mayor of Brighton. Further correspondence has 
since ensued. The following is from the Mayor of Brighton to Mr. 
Gaine :— 

Town Hall, Brighton, Nov. 17, 1903. 

l am in receipt of your letter, and the question of laying the same 
before the Council at their next meeting is receiving consideration. I 
have also sent a copy to Mr. Carden, and am awaiting receipt of his 
observations thereon. You write under a misconception with reference to 
certain points, and these I wish to deal with. 

Firstly, your assumption that Mr. Carden will be eventually indemnified 
by the Corporation for any expenditure referred to is entirely incorrect. 

Mr. Carden acted in this matter without the knowledge of the Corpora- 
tion, and I would wish to say clearly and emphatically that he has not 
received from the Corporation any money or any promise to pay money. 
There is not the slightest possibility of his being repaid a single farthing. 

As to the question of no charge being made to subscribers to the tele- 
phone service until such subscribers are able to speak to 749 others, I 
would point out that Burgess Hill is not receiving preferential treatment 
in this respect, as these terms are identically those granted to subscribers 
throughout the Brighton area. This promise does not constitute a 
breach of the provisions contained in the Corporation licence against the 
giving of favour or preference. 

Following is Mr. Gaine's reply :— 

The company is unable to concur in the view you express that the 
action of the Corporation in granting to the earlier subscribers to its 
telephone system a period of time in respect of which no charge is made 
does not constitute a breach of the provisions contained in the Corpora- 
tion licence against the giving of favour or preference. In the view of 
the company these subscribers do obtain an undue preference as against 
subsequent subscribers. 


An extract from a circular letter recently issued by the National 
Telephone Co. to telephone subcribers in the Tunbridge Wells dis- 
trict is as under :— 

Owing to faulty construction of the late Corporation lines, their insula- 
tion has proved to be so defective that, when connected to the company’s 
more sensitive system they have developed faults which have seriously 
interfered, not only with their own working, but with that of the whole 
system. In many cases it will be necessary to at once replace parts of 
the lines. and, although this will be done with the least possible incon- 
venience to the subscribers, it is feared that some little disturbance of the 
service may still be caused. 


Nelson’s ''Victory."—The cockpit of H. M. S. Victory“ is to 
be lighted elcctrically to enable visitors to view it with greater 
convenience. 

New Zealand.—The City of Wellington Electric Light and 
Power Co. has now 77,500 equivalent 8 c.p. lamps connected. The 
whole city is lighted by electricity by 900 20 c.p. incandescents and 
85 15-ampere ares. The supply of current commenced as far back 


as 1892, and there are now about 1,400 consumers. The cables are 
carried overhead and are being extended to the suburbs as the 
demand for current increases. 

The Wellington city authorities have under construction about 15 
miles of electric tramway, which it is anticipated will commence running 
in 1904, the power house being also in course of construction. The 
overhead trolley system has been adopted. 

Electric tramways are in course of construction in Christchurch and 
Dunedin, and will shortly bo running in Christchurch. The Auckland 
lines, which have been running for nearly a year, have proved a great 
success. 

The New Zealand Government has just passed a bill conserving to the 
State all water-power rights, and they have engaged Mr. Hancock, of 
California, to report upon water power in New Zenland and its adapta. 
bility for electric power transmission. The Huka Falls is the chief 
source of power at present in use, and is estimated at 37,000 u.r. The 
electric tramways at Dunedin are to be run by power generated at the 
Waipori River, about 14 miles distant from the city. 

A report just to hand from a correspondent informs us that a reliable 
make of incandescent lamps would find a slow but steady market in 
Wellington and other large cities, and he points to the great future for 
electric working in New Zealand when the abundant water power avail- 
able is utilised. 

At Gore, Otago, the Borough Council propose to change the present 
direct-current system of supply to an alternating one, current being 
generated at Malaura, 73 miles distant, at 5,000 volts, to be transformed 
down to 250. It is anticipated that this change-over will be made in 
about six months from the present date. 


Norwich.—It is announced that the City Council will not support 
the application of the Norwich Mutual Telephone Co. for an exten- 
sion of time for carrying out their agreement with the Corporation 
for providing and equipping an independent telephone exchange. 

The company obtained in June, 1901, а licence from the Postmaster- 
General, and an agreement was entered into by the company with the 
Corporation, one of the conditions being that the work should be com- 
pleted within two years. ‘The period has now expired, but the company 
had asked for an extension of time, on the ground that they had entered 
into an agreement with a contractor for carrying out the work. 


P.O. Telegraj h Service.— On the subject of the technical quali- 
fications required by candidates for promotion to the rank of super- 
intendent or assistant-superintendent of Post Office telegraphs, 
notification is made that from June 1, 1904, the subjects of examina- 
tion will be revised. Before promotion to either of the above ranks 
officers must pass a qualifying test as follows :— 

1. Crossing and looping wires with facility and certainty. 

2. Tracing and localising faults in instruments. 

3. Tracing and localising permanent and intermittent earth, contact 
and disconnection faults on wires. 

4. Methods of testing the E.M.F. and resistance of batteries and a 
general knowledge of the essential fentures of the various description of 
batteries. | 

5. System of morning testing, both аз regards sending and receiving 
currents, with the necessary calculations in connection with the same. 

6. Making up special circuits in cases of emergency. 

7. Joining up and adjusting single-needle, single-current and double- 
current Morse, both simplex and duplex, and Wheatstone apparatus. 

8. Fitting à Wheatstone transmitter to an ordinary key-worked circuit. 

9. Measuring resistances by the Wheatstone bridge. | 

10. A general knowledge of telephone switchboards and of trunk line 
working. 

Officers who have attained the rank of assistant superintendent or 
superintendent without passing this examination will be required to do so 
before promotion to higher superintendentships. It is, therefore, to the 
advantage of the staff to take timely steps to qualify in technical know- 
ledge, as vacancies cannot be kept open merely to enable candidates to 
gain knowledge they should have already acquired. Officers who fail to 
pass will not be eligible to be re-examined, at their own request, until 
one year has elapsed. Officers whose technical certificates are more than 
two years old at the date of their promotion are liable to be required to 
undergo re-examination. Possession of the technical certificate only 
proves the holder to be qualified for promotion so far as technical know- 
ledge is concerned, and does not commit the department to select him 
for promotion at any time. 


Paisley.—The dispute between the Council and Mr. W. M. 
Murphy as to the setts to be used for tramway track construction has 
been settled amicably, and the work is being proceeded with. 


Plymouth.—The official inquiry into the application of the Cor- 
poration to borrow £258,152 for various works (referred to in our 
last issue) was continued on Friday, Saturday, Monday and Tues- 
day, when the matter was again adjourned until to-day (Friday). 

Presentation.—A case of cutlery was presented to Mr. T. J. 
Ballard, resident electrical engineer at Aston Manor, by the staff 
and employés of Sheffield Corporation electric supply department, 
on his leaving Sheffield. 

Ramsgate.— The Council will support the application of the 
Ramsgate and District Electrie Supply Co. for a provisional electric 
lighting order if the company makes a deposit of £2,000 with the 
Council. The Isle of Thanet Electric Tramways and Lighting Co. 
is also applying for an order. 

Rosario (Argentina).—This city has a population of 80,000, and 
the Rosario Electric Co., whose alternating-current supply service 
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commenced in 1890, has this year added a continuous-eurrent 
system of supply. The equivalent of 21,000 8 c.p. lamps is con- 
nected, including 50 н.р. for motors, to 620 consumers. 


Russian Submarine Telegraphs.— The Sf. Petersburg Gaz tfe 
states that Felten and Guilleaume Carlswerk Actien-Gesellschaft 
have been asked to submit un estimate for the making and haying 
of a submarine telegraph cable, КӨ versts (about 53 miles) long, 
across Lake Baikal. ‘The depth of water in the lake is said to vary 
from 600 to 900 savenes (700 to 1.050 fathoms). 


Smoke Nuisance. -At Willesden on Tuesday the. Metropolitan 
Fleetric Supply Co. was. summoned. by Willesden Council for 
causing a nuisance by the emission of smoke from the company’s 
Acton-lane works. Mr. R. р, Muir, for the company, said 4700 
had been spent this vear on means for lessening the nuisance, in 
addition to two engineers being appointed since July whose sole 
duty was to minimise this trouble. A fine of €5 and €20 costs was 
imposed, Notice of appeal was given. 


Spanish Imports — In connection with the oficial statistics pnb- 
lished as showing Spain's imports and exports during the first nine 
months of the present vear, it is noticeable that the importation of 
incandescent electric light bulbs has been considerably. reduced, 
owing to inereased manufacture of these goods in Spain. The 
imports of these bulbs during the nine months amounted to only 
945,473, against 1,214,512 in the same period of 1902. 


Steines. The District Council received notice of an application 
by Edmundson's Electricity Corporation fora provisional electric 
lighting order. 


Stoke-on-Trent An inquiry has been held into the application 
of the Corporation for powers to borrow 430.640 for electricity 
supply and refuse destructor works. 

Mr. J. B. A«nwrrr (the town clerk) said 88 per cent, of the manu- 
facturers in the borough were in favour of electricity supply, and there 
were indications of a large demand for current for both light and power, 

Мг. I'. J. S. Тчьькмух (the borough electrical engineer) said it was 
proposed to instal two 3-grate destructor furnaces and two Lancashire 
boilers, and tl:e steam thus raised was to be used chiefly for the gencia- 
tion of electrical enerzy The continuous current three-wire system of 
distribution would be adopted and consumers would hase current 
supplied at 240 volts. A demand of about 20Ckw for lighting was 
expected at the outset It was proposed to charge for lighting £1 per 
quarter per kilowatt demanded plus 3d. per unit used, the charge for 
power to be half those rates. The North Staffordshire Intiimary would 
be one of the principal customers, 

There was no opposition 

“Telegraphic Champion.” lt is липе for Mr. W. M. Gibson 
of New York, who has won the “Carnegie Medal and World's 
Championship“ at the tournament of the American Telegraphers’ 
Association, that he is the best. all-round telegrapher in the world. 
The test was the sending of 25 messages and 500 words of Dress 
matter, and receiving 25 messages and 500 words of Press matter 
on the typewriter, Mr. Gibson's training was in the Montreal 
office of the Great North-Western Company, 


Telegraphing or Telephoning from Moving Trains. —Mr. J. 
Edgar. of Nithsdale. Wrexham, sends some particulars of his system 
for the utilisation of railway metals for telegraphing or telephoning 
from moving vehicles; Several foreign patents have been applied 
for, and those for the United States and for France have been granted. 


West Ham.--The Corporation. have agreed to supply electricity, 
аз a stand-by supply, for the London County Council. pumping 
station at Abbey Mills on payment of C200 for laying the mains, 
transformer, Ke. The County Council are also to provide and 
erect a transformer chamber and take current of à ninimum value 
of £85 per annum. 


Whickham.— The Council will transfer its electric lighting order 
to the County of Durham Electrical Power Distribution Co. 


Willesden.—The Council have approved the draft agreement 
for the sale and transfer of the Council's generating station and 
plant at Tuylor's-lane, subject to such alterations as their solicitor 
and their clectrical engineer (Mr. E. T. Ruthven Murray) may 
consider necessary in the interests of the Council. 

A draft agreement with a company for the supply of electrical 
energy in bulk to the Council is under consideration by the 
Electricity committee. 

А special committee is to report as to the advisability of erecting 
dust destructor works. 


Wimbledon —The following tariff for electricity supply was 
adopted by the Council on Wednesday evening in lieu of the maxi— 
inum demand system :— 

For private lighting the charges for all quarters of the year are as 
follows: -1 to 200 units per quarter 5d. per unit. 200 to 400, 44d., 400 
to 800, 4d., 800 and upwards, 32d. per unit. All electricity supplied for 
street lighting and lighting public oflices is to be charged at 3d. per unit. 
The charge for power supply isto be ?d. per unit for all apparatus taking 
more than 1 ampere at 220 volts. Smaller apparatus is to be supplied at 
private lighting rates. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week. 


TENDERS INVITED. 


The Urban Distriet Council of. King's Norton and Northfield 
invite tenders for about 2 miles of electric cable for their tramways, 
including laying. Specifications, &c., from the consulting engineer 
(Mr. C. H. Gadsby), 20. Victoria-strect, Westminster, S.W., and 
tenders to the clerk (Mr. Edwin Docker), 10, Newhall.street, 
Birminghain, by Dee. 10. Sce also advertisement. 


Preston Corporation invite tenders for the supply and erection at 
their tramway power station of a traction switchboard and acces. 
sories. Tenders to the consulting and resident electrical engineer 
(Mr. Walter H. Tittensor) by Dec. 12. See advertisement. 

The directors of the North. Eastern Railway Co. are prepared to 
receive tenders for telegraph apparatus, wire, and line stores for six 
months ending June 30, 1904. Forms of tender from the company's 
telegraph superintendent (Mr. C. H. Ellison) and tenders to the 
secretary (Mr. C. N. Wilkinson), York. by noon Dec. 7. 

The directors of the Great Western Railway Co. invite tenders 
for their proposed power station at Park Roval, near Acton, for 
water-tube boilers, engines, three-phase generators and auxiliary 
plant. Tenders to secretary (Mr. G. K. Mills), Paddington Station, 
London, by Dec. 7. 

Brighton Corporation invite tenders for six water-tube boilers, two 
separatelv-fed superhenters, economisers, induced-draught fans and 
motors, steel chimney stack, feed-pumps and exhaust heater, together 
with foundations and brickwork for same; a system of steam, 
exhaust, feed, blow-off and suction pipes, together with their valves; 
cast-iron storage tanks, hot-well АПК and water purifier, and 80 cast. 
iron circulating water pipes. Tenders to Mr. F. J. Tillstone, Town 
Hall, Brighton, by 10 a.m. Dec. 7. 

London County Council invite tenders for supply, delivery and 
erection in the Greenwich electricity generating station of four 
3,000k w. three-phase generators with excitera. Tenders to the clerk 
(Mr. G. L. Gomme) by 10 a.m. Dec. 8. 

London County Council invite tenders by Jan. 19 for six electri- 
callv-driven. three-throw boiler feed pumps for their Greenwich 
electricity station ; also Dec. 15 for 4,100 tons of steel slot rails and 
1,490 tons of steel conductor tee rails. Tenders to clerk in each case. 

London County Council also invite tenders for wiring and fitting 
for electric lighting of tive sub- stations and three car sheds in connec- 
tion with the Council's tramways. Tenders to Mr. G. L. Gomme, 
County Hall, Spring-gardens, S.W., by 10 a.m. Dec. 8. 

West Ham Education committee invite tenders for wiring, &c., 
of Whalebone-lane higher elementary school, Stratford, and Shipman- 
road school, Custom House. Tenders to Education Department, 
95, The Grove, Stratford, E., by 5 p.m, Dec. 14. 

Crewe Corporation invite tenders for wiring the new. municipal 
buildings. Tenders to the borough electrical engineer, Mr. H. H. 
Denton, Electricity Works, by Dec. 4. 

Wimbledon Electricity committee invite tenders for water soften- 
ing and storage plant. Tenders to chairman by noon Dec. 8. 

Maidstone Corporation invite tenders, Dec. 7. for construction 
and equipment of light railways. 

The Birmingham, Tame and Rea District Drainage Board invite 
tenders by Dec. 8 for three Lancashire boilers. 

Bradford Corporation require tramway stores for 1904. Tenders 
by Dec. 19. 

Cologne Municipal Council invite tenders for crection and equip- 
ment of an electricity station at Ehrenfeld. 


TENDERS RECEIVED AND AOOEPTED. 


Brighton Corporation have accepted the tender of the Genera 
Electric Co. for 81 street fire alarms and one switchboard for the 
police department at €368. The offer of the company to supply 
31 street fire-alarm telephone posts at £8 each and a 30. line fire- 
alurin central-station switchboard at £120 was also accepted. 

The British Westinghouse Company has secured a further order 
for 10 magnetic brake equipments for the Bath Electric Tramways 
(Ltd.). These sets will be duplicates of those already supplied by 
the company. 

The Lorain Ste 1 Co. have secured an order for the extension of 
the municipal electric tramways on the surface-contact system at 
Wolverhampton, and the contract for the track work has been let 
to Mr. H. Holloway at £40,000, 

Blackpool Town Council have accepted the tender of the British 
Westinghouse Company for a 450kw. traction set, with Browett 
engine, 

Battersea Borough Council have placed an order with Messrs. 
Potter & Co. for pumping plant for the artesian wells at the elec- 
tricity works, at £521, 
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Dartford Conncil have accepted the tender of W. T. Henley's Com- 
pany for supplying and laying cables at £462. 14s. 4d., and for house 
services at £85. 5s. 


Portsmouth Council have accepted the tender of the British 
Westinghouse Co. for six transformers at £52, and that of 
Davis & Co. for an iron platform and ladders, at £65. 


Wigan Town Council have placed an order with Johnson and 
Phillips’ electric cable works for cables. 


Leeds Corporation have placed an order with Edgar Allen & Co. 
for tramway points, crossings and special junction track work. 


Aston Board of Guardians have accepted the tender of the National 
Telephone Co. for telephonic apparatus at £76. 


BUSINESS NOTIOES 


Mr. T. Featherstone Smith, who has been for some years past 

peus manager of the Cape Asbestos Co. (Ltd.), has commenced 

usiness with his sons, ns merchants and agents, under the name of 
Featherstone Smith & Sons, 67, Leadenhall-street, London, E. C. 


The name of the B. and S. Folding Gate Co. is, owing to the 
expansion of business in various directions and in connection with 
the introduction of other classes of machinery, &c., to be changed to 
that of Arthur L. Gibson & Co. 


The name of Isidor Frankenburg (Ltd.), has been altered to 
I. Frankenburg & Sons (Ltd.). This alteration has been made in 
order to identify Mr. Isidor Frankenburg's sons. with the name of 
the company and involves no change in the directorate or manage- 
ment of the business. 


The Electrical Co. (Ltd.), 122-124, Charing Cross-road, London, 
W.C., desire it to be known that their old telephone numbers, 
5028, 50284 and 2483 Gerrard, have been altered respectively to 
numbers 4811, 4812 and 4818 Gerrard. 


Messrs, Thos. Mayhew Bear and Joseph Blomfield (trading as the 
ritannia Co.), engineers, Colchester, have dissolved partnership. 


Mr. E, Garside, for the past five years associated with the switch 
departinent of Ferranti Limited, has resigned his position of chief 
draughtsman with that firm in order to take up the management 
of the works and drawing office of Messrs. Lionel Robinson & Co. 
(Ltd.), Ferry Works, Thames Ditton, Surrey. 


LIQUIDATIONS, BANKRUPTOIES, &c. 


In our full report last week of the meeting of creditors in the 
matter of Ferranti Limited several errors occurred. Amongst the 
committee of 10 appointed to assist the directors in preparing a 
scheme of reconstruction or re-organisation for subsequent sub- 
mission to the creditors the name of Mr. Brotherton occurs. This 
gentleman is not Mr. Brotherton of the New Brotherton Tube Co., 
but Mr. J. Brotherton, of the British Insulated and Helsby Cables 
(Ltd.). Mr. Bamworth represents the Carron Company on the 
committee, Mr. Lamb the London Electric Wire Co., Mr. Taylor 
Messrs. Taylor, Tunnicliffe & Co., Mr. Colls Messrs. Babcock and 
Wilcox, and Mr. Estler Messrs. Estler Bros. The chair at the 
meeting was taken by Mr. Scott. Lings, & director. The company 
was represented at the meeting by Mr. Scott Lings, Mr. 5. Z. de 
Ferranti and Mr. A. B. Anderson, directors. The receivers and 
managers (Messrs. A. W. Tait and Arthur Whittaker) were present 
to give information, The G.C. Railway are not represented on the 
coninittec, 


In the bankruptcy of Geo. Neale, 2, Fulham Palace-road, London, 
S.W. (formerly trading with John Carnaby as the South-Western 
Electrical Contracting and Maintenance Co.), the first meeting of 
creditors will take place on Dec. 4 at Bankruptcy. buildings, London, 
W.C., and the public examination on Jan. 15. 


A second and final dividend (10s.), making 90s. in all, in the 
bankruptey of J. F. Worthington, electrical engineer, Foundry- 
street, Hanley, will be payable on Dec. 2, at 26, Corporation-street, 
Birmingham. 


Claims against the Electric Tramways Trust (Ltd.) must be sent 
by Jan. 1 to either the liquidator, Mr. Leslie Morse, 32, Queen Vic- 
toria-street, London, E. C., or Mr. R.A. Goodman, Granville House, 
Arundel-street, London, W.C. ' 


The discharge of Fredk. King, electrical engincer, Stone Bridge, 
was granted at. Bristol Bankruptey Court, subject to a suspension 
for two years. 

А mecting of the Prism Globe Syndicate (Ltd.) will be held on 
Dec. 29 at 60, King-street, Manchester, to receive an account of the 
winding-up. 

A meeting of the Railway Equipment and Construction Co. (I. td.) 
will be held on Jan. 14 next at Hamilton House, Vietoria Embank- 
ment, London, E. C., to receive an account of the winding-up. 

Edward Chester & Co. (Ltd). 120, Bishopsgate-street, London, 
Е.С is to be wound up voluntarily. Mr. D. F. Basden, 33, St. 
Swithin's-lane, Londyn, E.C., has been appointed liquidator. 


Sales by Auction.—Messrs. Weatherall and Green will sell 
by auction at Brunswick-buildings, Brunswick-place, City-road, 
London, on Nov. 80 and following day, at 12 for 1 o'clock, the 
whole of the valuable plant and stock of the Renewable Electric 
Lamp Co. (Ltd.) (in liquidation), comprising the complete equip- 
ment of an incandescent electric lamp factory. Further particulars 
are set out in an advertisement. Catalogues from the auctioneers, 
22, Chancery-lane, London, W.C. 

Plant for Sale.—Mr. George Adams, 144, High Holborn, London, 
W.C., has for sale a small combined electric lighting plant, particu- 
lars of which are given in an advertisement. 

The Newcastle-upon-Tyne Electric Supply Co. (Ltd.), owing to 
removal of their new power station, have for sale several Ferranti 
modern high-tension switch gear panels complete with latest type 
oil-break switches and fuses, ’bus bars, synchronising gear, high- 
tension voltmeters and synchronisers. Further particulars are 
given in an advertisement. Communications to the manager, 50, 
New Bridge-street, Newcastle-on-Tyne. 

Messrs. Cannington, Shaw & Co. (Ltd.), Sherdley Glass Works, 
St. Helens, have for sale two Silvertown and one Mather and Platt 
dynamos. See advertisement. 

Factory Premises for Sale —4 freehold manufacturing site, up 
to 50,000 sq. ft., without restrictions and within 2 miles from City 
and West-end, is advertised for sale in anothe rcolumn. 


Catalogues, &c.—A pamphlet (No. Ia) issued by Messrs. Siemens 
Brothers & Co., York Mansions, York-street, S.W., deals with elec- 
trical crane and cap- 
stan equipments, and 
is a handsome work 
of nearly 70 quarto 
pages, illustrating a 
large variety of this 
class of machinery. 
The advantages of 
electric dri ing forall 
kinds of cranes, hoists 


60-rox ELECTRIC 
WHARF CRANE. 


winches and  capstans 
have attracted the atten- 
tion of engineers for some 
time past, and it has come 
to be generally acknow- 


ledged that the electrical 
system excels in mechani- 
eal simplicity, accuracy of 
control, speed, working 
economy and easy adapt- 
ability to the varied re- 
quirements occurring in 
the practical use of this 
{уре of machinery. In 
the case of wharf cranes, 
of which a number of fine 
examples are shown 111 


the book under notice, 
the advantages of the 
electrical system of driv- 
ing 1s especiully denion- 
strable. Theillustrations, of which we have made reduced examples, 
show the electrical equipment supplied by Messrs Siemens to the 
mechanical details of a number of well-known engineering firms. 
Our illustrations show a 60-ton wharf crane supplied to the Japanese 
Government and a 30cwt. traveller supplied to the North-Eastern 
Railway Co. for their Forth Bank goods warehouse at Newcastle, 
the mechanical portion in each case being provided by Messrs. 
Cowans, Sheldon & Co., and the electrical equipment by Messrs. 
Siemens Brothers & Co. 

A new list of labour-saving tools and appliances is issued by 
Messrs. Beanland, Perkins & Co., of Leeds. 

A pamphlet describing the merits of“ Westrumite,” a new disin- 
fectant road-making and dust-laving agent, is issued by the London 
and District Westrumite Co., Dacre House, Vietoria-street. London, 
S.W.. and will interest tramway engineers and owners of tramway 
undertakings. motor vehicle owners and builder, and all to whom 
the condition of our main roads is a source of anxiety. 

Messrs. Mosses and Mitchell are issuing a circular calling the 
attention of engineers to their Tuffarine“ grey valves, which, it is 
claimed, have greater value for stationary and marine engine work 
than the company’s red valves. which have been for so many years 
in general use. 


30cwr. ELECTRIC TRAVELLER. 
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The Union Electric Co., 151, Queen Victoria-street, London, E.C., 
are placing upon the market a new combined portable precision 
(moving coil) type ampere and voltmeter. This instrument consists 
of two moving-coils instruments surrounded by a stout oak case, in 
the lower part of which is a 6-cell battery. This apparatus will 
work either erect or lying on its back. ' The voltmeter scale is 
divided into 75 equal divisions, and the instrument will read as a 
voltincter from O to 8 volts for primary and secondary batteries from 
low voltages, from 0 to 150 volts for 
private plants and battery instal- 
lations, or from 0 to 600 volts for 
supply station light and power 
mains. For ohmmeter readings, 
using the 6-cell battery, insula. 
tion up to 500,000 ohms may be 
measured, or by using the line vol- 
taves and the other terminals of the 
instrument, thc insulation of live 
circuits may be determined by using 
a simple mathematical formula. 
The amperemeter scale is divided into 60 equal divisions, and the 
instrument being of the shunt type may be used with a number of 
shunts (say one shunt from 0 to 80 amperes, and another shunt 
from 0 to 150 amperes) ; or, for millivolt readings, by putting the 
instrument into direct circuit of low voltage, voltages as low as 
тоо of a volt may be measured. The complete apparatus, which 
is shown in the illustrations, weighs 91b., and can be supplied in a 
leather case. 


Dining Table Lighting.— Messrs. D. H. Bonnella & Son, 58 and 
60, Mortimer-street, Cavendisli-square, London, W.. are supplying 
a new device for dining table lighting and similar use. 

The arrangement consists of an undercloth, which is placed beneath 
the ordinary white tablecloth. This nnderclcth is formed ot baize, into 
which is sewn at regular intervals strips of metallic braiding, alternately 
connected at one end, the whole terminating in a length of flexible cord, 
which can be attached to a tloor plug. Upon this undercloth is sewn an 
upper cloth (specially treated on the underside with a coating of india- 
rubber, which rendera it waterproof) entirely enclosing the rows of 
metallic braiding. The colour of this uppercloth is fast, so that, should 
any liquid be upset, the dye will not stain the tablecloth. An ivory con- 
nector with two sharp metallic points is attached to the fitting to be 
illuminated, with flexible cord, and it is only necessary to press the points 
through the white tablecloth into the undercloth to Make electric con- 
nection. A connector can also be attached to the underside of the fittin ; 
permanently if desired, doing away entirely with the use of flexible бога. 
The advantage of this arrangement is that it allows an electric light to be 
taken from any point on the table without damage to the cloth. 


Exports of Electrical Apparatus and Material. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrica] apparatus and material (including telegraph and 
telephone wire and material, but not including electrical mac inery, 
which is not separately specified) from Nov. 18 to 24, with tho ports 
of destination :— 

Africa—Cape Town, £1,064; Delagoa Bay, £1,475 (inoluding £1,237 
telegraph material) ; Durban, £917; Port Elizabeth, £170. Argentina— 
Buenos Ayres, £1,620 (inoluding £1,541 telegraph cable); Rosario, £57. 
Australasia—Melbourne, £30; Perth, £24; Sydney, 12.430; Wellington, 
£5,050. Belgium—Antwerp, £584. Bra:il —hio Janeiro, £17. China— 
Shanghai, £255. Frunce— Paris, £14. Germany—Hamburg, £50 (tele- 
graph material). Holland Amsterdam, £129; Rotterdam, £15. India— 
Bombay, £34; Calcutta, £826 (including £201 telegraph material) ; 
Madras, £315. Malta, £17. Portugal—Lisbon, £159. Rodriquez, 
£70 (telegraph material). Straits Settlements—Penang, £27; Singa- 
pore, £298 (including £89 telegraph material). Steden— Stockholm, 
£70 (telegraph wire). Zanzibar, £578. Total, £16,295, against £32,785 
in the corresponding date last year (Nov. 19 to 25). 


a ES 
PATENT RECORD. 


— — 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEwBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of invcntions. When Complete Specification accom. 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 

September 1, 1903. 

18,818 A. L. Weekes. Voltmeters and ammetera. 

18,829 W. E. Lanapon, J. C. FULLER and G. Futter. Iosulatora. 

18,841 S. A. Regn. Selective systems for electrical communication.“ 

18,853 J. T. ARMSTRONG and A. ORLING. Relays. 

18,854 J. T. ARMSTRONG and A. ORBLING. Telegraphic recording atd 
perforating apparatus, 

18,560 L. M. CasELLA. Switches. 

18,867 O. Imray. Telegraph apparatus. (Société 
Multiplex (Systeme E. Mercadier], France.)* 


des Telegraphes 


18,964 C. TURSBULL, jun. 


September 2, 1903. 
907 W. FArRWEATHER. Glasgow. Controllers. (Diehl Mfg. Co., U.S.)* 
934 H. Pratt and Е. Vincg. Storage batteries. 
958 A. R. L. Wittig. Indicator for controllers of electric vehicles.“ 
958 J. B 


Hannay. Electrolytic manufacture of caustio soda, &c. 


September 3, 1903. 

: Liverpool. Regulation of dynamos. 
18,980 J. W. TuNsTALL. Liverpool. Electric signalling. 

18,998 W. S. Frost. Electric generating and motive power machine. 


19,012 V. ZiwGLER. Electric lampholders. 


19,015 ManRcoNr's WIRELESS TzLEGRAPH Со. and E. RIDDLE. Contacts 
especially suitable for induction coils, 
September 4, 1903. 
19,029 J. H. A. Мсасіве. Leeds. Switch trolley heade. 
19,055 H. CooLzy. Leicester. Guiding trolley-heads along froga and 


crossings. 

19,053 W. P. W. WzaTHEBILL. Manchester. Overhead electric equipment. 

19,065 J. T. Авмѕтвоха and A. ORLING. Electro-zapillary detectore, 
relays and recording apparatus. 

19,065 C. E. Foster, E. R. Овотв and M. V. ELY. Electrical measuring 
instruments. 

19,092 W. R. Svkss, jun. Electric lockiog apparatus for signals. 

September 5, 1903. 

19,130 J. W. Lea and J. H. Perris. Birmingham. Globe lampe. 

19,142 A. T. MzrcaLr Keighley. Driving and speed regulating 
mechanism for dynamo-electric generators when carried on 
vebicles. 

19,172 Si1smens Bros. & Co. and F. LTDAI U. Controlling electric care.“ 


September 7, 1903, 
19,185 G. WIIXINsoR. Halifax. Mercury vapour lampa 
19,196 T. Parker. Wolverhampton. Production of sodium aud potassiuin 
19,20 H. LAunzi. LE. Middlesbrough. Automatic life. guard for electrico cars 
19,225 O. RENNERT. Apparatus operable by thermostatic inatrumente. 
19,249 C. E. Scaonrecper. Electric controlling apparatus. 
19,250 A. J. Briaas. Kingston-on-Thame:. Telephone re»eiver holdera, 
(Date applied for Sept, 6, 1902, date of application in U.S )* 
19,251 S. G. Brown. Telegraphy. 
19,256 D. BzaAvLIEC. Automatic fire alarm.“ 
September 8, 1903. 
19,291 E. T. PARKER. Wolverhampton. Electric extraction of todium 
potassium and the alkaline metals. 
19,5319 A. J. ABRAHAM. Glasgow. A oell recorder. 
19,541 R. T. Haves. Laying pipes for electric light. 
19,3565 Н. R. Олввлвр. Liverpool. Insulated cables. 
19,566 C. D. Ави. Reducing metallic compounds and fusing metals in 
the electric furnace. (Siemens and Halske A. E.G., Germany.) 
19,367 E. L. Pixcatna and W. H. Watton. Insulation of conductors. 
19,368 H. Parkes. Electro-deposition of copper. 
19,383 F. J. Ls Maitre. Electric ignition for explosion motora. 


September 9, 1903. 
19,399 E. Waite and J. WaLpRoN. Wolverhampton. 
facilitating inspection of electric wiring.* 
19,419 L. B. MittEBR. High frequency appliances. 
19,427 J. P. TRUMBLE and T. M. TRuxBLE. Mechanical switch for tram- 
ways and light railways on a surface contact system. 
19,457 W. A. Brown. Raising and lowering arc lamps. 
19,419 R. THory. Apparatus for eue or preventing sparking. (Date 
applied for, Oct. 16, 1902, date of application in S witzerland.)* 
19,454 E. WziwTRAUB. Operating vapour lamps from an alternating. 
current source, (Date applied for, Ovt. 18, 1902, date of applica- 


tion in U.S.)* 
Beptember 10, 1903. 

19,491 C. E. FosTEB, E. R. GRorE and M. V. ELY. Arc lamps. 

19,492 J. G. Legs. Controlling and operatiog points of electio rail and 
tramways. 

19,518 A. КосвіхкА. Underground current conductors and surface-rail 
contacts for electric street railways. 

19,514 P. Reitz. Drum switches for electric vehicles. 

19,520 C. F. Soorr. Alternating current apparatus. 
Sept. 15, 1902, date of application in U.S.)* 

19,521 C. F. Scorr. Systems of alternating-curren distribution for rail- 
ways. (Date applied for, Sept. 13, 1902, date of application in U.S.“) 

19,522 H. Currrv. Rotary electric machines. 

19,524 G. M. Gest. Manhole terminals for conduit tections.* 

19,540 R. D. Perens and H. J. ELLINGSON.  E'ectrically operated and con- 
trolled railway віро als.“ 

19,547 W. P. THomrson, Magustic excitation of synchronous alternata 
and three-phase current machines,  (B»rliner-Maschinenbau A.G. 
vorm. L. Schwartzkopff, Germany.)* 

19,555 H. Casevirz. Printing telegraph apparatus. (Date applied for, 
Sept. 11, 1902, date of application in France.)* 


| September 11, 1903. 
19,583 K. Окотовн. Berlin. Flexible isolation tube. 
19,653 J. R. For&ERGiL.L and Н. ForHgRaiLL. Detecting Hertzian waves. 


September 12, 1903. 
19,657 W. J. STEWART. Glasgow. Working of points aud plough-guides 
on electric tram or railways. 


September 14, 1903. 
19,714 G. RoBERTs. Winchester. Terminal for sparking plugs. 
19,715 8. H. Horpzw. Electrolytic meters. 
19,748 W. Peto. Protecting terminals and ensuring good e'ectrical 
contact.* ` 
19,780 G. BAMBERG. 


Pipe aockets for 


(Date applied for, 


Electric lamps. 
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September 15, 1903. 
19,799 5$нквАвр CowrER-CoLzs & Co. and S. Cowrgg-CoLEs. Electrotypes. 
19,801 W. L. BAxLzy and W. A. Terron. — Electrochemically-deposited 
jacket for explosion engines. 
19,815 J. SuiTH. Oldham. Carbon holder. 
19,836 S. E. PAGE. Insulated joints for railroad rail sections. 
Railway Joint Mfg. Co,, U.S.)* 
19,848 H. OrTHOFF and M. DURNBERG. 
19,858 R. J. ALPE and I. H. Davis. Birmingham. Sparking plugs. 
19,877 S вмехв Bros. & Co. Electromagnetic relay apparatus, (Siemens 
and Halske A.G., Germany.)* 
19 882 G. B. BAsy. Electric fuses. 
19,886 B. G. LAMME.  Electromotive force regulatore. 
Oct. 2, 1902, date of application in U.S.)" 


(Weber 


Automatic receivers.* 


(Date applied for, 


19,87 B. G. Lemme. Controlling appiratus for electric motors, (Date 
applied for, Sept. 29, 1902, date of application in U.S )* 

19 894 W. C. Roprnson. Incandescent lama. 

19,896 W. E. Evaxs. Driving dynamos by steam turbines, (Gesellschaft 


zur Einfuhrung von Erfindungen m.b.H., Germany. )* 


. September 16, 1903. 
19,927 H. W. CLOTHIER. Manchester. Construction of switch geare. 
19,948 L. J. HuNT and Sanpycrort Founpry Co. Liverpool. Alternating 
current induction motore. 
19,961 Sra Hiram Maxim ErEOTRICAL AND ENGINEERING Co. and J. 
HARRINGTON. Tumbler switches. 
19,965 W. C. Heap, W. A. SNAPE and R. C. VoLLAND. Electric lamps. 
19,974 Е. W. Massey aud T. C. Perkins. Birmingham. Trolley mechanitm. 
19,9£6 A. OsSTERRBICHBR and L. NEMELKA. Automatic block.sigaalling." 
20,000 G. BAM BRRd. Rec'ifying alternating currente. 


September 17, 1903. 
20,012 T. BALLARD and W. Howarp. Sheffield. Cable terminal.“ 
20,017 J. MacLean. Glasgow. Field magnet bobbins. 
20,027 A. D. Smita. Keighley. Switches. 
20,043 J. R. CRAwronp. G'ow lampe. 
20,047 J. R. QUAIN. Automatic lighting by supplementary curreats iu 
case of failure of main current. 
20,061 J. Morin. Receivers for wireless communication.“ 
20,072 E. ро Bois. Coin mechanism for electricity meters. 


September 18, 1903. 
20,101 J. MacLEAN. Glasgow.  Ariatures for dynamos and motora. 
20,102 J. Gray. Bracket attachments for telegraph and like posts.* 
20,109 J. W. Hams. Manchester. Variable resistances. 
20,128 B. G. LAMME. Electric lighting. (Date applied for, Sept. 29, 1902, 
date of application in U.S.)* 
20,137 J. W. Ewart. Arc lampe. 
20,155 P. RIEUNIER. Liverpool, Electricity metere. 
October, 1902, date of application in France.)* 
20,165 A. G. BLoxaM. Treatment of liquids with ozonieed air or other 
gà:eous оге mixture», (E. Dillan, Germany.) 
September 19, 1903. 
0,219 W. S. BourT and C. R. Boutt. Electric traction. 
20,230 E. P. WzTMORE. Automatic circuit-breakers.* 


September 21, 1903. 

R. F. Hair. Birmingham. Rheostats, motor starting regulatora, &c. 

W. MacauLAY. Ireland. Electric sparking device. 

20,274 Sır Hiram Maxim ELECTRICAL AND ENGINgERING CO, А. W. Нил, 
and J. HABRINGTON. Casing or conduits. 

20,285 W. BLAcKMORE. Separation of ores by electromagnets. 

20,291 C. F. IuTcHEL, Electric fittings (Dae applied for, Oct. 15, 1902, 
date of application in U.S.)* 

20,301, 20,302 and 20,303 Morgan Сҥносївв Со. aud C. W. 
Commutator brushes. 

20,510 J. GRoUVSLLE and Н. AnquEMBOURG. Transmiesion to a distance 
of the variations in any source of energy. 

20,515 С. A. WEDEKIND and Н. P. R. L. PöRSchE. Production of a porous 
hard electrode mass insoluble in alkalies from metallic oxides or 
metallic powders.* 


September 22, 1903. 
20,537 G. G. Jackson. Gillingham. Magnetic minder for iron ships. 


(Date applied for 


nS 


Salus. 


20,566 L. FRANK. Birmiugham. Coverings for insulating wires. 
20,401 C. E. HUNTER and W. Н. WARREN. Switches. 
20,405 F. ScHROTTKE and GESELLSCHAFT FÜR DRAHTLOSE TELEGRAPHIR 


M.B.H. Liverpool. 
devices therefor.* 

20,425 H. M. Hopart. Ventilation of dynamo-electric machines. 

20,424 F. Poxca. Sparkless running of commutating dynamo.electric 
machines. 

20,425 H. J. HApDAN. Fastening ineulator blocks to walls, ceiling», &c. 
(Schauzenbach & Co., Germany.) 


Producing rapid electrical oscillations and 


SPECIFICATIONS PUBLISHED. 
Norz.— All specifications can be obtained at the uniform price of 8d. each. 


1802. 
21,901 Scumrpr and Fasrs. Accumulators. 
22,067 J. H. SUTTON and L. Grecsox. Conduits for cables, 
22,140 Curesa. Electric signalling apparatus. 
22552 Myers Apparatus for locating breaks and earths in circuits, or for 
comparing the resistance of one circuit with another. 
22,705 HELLMANN. Electric motor-car. 
24,429 HcoPER, Insulated conductors, 
24,704 CAROLAN (G.E. Co., U.S.), Ice scrapers for electric railways. 
25,151 B.T.-H. Co. and Clixkzu. Synchronism and phase indicatore. 
26,034 CaRoLAN (G.E. Co., U.S). Recording instruments. 


26,038 CaROLAN (G.E. Co., U.S.). Electric track brakes. 

26,041 CAROLAN (G.E. Co, U.S.). Are lamps. 

26,042 CAROLAN (G.E, Co., U. S.). Electric Motore. 

26,015 CAROLAN (G. E. Co., U.S.). Electrical synchronising devices. 
26,045 CAROLAN (G. E. Co., U.S). Electric rock dril!s, 

26,046 CanoLaN (G. E. Co., U.S.). Power tranemitting ropes. 


26,47 CaROLAN (G. E. Co., U. S.). Transformers. 

26,104 Kina. Automaticaliy- moving points of tram way and railway lines, 
applicable also to switches on trolley wires. 

26,272 ABLETT. Alternate- current motors. 

26,575 CAROLAN (G.E. Co., U. S.). Electrical connectors. 

26,376 CAROLAN (G.E. Co., U. S.). Insulation of switches. 

26,580 CanoLaw (G.E. Co, U.S). Automatic potential regulators. 

26,582 CAROLAN (G. E. Co, U. S.). Rheostats. 

26.420 SraTTER. Switchboard frames. 

26,455 MzATCHEM. Electrically-operated point sbifters. 

26,468 Hcop and Honey. Fuse boxes, 

26,694 Down (Franzen). Electric control and lighting of gas burnera. 

26,876 STELJES ard TyYPEWRITING TELEGRAPH CORPORATION. Electrical 
tranemiesion of ty pe-recorded messages. 

27,089 Ros»NBERGER. Electric power for sewing machines. 

27.150 RamMonepa. Sparking plugs for explosion engines. 

27,237 Byna and Слзгевр, Electrical connection for conduit boxes. 

27,475 Hawkes, MobrLET and 'TavrLonR. Coia-operated apparatus for 
administering electric shocks. 

27,838 SmitH. Electric lampholdera. 

27,895 LascHET. Casing for supporting the effective iron rings of electrical 
machines. 

27,897 Pocnon. Electric ignition for internal combustion engines, 


1903. 
Vacuum tube for the production of spectra. 
11,552 Harris. Section insulating bridges for overhead conductora. 
12,484 Braun. Transforming electric waves for wireless telegraphy. 
15,221 Мламето-ЕгествІс Co, and LEON Dus G. WooLLEy. Magneto- 
semaphore mechanism. 
14,106 HADDEN (Bergmann-Electricitiits- werke Aktien Gesellschaft). Elec- 
tric ventilating fans. 
14,525 Maxson. Ship's telegraph alarum. 
14,979 Aron. Electricity meters. 

15,557 Roos. Magneto-electric ignition for internal combustion engines. 
15,552 ELECTRIC AND ORDNANCE Accessories CO. and Hari. Dynamo- 
suspension gear for electric lighting of railway carriages. 

16,132 Evans (A.E.G.)  Mectifying polyphase alternating currents by 
unipolar or aluminium cells, 

16,450 SrgMENS Bros. & Co. (Siemens and Halske A. G.). 
apparatus worked by alternating currents. 

17,072 Рлумв. Syntonising two circuits, and apparatus. (Secret document 
under sec. 44, Patents, &c. Act, 1883.) 

17,666 HoLzkNEcHT. Determining action of Röntgen rays. 

18 576 Тн mpson (O. and H. Keller), Connection block for conductors 
applicable also as an insertion contact and ceiling rosette. 

18,586 LANGDON FULLER AND FULLER. Porcelain insulators. 


10,532 Goxrze. 


Signalling 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


[ER 


NEW COMPANIES. 


„ BELSIZE " MOTOR CAR AND ENGINEERING CO. (LTD.)—Reg. Nov. 21. 
capital £30,000 in £1 shares, to acquire and carry on the business of motor 
motor and car builders and electrical and mechanical engineers carried 
on as Marshall & Co. First directors: J. Barber, C. Higginbotham, 
Н. Summers, J. H. Smith and J. Whitehead. Reg. office, Belsize Works, 
Clayton, near Manchester. 


BRITISH ACCUMULATOR CO. (LTD.) Reg. Nov. 20, capital £5,000 in 
£l shares, to acquire the business of electric accumulator sellers and 
merchants now carried on as the British Accumulator Co., and the right 
to sell in the United Kingdom and colonies electric accumulators either 
wholly or partly manufactured by the Allgemeine Accumulatorenwerke 
Actiengesellschaft of Vienna, and to carry on the business of manufac- 
turers and vendors of electric accumulators, and all other articles used in 
connection with electric lighting and accessories thereto. First directors, 
A. Lederer, E. Lederer, J. Lederer, M. Pal and F. von Gerson, C.E. 

ELECTRICAL TURNERY (LTD.)—Heg. Nov. 20, capital £2,000 in £1 
shares, to adopt an agreement between Electrical Turnery (Ltd.), T. H. 
Cramp, A. G. Scott and H. Wyman, and to carry on the business of 
turners of wood, ivory, bone, metal and other materials, pattern makers, 
founders, cabinet makers, telegraph, telephone, electric and general engi- 
neers, manufacturers of and dealers in electrical and other bells, tele- 
phones, lamps and apparatus, «c. The principal subscribers are J. H. 
Maunder (110 shares), C. F. Quicke, consulting engineer (50 oe 
J. Connolly, electrician (70 shares), A. G. Scott (60 shares), C. F. Free 
man (60 shares', T. White, electrical engineer (150 shares), A. Jaray, 
electrical engineer (60 shares) and H. Wyman (260 shares) First 
directors, C. Н. Freedman, A. Jaray, J. H. Maunder, C. F. Quicke, A. G. 
Scott and H. Wyman. 


STATUTORY RETURNS. 

MATHER AND PLATT (LTD.)--In return to Sept. 10 the capital is 
£1,000,000 in 50,000 preference and 50,000 ordinary shares of £10 each, 
of which 40,000 preference and 40,000 ordinary shares have been taken 
up. 410 pei share has been called up on 21,705 preference and 2,500 
ordinary shares and £7.10s per share on 7,405 preference. £208,262. 10s. 
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has been received. £483,000 is considered as paid on 10,800 preference 
and 37,500 ordinary. No mortgages or charges. 


MONTE VIDEO TELEPHONE CO. (LTD.) —The return to Nov. 12 gives 
the capital as £160,000 in 87,000 preference and 73,000 ordinary shares 
of £1 each, of which 86,492 preference and 72,683 ordinary shares have 
been taken up. £159,172 considered as paid. Motrgages and charges nil. 

SIR HIRAM MAXIM ELECTRICAL ANO ENGINEERING CO. (LTD.) — 
According to return to Sept. 2%, the capital is £190,000 in £1 shares, all 
of which have been taken up. £1 per share has been called up on 42,500 
shares and £37,992. 123. 6d. has been received, leaving £5,207. 73. 6d. in 
arrears. 147,500 shares are considered as fully-paid. Mortgages and 
charges, £20,000. | 

MORTGAGES AND CHARGES. 

CITY OF WELLINGTON ELECTRIC LIGHT AWD POWER CO. (LTD.)— 
Issue on Nov. 5 of £75,000 6 per cent. first debentures, part of series 
created May 7, 1903, to secure £100,000. Property charged, company's 
undertaking and property, present and future. No trustees. No previous 
issue of same series. 


Р. A. GLOVER & CO. (LTD.) — Issue on Nov. 14 of debenture for £500, 
part of series created April 11, 1902, to secure £6,000, charged on com- 
pany's undertaking and property, present and future, including uncalled 
capital. No trustees. Previously issued of sume series, £5,000. 


KENT ELECTRIC POWER SYNDICATE (LTD.) Memorandum of satis- 
faction in full of charge, dated May 21, 1908, securing £1,500, has been 
filed. 

LANGDON-DAVIES MOTOR 00. (LTD.) — Issue on Oct. 26 of £200 and 
on Nov. 12 of £400 debentures, part of series created Oct. 15, 1902, 
to secure £6,000, charged on company's undertaking and property, pre- 
sent and future, including uncalled capital. No trustees. Previously 
issued of same series, £4,500. 

WOKING ELECTRIC SUPPLY OO. (LTD.) —Issue on Oct. 31 of debentures 
for £50, part of series created Nov. 2, 1899, to secure £25,000, charged 
on company's undertaking and property, present and future, including. 
uncalled capital. No trustees. Previously issued of same series, £22,550 


CITY NOTES. 


as 


MEMORANDA.—Bank rate 4 per oent. (since Sept. 8, 1908). Price of 
silver 2614. per os. (Nov. 26). Consols 883—88{ for money, 88{—88{ 
for account ; 24 per cent. annuities 883—881 (Nov. 26). nsols Pay 
Day, Dec. 1; Stocks and Shares Continuation Days, Dec. 9 and 28; 
Ticket Days, Dec. 10 and 29; Pay Day, Dec. 11; Mining Share Carry- 
over Day, Dec. 8. 


ARON ELECTRICITY METER (LTD.) —The transfer books will be closed 
from Dec. 7 to 26 inclusive. 

BRITISH ALUMINIUM CO. (LTD.)- At an extraordinary meeting on 
Friday the resolution for reducing the capital from £100,000 to £310,000 
was confirmed. 

GENEVA TRAMWAYS CO. (LTD.)—The report for the period from the 
incorporation of the company to Sept. 30 states that the company was 
registered on Dec. 6, 1901, for acquiring shares of the Compagnie 
Genevoise des Tramways Electriques, owning and working a complete 
system of tramways, about 136km., in and about the city and canton of 
Geneva. In the belief that the suspersion of profit earning by the Swiss 
company was occasioned by temporary causes only, the directors obtained 
from Messrs. L. Hirsch & Co. loans, amounting to £38,250, with which 
to meet the debenture interest falling due on July 1, 1902, and Jan. 1, 
1903 ; but when it became apparent that a protracted period must elapse 
before the Swiss company could earn sufticient profit to provide the com- 
pany's debenture interest, and tbat further funds would possibly be 
required for both companies, the directors were compelled to propose to 
the debenture holders a rearrangement of the finances of the company. 
At a meeting of the holders on June 25, 1903, it was resolved to postpone 
for three years from Jan. 1, 1903, the payment of interest on the 44 per 
cent. debentures, and to authorise the company to create £20,000 of 
5 per cent. short term prior lien debentures charged upon the shares held 
in the Swiss company, and to issue £39,692 5 per cent. third debentures 
in satisfaction of the previous advances of Messrs. L. Hirsch & Co. 
Neither class has yet been issued. 


LANCASTER AND DISTRICT TRAMWAYS CO.—At the meeting on 
Saturday, the chairman (Councillor A. Bell) referred to the negotiations 
for the sale of the undertaking to the Corporation, whose valuer estimated 
tbe concern as worth £30,610, not including stables, horses, &c. The 
Corporation offered £27,000, but the directors asked for £30,000, or 
expressed their willingness to themselves appoint a valuer to act in con- 
junction with the valuer to the Corporation, and to accept whatever sum 
these two gentlemen decided upon. The Corporation declined those terms 
and withdrew their offer. He (Mr. Bell) believed that by electrifying and 
doubling the line the traffic between Lancaster and Morecambe could be 
increased sixfold. 


MORECAMBE TRAMWAYS CO.—At the meeting on Thursday last the 
chairman (Mr. S. J. Harris) said that the directors had given à good deal 
of consideration to the question of electrifying the line, but he regretted 
not being in a position to report to the meeting that they had made 
arrangements with the local authorities. The adoption of electric haulaga 
would be in the interests of the company and the town of Morecambe. 


POWER GAS CORPORATION (LTD.)—The report for year ended Sept. 30 


states that the extension and remodelling of the works at Stockton-on- 


Tees have been completed, and the cost is included in the amount of the 
advance to Messrs. Ashmore, Benson, Pease & Co. (£115,036). New con- 
tracts of considerable value have been secured for the installation of 
power gas plant, both in this country and abroad, and also for the exten- 
sion of existing installations. An act was obtained in the past session 
conferring powers for the distribution of electricity and power gas 
throughout North Staffordshire and parts of the counties of Derby, Flint 
and Denbigh. The corporation has acquired the sole rights in this 
country for the manufacture and sale of the appliances patented by 
Mr. Benjamin Talbot for mechanically agitating the fuel in gas producers. 
The profit for the year was £13,082. £2,000 has been written off pre- 
liminary expenses, and a dividend at 5 per cent. per annum upon the 
ordinary shares is recommended, leaving £1,693 to be carried forward. 


STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
been asked to allow 50,000 7 per cent. cumulative preference fully- paid 
£1 shares of the Blackheath and Greenwich District Electric Light Co. 
(I.td.) to be quoted. 


— — — — parma — —— — 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— ——ͤ2ꝑnꝙ— — — — »" 


T # | Ino. AGGREGATE. 
ne. or Dec. NEN 
ended E | (a) NS of amount, Ine. or 
n * — | "E | Deo. (а) 
| £ | 4 4K ~ £ 
* Aberdeen Won . .. Nov. 21 1,040: + 3988 95 81,678 |+ 5,968 
Ayr Corporation... , „ Sl 71! + 4| 27 9,89 '+ 52 
PAR Pm exse Tay 18 169 . - 97. 454 8,217 27 
Bexley ы Council...... „ 20 153 | 5 7 1. у 
ir en $9*09000990909695000* оо, ooo aoe . ees eee 
“ TERRAE иналы |o.» 91 4,871 | + 943 | 20 108,781 + 2904 
“Blackburn Corporation...... ase was è ask $2 aes 
Blackpool Corporation.. „, 19 900 + 15 $483 86.235 + 203 
Black and Fletwood... „„ 81 186 | + 1; 21 19,553 - 110 
Bolton Corporation . .. n о 1. + 18 83 6304 f 7000 
iton Corporation ......... А ; i+ 7 б + 100 
Bournemouth Corporation.| „ 18 IWE у 94 858.206 KO 
*Eradford Corporation ...... „ 29 8,358 + 276 83 190218 + 18,941 
Brighton Corporation ..... , B 751 + 10 62 45987 + 6,414 
Brisbane Tramways ......... Let. 7 2.800 - 90 n 82, + зъб 
* Bristol Tams & Ci .| Nov. 20 4,303 + 266 96 187,819 + 18,557 
*Buenos Ayres & Belgrano...| Oct. 25 806 + 905 1 З, + £05 
Burnley Corporation......... Nov, 21 751 T 98 84 85917 + 6. 193 
Burton Corporation .........: „ 22 995 | a s 
Calcutta Tramways CO. „ 21 135.525 +24,590 21 692,190 + 120,008 
Camborne-Redruth ....... „ B 122 ss Р 
Cardiff ration ......... „ 21 1,769 + 84 67,666 + 18,563 
Carlisle Tram Co » 21 158 | + 84 4 46 8,994 + 731 
Central London way..| „ 21 7,88 -= 95 21 89,059 — 6,719 
Chatham and Dist. Lt. Rys.) „ 19 508 + 206 95,094 vs 
CIN A зош London Riy., „ $93 8080 - 461 2l 64,691 - 3,658 
Cor сто са Co. „ 19 992 + 83, 86 94,961 - 3,83 
Darwen orpora on ......... ! өөө өз, l eee TP TM eee 
Devonport & Dist. Trams... „, 13 527 ＋ 133 454 91,000 + 1,293 
"gb muss B mt сн D IOS 
ucan ray. „. t s + 
Dublin Southern Distriot.. „ 20 796. + 87 %90 29.165 | ＋ 565 
Dublin United... ............... „ 20 3.459 + 45 420 82,454 M 
Dudley — Stourbridyge........ | .» 19 7e + 88 154 89,171] + 8,698 
Dundee Corporation » 18 1793 | + 6 i Vis TA 
East Ham Council | „ 21 М9 + 191 | 184 33,274 + 6,885 
Gateshead & Dist. Trams. „ 18 du | + 89,490 + 5, 2.9 
Glasgow Corporation „ 21 18,593 + 1,299 | 25 813,159 + 86,298 
Gravesend— annesi kaosi » 10 850 + 2 i ү + I 
Greenock & Port Glasgow.. 50| + 043 + QU 
И „ 11 1,180 ү 1% 
ax Corporation ...... | „ 18 1.172 io ox %% 4003 + 5,886 
Hartlepool Tramways ...... „ 18 248 + 76 453 19,398 + 153 
Hudder feld |.................. » 21 1,108 | + 182. 88 42,766 + 6,616 
Hull Co tion ............ » 31 S84 + 220 184 63,842 + 8,583 
Ilkeston Corporation......... „ 18 124 ae 1 124 T 
Isle of Thanet Co ы t l 29 + 39 а 21,148 8 Lon 
Ktdderminster & District К - , 
Kirkcaldy Corporation „ 18 18 — 8 6,6 0 ES 
Lanarkshire Trams Co. » 19 664 ess $14 11.178 $n 
"Leeds Corporation... ...... „ 21 4,992 + 332 98 195, + 11,729 
"Liverpool Corporati „ 14 10163 + 455 je 889,601 + 63,644 
. etpoo* V/OFDors on | „ 21 9, 105 + 2,68 | ’ , 
Landen County Counci | , 14 3.16 f 3,90 183 380,58 + 60776 
on County Council ... vi | 5 77 
Lowatoft. Рае „ 92 142 E: i i 
Manchester Corporation. ., 21 10,798 + 5.915 | 28 973467 + 147,298 
Mersey Railway .............. " 1,817, + 110 21 27,929 + ‚478 
Мөгіһуг .. .. EI EA UA pU. 
Middleton ..............| „„ 18 255 + 44; 44 14,614 + 1,811 
Newocastle-on-Tyne Corp... „ 21 8448 + (67 21 78,593 — 8,178 
Newport (Мор.) ............... al 44 + 209 3 1.284 + 675 
Oldham, Ashton & Hyde. „ 18 532 .f 15 454 95095 + 1,579 
Perth (W. A.) Elec. Trams. „, 20 1,995, + 266 $6 53,51 + 6,041 
Peterborough .................. „ 18 1*0 . 42 0,716 элек 
Poole and District........... | » 13 252 | + 23; 454 13,974 + 2,025 
Portsmouth Corporation E "i x 198 i+ zl | 1453 1115 Bi MOT 
Potteries ........................ м 1 ‚б = 125 
. es „ 13 99 1 453 бї + 71,606 
Salford Corporation .......| „ 23 3,60 “ + 617 34 190,18 „ 3,727 
Sheer nes... q . „ 11 63 | gs 31 2,759 Б 
Shefüeld Corporation... , 22 od + 50 21 97,412 + 1,525 
*Southampton Corporat'n... 19 toi | + — et . 
Southend Corporation ...| „ 18 213 + 42, 88 ^ 11554 + 1,892 
Southport Tramways ...... » 18 259 | + | 454 14,492. + 2,547 
S. Staffordshire Trams. „ 18 99) | + S14 | 454 41,548 + — 6,82 
“Sunderland Corporation. „ 22 EU. | x Es 453 0 s x ed 
*Swansea Trams. q „ 18 7 , , 
Taunton Trams PUR ^ 13 44 | - 7 il 2,792 — 197 
Tynemouth and District.. „, 13 914 | - 9; 45 14.455 + 1t6 
Tyneside Trams Co » 18 OS | + 49 | 46 15,088 
Wallascy District Council.. m m ' m + 10 | Pu 8820 + 9912 
Weston super - Mare ТҮТТҮ эз 8. | = 1 = 
W an Co ration ä 4 ** onn een Bee ove eee ! ose aki 
1 Oton District.. 5, 13 971 T 42 453 17,828 + 7.556 
Wrerham.. . . . . . . . . .. „ 18 116 82 4,580 но" 
Yorkshire Woollen District; „ 18 ; 388 E8} 14.710 


(a) These comparisons are with the corresponding period last year. : _ 
* Partly electrical. t Minus 8 days. {Minus 2 даув, YPlusSdays. $ Plus 2 days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


: Е | B 18 BUSINESS, 
45 | : i MM Kov. 25 FE Dus Nov. 25 
0 @ Мм” 

а а = Bigh-| Low 
Hign-| Low MeL S 
ELECTRIC RAILWAYS, TRAMWAYS,20. 2 s. d. est. | eat. — lephone (ly pai 8 2 в. 4. : est. 

2/6 lo-Arg' tine 8h о сш 5 5 3lApril, Oct| 4b | 45. 5/160 e one paid) ..........-.. 4 ugust ..| -- 
Bt, 105 E Permanent Uy Deb. Stock ........| 195 —130 | 4 12 4 | 1283 пов Шве. 6% | National Co. Pref. Stock ...... act 101 —103 | 518 9 is 102 105 
n Barve ода тшне Ord. —— : з 3 5 Ws „| ee en 670 Do. 9 „ 1 zu : о 9 | reb. Aug 2 
© UA VUA. FI... TIMTMIM — oe oe oe ыы ee we wen ee OEY = , d 
100 А) Do Do. x Deb. Stook (төй) AUN SRM п ae f i Hm eje 10 6/0 po сс Сиа Sad In s put { 1 р Ко, dut 51 8 
* | Brisbane Electrie Trams. invest Ord) 2 —8 s Р 2° | se. say - Do. Deb. Stock 84 per Cent. (red)... 95—07 |314 4 | June, of 
5| 26 | Do. Брег Cent. Cum. Pref. ............ 83-44 | 517 8 » pce Ж ВЕ А ро. А рер Dant Бер. зек іе. 102 —104 | 8 17 5 T ges sas 

St.] 447 | Do. 44 per Cent. Deb. Prov. Certs. 98 —102 |4 9 6 p : .. 10% Oriental ..... e| 16—12 | 7 2 0 April, Oct) .. 

8% ways and Carriage Ord... 20 —21 | 8 10 10 | Feb, Aug на РЕ | 1 E 6 per Cent. Cum. Frei. ә 1—1} er NM. ee 
4% | Do. oum. Prof. г. (fully paid) (— аваж, 104—1 81511 és | ce о 540 nited River Plate . .... . . 5 —6 1 ' » co Ps 

St. 47 | Do. Cent. Debs. ..................... 108 — 108 8 14 1 Feb, Aung | 5| 3/6 | Do. 5 рег Cent. Cum. Pref. ............ 51 |415 3|June,Dec| .. . 
St. 6 British, lumbia Elec. Rlwy. Det. "Ота. 30 — 312 8 92 S]. st. 5% |* Do. 6 per Cent. Deb. Stock (red.). . .. . 104 -107|418 9 June, Dec 
Bt.) 5% | Do. per Ord. Stock ..... ТТ 93 —96 5 6 5 a, 91 js ELECTRICITY SUPPLY. 

i 4/21 Do. / Cum. P s Pref, | ooi re 10 —1 J 416 8 “sé 1081 e- 1 Blackheath & Gr'nwich. Dist, Ord.(f.p.) t- EY 2x ч 5 

44% | Do. Cent, Ist Mort, Pods. . 10 101 4 6 7 L 111 iii St. 44% | Do. 43 Ist Db. Stk. Prv.Cts.(rd.&con.)| 116 —119 | 8 15. 7 B e] 
10/0 | British Electrio Traction Ота............ 113—12 | 613 4 T 114 И 1016/0 | Bournemonth & Poole Elec. Bup. Ord. 194-133 5 18 6 2 Sp alt cx 
6/0 Do. 6 per Cent. Cum. Pref. ............ 11 —114 | 5 4 3 | Feb, Aug 224 lg 10| 4/8 | Do. 4 per Cent. Cum. Pref . ..| 10—11 4 110 Зи E 

Bt Do. б per Cent. Perpetual Debs . . . . 120 —123 | 4 1 4 e 2 aa || 10| % | Do. 6% Cum. Second Pref. .. .. 1—12 5 0 0 5 se 

Buenos Ayres and Belgrano Ord......... 0—2 2. L zo . ау Do. т Cent. Deb. Stock (red.) ...| 108 —106 4 5 8 is eje 
20 Do à г Cent, “A Биа. аон И а d ea .. 51 5,5, 47 Bron e en 100 —10 | 4 7 5 i s. 
e „ 0000200092800009004000909092* е 16, 5 46 m ton ensi n up 1 1 4 eo a 
Bt БУ | Do. Cent, Debs. ыш... 100—109 2 12 10. | „ß те ннн ны шн os coe Mar napi] 
St. 5% | Do. BY nd Deb. „ Certs. | 98 —101 5 0 9 „e [100 | 993 || Б зо | Oaloutte Electric Supply Ord. €y-74 |4 6 8 Е 7 7 
26 | Calcutta Tramways ............. . -7i 3.21 Ve r e! St. 4% Central Elec. Sup.Co. 4j Guer.Db. "Stock 107 - 110 3 13 2 D s " 
100 jy | Do. 44% Ist Deb. Stack fred.) .. 105—108 | 4 4 1 ee 1014 1105 Б 46 | Charing Cross & Strand KlecirioSup.. 9 - 5 5 8 Feb, Aug 9] .. 
1/9] | Cape Electric Tramways Shares......... 1—2 |710 0 .. T 5 2/3 | Do. 4 per Cent. Рге!...................... 5 318 8 | Feb, Aus 

St. 47 Soan опаов eae Block — 91 — 94 | 4 6 0 | June, Dec | 244 | 91 bl 9;3 Do. Gig Undertaking 445 Cm. Pref. ‘Ls 410 0 2. 4120 412 
ВЫ 42 | Do. 4 рег Cent, Pref. Stock . .... 99 —102 | 8 18 10 — 2 St. 47 | Do. 4% Deb. Stock (red.) . . —— — 104 —106 3 16 2 М D: 

100 47 Do. Deferred Stock eoosesosetdboa esse 660 96 — 90 4 1 8 és es oe - 8190 Chelsea Electric Supply 953 e 54—6 48 4 March i 54 

47 Do. 4 per Cent. Deb 115 — 11813 711 ee . | St 447 * Do. 4 per Cent. b. Stock ng Ò ..| 107 —110 | 4 8 0 Jn, Dec ee ee 
2/6 | City of Birmingham Trams.5% Cm. Prf.| 5 -5 | 41011 .. 55 1| 5/0 | City of London Electrio Ligh rd. 10 —104 | 4 15 3 | Feb, Aug 103 | 10] 

100| 4% | Do. 4 per Cent. let Mort. Debs. ...... 98 —101|3 19 5 T 991 10 €/0 | Do. 6 per Cent. Cum. Pref. ........... 18 —14 |4 5 9 Jan, July | 134 | 13 
2 29% | City and South London Rly. Con. 8 50 —52 |6 v 7|Feb Aug 50 | .. [ist | 57 - Do. 5 per Cent. Deb. Stock (red.). .. 122 —127 | 18 11 In, Dee. 
SE 5% | Do. 5 per Cent. Perp. Pref. (1891) ...| 127 —130 | 317 3 | Feb, Aug 28. lios st. 44% | Do. 44% 2nd Deb. Stock (red.). 102—105 4 9 5 ^ M. NS 
St 6% Do. (1896) €00 5259009000559 „„ 009992260 oo aces 135 —128 8 18 10 ee 120 1251 ! 10 4/0 County of London & Brush Prov. Ord. 7 — 83 4 14 2 MA 8} А 
81. 57 Do. „ ee seda qui 120 —125 4 1 1 vs ne 10 60 | Do. 6 per Cent. Cum. Pref..... 111-133 416 0 | Mar, Sept РИ 

| 4% | Do. 4 рег Cent. Perpetual Debs ... 109 —112 | 311 7 | May, Nov st. 447 | Do. 44% Deb. Stock (all paid) (red.) 108 — 111 4 2 8 . 110 
Bui Dubia Unitet оташа, 120) Ма, 12—13 |4 4 7 - . 5 20 | Folkestone Electricity Supply Co. ( Ord| 54—8 |4 3 4 » RO 
6/0 | Do. 6 co н 67 m. Fri 15—16 |315 0 .. St. 49%] Do. 1} 1st Deb. Stock (гөй.)........... | 100 —108 4 7 5 “2 iol у 

st. 6/0 | Electric C DOE Stock (odo 31—44 |613 4 з ‚| ++ 5| 36 | Hove Electric Lighting От@...............| 74-84 ⁴ 5 0 0 is © 
5% | Do. v Cent. De ned.) % 95 —98 |5 2 0 L я 5 6/0 | Kensington & Knightsbridge Ord. em 10-14] 4 611 s T 
3/0 | Gt. Northorn & City ne Prt. Ord. (4%)| 74—84 |310 7 - &| 6% | Do. 6 per Cent. Ist Pret................... —7 |4 5 9 Jan, July ы 
. | Gt. Northern, Piccadilly & Brompton St. 4% | Kensingtn. & Kngtbg.Co.&Not ng till 
Ord., Speyer Bros. Ora Сегіз. ...... 9 —10 cá . Co. (Joint Station} 4% Deb. Stck.(red.)| 101 —104 | 3 16 11 - Е 
{Imperial Tramway 5 0 aneas tanisa 20 — 21 413 0 Mar, Sept . • 8 КЕ London Electric Supply Ord 11—2 a m i т 
t Do. 6 per Cent. Pref. —2—2—*7»» „3 14 —14 4 2 10 Mar, dd oe b 8/0 Do. 6 per Cent Pref. eerte: 5 mE 5 9 1 55 115 
Bt 4 i 11 Do. 4} per OD Debs, ir zv pr 109 — 11143 1 -— „st. 4% | Do. 4 per Cent. Ist Mort. Deb... nne 98 —101 4 0 6 Mr, In, 8, 0 99 | .. 
e of Thanet Elec. Trams х 33-43 |617 8 * d 1680 Metropolitan Electric Sup. Ord. . 172-184 4 3 9 | April, 17) | 17} 
Bt. is е 4 per Cent. Deb. Stock ............ 92 —95 |4 4 8 85 5 .| Do. per Cent. Cum, Pref....... 41—1i ЕА M 4, .. 
10 13% | Liverpool J Overhead allway Ord. 4-5 210 0 Feb, ug | -. st. J Do. 44 per Cent. Deb. Stock 1st Mort.| 110 —114 | 3 19. 8 In, Dec ..| 11 
5 Do. : per 52 р Е — е ee 2 0 10 101 4 13 0 Feb, Aug St. 347 Do r Cent. Mrt. Db. Stock (590) 96—99 |311 7 T ss 
355 Do. T ted Trams. Са: 9919.42 19.9 | Jan, July | Sc |... 1160 Notting Hill Electric rd.... . . 195-13) 4 811 March.. 
6, London United Trams. 6% Саш. Pret. 111—12 |4 3 4 — dl ) 18 100 4% | Do. 4 per Cent. 1st Б Debs. ween] 88 —101 3 19 3 : is 

| 4% | Do. 4% let Mort. Deb. 055 — 104 —106 | 3 16 8 1054 „ || 5 26 | Oxford Rlectric Ord. ........ энөө өөө] 51-53 4 15 8 March І 

oe Mersey Con. Ord. Stock... MURS 8 —11 os nt St. 47 Do. 4% Deb. Stock 96 „ „„ 6 6 660 %%%. 98 — 100 4 0 0 eo se 

.. по; үре [орь рер. Pref. n. — 1 12—15 . l| .. | Band Electric. . * | Р T 

e „ us — ө . 160| 447 Royal Elec., Montreal 4}% 1st Mt. Deb.| 99 —102 4 8 11 | April, Oct! .-| -. 

s p M or i cce iio Def . jm bn z 800 St. Jamer's and Pall Ra Ord.) 14—15 | 416 8 Feb, Aug мамі 
00000000 €$65099050002090998 — а % ee e 7 & 9 

100 5% | Montreal Bt. Bly. T Тл Dbs.(1908) 102 —104 | 4 16 2 1023 ae Ss 50. Si per Cent. Deb Stock (realy A ae 12 { Кер АЕ 5 
VC 105 —107 |4 4 1 s b | smiinacia Markets Bleetrie Sup. Gd. ^3 -8 |311 5 i ч 

"E T Oper Gane сагы os ТЕ .. May " SA Восава ORE | tice) Dado S 3? 
es . “ — T ay ....| в ME Te A 4 

Bt.| 5 Perth ( A.) Elec. Trama. ist Mt. Db. Stk. 100 —103 4 19 0 e 1013 А 1 Urban Electric Sup ly Ord. P. eevee: A 53 117 7 е e 

0120 Potteries Electric Traction Ord. ......... 81-94 |5 5 3 КЕ А b 26 Do. 6% Cum. Pr EI 41-5 417 7 Е 5 

1 2o pe ш. сеш иш. сте. —— 19 к E : Н : Feb, Аш 98 b 6/6 Westminster Electric Supply Ord. 111-123 5 8 4 | Маг, Sept 127. 12 

V South Lancs. Elec. Trac. & Power Ord, . ‚. | b| 2/6 | Do. 5 per Cent. Cum CO 6 — 3 16 11 " "e 
ME bi К, UT 1540 . | April, Oct ELECTRIC MANUFACTURING, &o. 
Bt. 31; d City Ord. . . . E s Tam eu oll 1| 9d. | Alliance Electrical Co. 5% Cum. Pref...) %-% |618 4 23 бу 
St. 34% | Waterloo and City Ord ese! 91 —91 | 3 9 8 June, Dec | 914 )| 71d. | Aron Electric Meter 6% Cum. Pref... i-i Mar, бері $ l 
6 —6 13 10 өр 
100 4X |*Atrican Dine He Mb Deb. (төй.) 99 —108 | $19 0 | Jan, July „ 30 "о. 6 per Cont S Eeue = mone bk a d Jan, July i 
| Amazon — x. — 24-3} In, Dec. " [st 7 Do, 655 lat Mort. Deb. (red)... —. 103 —108 |4 4 10 
% i Uf a" y 4 4| 7 St. 44% | British home'n-Houst'n4171stMt.Db.| 103 —105 | 4 5 © E 

r 49 752 16 1 8 RMyAgN| БО] g IE: British Westinghouse 67 Prot iu 515 5 6 8 Е j 
St. 30/0 Do. Preferred.... 809900090099890020909999009099 92 — 94 6 8 3 F. My, Ag, N i St 4% Do. 4 per Cent. Mort. Deb, Stock Хк 100 — 1092 8 18 5 asd 101 1011 
100 10 | Do. Deferred - us 50 | 1 10 LE My ABN) "| 8 [7$ о | Brush Electrical Engineering =ц | .. | March ..| 1 

$2 Commercial Cable Capital Stock . 145 —155 5 9 8 Ju, Ap. Jy, O je. 9/2/41 | Do. 6 per Cent. Pref. Non- Gum 11 617 2 Маг, Sept 1} 

St. 4% | Do. r Cent. Deb. Stock . ...... 90 —93 | 4 6 9 Jn ApJy,U/ 912 | Oh St. ро, ay per Cent. Perp. Ist Deb. Stock| 97 —100 4 10 0 | Mar, Sept | 984 | .. 

10 70 | Cuba Submarine Ord. .. .. 7 —8 [10 0 0 Feb, Aug 16 „ St. 442| Do. Perpetual 2nd Deb. Stock ......... 85 90 |5 0 5|JauJuly| .- 

10/100 Do. Preference 10 per Gent. 6... 16 —17 517 8 Feb Aug . b 5,0 | Callender's Cable Construction Ord. . 11 —12 6 5 0 Jan, July 64 

ol aay ресе Саш. Frei... 7 —8 |6 5 c April Oct| - St. 44% | Do. 4 per Cent. Ist Mort, Debs.(rd.j| 106 —110 | 4 1 10 | Nov, May |108} 108 

60 47; Do. 4 per Cent. Deb.. s990000000000000000€. ‘| 972, —1012, 4 10 10 Jan, July НЕ 1 Vid. Castner Mel liner Alkali Co. (fully paid) i— 6 17 2 8 ee | 

3/v | Direct United States Cable . 104-103 | 6 0 11 |Ја,Ар,Ју,О| 16% 10 St. 44%] Do. 44% let Mort. Dob. (red.) . . ... 91 —96 4 16 3 vs H} | N 

100 447 Direct West India Cable 1 Db. ra.) 99 —10 4 8 10 In, il quss 1! 0,71] Chadburn's Shi Telegraph Ord ......... 1—1 8 O 0 March li. xx 
Bt.|25/U | Eastern Огаїпату..................... nnns 122 —127 | 5 10 8 Ja, Ap, Jy, O 1244 |1 $| 1/6 Crompton and E. (Nos. 1 to 54,000) .. 11—?1 618 4 Jan, July T a 
Bt.|17/6 | Do. S4 per Cent. Pref, Stock . . . . . . 84 —87 | 4 011 Ја ApJy,O 844]84 ft 5% |* Do. Б per Cent. Ist Mort. Dobe, (red.)|100%7—104%| 4 16 10 | Jan, July | ß) 
Bt.| 4% |* Do. or Cent. Mort. Deb. p (rd.) 105 —108 | 8:14. 1| May, Nov 105} b| .. | Edison & swan United“ A Ah.) (£8 pd. 1 E .. Feb, aun 

10 "d taniera 5 ARE BOE ju = 3515 ы Ja, Àp,Jy,O| 11,4| 11 b Do. (£5 paid). 1—2 Е Feb, Aug | .. | - 

А per Cent. . Btock ............ = eb, Aug we го, : Mort. " = Dec | 72 Ga 

100 4% |* Eastern & B. Africans Mrt.Deb,i909| 90 —102 | B 18 10 | Fob, Aug | 9:3 | .. |86 24 | ро. 5 per Cent. Mort. Deb. Stock (rd.) PL Мыны ee 

4% | Do. 4% Mauritius Sub. Debs. (red.) 99%—102%| 8 18 11 May, Noy e 6| 4/6 | Edmundson's Elec. Co ‚Ога, чыз] 61-61 |5 3 8 Hl yearly Gre €l 
10| 60 | Great Northern of Copenhagen . 28 —31 |5 4 2 Jan, July b| 8/0 | Do. 6 per Cent. Cum. Prel........... Я 6—6 |41? 4 .. б б> 

100 447 Halifax & Bermuda447 1stMt.Db. (red.) 90 —102 4 8 4 une, 38 38 St. 437 Do. 4} per Cent. 1st Mort Deb. (red. 104 —107 4 5 4 106 ut 

26126 | Indo-European ................... . 2 . 6 8 2 May, Nov i і 9 1/21 Electric Construction Co Ne —)} 617 2 Jan, July ee А 

6% | London Platino-Brazil. 6% Debs., 1904] 98 —102 5 18 8 Mar, Sept| . 929 Do. 7 por Cent. Cum. Pref... иш. 413 4 Jul ; 
4% | Pacificé&Europe'n Tel.47 'uar.Dbs. (rd.)} 97 —100 4 0 0 June, +e St. 4 Do. 4 4 per Cent. 1st Mort. Deb. (red) 97 100 4 0 3 Jan, Juiy ae m 
470 West African elegraph ORUM CO reeves 5 —0 8 6 8 ee . 1 Electrolytic Alkali Ord. € i 58 E "T . 
oe West Coast of America 60% %%% %% %%% „ „ 1s ec mi oe 1 77 7 per Cent. Cum. Pref... 80 0 Г! э ee *. 
4% Do. 4 т Cent. Debs tepee % „% % %% „„ „ „ 60% bee 95 = 4 ] 8 Jan, July ee St. 57 Ferrü 5% let Mort. Debs. (red. PUT 90 —95 5 6 8 9', 
.. | West India and Panama A5 T May, Nov; .. 10| 6/0 | General Nectric (1900) 5% Cum, Pref 93-10} | 4 17 7 . se , 
8/0 | Do. 6 per Cent lat Pref. .................. —7 811 6 | May, Nov, : St.“ 47 Do. 4 Oent. 18t Mort. Dobs —99 |4 010 es 14) | 14 
se Do. 6 per Cent. 2nd Pref. 9 6% 00% 6 %%% 4 —6 oe May, Nov oot 6 6/0 Henley g Tel orks Ord. LETTI LEIG l4 —15 6 13 4 Feb, Aug ы 
5% |* Do. б per Cont. Debs. ......... Mises es 101 —104 | 417 7 | Jan, July 6| 2/3 | Do. : per Cer, Pref, . . . . . . . . . .. 5 —6 4 1 10 Feb, Aug . 
Sv | Western Telegrap 113—121 | 6 14 3 | MrJnO,D| t! st. 44 | Do. 4[perCent. Mort.Deb.Stock(ri.) 108 —112 4 0 9 | Feb, Aug .: 
b * Do. 57 Debs. (Зра Series, 1906) . 7e... 100 —108| 4 17 1 | June, | 10 6/0 India Rubber, Gutta Percha, Ko., Wrks.“ 18 —19 5 5 з | Feb, Aug 184 181 
42 | Do. 4% Deb. Stock (red.) . . . 98 —101 | 319 8 ; | 100 4% 4 per Cent. 16% Mort. Deb. (red) 100 —108 | 317 8 Mar, Sept hs 
FINANCIA WYESTMENT . 10| 6/0 Mather latt 5 por Cent. Cum. Pref.) 103—11] 4 8 11 | Mar, Sept ; К 
8/0 | Elec. & Gen. Investment 6 Cum. Ргөї 41—54 614 3 zu 1212/0 | Telegraph Construction а Malnten os. 34—37 6 9 8 | Mar, July | 353 | 343 
2/0 | Globe Telegraph and Trust ............... 81-5 4 11 5 |JJaApJy O| sè; 5,;] 100 4% | Do. 4 por Cent. Deb. Bonds, boue өө 101 —104 | 3 17 6 | Jan,July | .. 
9/0 | Do. rS pr Cent. Pref............ —— 124-18 |412 4 Ja Ap,Jy,O| 121% 124 6| / | Willans and Robinson Ord. .., e| 5—6 5 8 4 Apr, 92 51 . 
40 Reuter. . . . еа —7 1 5 6 8 April, „| е 5| 8/0 | Do. 6 per Cent. Cum. Pref. ..... 6 —6 412 4 i o e 
0x Submarine Cables Trust (Cerb.) ......... 116 —121 | 4 19 7 April, Ось! .. . "gel 4% ! Do. 4 per Cent. 1st Mort. Debs... 99 —163' 810 3 | May, Nov 108 TM 


* In calculating the yield, allowance has been made for aosrued interest, but not for redemption. 1 The London Stock Exchen=- ^ ^n . аве have refused uote these. 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE 


ESTABLISHED, First Series (Weekly) 1861; 


Second Sertes (Weekly) 1878. 


No. 1,333. [vot Ta.] 


FRIDAY, DECEMBER 4. 1903. 


Prick ӨтхРЕМОВФ 
Abroad 8d., or 16 cents, or 80c., or 70. 


CONTENTS OF THE CURRENT NUMBER. 


Мотив ....... ececcccecceesces 235 | Motor Hire-purchase System.. 257 
The De Forest Wireless Tele- Royal Commission on London 
graph System. Illustrated.. 240 Trasse uns 258 


The Yorkshire Electric Power The Efficiency of Telephone 


Сов Generating Station. Cables with Uniformly Dis- 
Ilustrated................ 242 tributed Self-Induction. By 

Photometric Tests of Street | T. Dolezalek and A. Ebeling 259 
Lamps. Illustrated ...... 244 Automatic Motor Starters .... 260 

Some Notes and Grumbles | CORRESPONDENCE ............ 261 
from India .............. 245 Steam Turbines v. Весірго- 

The Testing of Electric Gene- | eating Engines (John H. 
rators by Air Calorimetry— | Barker, A. A. Campbell 
Discussion.......... eee 247 Bwinton). 

AnImproved Method of Testing Red Sunsets and Magnetic 
Large Alternators under Full Storms (W.H. F. Murdoch). 
Load Conditions. By B. A. The Question of the Hour. 
Behrend. Illustrated...... 248 Тһе Invention of the Dynamo- 

A New Detector for Hertzian | Electric Machine (Slater, 
Waves. Illustrated ...... 250 Heelis, Williamson & Co.). 

Contemporary Electrical Science. | Legal Intelligenoe ....... ... 268 
Compiled by E. E. а | Light Railways .......... . 264 
sds Electric Lighting, Power cad 

Testinc Lance Dynamos .. Qv 1) Traction Notices .......... 265 

Obituary .................. 258 | Municipal, Foreign and General 

Radio-Activity. By Fredk. | Notes Rises 265 
Soddy, M.A. Шив. Continued 264 Trade Notes and Notices .... 268 

Notes on the German High. New Companies, &o. ........ 272 
speed Trials. Illustrated .. 255 ' City Notes...... e асеаелоь 278 

Physical Society ............ 256 , Companies’ Share List — 274 


NOTES. 


THE description which we publish this week of the works 
of the Yorkshire Power Co. are chiefly interesting by the fact 
that this generating station will probably be the first one in 
this country in which the new Curtis turbine will be employed, 
although the Lancashire Electric Power Co.'s works, which 
have also been designed by Mr. PARSHALL on similar lines, will 
probably be ready almost as soon. In view of the low steam 
consumptions which electrical engineers have been led to expect 
from this steam turbine, the working results will be most inte- 
resting. The guaranteed steam consumption of the turbines for 
the Yorkshire station is only 191b. per kilowatt-hour with steam 
at 150lb. per square inch pressure and with 150°F. of superheat. 
Without going down to the lower steam consumptions spoken 
of in connection with this turbine, if a set occupying a fraction 
of the space of the most efficient reciprocating engine, and at 
as low a first cost, can be guaranteed to give the above result 
without an abnormal repair bill or any other contingent extra 
expenses, it will indeed be a keen competitor of our old and 
well-tried friend. 


THE Paper on the Edison cell, read by Mr. W. HIBBERT 
before the Institution of Electrical Engineers last week, and 
reprinted in full in our last issue, has been the subject of much 
comment and speculation during the week. On the whole, 
however, it must be confessed that it was rather disappoint- 
ing. The cell itself is undoubtedly an excellent one, and 
an improvement in several respects on the old lead type, 
but the meagre details available as to the composition of 
the active material and other details of its construction 
should be strongly supplemented by Mr. HIBBERT in his 
reply to the diseussion, which has been adjourned until the 
middle of January. The performance of the cell on the road 
was admirable, and the author's statement to the effect that 
one cell had worked over 2,500 miles on a motor car running 
about the streets of London and still had its original capacity 
seemed almost incredible. It would be interesting if Mr. 
HIBBERT could exhibit this particular cell on the table at the 
Institution, and also if he could give some information con- 
cerning the price of the battery, which, according to rumour, 
is exceedingly high. Lead traction cells of equal capacity, 
weight for weight, as Edison cells, and occupying less space, 
are obtainable ; and thus the whole matter almost resolves itself 
into the question : Is the increased durability worth the extra 


cost 1 — 


ON another page of this issue will be found a description of 
the de Forest system of wireless telegraphy which has recently 
been introduced into this country. Considerable success has 
attended the working of the system in America, and several of 
its main features are already familiar to English engineers. 
The establishment of every new system, however, tends to 
make increasingly difficult the “standardisation " of the work, 
and hence the longer legislation is delayed the more difficult 
does the problem become. It is rumoured that an attempt is 
being made to effect a combination of several or all of the 
existing systems in this country. Not for a moment is it to 
be imagined that all concerned would consent to such an 
arrangement; but it is by no means improbable that some of 
the leading workers might do so, and the result of such a 
movement might place those who stood outside in rather a 
difficult position. A “combine” of this sort would greatly 
strengthen the financially weak but honest concerns which are 
now having a hard struggle for existence; but, on the other 
hand, the formation of one large company with a practical 
monopoly in wireless telegraphy might not assist the progress 
of the new industry. 
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IN another column we give a short summary of Herr J. 
STARK’S Paper on the “Ionic Theory of the Electric Arc." It 
is, we believe, the first attempt to apply the modern electron 
theory to the phenomena of the arc lamp, and on that account 
deserves more than a passing notice. The author carefully 
distinguishes between the glow discharge and the are, and 
determines their respective spheres of influence. The normal 
current density of the glow discharge is nearly proportional 
to the gaseous pressure and inversely proportional to the 
absolute temperature. The current density of the arc, on 
the other hand, increases with the temperature, and is 
only slightly affected by the pressure. As a rule, the current 
density of the arc is from a hundred to a thousand times 
‚ greater than that of the glow discharge. Butthen it requires a 
temperature which always keeps above 3,000deg., whereas the 
glow-light cathode cannot have so high a temperature, but may 
have any temperature below that. As a consequence, there is 
a somewhat different process of ionisation in the two cases. 
. Inthe glow discharge, the negative electrons, in traversing the 
. cathode drop of potential, acquire an amount of kinetic energy 
more than sufficient to ionise the gas by impact in the negative 
. glow light. They would, indeed, only require a drop of 50 volts, 
whereas the normal cathode fall of potential in air is 340 volts. 

The corresponding cathode fall in the case of the arc is only 
some 15 volts, and this fall is incapable of driving the necessary 
number of electrons out of the substance of the cathode. Hence 
there must be some other influence at work, and this influence 
‚ the author identifies with the high temperature, which has 

An even more pronounced effect than ultra-violet light. 


— — m 


THE much-disputed question as to the “ counter E. M. F.“ of 
the are is answered by the author as follows :—“ There exists a 

counter E. M. F. in the arc when the anode is very hot, and it 
| represents the sum of the internal E.M.F.s of the anode and 
thecathode. But it is much smaller than the minimum tension. 
The latter is not due to the counter E.M.F., but to the fact that 
a minimum of work must be done at the cathode in order to 
produce the radiation of negative electrons in sufficient density." 
It cannot be said that the theory of the arc even in this modern 
form is by any means complete, but since it offers a new basis, 
theoretically sound and amenable to experimental verification 
along many independent lines, the electron theory of the arc 
deserves to be assiduously cultivated. 


WE commented in our issue of August 7th upon a circular 
addressed by the Board of Trade to tramway and light rail- 
way promoters, criticising a number of points in the con- 
struction and equipment of electric cars. The current official 
circular of the Tramways and Light Railways Association 
publishes a series of notes received from two companies com- 
menting on those criticisms. These notes agree in traversing 
the Board of Trade objections to the reversed staircase, one 
pointing out that it is much safer for passengers ascending and 
descending than the old pattern. The other mentions a rather 
neat device—fitting a plate glass riser in the fourth step, 
thus giving the motorman a side view. We recently men- 
tioned an equivalent device adopted by the Electric Rail. 
way and Tramway Carriage Works of perforating the riser 


of this step. The notes also agree with each other, and 
substantially with the Board of Trade, on the subject of 
adjustable trolley stops and means of securing trolley heads 
from falling, but differ as to the advisability of fitting folding 
steps, and also as to the pattern of life-guard in use and the use 
of a trolley rope. The moral seems to be that it is at present 
premature to stereotype devices, the suitability of which can 
only be proved by fairly long experience, and depends, to 
some extent, upon local conditions. In this connection we 
think it rather unfortunate that many tramway engineers 
prefer not to run the risk of fitting life-guards of other than the 
trigger type, although they believe them to be more suitable 
in given cases, simply for the reason that the Board of Trade 
officers have strongly approved of the trigger type. A more 
efficient, a more truly automatic and less troublesome guard is 
conceivable, but progress in this direction has been nearly 
stopped since the opinion of Board of Trade inspectors in 
favour of trigger actuation has been made so manifest. We by 
no means undervalue that type of life-guard, but it is certain 
that it lacks one of the most important qualities of the ideal, 


and it is prima facie absurd to suppose that it represents e 
limit of invention. 


THAT foreign experience supports our view of the objections 
to official dictation is evident from a communication from the 
Tramway Union of France, also published in the official circular 
of the Association. М. LEPINE, Prefect of Police for the 
Department of the Seine, has recently circularised the tramway 
company in this district calling upon them to submit designs 
of life-guards for his approval. He lays down two technical 
conditions only—that the guards shall not project beyond the 
platform, and shall be so fixed that they can be lowered on to 
the track, either by the drivers or even automatically ; and he 
refers to the success which has been achieved by life-guards 
in use on the tramways at Marseilles and Munich. The 
French Tramway Union does not, agree, and fears that the 
order may lead to the adoption of' crude apparatus, which 
will have to be removed after a short trial. It cites the 
case of Berlin, where the police have “suppressed” the 
net life- guards used by the tramway company, and another in 
which the authorities of Nuremburg have prohibited the 
use there of the Munich pattern of life-guard, one of the 
examples suggested by M. LEPINE. It is stated that during 
1902 there were in Munich four deaths, six cases of serious 
and 55 of slight injuries, due to the crushing of sufferers 
under the front part of the car. In some cases the injuries 
were aggravated by the life-guard. These examples of the 
mistakes made elsewhere may not deter M. LEPINE, but 
we believe that the Board of Trade officers recognise that 
selection by experience is the most satisfactory process, and 
that they will give a fair consideration to all apparatus put 
before them, although it may differ from something previously 
approved. 


WE have reported at considerable length the proceedings of 
the Royal Commission on London Traffic from the commence- 
ment, and the importance of the subject has warranted us 
devoting a good deal of space to this matter. Railway and 
tramway questions have so far predominated, and the problem 


THE ELECTRICIAN, DECEMBER 4, 1903. 


which the Commission has to solve is not made less difficult 
by the difference of opinion existing between the London 
County Council and the London Borough Councils. On the 
one hand, the former has made up its mind that if a permanent 
traffic commission be appointed as the controlling tramway and 
railway authority for London, as suggested in the reference to 
the present Commission (The Electrician, Vol. L., p. 667), its 
functions should be limited to railways, and that absolute 
power should be vested in the London County Council with regard 
to tramways. Necessarily, this would involve the abolition of 
the veto now possessed by the Borough Councils, who, in their 
turn, are one and all against such a procedure. Indeed, so 
jealous are the Borough Councils of this right to exercise 
authority, that in one or two instances objection has been made 
to the constitution of any new Traffic Commission which would 
take from them their present right of veto. The majority of 
the Councils, however, have expressed their willingness to 
surrender all powers which they may have concerning tram- 
ways to such an authority, provided the London County 
Council also waives its objectionable right of veto. 


— — m 


AS the law stands at present, a Borough Council can nego- 
tiate with a company for extensive road widenings as a price 
for ite consent to a tramway, and the scheme can then be vetoed 
by the London County Council on general principles. Later on, 
the London County Council may itself promote a similar tram- 
way, and exact from the Borough Council one-third of the cost 
of road-widenings, in accordance with its usual practice. One 
case of this kind has actually occurred in Hammersmith ; and 
there would doubtless have been many more if companies were 
not naturally shy of promoting tramway schemes within the 
county of Lcndon, owing to the attitude of the London 
County Council in opposing schemes, not on their merits, but 
solely because the Council considers that it should be the only 
tramway authority in the metropolis. If any alteration in the 
existing state of affairs is made, it should certainly include 
the establishment of & permanent Traffic Commission for 
London, to regulate railways, tramways and all other traffic, 
and to which all vetoes should be surrendered. With abso- 
lute power as to schemes presented to it, for devising schemes 
itself, and for making suggestions as to extensions of existing 
means of communication, such a tribunal would be in a 
position to improve locomotion in London much more quickly 
and at much less expense than is possible under present con- 
ditions. It is of supreme importance, however, that the new 
authority should only be an administrative one, and have no 
power to build tramways or railways itself. 


мм 


IN the interests of electric traction, as well ав in the interests 
of the public generally, it is to be regretted that the Central 
London Railway has not yet devised some means to prevent 
the possibility of the derailment of cars on cross-overs. 
Traffic was interrupted for several hours one evening this 
week from this cause. As explained in our columns last 
September when the first of these derailments occurred, the 
cause is apparently the push of the rear motor car as the train 
passes the unguarded portion of the rails, and we were then 


237 


informed that this would in the future be obviated by switch- 
ing off the rear car when the train was taking cross-overs. 
Perhaps this precaution is neglected by the drivers, or possibly 
the phenomenon is now found to be due to another cause, but 
in either case an effective remedy should be sought. 


ee ae 


Personal.—Dr. J. A. Ewing, F.R.S., who, it will be 
remembered, resigned the Professorship of Magnetism and 
Applied Mechanics at Cambridge University to take up the 

osition of Director of Naval Education, has been elected 
Ha Fellow of King's College, Cambridge. | 


Wireless Telegraphy in French Africa.— The Paris news- 
papers state that Col. Marchand is shortly to undertake a 
mission to inspect the French possessions in Africa and to 
consider the possibility of establishing wireless telegraph com- 
munication between the Soudan, French West Africa and 
Algeria. 

The Metric System.—It is reported that early next session 
a bill will be introduced into the House of Lords for the com- 
pulsory adoption of metric weights and measures throughout 
the United Kingdom. It is stated further that Lord Belhaven 
will move the first reading, which will be seconded by Lord 
Kelvin. 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 . 
Bt. Lucia—Martinique ...... May 9,1902 — 
Anjer— Kalianda .......... Aug. 2, 1903 — 
Cayenne—Pinheiros ........ Aug. 18, 1902 — 
Bt. Lucia—8t. Vinoent ...... Bept. 19, 1909 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
aribo—Cayenne ..... . Feb. 27, 1903 == 
New York—Hayti ......... . Apr. 18, 1903 — 
Tour&ane—Amoy ...... ; Nov. 10, 1908 = 
Lagos—Brass .............. Nov. 14, 1903 Dec. 2,1908 
Tenedos— Chio „ 0 0 о ГЕХЕХУ Nov. 25, 1903 Nov. 29, 1903 


Institution of Electrical Engineers.—At the meeting of the 
Institution of Electrical Engineers on Thursday next, an 
interesting ceremony will take place prior to the reading of 
the Papers. December 10th is the 300th anniversary of the 
death of William Gilbert, and to commemorate the event the 
Institution will present to the Borough of Colchester, in which 
town Gilbert was born in 1544 and died in 1603, a historical 
picture representing Dr. Gilbert in the act of showing his 
electrical experiments to Queen Elizabeth and her Court. The 
Mayor and other representatives of the borough of Colchester 
will officially attend the Institution meeting on Thursday next 
in order to receive the picture. M. E. Hospitalier will then 
read his Paper, and, if time permits, the discussion on it will be 
followed by Dr. Behn-Eschenburg’s Paper, as announced on p. 239. 


Proposed Yorkshire University.—A communication from 
the Privy Council, in which it is announced that their lord- 
ships agree to recommend the grant of a charter, has been 
received by the agents for the promotion of the proposed 
Yorkshire University. The grant is on the understanding, 
however, that the West Riding County Council makes a 
substantial subvention towards the university, and that the 
promoters undertake to raise a capital sum of £100,000 by 
the earliest possible date. The communication also states 
that exception is taken by the Privy Council to the title, 
* Victoria University of Yorkshire," and the suggestion is 
made that another title should be found which does not imply 
possessgry interest in the whole of Yorkshire, since Leeds 
18 to be the centre of the university. It is also suggested that 
the name “Victoria” may lead to confusion with the Victoria 
University of Manchester. 


Motor Vans and Waggons.—The Automobile Club of 
Great Britain and Ireland has decided to form an association 
for motor van. and waggon users as a section of the Motor 
Union. The objects of the association are set out as follows :— 


(1) To represent the views of motor van and waggon users before the 
Local Government Boards ; (2) To resist undue restrictions being placed 
upon the use of motor vans and waggons by local authorities ; (3) to 
consider any claim for financial and legal assistance in respect of actions 
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at law, either civil or criminal, in connection with the use of motor vans 
and waggons; (4) to inquire into the question of tare weight of motor 
vehicles and other questions connected with the use of mechanically- 
propelled vehicles for the carriage of goods, and to collect information 
respecting the use of motor vehicles likely to be of service to the members ; 
5) to originate and promote improvement in the law from time to time 
irectly or indirectly affecting self-propelled vehicular and locomotive road 
traffic, and to support or oppose alterations in such law; (6) to popularise 
and assist the development of self-propelled vehicular and locomotive 
road traffic; (7) to give information and advice, and generally to protect 
and extend the rights and privileges of users of motor vans and waggons. 
Dredgers in Natal Harbour.—The South African represen- 
tative of Messrs. Greenwood and Batley informs us that the 
Natal Harbour Department has just given the firm an order 
for the lighting of the suction dredgers “ Curlew,” “ Ibis" and 
“ Water Rat,” in order that these dredgers may work by night. 
The plant will consist of three complete sets of 7 B.H.P. 4-4kw. 
de Laval steam turbo-dynamos arranged to work either con- 
densing or non-condensing at a steam pressure of 50lb. and 
110lb. per square inch, two of them having been fitted for the 
latter pressure. The voltage of the dynamos will be 110. 
These sets are very compact, weighing, we are informed, only 
Scwt. each and occupying a space of 5ft. by 2ft. by 2ft. бір. 
high, and they require little in the way of foundation. The 
erection of the plant and the wiring of the dredgers will be done 
by the department, under the supervision of Mr. G. Stobie, 
the harbour electrical engineer, and it is expected that the 
plant will be completed and in operation early in the new year. 


Opening of the Barking-Beckton Tramway.— The light 
railway for which the Barking Urban District Council obtained 
powers in 1899 running from Barking to Beckton has been 
‘Inspected and approved by the officials of the Board of Trade. 
The line itself is only 1 mile of single track, but the Council have 
other tramway powers which will soon be put into force. The 
main feature of interest is that the line has to cross a lift- 
bridge. On the whole, the ground covered by the tramway 
is level, but gradients as steep as 1 in 25 occur. The gauge of 
the track is standard, and the rails are of the girder type, 
weighing 90lb. per yard. "There are curves as sharp as 45ft. 
radius. Side poles are employed for supporting the trolley 
wires, and the feeders are laid on the solid system. Seven 
double-deck cars, seating 50 passengers each, have been pro- 
vided. They are equipped with two 30 Н.Р. motors. Mr. 
A. H. Seabrook, the resident engineer, is also tramway 
manager, and Mr. W. C. C. Hawtayne was consulting engineer 
to the scheme. 


Breakdown at Lincoln.—An unfortunate but unavoidable 
occurrence took place at Lincoln on Thursday last week, when 
the entire generating station had to be shut down for a short 
time just at the period of maximum load. A short-circuit 
occurred on a consumer's premises, and the fuse, in blowing, 
started an arc on to the lid of the fuse box, causing an carth. 
The excess current developed a fault in one of the network 
boxes, and apparently set up a short-circuit between the outers 
of the three-wire system. Triple concentric cables are used, 
and it was, therefore, impossible to attempt burning the fault 
out; everything was, therefore, shut down, and the net- 
work split up so as to isolate the faulty section. Certain 
sections of the city were got on again before 8 p.m., and all 
consumers, with the exception of those on the one faulty sec- 
tion, were being supplied later in the evening. By the follow- 
ing evening the normal supply was resumed. We are informed 
that the box in which the fault occurred has not yet been 
removed, and therefore no further details are available. 


London Electrical Contractors’ Association.—At a meeting 
held last Tuesday evening, with Mr. E. L. Berry, president, in 
the chair, Mr. F. B. Joseph read a Paper on the theme, “ Are 
we Tradesmen ?" Reasoning by way of elimination, the 
speaker arrived at the conclusion that, considering the scientific 
knowledge, the artistic skill and the business capacities which 
electrical contractors of to-day must necessarily possess, they 
were entitled to call themselves professional men. If this be 
conceded, then a code would have to be drawn up, and the 
speaker suggested one or two pointes, with regard chiefly to 
commercial etiquette, which might be embodied therein. In 
the discussion which followed, Mr. Joseph's views were not 
generally accepted, and the general tenor may be summed up 


— — —— — — — 


in the idea that it was not so much what a man called himself 

as what he did which told of his worth. But this more or less 

academic controversy soon changed into more practical channels. 

Several speakers urged the desirability for framing rules to the 

effect that the wiring of buildings ought to be done by the 
same firm which supplies the fittings, because otherwise it was 

not only difficult to fix responsibilities in case of complaints, 

but much time and trouble was occasioned by the contractor 

for the fittings having to trace the wires laid by someone: 
else. A useful suggestion was made by a speaker, who advo- 

cated that a plan of the wiring should be made and completed 

as the work went on. 


New German Cable.— In 1900 the first cable connecting 
Germany and America by way of Emden, Azores (Horta) and 
New York was laid, and a second cable is being laid side by 
side with the older one. The first section of the new cable, 
extending from Borkum to Horta, as well as the connection 
between Emden and Borkum, was completed by the end 
of October, two months in advance of the contract time. 
The  Elektrotechnische Zeitscrift states that in the first 
800 nauts of cable, the copper employed weighs 500lb. per 
naut, and the gutta-percha 29010. per naut. The conductor con- 
sists of a central wire 273mm. (0:107in.) in diameter, around 
which are stranded 12 wires 0:910mm. (0°036in.) in diameter. 
The spaces between the last-named wires are filled up with 
Chatterton compound. At a temperature of 24°C. the resis- 
tance per naut is given as 2:42 ohms. Gutta-percha and 
Chatterton companied are applied in alternate layers, three of 
each material being used. It is stated that the insulation 
resistance is not less than 400 megohms, and the capacity not 
more than 0°435mfd. per nautical mile. In the second length 
of cable. of about 1,150 nauts, the conductors weigh 400lb. 
and the gutta-percha 2801. per nant. The middle wire has 
a diameter of 2:42mm. (0°095in.), and the surreundin 
conductors are each of 0°81тш. (0°032in.). At 24°C. the 
resistance per naut is said to be 3:025 ohms. The speci- 
fied insulation resistance is the same as the larger cable, 
but the capacity is 0:405mfd. per naut. As a protection 
against teredos, the first length of the cable, which is laid in 
comparatively shallow waters, is wound with brass tape. The 
armouring of the shore end consists of 12 galvanised iron wires, 
5-1mm. (0-201in.) in diameter, upon which again are wound 
14 wires of 7:'6mm. (0°30in.) diameter An armouring of 
18 galvanised steel wires 3:1mm. (0:122in.) in diameter forms 
the protection for the heavy deep-sea cable, while 17 galvanised 
steel wires, 2:1mm. (0:0825in.) in diameter, are employed for 
the lighter deep-sea cable. There are three different sizes of 
intermediate cable, the armourings being :—Eight galvanised 
iron wires 7:6mm. (0-30in.)in diameter; 10 galvanised iron wires 
7'1mm.(0:295in.)in diameter, and lastly, 12 galvanised iron wires: 
5°1шш. (0°20lin.) in diameter. A tensile strength of from 
40kg. to 47kg. per square millimetre (57, 400lb. to 67, 400lb. 
per square inch) was specified for the iron wires, and for the 
steel wires a tensile strength of from 110 kg. to 132kg. per square 
millimetre (157, 000lb. to 190, 000lb. per square inch). 


Administration of the Motor-Car Act.— The Highways com- 
mittee of the London County Council, which has been carefully 
considering the question of the administration of the Motor- 
Car Act of 1903 in London, has made a report to the Council 
upon the matter, and makes one or two recommendations, 
owing to the opinion which it holds that there are other 
matters to be dealt with than those considered in the regula- 
tions of the Local Government Board, which were summarised 
in our last issue. Under the act any manufacturer or dealer 
in motor cars may be assigned a general identification mark, 
which may be used for any car on trial. For this the register- 
ing authority may charge any fee up to £3, and the Highways 
committee of the London County Council recommend that the. 
maximum should be charged. Other matters not dealt with 
by the Local Government Board are specified as follows :— 
(a) The prohibition of motor cars on special roads. (b) Speed 
limit. (c) Erection of notice boards. The committee, however, 
agree with the Local Government Board that the provisions of 
the act for the reduction of the speed limit in certain districts 
to 10 miles an hour and the prohibition of motors in certain 
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streets should not be resorted to unless, after a time, this 
becomes absolutely necessary. It is, therefore, the intention 
of the Highways committee of the London County Council to 
submit a further report, after having watched the working of 
the act, dealing with other details. An advertisement will 
shortly be issued stating the date by which the Council will be 

repared to register motor cars and motor cycles and to issue 
ficos for drivers. The committee does not propose that the 
Council should provide plates for the use of owners. 

An Extensive Pump Manufacturing Plant.—The firm of 
Henry R. Worthington is now erecting at Harrison, N.J., what 
is probably the largest pump manufactory in the world. These 
works will accommodate from 4,000 to 5,000 men, and will 
cost about £400,000. They consist of à main machine shop 
with side galleries over 1,006ft. long, an erecting shop 592ft. 
long and of the same section as the machine shop, and an erec- 
ting shop 210ft. in length and four galleries in height in the 
side bays connecting the two shops. The main foundry is 
600ft. in length, and there is also a special foundry for small 
work, 410ft. in length, with a building 200ft. by 60ft. in size, 
for cleaning castirgs, connecting the two. The pattern shop 
is four storeys high and 550ft. long, and is divided by fire 
walls into four sections. The north section will be used for 
offices and drawing offices, the adjoining section for the pattern 
shop, and the balance of the structure for pattern storage. 
The power house is a building 172ft. by 102ft. Electric power 
distribution is to be employed throughout, and the grounds 
will be illuminated by arc lamps. ‘There are many other 
buildings which will be used for packing, storing and shipping 
goods, kc. The buildings are so arranged that additions can 
be built when the work demands it. All will be connected by 
a complete system of railway tracks which will enter the 
buildings and place the works in direct communication with 
the Delaware, Lackawanna and Western, the Erie and the 
Pennsylvania Railroad systems. The new plant will be devoted 
entirely to the mannfacture of waterworks machinery, water 
meters, cooling towers, condensers, feed-water heaters, centri- 
fugal pumps and steam pumps of all kinds. 

Royal Society.— The anniversary meeting of the Royal 
Society was held on Monday, when the following Council was 
elected :— President, Sir William Huggins, K.C.B, O.M., 
D. C. L., LL.D. ; treasurer, Alfred Bray Kempe, M. A.; secre- 
taries, Prof. Joseph Larmor, D. Sc., D. C. L., LL.D., and Sir 
Archibald Geikie, D.C. L., Sc.D., LL. D.; foreign secretary, 
Francis Darwin, M.A., M. B.; other members of the Council, 
George Albert Boulenger, F. Z. S., Prof. John Rose Bradford, 
M.D., D. Sc., Prof. Hugh Longbourne Callendar, LL.D., Frank 
Watson Dyson, M.A., Prof. Harold Baily Dixon, M.A., Sir 
Michael Foster, K.C.B., D.C.L., Prof. Percy Faraday Frank- 
land, Ph.D., Sir Robert Gitfen, K.C.B., LL.D., Prof. William 
Dobinson Halliburton, M. D., F.R.C. P., Ernest William Hobson, 
Sc.D., Prof. John Wesley Judd, C.B., LI. D., Prof. George 
Downing Liveing, NI. A., Prof. Augustus Edward Hough 
Love, M.A., Adam Sedgwick, M.A., William Napier Shaw, 
Sc.D., and Captain Thomas Henry Tizard, R.N., C.B. It 
will be seen that Sir Archibald Geikie was elected as suc- 
cessor to Sir Michael Foster, who retired from one of the 
secretaryships. The report of the retiring Council pointed out 
in what directions contributions to the Society had been dis- 
tributed. To the International Catalogue of Scientific Lite- 
rature foreign countries had contributed £6,829. Reference 
was also made in the report to the two new departments which 
have been organised in the National Physical Laboratory— 
viz., optics and photometry— and also to the fact that the equip- 
ment of the engineering laboratory had been greatly aug- 
mented. Sir William Huggins, the president, then delivered 
his address, at the commencement of which he paid great 
tribute to the memory of the 16 fellows and four foreign 
members who had died since the last anniversary mecting. Deal- 
ing with the general advance of science, he brietly referred to 
the formation of the new Faraday Society, which he pointed to 
as the result of the inevitable specialisation of natural know- 
ledge into distinct branches. This was happening nowadays so 
rapidly that these specialised activities found themselves con- 
fined and trammelled by the necessary limitations of one 
society, such as the Royal Society. The pressure from within 


became gradually too great to be controlled, and could find 
relief in only one of two ways: by the division of the Royal 
Society itself into a number of sections or branches, which 
remained integral parts of the Society, or else by what actually 
happened—the successive formation and swarming off as need 
arose of special societies restricted to the study and promotion 
of a single branch of science. Without in any way regarding 
these institutions as rivals, Sir William Huggins desired that 
the Royal Society should be modelled on the lines of the 
Académie des Sciences in Paris, which was divided into 11 
sections, each dealing with a separate branch of science; and 
the question still remained an open one to him as to whether 
the Royal Society, without entering into any formal relation- 
ship with the special societies, could not meet the pressing 
need of integration in respect of its own publications and those 
of the special societies. Would it not be possible, he asked, 
to extend to the more important of the special societies the 
privilege of duplicate publication in their own memoirs of all 
Papers read before the Royal Society dealing with their par- 
ticular branch of science? Sir William Huggins, at the 15 
of his address, announced the names of the recipients of the 
Society s medals, which were given in our issue of Novem- 


ber 13th. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


To-day (FRIDAY), December 4th. 
JUNIOR IssriTUTION OF ENGINEERS. 
8 p.. Meeting at Westminster Palace Hotel. Paper to be read: 
„Recent Developments in the Construction and Working of 
Gas Engines," by Prof. D. S. Capper. 
Institution or Civil. ENGINEERS: STUDENTS’ SECTION. 
8 p.m. Meeting at 25, Great Georye-street, Westminster. Paper to be 
read : *' Artificial Draught, as applied by Fans to Steam Boilers,” 
by W. H. A. Robertson. 


SATURDAY, December 5th. 
GA SO W Tecnica, Col. IL FE Scrextiric Society. 

7:30 p.m. Meeting at 38, Bath- street. Paper to be read: Super- 

heat," by W. H. Booth. 
TUESDAY, December 8th. 
Farapay SOCIETY. 

6 p.n. Meeting in the Library of the Institution of Electrical 
Engineers, 92, Victoria-street, S.W. Papers to be read: (1) 
* Total and Free Energy of the Lead Accumulator," by Dr. R. A. 
Lehfeldt (Adjourned Discussion.) (2) Bitumen in Insulating 
Compositions.” Part I., by D. A. Sutherland. (3) ** Notes on 
Aluminium Welding," by Sherard Cowper-Coles. (4) “ Elec- 
trochemical Installation at the Borough Polytechnic Institute,” 
by F. M. Perkin. 

Іхвтітстіох ок ELECTRICAL ENGINEERS: GLascow LocaL SECTION. 
p.m. Meeting at 207, Bath.street. Paper to be read: The 
Training of an Electrical Engineer,” by Prof. F. G. Baily. 

THURSDAY, December 10th. 
Institution oF ELECTRICAL ENGINEERS: STUDENTS SECTION. 

S p. t. Visit to the Incandescent Lamp Co.'s Works, Brook Green, 
Hammersmith. 

KiNa's COLLEGE ENGINEERING SOCIETY. 

ó p.n. Meeting at King's College, Strand. Paper to be read: 
Aluminium, by Prof. E. Wilson. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

$ p.m, Ordinary General Meeting. Presentation of Picture of 
Gilbert to the Mayor and Borough of Colchester. Papers to be 
read: (1) ~“ The Slow Registration of Rapid Phenomena by 
Strobographic Methods: The ‘Ondographe’ and ‘ Puissance- 
graphe’ (Wave Recorder and Power Recorder),” by E. Hos- 
pitalier ; and (time permitting) (2) On the Maynetic Dispersion 
in Induction Motors and its intluence on the design of these 
Machines," by Dr. Hans Behn-Eschenburg. 

ІхѕтітстІох or ELECTRICAL ENGINEERS: DUBLIN Locar SECTION. 

S p. ni. Meeting at University College. Paper to be read: An 
Experimental Study of Stationary Electric Waves, with Special 
Reference to the Phenomena of Electric Resonance and Over- 
tones," by the Very Rev. Monsignor Molloy. 

FRIDAY, December 11th. 
PrysicaL SOCIETY. 

S p.n. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) '* A Method for Mechanically 
Reinforcing Sound," by the Rev. T. C. Porter; (2) The Sim- 
mance-Abady ‘TF licker’ Photometer,“ by Messrs Simmance 
and Abady ; (3) Exhibition of a Conductometer,“ by R. Apple- 
yard: (4) A Model to Illustrate Various Properties of Wave 
Motion," by Prof. L. R. Wilberforce. 

SATURDAY, December 12th. 
GrLascow TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 

7:90 pam. Meeting at 38, Bath-street. Paper to be read: Steam 
Turbine Machinery," by A. A. Wynne. 
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THE DE FOREST WIRELESS TELEGRAPH SYSTEM. 


Last week we were enabled to witness some highly success- 
ful and interesting experiments in the transmission and 
reception of telegraphic signals by Hertzian waves between 
Holyhead and Howth, a distance of 65 miles as the crow flies. 
Some three or four weeks ago Dr. Lee de Forest, the inventor of 
the system which is known by his name, came to England from 
the United States of America and installed two complete sets 
of apparatus at the Holyhead and Howth stations formerly 
used by the engineers of the General Post Office when experi- 
menting with wireless telegraphy between the two countries. 
From the time that the suggestion was first made that Dr. 
de Forest should exhibit his system in this country consider- 
able interest has been evinced by several of the Home Govern- 
ment departments, and, in addition to the fact that Post Office 
officials are in constant attendance at the stations, the follow- 
ing gentlemen were present at a demonstration last week :— 
For the General Post Office, Mr. J. Gavey (Engineer-in-Chief) 
and Mr. John Ardron (Assistant Secretary, Telegraphs) ; for 
the War Office, Major Bayly and Lieut. Evans; for the 
Admiralty, Lieuts. Loring, A. Yeats-Brown and Davies. The 
Director-General of Newfoundland, Mr. Burchell, was also 
present, while last Tuesday the working of the system was 
explained and demonstrated to representatives of the Dutch 
Government. We are informed that all present on these 
occasions expressed their entire satisfaction, and in these 
circumstances Dr. de Forest is to be congratulated on the 
favourable reception which has been accorded him. 


Air Wire 
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Fie. 1.—Diacram or Connections oF TRANSMITTING APPARATUS. 


A clear idea of the method of working may be obtained from 
the drawings which we reproduce herewith. In Fig. 1, on the 
extreme left, is a 3 H.P. petrol engine loaned for the occasion 
by the Fairbanks Morse Co. of America ; to this is coupled by 
a belt a 1 kw. alternating-current generator, designed to work 
at 500 volts and a frequency of 50 ~ per sec. The alternator 
is excited by a small continuous-current machine shown in 
close proximity to the engine; this is driven by the mere 
contact between its pulley and the belt. Current is taken 
from the alternator to the primary of a one to-one transformer, 
denoted by A, whose object is to steady the load and prevent 
any induced high potentials due to static discharges or other 
causes finding their way to the generator. From the secondary 
of transformer A, current is then taken, by way of K,, K, and 
R, to the primary of the step-up transformer B, which raises 
the potential from 500 to 20,000 volts. In the experiments 
which we witnessed, B was an oil-cooled transformer, but in 
the future it is proposed to build and use such appliances in 
the form of the body of an induction coil without a complete 
magnetic circuit; greater convenience and portability will be 
thereby secured. 

K, is a sending key of extremely simple design, and in many 
respects similar to an ordinary Morse key. It is mounted on 
the top of a box, and by means of a bell-crank lever breaks 
the 500.volt circuit within the box. No oil or insulating 
medium other than atmospheric air is employed to minimise 
the spark at break, and the contacts consist of small pieces of 
4m. circular steel rod with surfaces brought flush together. 
The box is, however, designed for the reception of oil it it be 


required to work with more than 6 amperes. K, is a change- 
over switch, of which more will be said hereafter. R is what 
is termed a “ reactance regulator," and its true function is to 
prevent the formation of an arc across the spark-gap should the 
rate of delivery of energy to the circuit become excessive. It 
is not automatic, but if a tendency to arc at the spark. gap 
should occur, then the handle of the reactance regulator may 
be so operated as to cut in more turns of wire and thus choke 
down the excess energy. | 

Coming now to the oscillating circuit itself, which is supplied 
with power by the secondary of the transformer B, two or 
three features of unusual interest and ingenuity will be 
observed. Herein is a practical illustration of the point 
relating to the disposition of Leyden jars, explained by Dr. de 
Forest in his article published in last week's Electrician. As 
a result of careful investigation he has discovered that the 
efficiency of a number of Leyden jars depends, to a large 
extent, on the relative positions which they occupy, and 
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FIG. 3.-- ANTENNA. 


Fic. 2.—Dracram or CONNECTIONS OF 
RECEIVING APPARATUS. 


further research led him to conclude that by placing the Jars 
in a circle the very best results would be obtained. But, 
obviously, such an arrangement would be far too inconvenient 
and cumbrous to adopt in actual practice, and, therefore, he 
arranges them in rows with the shortest possible length 
of conductor between ; the number employed in the experi- 
ments under notice was 12, in four rows of three in a row, 
and these were connected up in two parallel sets, each set 
having six jars in series. The total capacity of the jara 
used, when grouped in this manner, is 0:006mfd. 5 is the 
spark-gap, the electrodes consisting of jin. brass rod, nickel- 
plated, with their sparking surfaces about jin. apart. This 
latter dimension may be varied, however, by vertical movement 
of the upper electrode through a binding post. A remarkably 
clean, snappy spark is obtained, with an entire absence of 
arcing, its normal frequency being about 60 ~ per sec., although 
the frequency of the oscillating circuit is, of course, consider- 
ably higher. The helix H plays a most important part in the 
operations, as, by it, an approximation to syntony is obtained. 
It consists of four turns of lin. nickel-plated copper tube, the 
helix itself having a diameter of about 18in. By means of 
the movable contact P, the amount of self-induction in the 
circuit may be varied at will, and owing to the extremely high 
oscillating frequency, very little movement makes a consider- 
able difference to the nature of the waves emitted. At G 
there are two spark-gaps, each „in. in length, the middle 
electrode being attached to P and the Leyden jars, that on the 
left hand side to the four-wire antenna, and that on the right- 
hand side to the single remaining wire. Now, it is perfectly 
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obvious that in transmitting signals these spark-gaps will be 
bridged with ease, but in receiving quite the reverse holds 
good, and they act, to all intents and purposes, as insulators. 
Hence, it will be seen from Figs. 1 and 2 that in transmitting 
all five antenna wires are in parallel, but in receiving only four 
are in parallel, and these four are at the same time in seris 
with the remaining one. In the latter case the result is a 
vertical loop, having a single wire for one side and four wires 
for the other. 

The receiving apparatus Fig. 2) consists of an adjustable 
inductance N, a “responder” F, one adjustable capacity L, a 
potentiometer Q, a telephone T, and a fixed capacity Ci. 
Unfortunately, the patent rights relating to the responder are 
not yet secure, but Dr. de Forest informs us that it works upon 
an electrolytic principle, the resistance becoming «decreased 
upon the reception of Hertzian waves. Moreover, it requires 


N 


Ев. 4.—SHowrNG ARRANGEMENT OF ANTENNA. 


no “tapping back." It will be remembered that he formerly 
employed a device, the operation of which depended upon an 
entirely different principle (see p. 171, The Electrician, November 
20, 1903), but he has now abandoned it, and has adopted the 
present one, which is apparently a great improvement. 

Owing to the fact that a permanent connection is made at 
Y, a change-over switch, K,, has to be provided, which com- 
pletes the primary circuit of the step-up transformer B when 
it is desired to transmit signals and at the same time breaks 
both wires of the receiving circuit. On receiving, however, the 
switch has to be changed over, thus breaking the primary of 
the step-up transformer in the transmitting circuit and making 
the necessary connections from the antenna to the responder. 
On the reception of an impulse by the antenna, it is con- 
ducted by way of Y, D, E and L to the responder F, and thence 
by M and Ci to earth. This has the effect of setting up 
violent oscillations in the circuit D, N, E, L, F, M, which imme- 
diately causes ccherence in the responder, and a signal is 
received in the telephone receiver T. The adjustable induc- 
tance N and adjustable capacity L are employed for varying 


the time constant of the oscillating circuit, so that the 
maximum effect is obtained—that is to say, so that the circuit 
is as nearly in tune with the transmitted waves as possible. 
Another device for obtaining the best effect is found in the 
potentiometer Q, by varying which the loudest possible sound 
is obtained in the telephone receiver. 
Fig. 3 shows the antenna. The extreme height is 180ft. 
above the top of the cliff, which is itself over 400ft. above sea 
level. This altitude might well be expected to provide ideal 
conditions for the transmission and reception of Hertzian 
waves; but, as a matter of fact, considerable difficulty in 
making a good earth connection is experienced. About half- 

way up the mast the receiving wires are kept lOft. apart by 
means of a rope spreader, and the extreme outside wires are 

attached to guy wires fastened to the ground. At the top, all 

five wires are metallically connected, but at the bottom only 
| four are connected, the remaining one being insulated from 
| the rest. Bare tinned 7/22 copper wire is used, and is 
exceedingly light and suitable. It will be seen from Fig. 2 
' that, when receiving, the four wires of the antenna, with the 
earth, act as a condenser, and thus the impnlses are received 
on a complete loop, since the other side of the condenser C! 
is also earthed. 

One of the chief advantages of the system lies in the fact 
that, so long as the frequency of the transmitting spark is 
maintained practically constant, no adjustments whatever 
have to be made; this is of considerable advantage, and 
| permits the employment of a less highly-skilled operator than 
in the case where elaborate and delicate adjustments have to 
be carried out. No pretensions to syntony are made ; on the 
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Fic. 5.—TRANSMITTING AND RECEIVING APPARATUS. 


contrary, Dr. de Forest is very emphatic in pronouncing the 
opinion that absolute tuning is utterly impossible at present. 
He certainly does adjust his circuits so as to obtain maximum 
effects, and, in doing so, he doubtless tunes them, but he does 
not claim that his apparatus then becomes unaffected by all 
other waves, nor that other instruments than his own are 
unable to pick up signals intended for himself. However, it is 
by no means difficult to distinguish, in the telephone receiver, 
oscillations of different frequencies. For instance, by varying 
the frequency of an ordinary electric trembling bell and hold- 
ing it in the proximity of the antenna, the variations could be 
followed with great accuracy. Thus, the actual frequency of 
the emitted oscillations are actually reproduced. During the 
course of the experiments the engine slowed down, and the 
frequency of the transmitting spark consequently diminished ; 
this was immediately perceptible to the highly-trained tele- 
graph operator at Howth, who almost immediately sent the 
following message: —“ You have my sympathy. I can hear 
your engine slowing down.” On one occasion a violent hail- 
storm came on, and the sounds heard in the telephone receiver 
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were such as to warrant the supposition that the hailstones 
were electrically charged. A continuous crackling noise was 
heard, but above all could be distinguished, without the slightest 
difficulty, the signals sent out 65 miles away. Stray signals and 
“atmospherics” were also received, but there was no hesitation in 
deciding that such impulses had neveremanated from the Howth 
transmitter. It is perfectly safe to say that if only the spark 
could be made to produce articulate speech, the problem of 
wireless telephony would be solved. Dr. de Forest is workin 
at the question at the present time, and he thinks that it wil 
be accomplished by the employment of very high voltage 
continuous current with the adoption of the “speaking arc” 
phenomenon. 

We measured speeds of from 20 to 30 words per minute, 
while on one occasion no fewer than 16 words were correctly 
received in 30 seconds. To make the tests beyond suspicion 
we were allowed to select our own messages, which were then 
sent to Howth and re-transmitted within a few minutes. All 
messages were not timed, but only a few selected indis- 
criminately ; in no instance did the speed fall below 20 words 
per minute. 

After the conclusion of the above tests a receiving device, 
invented by Mr. Nevil Maskelyne, was attached to the antenna, 
when signals were received with the same ease and rapidity as 
before. Mr. Maskelyne uses a sounder in connection with his 
instrument, but there is, apparently, no reason whatever why 
an inker should not be employed with equally good results, 
No alteration in the arrangement of the antenna and oscillating 
circuit was made, and there is obviously much to be said in 
favour of two systems which adapt themselves to one another 
with such ease. Unfortunately, we are unable to describe Mr. 
Maskelyne's coherer owing to the patent rights not yet being 
secure, but we may say that it appears to be both simpler and 
less expensive to manufacture than a filings coherer. 


THE YORKSHIRE ELECTRIC POWER CO.’S 
GENERATING STATION. 


The Yorkshire Electric Power Co. will shortly be in a posi- 
tion to supply power to consumers. The buildings for the 
first generating station are in the course of erection, and con- 
tracts have been entered into providing for 6,000kw. of plant 
and mains. We give a plan of the site location of power 
station buildings and arrangements of sidings and roadway. 
This station is one of the four generating stations which the 
Power Company propose to erect, and is situated on the banks 
of the Calder, in the district of Thornhill, on a plot of ground 
adjoining Ravensthorpe and Thornhill station of the London 
and North-Western Railway, where a junction is effected with 
the Lancashire and Yorkshire Railway. 

A word as to the basis upon which the company are founding 
their undertaking may be of interest here as bearing upon the 
somewhat unusual type and arrangement of plant, and also 
upon the design of the buildings. 

Mr. Parshall, who is the consulting engineer to the Power 
Company, reported that, investigation having been made 
regarding the cost at which the individual user can produce 
power for himself under the different conditions of amount 
of power and load-factor, it had been clearly recognised 
that the only advantage which the Power Company possessed 
over the user who has equal facilities in respect to coal 
and water, was in the magnitude of the undertaking. 
Against this has to be set the cost of transmission, trans- 
formation and distribution. It follows, therefore, that, as 
a beginning must necessarily be made on a small scale, 
the advantage which the supply company has over the user 
must be small, and it becomes necessary to reduce capital 
expenditure to the lowest possible limit. With these prin- 
ciples in view, the plant now about to be described has been 
designed, and it is interesting to note by what methods 
economy in capital expenditure has been attained. 

A three-phase system at a frequency of 50 cycles per second 
has been selected as being most economical and convenient for 


generation and transmission, the power being generated at from 
10,000 to 11,000 volts. The next consideration is that of the 
generating unit, and it was decided to adopt the steam turbine 
on account of economy inspace and steam consumption. The 
type adopted is that known as the Curtis turbine, which is 
being built by the British Thomson-Houston Co. at Rugby. 
A detailed description and sectional drawing of this turbine 
was published in our issue of November 20th. Briefly, it may 
be described as an extension of the principle adopted in the 
De Laval turbine, where the thermodynamic energy of the steam 
is converted into kinetic energy, and utilised by impact upon 
blades set around the periphery of a wheel. In the De Laval 
turbine the energy is transmitted through one wheel only, 
whereas іп the Curtis turbine of the size adopted by the York- 
shire Power Company the energy is transmitted through four 
wheels in series, thus reducing the speed to a practicable limit. 
The size of unit adopted is 1,500kw. ; the form and dimensions 
of the combined turbine and generator is shown below. It 
will be seen that the set is arranged with a vertical 
shaft, with the generator above the steam turbine. The 
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ELEVATIONS AND PLAN oF Curtis TURBINE AND GENERATOR. 
1,500kw., 1,000 revs. per min., 11,000 volts, 50~. 


generator has six poles, and is designed for a normal full 
load output of 1,500kw., with 100 per cent. power-factor at a 
speed of 1,000 revs. per min. The full-load current will be 
86:5 amperes and the voltage between terminals 10,000. The 
field regulation between no load aud full load, with constant field 
excitation, is 8 per cent. The maximum temperature rise after 
a run at full load for 24 hours is not to exceed 40°C. The 
steam consumption is guaranteed not to exceed 191Ь. per 
kilowatt-hour with dry saturated steam, and will be considerably 
diminished under actual conditions, provision having been made 
for 150?F. of superheat and a vacuum of 28in. The approximate 
weight of turbine and generator 15 58:5 tons. 

The boilers selected are of the water-tube type, and are being 
made by Messrs. Babcock and Wilcox. Each boiler has a heat- 
ing surface of 5,730 sq. ft., and a grate area of 100 sq. ft., and is 
fitted with a superheater and a chain grate stoker. Each boiler 
is rated to evaporate 20,0001b. of water per hour into steam 
at 150lb. per square inch from water at 60°F., and to super- 
heat the steam by 150°F. 

The condensing plant is provided by Messrs. Babcock and 
Wilcox, and is being made by Messrs. Mirrless, Watson & 
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Co., ow. The condensers are of the vertical surface type, 
each dues having a tube surface of 4,500 sq. ft., arranged 
for passing the water four times through the condenser, and 
having baffle plates to guide the steam through four times in 
the opposite di di rection. To each condenser is attached a three- 
throw air pe of the Edward's type, 15in. by Sin. at 165 revs. 
per min., coupled directly to an electric motor. Each condenser 
is provided with a centrifugal circulating pump, made by J. 
and H. Gwyne & Co. Each pump is rated to throw 160,000 
gallons per hour against a эе рг 28ft. The pumps are directly 
driven by electrie motors. 

Po turbine sets, each of 150kw. capacity when running 

2,000 revs. per min., are provided for supplying power for 
pe i and auxiliary purposes. The turbines are of the 
Curtis type, arranged with a horizontal shaft. The voltage 
supply for excitation and power is 220 volts. These sets are 
provided with a surface condensing plant, 1,200 sq. ft. — 
surface, with a three-throw air pump of the Edwards type an 
a motor-driven centrifugal circulating pump. 

The switching apparatus is arranged for four generators and 
eight feeders. The "bus bars being in two sections which can 
be connected by a switch, each section is connected to two 
generators and four feeders. All the switches are of the oil. 
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Cross Section oF Power Station sHowixa ARBANGEMENT OF Солі, Conveyina PLANT. 


break type, operated by electric motors and made by the — VE 

British Тоша. Houston Co. The switches are operated == 55 

from a switchboard carrying the instruments and measuring [== Са 

devices. n ec X 
The arrangément of the plant is shown in the plan and — hl 25 

elevation, from which will he seen, on referring to the plan, TI RW 

that this plant is laid out in units, comprising one chimney, — 3 

three boilers, and two generating sets, each generating set | T 

being provided with a separate condenser, air pump, circulating | s " 

pump and suction pipe. As each generating unit will yiek | — — x EE с 

1,500kw. the unit of plant i 18, ther efore, 3.000k w. The present A = — 


installation of plant comprise two such units, making a total 
capacity of 6,000k w. When additions come to be made to the 
wre à single unit of 3,000kw. will take the place of two 
1,500kw. units. By the arrangement of plant adopted, each 
addition to the generating plant bears its own proportion of 
the capital expense, and initial capital expense on account of 
the future requirements is therefore avoided. 

Referring to the arrangement of plant in the engine house 
it will be seen that the turbine generator and condensing plant 
are arranged in close proximity to each other, and each unit 
has its own condensing plant and an independent circulating 
system. A novel feature in connection with the circulating 
system is the use of a dry air pump for the purpose of prevent- 
ing an accumulation of air in the pipes and condensers. To 
effect this, pipes are connected to all points at which air is likely 
to accumulate, such as the top of the condenser, bends in pipes, 
and carried up to an air cylinder placed about 40ft. above. 
A. suction pipe connects the air cylinder to a dry air pump 
placed on the engine room floor. The air pumps discharge 
from the condensers into a ring main which discharge into 
hot wells placed underneath the feed pumps in the boiler room. 
Thearrangement of steam piping comprises a main header with 
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branch connection from each group of boilers, the connection | steel plate, and has a capacity of 25 tons per hour. 


being made through steam separators of large capacity. 


Referring again to the block plan the lines of extensions | railway tracks laid in the basement of the boiler house. 
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The 
ashes will be handled by trucks running along industrial 
The 


for the buildings, the railway sidings and connections to the | tracks are continued outside the power house and laid so that 


railway are seen. The rail level is 22ft. above the ground 
level, and the space between the rails and ground is to be 
utilised for coal storage. Two bunkers opposite each boiler 
house are fitted as coal hoppers for supplying a coal conveyor 
which transports the coal to overhead bunkers in the boiler 
room. As the buildings extend along the lines shown in the 
plan, the sidings will be extended, and opposite each boiler 
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the ashes may be deposited and spread for cooling on the 
ground inside and afterwards discharged into barges for 
conveyance elsewhere. 

The buildings consist of a steel framework, filled with 
brickwork, erected on a slab of concrete extended under- 
neath the whole building. The boiler house is fitted with 
overhead bunkers, which are filled by a coal conveyor, as 
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room coal hoppers will be placed for receiving coal and dis- 
charging same into the conveyor. A hopper is also provided 
for receiving coal brought by road and for discharging into 
the coal conveyors. 
a new design made by Messrs. Babcock and Wilcox, of presssed 
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already described. The chimneys are each 150ft. high and 
10ft. in diameter, and are built of steel, and brick lined. _ 
According to present arrangements the plant described 


The coal conveyor is of a light pattern of | and illustrated in this article will be complete and ready for 


the supply of power to consumers towards the end of 1904. 


PHOTOMETRIC TESTS OF STREET LAMPS. 


The fifth quarterly report on tests of street illumination, 
with a statement of comparative costs, has been issued by 
Mr. J. W. Bradley, Westminster city engineer. The report 
deals with the quarter ending September 30, 1903. Items 3 
and 5 are of greatest interest to electrical engineers, the com- 
parative costs of candle-power per annum working out at 9-44. 
for the arc lamp and 9:124. for the Sugg high-pressure incan- 
descent mantle lamps. Unfortunately, the information con- 
tained in the report is of the scantiest, and hence it is quite 
impossible to draw any but the most general conclusions from 
these figures. It is stated, for instance, that the tests on the 
yas lamp were taken at three different angles; but this 
information is obviously incomplete, unless the angles them- 
selves are given. Again, there is nothing to denote how long 
the mantles have been in use, and, considering the variation in 


illumination of the incandescent mantle, especially when used 
in street lamps, it should have been made clear whether the 
candle-powers are averages of periodic tests or under what 
conditions they have been measured. | | 

The photometer employed for the tests is shown in the 
accompanying illustration. It is a portable type, designed by 
Mr. William Sugg, and the intensity of the light to be tested 
is compared with that of a 2 c.p. pentane standard, situated in 
a well-ventilated chamber lined with dead-black velvet. The 
horizontal chamber is also lined with the same material, and 
the respective illuminations are thrown upon a Ritchie screen. 
At the top of the elevated structure on the right-hand side of 
the illustration is fixed a mirror with its reflecting surface 
downward. Obviously, by looking through the rectangular 
aperture, the observer is enabled to see reflected in the mirror 
both sides of the Ritchie dise, divided by the black partition. 
The end of the horizontal chamber opposite to the pentane 
standard is left open, so that the light from the lamp under 
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Ткзтв or STREET Lamps (Gas AND ELECTRIC) WITH STATEMENT oF COMPARATIVE Costs. 


— MM — öà— „ pe 


No. C'pital Interest and Cost of Cost of licht- Total Hrs. of Total Test No. 8. Ave. total cost Total 
Description and position of énüdla cost sinking fund illumin't ing and main- cost рег burn- cost per Total cost per o. p. per an. No. of 
of lamps. lamps Wer of per lamp per per lamp: tenance per lamp perling per c.p. per per с.р. per inc. tests to t'stsup 
tested. РО lamp. annum. рег ann. lamp per ann. annum. ann. hour. annum. date (5 series). to date 
| £ — — £ s.d. d. d. d. | 
Electric ares, Trafalgar.sq. (Charing- 6 554 40 On 80 years’ £28 30 0 0:3,940 -0033 13:0 11:62 34 
cross & Strand Electric Light Co.) | period. say £2 | | | 
Electric arcs, Pall Mall (St. James’ 6 585 | 45 Оп14угв'соп- £30 34 0 03,879 »0036 18:95 14-76 37 
and Pall Mall Electric Light Co.) | | tract, вау £4 | | | | 
А | i 
Electric arcs, Hyde Park.cor. (West. 5 503 eer. | £22 | 22 0 03,940 00238 9:4 8:7 | 99 
minster Electric Supply Corp.) | | 
Refuge lanterns, 4 incandescent 4 |113 15 On 30 years’ £815 6 43 16 0 13 6 6 3,940 -0072a 28:3 31:14g 209 
mantles, Victoria-street | | | life, say 15s. 
Suge’s high-pressure lamps, White- 6 4381 15 Do. 15s. 13 6 2 4 3 10 18 5 03,940 00232) 9:13 10:3 29 
hall, incandescent mantles 
Ordinary single burner, ine. mantle, б 49 6 Do. 6s. 200 14 0 310 03,910 004350 17:18 18:15 34 
footway, Victoria-st. type, each 4:2 | | 
cubic ft. рег hour | | —— | | 
Ordinary flat flame, footway in 26 58 | 8 Do. 8s. £5 0 2 5 18 23,910 -0062d 2344 247 227 
Whitehall, 2 burners, each 6°16 | | 
cubic ft. per hour | | | | | | 
Ordinary single burner, inc. mantle, 6 4l 6 Do. 6s. 11011 1 10 217 11 3.940 -0043 16°96 18:95 22 
Carlton House-terrace type, each | | — . 4 | | | 
3'25 cubic ft. per hour | | | | | 
Ordinary flat-flame burners, footway, 6 19 н Do. 8s. £9 0 10 9 8 10 3,940 0117 46:3 41:39 24 
Chandos-street, Strand, 3 burners, | | | 
each 5 cubic ft. per hour | | | 
Scott-Snell lamp, Victoria-st. & S.S.e 6 184 | T T "o ws jJ | a 6 
lsin. Windsor lantern,2 Kem burners 6 58 | - T | | re t 
8.8. | | 
Refuge lamp, Victoria-st.3 C burners 1 107 135 | 15s. 5 18 9 3 0 0 | 9 13 93,940 -00552 31:78 21:73h 2 
Footway lamp, Victoria-st, 2Cburners 1 77 6 | 6s. 3.10 2 113 0 5 18 23,440 00467 184 (000 Lath 2 


Tests taken at З angles. c Condition of mantles improved. d Only burn 
Г " Trident" form. It is found that the trident arrangement of 
y Average of four series only. A One series only. 


a A few defective mantles. b Burners re-arranged in “ trident form. 
5 cubic ft. per hour after midnight. e Great variation in different lamps. 
incandescent burners is a decided improvement on the group arrangement. 


observation may fall upon one side of the disc. In order to 
obtain equal illumination on both sides of the disc, the whole 


SOME NOTES AND GRUMBLES FROM INDIA. 
(FROM OUR CALCUTTA CORRESPONDENT.) 


Those of us in India who receive electrical plant and instru- 
ments from home manufacturers are greatly beholden to the 
electrical and engineering press for the prominence given 
recently to our grumble about bad or careless packing, the use of 
straw and so forth. As if to emphasise the complaint, there 
has since been a new crop of similar cases reported all round 
and a number of further examples of the use of straw—the 
last, we hope. 

I wish in the present instance, however, to draw attention 
rather to the local conditions to which those carrying out elec. 
trical enterprises are subject and the difficulties they will meet. 
A précis of the recently-enacted “ Indian Electricity Act, 1903,” 
appeared in your columns recently, and there are evident signs 
that this act 1s going to serve a useful purpose. Several of 
our great electrical firms have special representatives in the 
country, and they appear to be so far satistied with their survey 
that rumours are afloat of many new cities being likely to 
receive the benefits of electric supply before long. And though 
electric light is not * the poor man’s light” in India—he prefers 
à wick floating in castor oil or rancid fat—the electric fan is 
rapidly becoming the Sahib’s necessity, so far as the plains are 
concerned, It therefore follows that many more firms should 
join in the scramble for the best concessions while they can 
instead of leaving all to our American cousins. The Americans 


Sroa PORTABLE PHOTOMETER. 


photometer is wheeled either nearer to or further away from 


the lamp until equilibrium is obtained. 


Fiscal Policy and the Tramway Industry.—The Tramways 
and Light Railways Association have issued invitations for 
December 11th to hear an address by Mr. Atherley-Jones, 
K.C., M.P., the president of the Association, on “ Fiscal Policy 
in Special Relation to the Tramway and Light Railway 
Industry." Sir C. Rivers Wilson, G. C. M. G., the past president, 
will take the chair at 8 o'clock at the Society of Arts, John- 
street, Adelphi, and a discussion and vote will follow in which 
several gentlemen of eminence in engineering and commercial 
circles are expected to take part. 
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are here, of course, and the largest job, so far—namely, the 
Cauvery transmission—has gone to them. Rangoon, which 
began talking of having electric light in the days of the 
Jablockoff candle, has now arrived at the stage of receiving 
tenders, and 25 worthy councillors—for the most part native—- 
have been sagely discussing the relative merits of poly phase and 
continuous current. Let us leave them to it, and in 20 years 
they will probably decide that gas—undiluted by mantles— 
is best. 

This is the way with local authorities, who are generally 
apprehensive lest either they come by a loss or other persons 
by a profit. But offer to finance and carry out a complete 
scheme and they will probably agree, and there is money in it 
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in many cases. Think of the load-factor when nearly half 
your load is electric fans, running for the most part 12, 14 or 
even 24 hours a day for eight months in the vear. Think 
of the native shop, where work goes on the whole night by 
the aid of the oil glimmer—the native shopkeeper has not 
been reached yet in Calcutta, where the demand is generally 
abreast with the supply, but some day his turn will come and 
a method of free-wiring his mud hut will be evolved. He will 
not pay 8d. a unit, nor even 4d., but he will make dividends 
for the supply company for all that. I have heard of one case 
where native shops are given a supply at 2 rupees per 16 c.p. 
lamp per month, or, say, 1d. a night, and even if 12 hours is 
the daily use there is money in it; at 8 hours' use this may 
be taken at 2d. a unit. 


Local authorities sometimes have the saving grace of un- 
conscious humour. The Calcutta Corporation, in its unre- 
generate days, made itself notorious and was made almost 
famous (in a sense) by the late G. W. Steevens’ “In India.“ 
As the Capital of the peninsula it is rightly the first city to 
have everything electrical: public supply, a fine tram service 
and so forth. But in the streets we have ordinary gas, and 
darkness that can be felt, except in the immediate neighbour- 
hood of Government House where Welsbach mantles (and stone 
pavements !) have recently been laid on. Last year the electric 
supply company is said to have offered to light one of the 
principal roads free gratisforthree months to show what lighting 
means, but the offer was refused. 


We have overhead wires in great profusion in Calcutta, both 
for lighting and traction, not to mention telegraphs and tele- 
phones. Now it is tolerably evident that whereas in open 
country comparatively light supports can be used, strengthened 
by stays and cross-stays, in a town strong poles are a necessity, 
since staying, even at terminals and angles, is often difficult. 
In early days there was considerable friction over this matter, 
seeing that the company were bound to stay where it was 
practicable, in consequence of the rules, while the local autho- 
rity utterly objected. A worthy civilian was seen one day 
pulling with might and main at a 7/10 stranded steel terminal 
Stay, which he considered objectionable ; but, fortunately, it 
withstood the pull and continued to take up the strain of No. 0 
copper. Rumours were even current of an intention to follow 
American precedent, and cut down all the offending stays, in 
which case it is possible that the posts would in some cases 
have soon followed. More peaceable counsels have now pre- 
vailed, though there is still trouble occasionally over tree 
cutting. In a tropical city the growth of good trees is a great 
desideratum except to the owners of overhead wires ; when 
the violent nor’-wester storms begin the two disagree, and the 
wire sometimes comes down. Now, we all know from Mr. 
Trotter’s I.E.E. Paper, that 500 volts continuous current is 
harmless in England—or, at any rate, in Westminster— but 
225 volts has proved fatal in quite a number of cases in India, 
during storms, to natives with bare feet. A tree has been the 
prime cause generally, the unpleasant habit of hard-drawn 
copper rolling itself up into a coil again being an accessory. 
There is, however, a very simple remedy for all this—namely, 
to fit a short-circuitingdevice on each span, such that, if any wire 
breaks, its fall immediately brings it into contact with the 
other pole, or the earthed third wire, and blows the section 
fuse on that side. This idea was independently proposed by 
several engineers, and was patented last year by Messrs. Girling 
and Nicholl, of the local supply company. The device, the 
cost of which is exceedingly low, is being fitted all over 
Calcutta, and is bound to have a wide application elsewhere. 

This reminds me of an article on “ Electrical Installations 
in India" in one of your contemporaries for October 9th, which 
is evidently written without a correct knowledge of the facts. 
The writer begins by attributing tothe Calcutta Tramway Co. 
“repeated deaths of natives by falling wires.” In point of fact, 
there have been about half-a-dozen deaths from overhead 
wires, but not one from the circuits belonging to the tramway 
company. Even of car accidents there have been extraordinary 
few, and those generally due to carelessness on the part of the 
victim. Next this correspondent gives long extracts from 
rules which ** came into force on September 15th,” whereas 
the rules in question. from which he vives incorrect abstracts, 
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have not come into force even now in November. It is, in 
fact, well known that they are in the hands of the Advisory 
Board of the Government of India. Again, he states that 
“ A condition precedent to the consideration of an application 
for a licence is the consent of every local authority concerned." 
In England we know that provision pretty well, but in India 
it does not exist. A reference to section 4 (1) (a) of the act 
shows nothing more than that, Before granting a licence, the 
Local Government shall consult every local authority concerned,” 
though the objections may be rejected summarily if insufficient. 

We are somewhat behind the age in one or two matters. 
Recently the Calcutta Corporation issued some draft tramway 
rules so idiotic that a wit was moved to write as follows in the 
columns of the chief paper, the Englishman :— 


Sır : Some of your contemporaries are doing their best to nullify the 
efforts of the Calcutta Tramway Co. to give us & good service, and, after 
reading suggestions emanating from various sources, I would bring the 
following model regulations to the notice of the Calcutta Corporation. 
They are framed with a view to the safety of the coolies who walk on the 
down track with their heads enveloped in sacks. 

1. A man with a red flag and a tom-tom shall precede every car, walk- 
ing backwards. 

2. No electric car shall be driven at a greater speed than— 

(a) 21 miles an hour on the Chitpore-road. 

b) 2% miles an hour in Chowringhee. 

8 31% miles to Tallygunge, &c. 

3. There shall be a timekeeper with a chronograph and a calculating 
machine on every car. 

4. Every car shall stop at every pole and as often as may be required 
in between. 

5. If two cars are about to pass one another, each shall stop dead till 
the other has passed. 

6. If a ticca gharry runs into a tramoar, or if any passenger in a tram- 
car commits suicide by shooting, hanging or throwing himself out of the 
window or door, or if a cow runs into, or & hen under, any tramcar, the 
company and all the passengers shall be jointly and severally liable. 

7. Every tramcar shall carry two complete ambulances with bearers, a 
fully-qualified doctor, a chemist’s shop and a hospital nurse. If there is 
any room remaining passengers may be allowed inside. 

8. Every passenger shall have a certificate from the Secretary of State 
that he is fit to travel on a tramcar. 

Even more recently some no less foolish motor-car rules 
have been promulgated, and not even by the Municipality this 
time. One of them suggests, in all seriousness, that the lamps 
in front should make visible the owner’s number on the back 
of the саг! | 

In England, no doubt, the average policeman is becoming 
rapidly qualified as an official timekeeper, a profession which 
the Surrey reservist should bear in mind. But even there 
it is quite certain that the average man has no notion what- 
ever of absolute speed. Everyone always walks 4 miles an hour 
except those who actually keep up that pace and call it 5}. 
All tramcars go 10 miles—the rules say they may not exceed 
that, so, of course, they don't —while all trains out of Germany 
go at either 25 or 60 miles an hour nothing between is 
known. And yet the average person's estimate of any actual 
speed from 2 to 60 miles an hour is sheer guesswork, often out 
by hundreds per cent. This alone shows the futility of pre- 
scribing maximum rates of 2, 3, 5, 6, 8 and 10 miles in different 
localities, more especially in a country where neither the hour 
nor the mile conveys anything to the mind of the native, be 
he driver, inspector or conductor, passenger or policeman. 
Then, again, the fact that a controller has only a certain num- 
ber of running positions—two in Caleutta—is thought nothing 
of. Why not run on the first contact, or with the brake on ? 
Both these suggestions have been made, amongst others equally 
foolish, and once in a way the traffic inspector finds a driver 
trying his hand at one or the other. Letters have recently 


appeared in the papers denouncing the terrible speed of cars 


on routes where the track is off the road on its own ground, 
and yet on these same routes the speed is certainly not much 
over 6 miles an hour on the average. With a packed trailler 


car the maximum speed is about the pace of a fast trapper, 
and as soon as it is reached some one wants to alight, so on go 


the brakes —yenerally after putting back the controller, but 
not always. It is handy to recollect that on ordinary straight 
120ft. construction the speed is given by dividing 82 by the 
number of seconds per pole passed. I have noticed that a fast 
horse will pass by at least three and sometimes four or five 
poles while a car is stationary taking up or setting down one 
passenger. They do things better on the twopenny tube. Of 
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course, passing country stations here one often sees out of the 
window of an express 50 or 60 sleeping figures awaiting the 
next train, may be 18 hours ahead. Time was made for Eastern 
nations, and they know how to make the best use of it. 


There is another little absurdity to which some champion 
might usefully call attention by endeavouring to obtain a 
conviction— namely, Regulation A 17 of the Board of Trade 
or Regulation 20 of those for non-statutory undertakings. 
There are not a great number of aerial supply lines in 
England at present, but how many of those existing have 
anything like the factor of safety enjoined? The rule is 
clear, that not only must such a line stand a wind pres- 
sure of 50lb. safely, but with a factor of safety of 12. 
I recollect having seen some high-tension lines not a thousand 
miles from Chelmsford in which the factor of safety may have 
been 1—I hope it was—but could not have been much higher. 
Given a couple of suspending wires, а pair of B.O.T. high- 
tension 7/18 cables and a full complement of suspenders, and 
the area exposed to wind pressure on a 150ft. span is about 
16 sq. ft., not countingthe pole. Reducing this by a third to 
allow for the cylindrical cables, the area may be taken at 
11 sq. ft., giving a wind pressure at 50lb. or 550lb. Now, the 
prescribed height in England is 30ft. at street crossings, and 
you cannot very well pap сори this height uniformly if 
crossings are plentiful. the actual bending moment about 
ground level will be 16,500lb. feet. This takes no account of 
the very considerable addition for the pressure on the pole 
itself, which would bring the total up to not less han 
20,0001b. feet. According to rule, therefore, a pole should be 
used which will not break with a less bending moment than 
20,000 x 12 or 240,000lb. feet, in the absence of cross-stays 
on both sides, which are obviously impossible in towns. Tho 
conclusion is that coupled poles, . to the line, 
and extremely strong ones at that, are required in order to 
carry such a simple circuit as the above in accordance with the 
English regulation. Our rule demands a factor of safety of 
4, which is feasible, and our overhead construction is capable 
of standing most things. 


There is gentle irony in the British proviso as to an accumu- 
lation of snow which one would imagine to have been the 
draftsman's little joke had it not remained in for so many 
years. Crows by day and flying foxes by night here take the 
place of snow—and swallows—in the old country, but it is 
generally the bough of a tree that breaks the wires. The fly- 
ing fox comes off second best owing to his inveterate habits of 
hanging head downward and holding both wires at once, and 
his refusal to learn by sad experience. 

An interesting feature of the capital of Bengal is its lightning 
conductors, which would delight the eyes of Sir Oliver Lodge. 
Every public building has a completo set, and most private 
houses have one set at least. The former are veritable copper 
mines, with points in every conceivable position. They care- 
fully conform to the artistic appearauce of the buildings by 
closely following the maze of cornices, &c., and not running 
more direct than they need, and once in a way they terminato 
a few feet above ground level, but on the whole (though a 
shocking waste of good copper) they are well looked after. 
On the other hand, those on private houses are usually made 
of iron gas barrel. It is probable that those who put them up 
ex “the fluid" to run down inside ins of on the 
skin; but no matter! The separate lengths of pipe usually 
meet, and for convenience are run alongside the water supply, 
which is fixed outside the walls here. At the top there 
is à pointed iron rod, developing in the form of a kicking 
coil of three or four complete turns, evidently with a view 
to divert the discharge to the well-earthed water pipes. 
The lower end stops in the cement gutter, seldom pene- 
trating to earth at all, so that this may bo effectual in case 
the coil alone might fail. I heard of an instance where the 
resistance from a “conductor” to a water pipe entering the 
ground (ie, the cement) бір. away from it was several 
hundred ohms in the dry weather, though Calcutta is water- 
logged only 3ft. below the surface. And yet “ protected ” 
buildings are hardly ever struck here, a fact which may be 
noted for what it is worth by the Lightning Research Com- 
mittee, whose promised report we are anxiously awaiting. 


THE TESTING OF ELECTRIC GENERATORS BY 
AIR CALORIMETRY. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers in connection 
with Prof. R. Threfall’s Paper on the above subject. The 
Paper itself was published in our last issue :— 


Mr. W. B. ESSON, who opened the discussion, remarked that, so far as 
he was aware, the method of testing was quite novel, and he was glad to 
see that it gave the results anticipated. He could not help thinking, 
however, that it was a method of testing which required a deal of 
experience. No doubt, in the hands of an expert like Prof. Threlfall, the 
results might be confidently relied upon, but until he had had a good 
deal of experience he would regard the method proposed with some 
suspicion. So far as he could gather by reading the Paper, there appeared 
to be many difficulties, and it did not a to be at all a practical wa 
of testing. If he remembered rightly, Mr. Mordey some time ago tested 
a transformer by a calorimetric method which was on a par with this one, 
and he had discovered, much to his surprise and to the surprise of every- 
body else, that whereas the iron loss at full load was considerable, at 
no-load it disappeared altogether. The transformer became somethin 
like a freezing machine, and he could not help thinking that this meth 
tested the operator working it as much as it tested the apparatus itself. 
Dealing with the matter to which he had made some reference in his 
recent Paper—vis., the iron loss at no-load and the iron loss at full 
load—he noticed that Prof. Threlfall found the iron loss at full load 
something like 10 per cent. of the output of the generator, while at 
no-load it was 7 per cent. of the output. The difference was 8 per cent., 
but he did not see how that extra loss occurred. Some eight years 
ago a case came before his notice in which an alternator tested on a 
Willans engine showed a very large unascertainable loss between no-load 
and full load. They could, of course, calculate out the iron loss at no- 
load, and knowing the law of friction of the Willans engine, it ought 
to be quite easy, by adding the copper loss at full load, to get the indi- 
cated horse-power. But the result showed a very great increase in the 
unascertainable loas, or, if the unascertainable loss was called iron loss, 
it was found to amount at full load to something like three times what 
it was at no-load. Prof. Threlfall showed that in the particular genera- 
tor mentioned in the Paper the iron losses or unascertainable losses 
were 50 per cent. more at full load than at no-load. In the case of the 
Mordey transformer already mentioned, the testing machine was fitted 
with solid pole-pieces, but in connection with a second test the pre- 
caution was taken of completely laminating tbe poles. Then this 
unascertainable loss entirely disap . There was no increase in the 
iron loss —i.e., the unascertainable loss —from no-load to fall load. This 
tended to show, as Prof. Threlfall had pointed out, that the loss was in 
the poles of the gerbrators and not in the core. It certainly did appear 
80, and he would like to hear from Prof. Threlfall whether the poles of 
the particular generator he had tested were solid poles or thoroughly 
laminated ones, or y laminated poles. 

Prof. THRELFALL said that the poles in the particular machine 
referred to were partly laminated. 

Mr. ESSON, continuing, said the increased losses would then appear 
to be due to eddy currents in the poles, and it would seem to show that 
merely laminating the tips of the poles was not sufficient if very high 
efficiency or no difference in the iron loss between no-load and full load 
was aimed at. In conclusion, he pointed out that M. Bláthy, some time 
after he himself had experimented on the machine referred to, found the 
very same thing in testing continuous-current machines. There was an 
unascertained loss between no-load and full load which he (M. Bláthy) 
deemed to be due also to eddy currents in the poles. 

Dr. R. T. GLAZEBROOK made one or two remarks with reference to 
the Pitot tube method of determining air pressures, this method being 
used for the past year or two at the National Physical Laboratory with 
great success. Prof. Threlfall had referred to Lord Rayleigh's work on 
the subject and to his Paper on the measurement of air pressure, in which 
Lord Rayleigh had arrived at a certain coefficient less than 0-5. This, of 
course, was quite true, but Lord Rayleigh went on to point out how the 
coefficient 0-5 could be obtained, and the method he suggested for it was 
the one adopted in the Pitot tube. Prof. Threlfall’s result that the 
coefficient was close to 0:5 therefore bore out completely the value of 
Lord Rayleigh’s theoretical work, and, as a matter of fact, Dr. Stanton, 
at the National Physical Laboratory, had arrived at very nearly the same 
coefficient, Suppose, for a moment, that one took a tube with a stream 
of air in it, and that attention was fixed upon a single stream line along 
the centre of the tube, and that P was the pon and V velocity at one 

int, and P' and V’ the pressure and velocity at another point. The 

inetic energy per cubic centimetre at the first point was, therefore, 
P+4pV?, p being the density of the fluid. The energy at the second 
point was Р'+ V, and it follows from very simple and elementary 
principles that, if there were no forces acting on the fluid, these two quan- 
tities would necessarily be equal to one another—i.e., P + 3p V? — P' + pV”. 
Supposing, now, the motion were stopped, so that V' =0,then 40V? z P' Р, 
and this quantity P'—P was exactly what had been measured by Prof. 
Threlfall in his Pitot tube experiments. The facing tube measured the P’ 
and the gauge tube measured the P, and, therefore, this formula held good 
provided that the velocity of the moving stream of air was reduced to 
zero. Lord Rayleigh had pointed out that if an obstacle was put at this 
point the velocity was not completely reduced to nothing, and therefore the 
formula given was not exact, but if they took a little cup with very narrow 
edges pointing downwards towards the flow of the fluid, then the velocity of 
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the air flowing into the cup was reduced absolutely to nothing at that 
point, and the theoretical equation was strictly correct. At the National 
Physical Laboratory the coefficient had not been found to be 0:5, but the 
slight difference was due to the considerable difference in the forms of 
the tube used, and also to the fact that the second gauge tube was placed 
here in the stream line as the measurement was being taken. But the 
important result remained that it had been shown by his own experi- 
ments, which were about to be described elsewhere, that the Pitot tube 
was a very accurate instrument for measuringstreams of air, and, therefore, 
that kind of air calorimetry became much more easily feasible than it was 
before this result had been arrived at. With regard to the calorimetric 
result, he gathered that the stream of air which was drawn out by 
Prof. Thelfall was 2ft. 6in. in diameter. He should have supposed that 
there was a considerable difference of temperature between different parts 
of that stream, and he was not sure whether this had been looked into. 
Again, the efficiency of the machine was measured under a considerable 
stream of cool air coming in, so that he took it that the temperature of the 
whole machine was distinctly lower than it would be in practice, and 
that, therefore, the machine was not working under exactly the same 
conditions as if running on its usual load. 

Mr. W. M. MORDEY said that anybody who had to do wi:h the 
testing of the efficiency of alternating-current machines would welcome 
any new method. Old methods, even if correct, required as much expert 
attention as this method of Prof. Threlfall’s. But he was, at the nroment, 
more interested in this method, perhaps, on account of Prof. Threlfall’s 
references to the measurement of the air than because of the measure- 
ment of the efficiency of the machine. The reason for this was that both 
his partner and himself—and no doubt a good many other people—-were 
just now considering a question which would possibly become a very 
important one—viz., the measurement of the quantity of gas passing 
through very large pipes for the supply of very large gas engines—and he 
was glad, indeed, to have the results arrived at by Prof. Threlfall's investi- 
gations on the Pitot tube, as they showed that greater confidence could 
be placed in this method than appeared at first sight. With regard to 
Fig. 4 of the Paper, representing the distribution of the pressure of the 
air in the pipe, he would like to ask if this was taken on a vertical cross- 
section or a horizontal one. There was considerable difference between 
the values in the upper half and the lower half. He would also ask 
what precautions had to be taken as regards the inside surface of the 
pipes to which this method was to be applied. To what extent would 
the values obtained at one time be influenced by any changes that 
might take place in the surface: friction due to changes in the cleanli- 
ness, for instance. The method of measuring alternator efficiencies 
was extremely interesting, and its greatest usefulness would be in works. 
It would be easier to put up an apparatus of this sort in works and take 
it down again than to conduct the tests in a generating station, as had 
sometimes to be done at present. Perhaps an objection to it-.—as far as 
he understood it—was that it must necessarily take some time to get any 
reliable observations. If changes were made in the load changes would 
take place in the losses, and it must take & good while for the heat gene- 
rated in the insides of the machine to get out and to influence the air 
current to such an extent that one could get a steady reading showing 
the actual value, and this, of course, was a very great objection. One of 
the causes for the very rapid progress that had been made iu the con- 
struction of electric саш machinery had been that it was possible 
to measure uer rapidly and ascertain the effect of changes in design, and 
so on, and, f er, that it was possible to take the efficiencies very quickly 
at various loads, and so get knowledge that in many branches of engi- 
neering takes weeks, or even months, to arrive at. He hoped he was 
wrong in supposing that this method did not lend itself to the quick 
observation of ready readings which one had to rely upon in the neces- 
sarily hurried work that had to be done in generating stations. Perhaps 
the author would tell them how long it would e to ascertain the 
efficiency of a large machine that did not get to its full losses, in ordinary 
conditions, for perhaps 10 or 12 hours. How long would it take to get 
reliable figures of the efficiency at various loads from no-load up to full load 
or something higher? In the portion of the Paper dealing with Engine 
Efficiency” the author began his column of results with ** Gross Total In- 
dicated Horse-power." He would like to ask whether he had proved that 
the indicated horse-power was ascertained with an accuracy of the same 
order as he represented had been obtained for some of the other figures; 
particularly, how was it possible to get the indicated horse-power when 
the engine was running very light. He should think there was probably 
quite as much to be done in getting accurate results in indicating the 
power of engines, as there was in ascertaining what became of the energy 
that came out of the engine. Reference had been made to the tests of 
M. Bláthy asto the very great increase in the losses when & load was put 
on to a dynamo. He quite agreed with the trend of Mr. Esson's remarks. 
He might mention that at the time M. Bláthy read that rather startling 
Paper on the enormous increase in these losses, he himself made some 
very careful tests on a Hopkinson machine with the Hopkinson method, 
and found that in the toothless armature there was no measurable increase 
in the loss. This loss, however, took place in machines with toothed 
armatures and in machines which had not laminated fields and was due 
entirely to the unequal distribution of the magnetism, to the toughening 
of the lines, to the increase of eddies in the field and to the hysteresis of 
the armature itself. He thanked Prof. Threlfall for giving them one more 
method, and an entirely new one, for their investigations. 

Prof. THRELFALL, in reply to Mr. Esson, said thathe had had originally 
a great deal more in the Paper about the results of the tests, but on the 
present occasion he wished to bring his method before the Institution, not 
the results, and had therefore laid more stress on the former. He hoped, 
however, at some future time to be in a position to bring more results before 
them. He did not now wish to obscure the main point by putting in detail, 
and, therefore, he would only briefly say that Mr. Esson’s surmise as to the 


réle played by the field magnets was extremely pertinent. Mr. Esson 
appeared to be scared somewhat by the appearance of difficulty which he 
was sorry to say the first presentation of the subject rendered inevitable. 
He did not feel justified in bringing this matter before the Institution 
without explaining at great length all the elaborate precautions which he 
had taken to satisfy himself, but having once satisfied himself he could 
assure them that it was not necessary to be anything like so elaborate in 
the matter of precautions as he had been in the account which he had 
presented in his Paper. Therefore, so far from the method being diffi- 
cult, anybody who could read a thermometer could apply it; a careless 
man would get a wrong result whatever method he used. But the chief 
difficulty in the method was the ever-present one of measuring electric 
output with accuracy. The measurement of air was not so difficult 
as the correct estimation of the output electrically, and he should be 
extremely sorry if, through the great weight which Mr. Esson very 
deservedly carried with all of them, that anyone should go away with the 
impression that this method was a difficult one to carry out, or that it 
contained pitfalls which would trip up the unwary engineer, because such, 
he assured them, was not the case. Replying to Mr. Mordey, he admitted 
that it was not a quick test. The essence of the test was to wait until the 
temperature equilibrium was fixed, and in the case of the 300kw. alter- 
nator mentioned in the Paper it took about six hours in order to obtain 
the result of the consistency and accuracy put forward іп the Paper. For 
a rough result it would not take so long. 

Mr. MORDEY : Is that at one load? 

Prof. TARELFALL: Yes, it is under absolutely fixed conditions. In these 
particular investigations he had to be well within 1 per cent., but it was 
not very often found necessary to be within this degree of accuracy, and 
if they did not mind being within 2 per cent. in the efficiency figure the 
test could be made quite quickly and easily, probably in an hour or two. 
With large materials and large quantities of heat, the thermal capacities 
of the materials were comparatively unimportant. Dr. Glazebrook had 
suggested that perhaps the generator was not working under its normal 
running conditions. One of the points about the method was that the 
speed of the fans was adjusted so that the engine casing was at the same 
mean temperature as the engine room. This was perhaps sufficient 
answer to Dr. Glazebrook. Referring to Mr. Mordey’s question as to the 
curve in Fig. 4, this was taken on a horizontal diameter. There were 
considerable differences above land below the centre, but he selected that 
particular diagram because he had considered it to be the limit of irregu- 
larity that could be put up with in such measurements. He could get curves 
very much more symmetrical, but this was a shocking example which must 
not be exceeded in practice. With regard to Prof. Glazebrook’s question 
as to the estimation of the temperature and the possibility of there being an 
error in the temperature of the outlet pipe, the temperature of the air 
leaving the generator was estimated while it was in wild and turbulent 
motion in the engine case itself, and not in the pipe. He was extremely 
interested in Prof. Glazebrook’s remarks on the work being done at the 
National Physical Laboratory. He could only say he was sorry he did 
not know of it. With regard to Lord Rayleigh's work, he cordially agreed 
with everything Dr. Glazebrook had said, but he had not wished to intro- 
duce that in the Paper, and with the permission of the meeting he would 
reserve his remarks on the subject of the measurement of air and gases, 
which he had considered for three years very industriously, for another 
occasion when he would have an opportunity of dealing with that part of 
the subject. 

A hearty vote of thanks was then accorded to Prof. Threlfall. 


AN IMPROVED METHOD OF TESTING LARGE 
ALTERNATORS UNDER FULL LOAD CONDITIONS.* 


BY B. A. BEHREND, 


Most electrical engineers are familiar with the method of circula- 
ting power originated by Dr. John Hopkinson and published in 
Philosophical Transactions, 1886.{ Dr. Hopkinson circulated 
power between a direct-current generator and a motor which were 
electrically and mechanically connected. Dr. Sumpner suggested a 
method of circulating alternating-current power between two trans- 
formers in The Electrician, Vol. XXIX., p. 228. Mr. William M. 
Mordey first suggested the circulation of power for testing alter- 
nating-current generators of the synchronous type by using a single 
machine and connecting the armature coils in opposition in such a 
manner that the machine was operated at full current and full 
magnetic flux. Mr. Mordey's Paper, which is extremely suggestive, 
is contained in the Journal of the Institution of Electrical Engineers 
1893+. Mr. Mordey's method, applied, for instance, to a single- 
phase generator having 20 poles on each side of his single-exciting 
coil, would be carried out by splitting the armature into two 
sections of eight and 12 coils respectively, and by connecting these 
sections in opposition, so that only four coils would be effective 
in regard to the circulation of current through the armature. The 
section of the armature which contains eight coils acts as motor, 
while the section containing 12 coils acts as generator. The current 
which cireulates through the armature coils is almost in quadrature 
with the resultant E. M. F., and is, therefore, a wattless current. 


—— —— — — — 


* From the Electrical World of New York. . 
+ See also The Electrician, Vol. XVI., p. 492. 
+ The Electrictan, Vol. XXX., pp. 514, 545. 
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Hence, the eight poles of the motor section of the machine will be 
strengthened by the armature current, whereas the 12 poles of the 
generator section of the machine wil] be weakened by the same 
current. This leads to a magnetic unbalancing of the machine, as 
the motor fields carry more resultant flux than the generator fields. 
In Mordey's machine this condition may not have caused trouble, 
as it does not contain iron in the armature, but in modern generators 
his method cannot be used on account of the magnetic unbalancing 
of the machine. Instead of dividing the armature into two sections 
and connecting these sections in opposition, it naturally suggests 
itself, especially on polyphase machines of the revolving field type, 
to split the field into two sections and to connect these sections in 
such a manner that the E.M.F.s induced in the armature are in 
opposition. The writer tried many years ago to use this method, 
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Fic. 1.--Юілавлм or Мойркт'в COMBINATION oF FID Соп FOR 
CincurATING Powkn Test. 


but he failed, as undoubtedly others did, on account of the magnetic 
unbalancing of the machine. The reason of this unbalancing Men 
once clearly understood, a very simple method suggested itself, 
which is described below. 

Let us assume that we have a 12-pole alternating-current 
generator, as shown in Fig. 1. The fields are connected in such a 
manner that four field coils induce an E. M. F. in opposition to that 
induced by the other eight. The current in the armature strengthens 
the magnetism of the four poles as these act as the poles of the 
motor, and the same armature current weakens the eight poles 
which act as 4 generator. "This is shown graphically in Fig. 2. 
The ordinates of the sinusoidal line A represent ata certain moment 
of time the induction in the air-gap as produced by the armature 


E Reouttant Field for Equal Exciting Currents 


Fie. 2.— DiaoRAM 8HOWING EFFECTS OF ARMATURE CURRENTS. 


current. The poles of the revolving field are represented below this 
curve in their respective phase relations, the armature current being 
in quadrature with the E.M.F., and therefore in phase with the field. 
One can easily plot the curve of resultant magnetism, which is 
represented by the wavy line R. A glance at this line shows that 
the induction under the poles of the motor side is far in excess of 
the induction under the poles of the generator side, and it is, there- 
fore, obvious that a machine connected in this manner must be 
subject to most violent vibrations. As a matter of fact, the writer 
tried this manner of connection on a 8,000kw. generator having 
26 poles and operating at 281 revs. per min., having 10 poles con- 
nected in opposition to 16. The machine threatened to break to 
pieces under the tremendous strains produced by the unbalanced 
magnetism, and it became necessary to stop the test, 


In thinking over the causes of this phenomenon, the idea occurred 
that it would be easy to overcome this difficulty of magnetic balance 
by using different exciting currents for the motor section and for 
the generator section of the revolving field, so that the resultant 
field produced by the interaction of the impressed and induced 
fields would be the same, or nearly the same, for each pair of poles. 
The machine was connected so that 13 poles were in opposition to 
the other 18 poles, and the exciting current in each section could 
be regulated by a rheostat in series of each section. Fig. 8 shows 


this manner of connection, the common point of the fields being 
connected to a slide ring. Instead of connecting this point to a 
separate slide ring, it can be connected to the iron of the fields and 
the shaft, or even the base of the machine may be used to intro- 
Now let the reactions for this case be 


duce the current. plotted 
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Fio. 3.— Dad RAM or Conprnation or FIELD Corns ron CIRCULATING 
Power Trsr. 


again. In Fig. 4 the sinusoidal curve A shows the distribution of 
magnetism as produced by the armature current. As the exciting 
current on the generator side is smaller than the exciting current 
on the motor side, neglecting local fields in the armature, the 
resultant field must be the same, or nearly the same, for both the 
motor and generator sides, thus obviating the trouble that arises 
from unbalancing. 

In this very simple manner, power was circulated in the machine 
amounting to 4,500 kilovolt-amperes. Not only can a satisfactory 
heat run be obtained in this manner, but the inductive regulation 
of an alternator may also be determined with an accuracy in all 
respects equal to that obtained by operating two machines together, 
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Fic. 4.—Reaction Curves. 


as described and used in the author's experiments as published in 
the T'ransactions of the American Institute of Electrical Engineers 
for June, 1903. This brief notice may suffice to call attention to 
a most useful and simple method of testing large machines. A 
fuller account of this method in its application to the determination 
of regulation will be given later in connection with the tests carried 
out on one of five Bullock 3,000kw. alternators, built and shipped 
from Cincinnati for the Kern Power Co., for the transmission of 
15,000 kilovolt-amperes from the Kern river, 120 miles from Los 
Angeles, Cal., to that city. | | 

The improved method of testing alternators by circulating power 
can be used to carry out with great accuracy all the tests that have 
to be performed in order to know the characteristics of the machine. 
It is evident that the heating of the armature coils and of the field 


H 2 


250 THE ELECTRICIAN, DECEMBER 4, 1908. 


coils can be tested accurately as regards the C*R loss, as full-load 

current can be made to circulate through the armature coils and also А NEW DETECTOR FOR HERTZIAN WAVES. 
full-load current is carried by half the number of poles. It is not 
so obvious that the core loss of the machine is the same as under 
normal load conditions. Considering that the loss through hysteresis 
and eddy currents depends on the maximum inductions, between 
which the cycle of magnetisation takes place, it appears reasonable 
to assume that the core loss with the fields in opposition according 
to the new method here described is dependent only on the induction 
produced by the poles which act as generator. In order to ascertain 
this point experimentally, and to dispel any doubts in regard to it, 


Herr W. Schloemilch describes, in a recent issue of the 
Elektrotechnische Zettschrift, a new detector for Hertzian waves, 
which is based on electrolytic principles. Although still to some 
extent in the experimental stage, its essential points may be 
gathered from this description. If a cell, consisting of platinum 
or gold electrodes immersed in dilute acid, be connected to a source 
of electricity, the E.M.F. of which slightly exceeds the back 
E.M.F. of the electrolytic cell, a small and constant current will 


tests were made on two machines, first determining the core loss 
with the coils all connected in series, secondly with the coils con- 
nected in opposition, and & complete agreement was found between 
these two tests. It has thus become an experimental fact that the 
individual losses are the same in case the generator is carrying its 
full rated load under normal conditions or under the conditions as 
described in this Paper. The method is, therefore, immediately 
available as the simplest possible form for the determination of 
the temperature rise for any part of the machine, a test which is 
extraordinarily cumbersome on large units if carried out in the 
usual manner. 
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Fic. 5. REGULATION AND SATURATION, 


In order to check the reliability of the method for the determina. | adjust separately 
‚ sensitiveness of this wave detecting device is greatest at a certain 


tion of the regulation of alternators at a low power-factor, the 
following tests were made :—A 72-pole alternator was operated as а 
generator on an under-excited synchronous motor and a load satu- 
ration was taken for different currents, as described at length in my 
Paper read before the Institute in May, 1908. The alternator was 
then operated upon itself by exciting 86 poles with a large current 
and the other 86 poles with a weak current, and by computing 
from the short-circuit current, and the exciting current in the 86 
poles that act as motor, the terininal voltage of the machine, a set 
of curves was plotted (Fig. 5). The curves obtained by the former 
method lie slightly lower than the curves obtained by the latter 
method, which is due to the exceptionally large local fields in the 
machine experimented on, which was a 72-pole machine, tho pole 
pitch being extraordinarily small on account of the small output and 
low speed of the machine. For this reason the generator was par- 
ee fitted to test the method in regard to its accuracy. In both 
cases the power-factor was very low, practically zero, or at least 
ао to а zero power-factor as far as regulation is concerned. 
This method, therefore, yields at once the most simple way of deter- 
mining the regulation of alternators on a power-factor zero, and it 
is, therefore, the most natural way of determining the regulation in 
alternators. In my Paper before the Institute, I recommended that 
the regulation of alternators should be tested on a power-factor 
zero, and we, therefore, have now the means of so doing without 
incurring the slightest difficulty. 


THREE-PHASE, 3,800 voLTs; 100 REVS. PER MIN. 


traverse the latter, producing at its electrodes a feeble generation 
of gases. On electric waves impinging upon tbis cell an increase 
of the decomposing current is observed. 

In order to increase the effect of the phenomenon, the surface of 
the positive electrode is made as small as possible, and it may be 
mentioned in this connection that the Gesellschaft fiir Drahtlose 
Telegraphie, the makers of the detector, employs electrodes only 
0:001 nun. in diameter, and of a length of about 0:01 mm. The 
negative electrode, on the other hand, has seemingly no material 
bearing upon the phenomenon, and may consequently be used 
in any practical form or size. So far, the exact nature of the 

phenomenon remains unexplained, and 

it is not settled whether the cell acts 

as а capacity or as a resistance. The 

a gas bubbles are more easily detached 

— — under the influence of the impinging 

waves, and with strong impulses this is 
marked to such a degree that the Morse 
signals sent may, it is stated, be in- 
terpreted directly by observing these 


L, Air Wire. C, мау. 
E, Earth. F, Klectrolytic Detector. 
T, Telephone. 


8, Moving Contact. 

W, Resistance. B, Battery. 

DraGrRaM OF CONNECTIONS OF SCHLOEMILCH 
DETECTOR. 
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fluctuations. If, however, the small 
electrode be changed over, so as to 
form the negative plate of the cell, the 
i effect produced by the impinging waves 
is nearly nil, and it may be concluded, 
therefore, that the effect depends on 
the nature of the gas produced at the 
small electrode. It is necessary to 
for each cell the applied E.M.F., because the 


— 


rate of gas production, and diminishes both for & greater or smaller 
generation of gas bubbles. 

In special cases the auxiliary battery may be dispensed with by 
making the cell itself a primary battery, which can be done by 
choosing electrodes of suitable metals. In this form, however, the 
sensitiveness is less than in the former case. One of the diagrams 
of connection, which may be followed with good results, is shown 
in the illustration. 
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CONTEMPORARY ELECTRICAL SCIENCES. 


[Compiled by E. E. FOURNIER D'ALBE.] 


Spectrum of Glowing Radium.—Sir William and Lady Huggins 
pointed out already that at least seven linos in the spectrum of 
radium bromide Шош at ordinary temperatures agree with 
corresponding lines in the band spectrum of nitrogen. With a 
longer exposure they obtained further coincidences, some of 
the fainter single lines of the nitrogen spectrum coming out in 
the radium bromide spectrum. The presence of negative-pole 
bands in the spectrum of nitrogen when excited by radium 
naturally suggests whether the H- rays, which are analogous to 
the cathode corpuscles, may not be mainly operativo in exciting 
the radium glow. On this surmise it would be reasonable to 
expect some little extension of the glowoutside the radium itself. 
The authors were unable to detect any halo of luminosity outside 
the limit of the solid radium bromide ; the glow appears to end 
with sudden abruptness at the boundary surface of the radium. 
It may be that it is only at molecular distances, and at the moment 
óf their formation, that therays can excitethenitrogen molecules. 
If, as suggested by Rutherford, the a-rays are connected with 
helium, the experiment seemed worth making of taking a 
photograph of the spectrum arising from their bombardment 
upon a zinc sulphide screen. It seemed possible, though not 
very probable, that the encounters of these bodies, at the 
enormous speed at which they travel, with the molecules of 
air, and their final collision with the screen, might on that 
hypothesis give rise to some of the radiations peculiar to 


helium and so produce its spectrum on the plate. The result |. 


of the experiment, so far as concerns helium, was negative ; 
which must not, of course, be interpreted as excluding the 
presence of helium, but only as showing that, if present, the 
conditions are not favourable to the appearance of its spectrum. 
[Sir W. and Lady Huaorns, Proc. Roy. Soc., November 21, 1903.] 


Sensation of Light produced by Radium Jtays.—W. B. Hardy 
and H. K. Anderson бахе investigated the sensation of diffuso 
light produced when a few milligrammes of a salt of radium are 
brought near the head in the dark, with the object of determining 
the place of origin of the sensation and identifying tho particular 
rays which causeit. The sensation may be described as an appear- 
ance of diffuse light of steady intensity disposed in the external 
space in front of the head and filling that space fairly or quite 
uniformly. If the radium, covered, of course, with some 
opaque screen, such as, for instance, black cardboard, to cut off 
the pale light which it emits, be held in front of one eye, one 
notices that the intensity of the glow is considerably reduced by 
closing the eyelid. When the eye is open it is possible in a very 
general way to locate the radium from the fact that tho sen- 
sation is strongest when the axis of vision is directed to it, 
and diminishes when the head is turned to ono side. The 
sense of direction arises solely from variations in the intensity 
of the glow, and not from variations in its quality. When the 
eye is closed the sense of locality is completely lost. This is 
due to the fact that the glow is due to the В and y.rays, and 
that the eyelid is peculiarly opaque to the former, stopping 
apparently the whole of them. The y-rays, on the other hand, 
having a very great penetrating power, pass almost equally well 
through the eyelid or through the bones and other tissues 
forming the orbit. Tho rays produce no effect on the visual 
purple. The sensation is due, not to an action on the 
brain or the optic nerve, but on the retina. 
robably does not respond directly to the radium rays, but to 
ight rays, which are given out by tho tissues of the eyeball— 
chiefly the cornea and lens—when they are travorsed by the 
B and y-rays. The fresh lens of a sheep, ox, or rabbit was 
found to glow strongly when exposed to the rays. The cornea 
and vitreous humour also glow, but to a less extent, and the 
retina itself gives a strong glow. The sclerotic, on the other 
hand, glows very slightly. The glow of the lens alone is so 
striking as fully to account for the sensation of light produced 
by the rays. 
[Harpy and Ax pRRSON, Proc. Roy. Soc., November 21, 1908.] 


Loss of Potential in the Ато. A timely investigation of the 
potential drop at electrodes composed of various metals has 
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been made by G. Schulze, who has examined no less than 20 
metals, and arrived at somo interesting conclusions which 
corroborate the theoretical speculations of Stark. Owing to 
the rapid me ne of most of the metals, they had to be held in 
a lower carbon electrode hollowed out to receive them. The 
metals of the alkalies and alkaline earths, as well as those of 
the iron group, with the exception of iron itself, acquired a 
crust of oxide at once. Bismuth, lead, tin, antimony, and 
silver furnished a metallic electrode, and iron furnished two 
arcs, one proceeding from the iron, and the other from the 
iron oxide. In these circumstances, it was only possible 
to compare metals belonging to the same group. It was 
then found that within the samo group in the periodic 
series of elements the anode drop increased inversely as 
the atomic weight. The author maintains that quantities of 
electricity, such as are conveyed by strong currents, can only 
pass from a solid or a liquid into a gas when the body evapo- 
rates at one electrode and is precipitated on the other. This 
makes the passage of electricity through gases analogous to its 
passage through an electrolyte. At the point where the arc 
appears attached to the electrode the metal is boiling. On 
doubling the current strength the area of the point of attach- 
ment is not necessarily doubled, since, as it increases in size, 
a smaller proportion of the heat is conducted away by the 
surrounding portions, and the temperature has a chance of 
increasing. 
[G. Scuvize, Ann. der Physik, No. 12, 1908.] 


Ionic Theory of the Ате. —J. Stark writes an elaborate essay 
on the electric arc from the point of view of tho ionic theory 
which has hitherto been imperfectly applied to it. To simplify 
matters, he starts from the mercury arc, which is longer than 
the carbon arc, and shows more clearly the four constituent 
parts of the arc—viz., the brilliant brush issuing from the 
white-hot depression in the cathode, the dark space, the positive. 
light column and the anode layer. The glow discharge does 
not necessarily involve the evaporation of the cathode, but the 
arc light does. It is not essential that the anode should emit 
vapour. In all gaseous discharges one has to distinguish 
between electrons, positive atomic ions and molar ions. In the 
Bunsen flame, the negative electrons play a very prominent 
part. In the arc, with its higher temperature, they are even 
more predominant. This is shown by the susceptibility of the 
arc to magnetic deflection and the readiness with which it 
follows every variation in the current, owing to the great 
mobility of the electrons. The impact of the electrons pro- 
duces positive and negative ions from neutral molecules at the 
anode and in the positive light. The converse only takes place' 
in the glow discharge, whereas in the arc the negative electrons 
are produced from the cathode by electrification, and not from 
the gas by ionisation. The ejection of electrons from the 
interior of the cathode is partly favoured by the presence of 
ultra-violet light, but most of all by the high temperature of 
the cathode. This high temperature produces in the interior 
of the metal an electric force driving the electrons towards 


the anode. 
[J. Starx, Ann. der Physik, No. 12, 1903.] 


Permeability of Iron Powder.—The magnetic permeability of 
iron wire in alternating fields is known to depend largely upon the 
frequency. At a frequency of a million per second it is about 
yy to 30 of its normal value in a steady field. This is usually 
explained by supposing that at such high frequencies the 
magnetisation can no longer follow the field. But J. Zenneck 
has discovered that a similar inability is not shown by iron 
powder, whose permeability is nearly the same at a million per 
second as it is in a steady field. The author used two Leyden 
jars feeding two equal coils, in one of which the iron powder was 
placed. The difference of inductance between the two coils 
was measured by the spark potential between them. The 
powder was either used loose or embedded in paraffin. The 
greatest variation of the permeability observed amounted to 
30 per cent., which is in marked contrast to the 90 or 96 per 


cent. found in iron wires. | 
(J. ZgNNBCkE, Ann. der Physik., No. 12, 1909.] 
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TESTING LARGE DYNAMOS. 


When, after a large dynamo has received its finishing touches 
in the shops, the time arrives for putting it to an actual work- 
ing test, the engineer is once more reminded of the fact that 
the testing of a powerful dynamo is by no means the least 
difficult task connected with its manufacture. Although he is 
in a position to calculate to a nicety all electrical and mechanical 
details which combine to make an efficient dynamo, he is not 
able with equal ease to verify by actual experiment the sound- 
ness of his calculations and the extent to which his hopes have 
been realised. Previous to the ingenious calorimetric method 
described by Prof. THRELFALL in the Institution Paper which 
we published last week, a number of means had been advanced 
from time to time for conducting these tests efficiently and 
speedily. It is many years since Dr. JohN HOPKINSON for- 
mulated his method for testing continuous-current machinery, 
a test which is now employed more frequently than any other. 
The difficulty in applying it to large alternators, however, is 
the very obvious one pointed out by Prof. THRELFALL, that 
two machines of the same size and output are not always avail- 
able. Modifications of the Hopkinson test were put forward by 
Dr. W. E. SUMPNER (for determining transformer efficiencies), 
and by Mr. W. M. Morpey who, in a Paper read before 
the Institution of Electrical Engineers in 1893, described 
several ways for determining experimentally the efficiencies 
of large alternators. By reason, however, of the unequal dis- 
tribution of magnetic stresses around the armature, consequent 
upon one-half of the latter acting as motor and the other as 
generator, and each part re-acting differently upon the exciting 
field,a machine tested by this method is subjected to unbalanced 
forces, which may assume in modern machines such proportions 
as to render a test impossible. A modification of Mr. W. M. 
MorDEY’s method, due to Mr. В. A. BEHREND, and described 
on another page of this issue, eliminates this unequal distribu- 
tion of magnetic flux around the armature, by splitting up the 
exciting field into two equal but opposing parts, and by adjust- 
ing the exciting current to each half in such a manner that the 
total flux, resulting from the field magnets and from the arma- 
ture reaction, is uniform, or nearly so, at every pole. In the 
diagrams shown іп Mr. BEHRENV'S article, the total losses of 
the machine under test have to be made up by imparting to 
the dynamo the equivalent amount of power mechanically, but, 
if the required pressure and frequency are available, a better 
method will be to supply the extra power to the armature 
electrically. 

Prof. THRELFALL’S method is to measure, not extra power 
which is supplied to. compensate the losses, but the actual 
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energy lost by the machine itself. Starting from the funda- 
mental fact that all the losses in an electric machine are given off 
in the form of heat, he proposes to enclose the whole machine 
in a wooden case thickly carpeted with felt and hung with a 
bright wall-paper of tinfoil, and then to measure the heat by 
observing the rise in temperature it produces in a measureable 
quantity of air. Prof. THRELFALL’s Paper dealt at length with 
the distribution and measurement of air velocities and pres: 
sures in pipes, and several ingenious instruments of precision 
required for such determinations. "These are of the utmost 
importance for carrying out the test with accuracy, but of 
even greater importance would be the necessity of placing 
the test in the hands of men possessing long experience in 
carrying out delicate scientific observations. This point of 
view was emphasied in the discussion by Mr. EssoN, who 
frankly admitted that he would not even trust himself to carry 
out the test with accuracy. Certainly, the method has the 
advantage of being direct, and a comparatively large error 
made in the measurement of the total losses will have 
but a small effect upon the efficiency calculated. — Still, 
there are several sources of possible error, which, when com- 
bined, might appreciably affect the final result. First, it is 
obviously not easy to adjust matters so that the mean 
temperature in the casing is exactly equal to that of the 
surrounding air. In the figures quoted in this respect by 
Prof. THRELFALL, the differences between these two tempera- 
tures amount to several degrees centigrade, and in adverse 
conditions of weather and when the tests are carried out by 
less skilful experimenters than the author, larger differences 
ure sure to ensue. Limits of temperature at various points of 
the machine are, as a rule, insisted upon in the specifications, and 
to carry out the corresponding measurements would require a 
separate test, Then, again, the cost of the testing equipment 
and the cost of the tests themselves would be serious items, 
the latter payticularly if the test had to be repeated for deter- 
mining the temperature rise. A rough calculation will show, 
in fact, that the price of the energy required to drive a fully- 
loaded dynamo during a run of several hours is well worth 
saving. Taking it that three tests of a 1,000kw. machine are 
made, one at full load, one at half.load and one at quarter. 
load, that a fourth test is required for checking whether the 
temperature rise was below the specification, and accepting 
Prof. THRELFALL's estimate that a test takes six hours, the 
cost of energy at 14. per kilowatt-hour comes out at £68. 


OBITUARY. 


— — 


SIR FREDERICK BRAMWELL. 


It is with great regret that we have to announce the death 
of Sir Frederick Bramwell, which occurred on Monday in 
London as the result of cerebral hemorrhage. Sir Frederick 
had reached the advanced age of 85 years, but his remarkable 
vitality to the very end impressed everyone who knew him. 

The third son of Mr. George Bramwell, who was a partner 
in the firm of Messrs. Dorrien & Co., bankers, Frederick Joseph 
Bramwell when 16 years of age was apprenticed to John 
Hague, a mechanical engineer with whom he served his time, 
and where he had a large experience of steam locomotion as 
applied to road traction. Several steam carriages and omni- 
buses were at that time running in various parts. The 
Institution of Civil Engineers was formed in 1818, the year of 
Bramwell’s birth, and by 1850 was assuming great importance ; 
in 1856 he was elected an associate member, and a few years 
previously became a member of the then recently-formed 
Institution of Mechanical Engineers. By this time Bramwell 
was in business for himself as a civil engineer, and later became 
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famous as an expert witness on the legal side of civil engineer- 
ing. In 1862 he was elected a full member of the Institution 
of Civil Engineers, and in 1874 became president of the Insti- 
tution of Mechanical Engineers. From this time onward his 
services were in great demand in all technical matters, such as 
arbitrations and lawsuits, and as an arbitrator especially he 
acquired a great reputation. Of notable interest to the elec- 
trical profession was his award in the arbitration between 
the London County Council and the London Street Tramways 
Co. in the early 90's, a decision which has since governed the 
acquisition of all tramways by local authorities from companies. 
In this particular instance the London County Council, after 
failing to come to terms with the London Street Tramways 
Co. upon which the lines in the south of London should 
worked (including conversion to electric traction), decided to 
purchase that company's undertaking, and the matter went to 
the arbitration of Sir Frederick Bramwell In accordance with 
the true legal interpretation of the Tramways Act of 1870, he 
awarded nothing for the goodwill of the undertake except as 
regards the unexpired term of the company's powers, and in 
the result the company received but 10 per cent. of what it 
claimed. Another important tramway arbitration, which Sir 
Frederick conducted quite recently, was that of the Birmingham 
tramways. 

Reverting to his earlier life, it should be mentioned that 
Sir Frederick Bramwell was knighted in 1881 and created 
a baronet in 1889. In 1884 he was president of the Institu- 
tion of Civil Engineers, and in 1888 (at Bath) president of the 
British Association. He was also a fellow of the Royal 
Society, a civilian member of the Ordnance Committee, a 
D.C.L. (Oxford and Durham) and LL.D. (Cambridge and 
McGill), both these latter being honorary degrees. From 1885 
Sir Frederick has acted as honorary secretary to the Royal 
Institution ; he was also a vice-president of the City and Guilds 
of London Institute, and was chairman of the executive 
council of the Inventions Exhibition in 1884. 

Sir Frederick Brumwell had the reputation of being per- 
petually genial, and possessed of a ready sense of humour, and 
those who heard him only last session at the Institution of 
Electrical Engineers enlarging upon the anomalies likely to be 
introduced by thg adoption of the metric system quickly 
realised and a 7 theso qualities. Deprived in his 
youth of any a ipm i of technical Жун с facilities, Sir 
Frederick was an ardent supporter of the movement in this 
direction which has Шап e itself during the latter portion 
of his life. Another matter in which he displayed a large 
interest was the work of the Engineering Standards Committee, 
and he was one of the representatives of the Institution of 
Civil Engineers on the managing committee. 

There will be a memorial service at St. Margaret’s Church, 
Westminster, at one o'clock to-day, and the funeral at Hever, 
Kent, is fixed for the same hour. 


LIEUT.-COL. F. РЕЅСЕТТО. 


The death is announced of Lieut.-Col. F. Pescetto, Local 
Honorary Secretary and Treasurer in Italy to the Institution 
of Electrical Engineers. The president of the Institution at 
the meeting ou Thursday last week said that Col. Pescetto was 
known to a good many of the members quite apart from his 
technical knowledge. The friendly manner in which he 
received the members in Italy carly in the year, and the great 
assistance he was to them, would never be forgotten by any 
one. He was an exceedingly kind and gentle man, and every 
one was sorry to lose him. Col. Pescetto was a director of the 
Stabilimento Elettrotecnico Gio Ansaldo, Genoa, and Professor 
of Electricity at the Ecole d'Application d'Artillerie du Génie, 
Turin. 


Electrical Haulage.—The Commissioner of the Church 
Society for the Promotion of Kindness to Animals, appointed 
to institute inquiries respecting pit ponies, recommends the 
use of rope haulage, with steam or clectricity as the motive 
power, instead of ponies, 


RADIO-ACTIYITY.* 
BY FREDK. SODDY, M.A. 

(Continued from p. 200.) m 

. Tug RADIATIONS FROM RADIO-ACTIVE SUBSTANCES. 
It has been stated that the ray’ from the radio-active sub- 
stances, with the exception of polonium, are complex, and 
three types, the a, G and y-rays, have been distinguished. The 
earliest work on this subject was done by Rutherford (Phil. 
Mag., V., 47, p. 109), who showed that the rays from uranium 
are complex by measuring the absorption produced by suc- 
cessive layers of metal foil of uniform thickness. Fig. 1% repre- 
sents the curves obtained by plotting the intensity of the rays 
transmitted on the vertical and the number of layers of 
aluminium foil of thickness 0:00012cm. on the horizontal axis. 
The curve for uranium oxide is quite different from the curve 
for thorium nitrate, the rays from the latter being more pene- 
trating than those from uranium. It will be seen in the case 
of uranium that the radiation is quickly diminished to a few per 
cent. of the original value and after 15 layers of foil have been 
traversed remains constant at a minimum value. This shows 
that the radiation is complex and consists of an easily absorbed 
kind which was called the а radiation and a much more pene- 
trating kind which was called the 8 radiation. The latter was 
about 100 times more penetrating in character than the former, 
the a-rays being reduced to half value by passage through 
aluminium foil 0:0004cm. thick, the B-rays by passage through 
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OO Sem. of aluminium. The existence of these two types of 
rays has since been observed for thorium and radium, and, in 
addition, a more penetrating type than either, known as the 
yrays, first noticed by Villard for radium, has been found to 
be emitted by both uranium and thorium. The y-rays are, 
roughly speaking, about 100 times more penetrating than the 
B-rays, being cut down to half value by 6cm. or 7cm. of glass 
or aluminium. 

In addition to their power of penetrating matter, the three 
types of rays are characterised by different behaviour under 
the influence of the magnetic and of the electrostatic field. 
The -rays are easily deflected into circular paths, and in this 
respect, and in the direction of the deflection, they resemble 
the cathode rays. The a-rays, at first thought to be un- 
deflected, have been shown by Rutherford this year (Phil. 
Mag., VI., 5, p. 177, 1903) to be slightly deviated by intense 
magnetic and electrostatic fields, and the deviation is in 
the opposite sense to that of the B or cathode ray. The 
y-rays remain quite undeflected. These facts have been con- 
veniently represented by Mme. Curie by a diagram (Fig. 13) in 


* These articles are based on a series of 12 lectures which Mr. Soddy 
is now delivering at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 
published in book form by The Electrician ” Printing and Publishing Co. 
All rights reserved. | 
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which tho rays are represented to be issuing from radium 
placed in a deep cavity in a block of lead under tho action of 
an intense magnetio field at right angles to the direction of the 
beam and the plane of the paper. The thin pencil of unde- 
flected rays represent the relatively feeble y-rays. The intense 
pencil slightly deviated the a-rays, and the circular paths of 
varying radii the B- rays, deflected in the opposite direction to 
the a. It must be noted that the scale of the deviation of the 
a-rays, compared with that of the £, is enormously exaggerated 
in the diagram for the sake of clearness. It will be convenient 
to consider each type of radiation in turn for the various 
radio-active substances. 

B-rays.—On account of their relatively intense photographic 
action and of their power of penetrating opaque screens of 
considerable thickness, the B HOA has been much studied. 
The existence of rays easily deviable in the magnetic field in 
the radiations from radium was discovered simultaneously by 
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Giesel Meyer and von Schweidler and Becquerel. The latter 
subsequently (Comptes Rendus, 1900, 130, p. 1,584) showed the 
same to be true of the radiations from uranium. Rutherford 
and Grier (Phil. Mag., 1902, VI., 4, p. 315) proved that thorium 
also gave out deviable rays, although the proportion of B- rays 
in the radiations of the latter is much less than in that of 
uranium. This explains the fact that, although the radio- 
activities of thorium and uranium are very similar when tested 
by the electrical method, the former is much less active than 
the latter to a photographic plate. In all cases it is the photo- 
graphically active, penetrating B-ray which is deviated by a 
magnetic field. Curie (Comptes Rendus, 1900, 130, p. 73) using 
the apparatus shown in Fig. 14 showed that the easily-absorbed 
type of radiation from radium is not appreciably affected by 
a magnetic field, whereas the penetrating radiation was com- 
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pletely deviated. A is the radium preparation, BB’ are blocks 
of lead of varying heights, PP’ plates connected to the electro- 
meter and battery respectively between which the ionisation 
due to the rays is measured. If the distance AD is greater 
than 7cm., all the rays are deviated by a magnetic field, and 
are absorbed by the lead blocks. For smaller distances only 
a fraction is deviated. Under the conditions of experiment 
the effect of the y-rays was too small to be detected. Becquerel 
investigated the magnetic deviation of the B- ray of radium by 
placing the substance in a metal capsule upon the sensitive film 
of a photographic plate wrapped in paper and placed in an 
exhausted space. Under these circumstances the rays formed 
a pencil proceeding normally away from the plate, and by 
applying a magnetic field they could be curved into circles 
cutting the plate at some distance from the point of origin. 
The disposition of the experiment is the same as in the 
diagram, Fig. 13, where AC isthe photographic plate. Fig. 15 
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represents a negative so obtained by first applying the field in 
the one direction and then in the other. cquerel (Comptes 
Rendus, 1900, 130, p. 809) showed that the B radiation of 
radium is complex, and different rays suffer different deviations 
in a uniform magnetic field. From the equation Hp = тг/е 
(compare p. 162), Becquerel found values for mv/e varying 
from 350 (for rays capable of penetrating 0°01mm. aluminium) 
to 2,600 (for rays penetrating 0°13mm. of lead) Becquerel 
identified the -rays with the cathode rays by proving that they 
were deviated in the same sense as the latter by an electrostatic 
field. He deduced г = 1:6 x 10% cm. per sec. for the average 
velocity of the rays, and this is several times greater than the 
value found by Prof. Thomson for the velocity of the cathode 
ray. This fact explains the much greater penetrating power 
of the B-rays. The great variations in penetrating power 
of the B-rays of radium is due simply to the wide range 
of velocities possessed by different rays. The value of e'm 
was found to be the same as for the cathode ray—viz., 107, 
and the -rays must, therefore, be regarded as negatively 
charged particles of mass one-thousandth of the hydrogen 
atom moving at speeds comparable with that of light. 
This conclusion has been confirmed by the direct deter- 
mination of the negative charge carried by the -ray by 
M. and Mme. Curie (Comptes Rendus, 1900, 130, p. 647), 
using the apparatus shown in Fig, 16. The plate MM on 


which the rays from the radium impinge is completely 
enclosed in paraffin and connected with an electrometer. 
In these circumstances any charge communicated to the 
plate will 1% retained, whereas if the plate were exposed 
bare to the! strongly ionised air in the neighbourhood of 
radium it would tend to be discharged as fast as the 
charge carried by the rays were communicated to it. It is 
found that a negative charge is conveyed to the plate MM 
froin the radium R through the screen of thin metal, pp, connected 
lo earth. The charge is extremely feeble, and 
can only be determined for very active radium 


preparations. It is to be noted that it is, 
probably, | about the ,,, 505th of the 
charge carried by the ions produced by the 


complete absorption of the rays in air. 

The existence of the negative charge 
carried away from radium by the penetrating 
rays has recently been showu as a lecture 
experiment by Strutt (Phil. Mag., 1903, 
vL. 6, p. 588 and The Electrician, Vol. LIL, 

. 118) by the apparatus represented in 
Pig 17. A tube, a, containing radium, is 
supported in a perfectly exhausted vessel 
by a quartz rod, b. To the lower end of the 
tube an electroscope, cc, is attached, and the 
surface of the tube a is made conducting 
with phosphoric acid. The positive charge 
left behind after the expulsion of the B-rays 
is communicated to the leaves, which diverge 
until they touch the sides of the vessel con- 
nected to earth. They then collapse and 
again commence to diverge, this cycle of 
operations being repeated indefinitely. In 
an apparatus constructed by the author, 
about 2 milligrammes of pure radium bromide was used, and 
the cycle of operations occupied about four minutes. 

Kaufmann (Nachrichten der К. Gesells. der Wiss. zu Góttingen, 
1901, No. 2) has measured both v and e/m for the more pene- 
trating kinds of @-rays emitted by radium, and obtained for 
v values between 2:36 and 2:82 x 10 f.., between 80 and 
95 per cent. of the velocity of light, Now, it has already been 
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pointed out (p. 163) that-if the mass of the cathode ray is 
electrical in origin and due tothe inertia of the moving charge, 
it should, theoretically, tend to increase as the velocity of light 
is approached, and become infinite when that value is attained. 
Now Kaufmann found that the ratio e/m decreased from 
1:31 x 10’ when v = 2:36 x 10" to 0°63 x 107 when v—2:83 x 10%, 
and these results are in good agreement with the theory that 
the mass of the corpuscle or electron— i.e., the negative atomic 
charge, which constitutes the cathode ray and the B-rays from 
radio-active substances—is wholly electrical in origin. 


( To be continued. ) 


NOTES ON THE GERMAN HIGH-SPEED TRIALS. 


The Elektrotechnischer Anzeiger publishes an interesting article 
on the recent high.speed railway trials between Marienfelde and 
Zossen. As is known, these trials have been carried out by the 
„ Studiengesellschaft für Elektrische Schnellbahnen.“ On October 10, 
1899, the company named was formed, the capital being contributed 
by the partners, as follows :— 


Deutsche Bank, Berlin......... e . 1350, 000m. 
Allgemeine Elektricitáts Gesellschaft . 100,000m. 
Friedr. Krupp, Essen ...... ЕТ РА ee 100,000. 
Siemens and Halske, Berlin .................... 100,000. 
A. Borsig, Berlin ‚· JW. . 50, 000m. 
Delbrück, Leo & Co., Berlin celos „000m. 
Phil. Holzmann & Co., Frankfurt.. 560, 000m. 
National Bank, Berlin „ ,000m. 
Jakob В. H. Stern, Frankfur ii. C 50, 000m. 
V. D. Zypen and Charlier, Cologne . 50, 000m. 

750, 000m. 


Later on this capital was increased by the same firms by an 
additional 50 percent. Preliminary trials and laboratory tests were 
then undertaken. Those with regard to air pressures at high 
velocities showed that a parabolic form offered the least resistance, 
this being about 90kg. per square nietre at a speed of 200km. per hour. 
To reduce this item further, Messrs. Siemens and Halske gave the 
top of the car a tapered form, so as to appear like a hood. An 
important detail was the manner in which the weight of the epuip- 
ment was distributed. After various experiments and calculations, 
Messrs. Sicinens and Halske chose the distribution indicated in the 
figure on p. 266. ` 

Very little alteration appears to have been made in general design 
of either of the cars since our article describing them two years ago 
(The Electrician, Vol. XLVIII., pp. 46 and 122). The Siemens 
and Halske car affords seating capacity for 48 passengers, and is 
22 metres (72ft.) long and 2:56 metres (8ft. 4in.) wide. On the 
other hand, the car of the A.E.G. has a length of 21 metres (69ft.) 
and a width of 2:8 metres (9ft. 2in.), and provides room for 40 pas- 
sengers. Both are built as corridor cars. The bogies are mounted 
on springs, both spiral and flat springs being used. At the begin- 
ning of the tests a wheel base of 1'9 metres (6ft. Bin.) was employed, 
the wheels being 1:2 metres (4ft. in diameter; afterwards these 
dimensions were increased as indicated in the diagram. Brakes— 
operated on the Westinghouse system and also by hand—act on 
every wheel, and an electric brake, actuated by current from an 
accumulator battery, is also provided. It is stated that if the brakes 
are applied when the car is travelling at 200km. (124 miles) an hour, 
it travels a distance of 1-5km. (nearly a mile) before stopping. 

The live cables were placed underneath the floor and on the roof 
of the car. In the Siemens and Halske car all control operations 
are done by pneumatic means, the driver having, consequently, only 
light work to do. Mechanical means were employed by the A.E.G. 
for transmitting these operations to the various apparatus dis- 
tributed at different parts of the car. For this purpose a main shaft 
runs along the ceiling of the car. Owing to the construction of the 
bogies, and also to the high speed of the cars, gearing between 
the motors and axles was neither possible nor desirable, and the 
250 H.P. motors—two for each bogie—are mounted directly on the 
axle, and in the case of the Siemens and Halse car without the 
intervention of springs. The Siemens and Halske motor weighs 
4 tons, and its rotor is fed with three-phase current at a voltage 
of from 1,150 to 1,850 volts, the voltage of the stator varying 
between 500 and 1,000. Arrangements are provided to connect the 
transformer at will, either in star or delta fashion. The A.E.G. 
motor is lighter, weighing only 8:2 tons. Its conductors consist of 
copper bars, the voltage of the rotor and stator being 825 and 435 
volka respectively. A play of 80mm. (1:18in.) between the hollow 
axle of the motor and the car axle has been allowed by this firm, 
and a mechanical connection between the two.is provided by means 
of a spring coupling. | | 

Messrs. Siemens and Halske adopted metallic resistances—built 
up of metal strips—which were well cooled by being placed on the 
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outside of the car. Liquid resistances with forced circulation were 
employed by the A.E.G. They possess the great advantage of 
gradually increasing and decreasing the working current. The 
transformers are mounted horizontally beneath the floor, and as 
their axes have the same direction as that of the car, efficient 
cooling by air presents no difficulties. In the A.E.G. car the 
air for cooling was collected from the roof and conducted through 
pipes to the transformers. A vertical iron pipe is mounted in the 
car, and through it all the cables are conveyed from the roof to 
underneath the floor. The current collectors of the Siemens and 
Halske car are essentially the same as described in The Electrician, 
Vol. XLIX.,p. 1,028. Instead of mounting the three collector bows 
on one vertical hollow steel post, as Messrs. Siemens and Halske 
do, the Allgemeine Elektricitüts-Gesellschaft employs for each bow 
a separate pole. Of the total weight of about 98 tons of a car, 
16:8 tons are accounted for by the motors, 12:8 by the transformers 
and 5'1 by the resistances. In the course of the trials, however, it 
became evident that the total weight might be reduced by several tons. 


ensure a good contact between bow and wire. A distance of 1 metre 
(8ft. Sin.) separates the wires, which are vertically mounted one 
above the other. Every kilometre (0:62 mile) the overhead wires are 
anchored to resist horizontal stresses. At these points section 
switches are inserted in the line. If a high-tension wire should 
break, the line conductors are automatically short-circuited. This 
is performed by a loop of copper wire, which normally encircles a 
metal rod connected through the track rails to the common point 
of the three-phase system. When any one wire breaks, the loop is 
drawn together and comes into contact with the rod. As feeders, 
both cable (with & copper section of 70 sq. mm.) and bare copper 
conductors (section 50 sq. mmm.) were employed. Suitable switches 
are interposed between the feeders and the line wires. | 

Electrie energy is generated at the power station situated at 
Oberspree by a 2,500 n.». three-phase alternator, delivering current 
at 6,000 volts. Two transformers, connected in parallel, raise the 
pressure to 14,000 volts. 

After many preliminary tests and calculations, the actual speed 
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DISTRIBUTION OF WEIGHT ON SIEMENS AND HALSKE Car. 


Messrs. Siemens and Halske constructed the overhead equip- 
ment. At a distance of 2} metres (7:4 .) from the centre of the 
track is the line of wooden masts. These are spaced 35 metres 
(88yds.) apart, and carry horizontal iron brackets, to which the 
overhead wires are attached by means of double insulators. A small 
horizontal play is thus secured to the wires, and this is said to 


rials were commenced with on the line Marienfelde-Zossen, 23km. 
(14 miles) in length in 1901. Since the maximuin gradients are 
but 1 : 200, and the smallest curves have a radius of not less than 
2,000 ineters (6,550ft.), this line is particularly suited for high-speed 
tests. The results of these trials and other particulars have oon 
reported from time to time in our columns. 


U 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society, held November 27, 1903, 
Dr. R. T. Glazebrook, F. R. S., president, in the chair, Mr. Horace 


DARWIN exhibited an 
Electric Thermostat. 


The thermostat shown at the meeting was made for Lord Berkeley, 
and is similar to one made for the spectograph of the 24in. refractor 
of the Royal Observatory, Cape of Good Hope. The vessel, the 
temperature of which is to be maintained constant, is surrounded by 
oil contained in a bath. In the oil are placed two heating coils. 
through which electric currents pass. By automatically controlling 
these currents the temperature of the oil, and consequently of the 
inner vessel, is kept very nearly constant. The control is effected by 
means of a Wheatstone bridge in the outer oil bath. This bridge has 
two opposite arms of copper and two of manganin, so that it is only 
balanced at some definite temperature. Its deviations from balance 
affect the position of a long horizontal boom attached to the sus- 
pended coil of a galvanometer. The position of the boom deter- 
mines the greater or less descent of a hit or miss" arm which is 

riodically raised by a rotating cam, and can only fall to its 

owest position when the galvanometer boom.is to one side and 
allows it to pass. This position of the boom corresponds to a fall 
of temperature of the controlling bridge. Thus the position of the 
"hit or miss" arm at its lowest position depends on the tem- 
perature, and it is the variation of this position which regulates the 
amount of current passing through the heating coils. When the *' hit 
or miss" arm is at its highest position, the galvanometer boom is 
absolutely free to move to its position of cquilibrium. We may call 
the two coils the intermittent and the permanent heating coils. At 
every rotation of the cam the hit or miss arm is lowered, and if 
it passes the galvanometer-boom a key is closed and a current passes 
through the intermittent heating coil. Thus the frequency of the 
intermittent current depends on the temperature of the oil bath. 
The duration of the time that the key is closed also varies—it may 
be long or very short. Every time the key is closed a movement 
takes place which increases the duration of the next closure of the 
key. The arrangement of the mechanism is such that when the 


zs 


temperature is steady the “ hit or miss ” arm will pass the galvano- 
meter-boom as many times as it is stopped by it in a given time. 
The current passing through the permanent heating-coil is also 
automatically regulated; if there is not enough heat passing 
into the oil this current is gradually increased. This is done by 
cutting out resistance coils which are in series with the permanent 
heating coils. The cam which moves the ''hit or miss” arm 1s 
driven by a worm-gear and any suitable motor, and the oil is kept 
thoroughly stirred by a fan. 


Mr. W. C. D. WHETHAM asked what accuracy was aimed at in the 
instrument. 

Mr. A. P. TROTTER said that the use of thermostats would become 
more and more important with the perfection of thermometers. It was 
possible to keep a temperature constant within ү$ь°С., but it was very 
difficult to determine the temperature to that degree of accuracy. In 
high-class resistance measurements with a Carey Foster bridge one of the 
greatest difficulties was with regard to the temperature, which must not 
only be constant but also capable of exact determination. In the con- 
stant-temperature room at the Board of Trade standardising laboratory 
the temperature varied by less than 3?C. from day to day, and he would 
like to know the greatest accuracy obtainable with ordinary devices in 
such a room before considering the introduction of the complicated 
instrument shown to the meeting. 

The CHAIRMAN expressed his interest in the authors’ communication, 
and said he had recently been trying to solve a somewhat similar problem 
by making use of & horizontal boom, attached to the suspended coil of a 
galvanometer, for making and breaking a current. His object was to 
regulate a current of the order of 50 amperes. Dr. Glazebrook asked if it 
was desirable or important to utilise all the adjustments in the instrument. 

The AUTHOR, replying to Mr. Whetham, said the instrument had been 
made as sensitive as possible, but he was not aware within what limits 
it would maintain the temperature of the bath. The thermostat sup- 
plied to the Cape Observatory was capable of keeping the temperature 
within 13. for a period of eight hours. In reply to the chairman, he 
said that, when working with small variations of the external tempera- 
ture, it might be possible to dispense with one or other of the adjust- 
ments; but when the external variations were large it was necessary at 
times to supply a large quantity of heat to the oil bath, and in order to 
= this effectually he thought all the adjustments of the instrament were 

esirable. | | 
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A Paper on 
“The Occurrence of Cavitation in Lubrication " 

was read by Mr. S. Skinner. The experiments described in the 
Paper arose from an observation made when determining the refrac- 
tive index of a liquid by means of Newton's rings. As Newton 
showed, the rings can be obtained when a liquid is run into the 

ace between the lenses. If, when the liquid has been introduced 
the upper lens be rolled on the lower, the observer sees following 
the central dark spot a crescent-shaped space, very bright, provided 
the illumination be sufficiently oblique. This is a vacuous or 
vapour-filled space, for when the motion of rolling ceases the liquid 
flows into the space and completely fills it. The inflow of the 
liquid depends in some way on the viscosity, and the effects are 
more pronounced when a more viscous liquid is used. The most 
convenient mode of observation is to use a deeply-coloured liquid, 
and to look at the space by transmitted light. The author has 
found that a convenient liquid is a strong solution of fuchsin in 
glycerine. This red solution is so deeply coloured that even up to 
the point where the lenses are nearest some colour shows, and light 
is only brightly transmitted at the place where there is a break 
in the liquid. The cavities which are formed must be produced 
either by splitting the liquid itself, or by tearing the liquid from 
the glass surface. The effect may be described as a case of “ cavita- 
tion." Some experiments were made to imitate the actual case of a 
fully lubricated axle rotating under a bearing. For this purpose, 
a thick disc with its edge worked to a spherical surface of curvature 
equal to the radius of the disc, mounted on an axle, was arranged so 
that the lower part of the disc dipped into an oil-bath, whilst a flat 
plate of glass rested on the upper edge of the disc. As the dise 
rotated oil was carried round, so that the point of contact of the 
disc and plate was maintained copiously lubricated. — The disc 
5 the axle and the plate the bearing on it. What happened 
on rotation could be observed by looking through the glass plate 
with a magnifying glass. It was seen that during motion a cavity 
was formed on the side where the edge of the disc was moving away 
from the plate. The size of the cavity depended on the rate of 
rotation. In ball bearings completely immersed in oil, the experi- 
ments show that there must be a small cavity near the point of 
nearest approach of each ball to its neighbours and also to the sur- 
face on which it is running. As the friction of the bearing is the 
viscous friction of the oil, it follows that the friction must be con- 
siderably reduced by the formation of these cavities, which are 
filled with relatively non.viscous vapour. The high lubricating 
property of oils owes its origin not onlv to their superior viscosity, 
| s also, possibly, to the facility with which cavities may be formed 
in them. 

The author illustrated his Paper by a series of experiments showing 
cavitation produced by rolling lenses on plates. 

Prof. J. D. EVERETT said it was interesting to note that cavitation 
had been observed and correctly explained by Newton. He (Prof. 
Everett) mentioned that a similar phenomenon was exhibited by a steam- 
roller working on mud, and gave an explanation of the production of 
pressure and tension respectively in the liquid near the contact of the 
roller and the mud. If the mud were sufficiently viscid cavitation might 
occur behind the roller. 

Mr. W. A. PRICE said that the observations of the author could not 
fail to be of interest to engineers. He asked to what extent cavitation 
was going on in an ordinary round bearing, or in the slide-valve of a 
locomotive, and suggested that the views of engineers upon the subject 
of lubrication might require considerable modification in the light of the 
present Paper. 

Mr. C. V. BOYS expressed his interest in the Paper and the experi- 
ments shown by the author. He said that, like Mr. Price, he had been 
thinking of the influence of cavitation upon machine bearings, but unlike 
him he had not come to the conclusion that our ideas on the subject 
should be changed. In the author's experiments cavitation was produced 
by the approach of two surfaces on one side of their line of contact and 
their recession on the other side. In the case of a cylindrical bearing 
the space between the shaft and journal was believed to be completely 
filled with oil, and if the shaft were truly concentric there would be 
neither approach nor recession. He thought that in the case of any 
cylindrical bearing the rate of approach and recession would never be 
great enough to produce cavitation. The case of ball-bearings, when 
using a thick lubricant, was different, and cavitation might occur. If it 
did it would occur behind the point of contact, and although the pro- 
duction of cavitation involved a loss of energy he questioned whether it 
did any appreciable harm. Mr. Boys referred to the dendritic patterns 
formed, when mixing paints, by lifting the muller from the plate, and 
suggested that their formation was a phenomenon of the same kind as 
cavitation. 

Mr. R. APPLEYARD said there were two distinct cases to be con- 
sidered: (1) A wheel on a резе and (2) а shaft in its bearing. He 
agreed with Mr. Boys that the cavitation occurred behind the point of 
contact, and did not matter in the case of a ball bearing. But if cavitation 
occurred in a cylindrical bearing the cavity would form between the two 
Surfaces which were next coming into contact. If the surfaces were 
smooth little harm would ensue, but if they were rough the occurrence 
of cavitation would be detrimental, for it would result in & direct contact. 

Dr. A. GRIFFITHS asked the author if cavitation in lubrication was 
supposed to be an advantage or a disadvantage. 


Mr. SKINNER, replying to Mr. Boys, suggested the construction of 
glass bearings to determine whether cavitation occurred in cylindrical 
shafts. He thought that cavitation in lubrication was an advantage as a 
rule, because spaces formerly filled with viscous material were then filled 
with something with small viscosity. 


Prof. R. THRELFALL then exhibited and described the following 
instruments which he has used in the testing of electric generators by 
air calorimetry :—(1) A “ hot-wire voltmeter” accurate to 1 U th volt. 
The wire in this instrument is very fine, and special precautions are 
taken to keep the tension on it constant, so that the elongation 
measured is due only to the expansion of the wire caused by the 
heating effect of the current. (2) A Pitot tube for the measure- 
ment of air velocity, the velocity being proportional to the square 
root of the pressure produced in the tube. (3) A “manometer " 
for determining pressure-differences in Pitot tubes with accu. 
racy. This consists essentially of two bottles containing coloured 
water, which are connected by a svphon, and the air space of each 
bottle is put in communication with its appropriate tube, The 
readings are taken by setting a pair of needle-points just to touch 
the liquid surface, and then measuring how they differ in level by 
micrometer screws, or by callipering suitable jaws. The instrument 
is reliable to 001mm. of water pressure. (4) A multiplying pressure 
gauge in which the motion of a float or ball is used to operate a 
finger moving round a dial. The dial is divided in such a manner 
that the square roots of the pressure-differences are read off. Air 
velocities are, therefore, given directly. 

Mr. DUDDEL, referring to the voltmeter exhibited, asked if there was 
any trouble with regard to the temperature variation of the resistance of 
the wire. In using the instrument with large alternating currents it was 
necessary to use a standard shunt, and difficulties then arose because of 
the fact that the self-induction of a shunt, formed of straight bars and 
capable of carrying the necessary current, was com ble with its 
resistance. It might be possible to get a satisfactory shunt by doubling 
the bars upon themselves to reduce the self-induction. 

Prof. THRELFALL said that there was no difficulty with regard to 
changes in temperature of the room, because they only altered the zero 
of the instrument. Referring to the possibility of constructing a low- 
resistance standard shunt, he said һе had calculated the self-induction of 
the bars forming his shunts, and had come to the conclusion that it was 
negligible in his experiments. Experimentally, he had found that it could 
not produce an error of 1 per cent. It might be possible to so design a 
shunt that the mutual] induction of its parts would balance the self. 
induction to a certain extent. 


MOTOR HIRE-PURCHASE SYSTEM. 


The electricity department of the Hackney Borough Council are untiring 
in their endeavours to improve their large motor load, and have 
issued an excellent illustrated pamphlet on the subject of motor driving. 
It gives the intending power consumer all the information he is likely to 
require, and in addition gives particulars of the hire-purchase scheme 
which bas been arranged with the Rhodes Electrical Mfg. Co. The fol- 
lowing form of agreement, which is employed for this purpose, will 
doubtlees interest some of our readers :— 


FORM OF HIRE-PURCHASE AGREEMENT FOR ELECTRIC 
MOTORS. 


Ан AGREEMENT made the day of ,190 „ 
between the Council of the Metropolitan Borough of Hackney (hereinafter 
called the “ Council ") of the first the Rhodes Electrical Mfg. Co. 
(hereinaf ter called the owner ") of the second part, and 

the occupier of the premises 
(hereinafter ca!led “ the hirer ”) of the third part. 

WHEREBY it ie agreed as follows :— 

l. The owner agrees to let and the hirer agrees to hire the motor or 
motors with starting resistances, switches and fittings and all necessary 
wiring for the eame between the motor and starting switch (hereinafter 
called the “ motor installation”) as specified in the sshedule hereto, sub- 
ject to the terms and conditions following. 

2. The hirer shall prepare the necessary foundation for the inotor in 
accordance with plans provided by the owner, whereupon the owner shall, 
as soon as practicable, and in a proper manner, and in accordance with the 
general conditions under which electricity will be supplied by the Council 
and with the regulations of the fire insuranoe companies, and free of cost to 
the hirer (except the rent hereinafter mentioned), furnish and fit up the 
motor iostallation on the said premises of the hirer. 

The owner shall place the motor or motors wherever desired by the 
hirer unless in the opinion of the owner the positions selected аге upreason- 
able, ia which case an appeal may be made to the Council's electr'cal engi- 
neer whcse decision on the question of unreasonable positions ehall be final. 

3. During one year, dating from the completion of the motor installation, 
the owner will repair and maintain the same (except such repairs as may 
be necessary through damage by fire or damage caused by the hirer or any 
person other than the Council or the owner). 

4. The hirer will pay to the Council on behalf of the owner for the bire 
of the said motor installation the rent of £ :: per quarter for the 

iod of quarters of a year, amounting to the total sum of £ : : 

е first of such payments to be made on the date hereof, and the subse- 
quent payments to be made in advance, at intervals (of three calendar 
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months, reckoned from the date hereof, so long as the hiring continues. All 
payments to be made punctually on or before the dates named. 

b. The hirer will keep the motor installation in good order and repair, 
damage by fire included, but fair wear and tear excepted. 

6. The hirer will keep the motor installation in the hirer's own custody 
and possession at the above address, and will not remove, or suffer the same 
to be removed, without the previous written consent of the owner and the 
Council, and will allow the owner and the Council and their respective 
servants or agents to inspect the same at all reasonable times. 

7. The hirer will keep the motor installation free and exempt from legal 
process, and will punctually pay all rent, mortgage interest, rates and 
taxes for the premises on which the machine may be placed, and will pro- 
duce on demand to the Council or to the owner or their agents the last 
receipt for any such payment. 

8. The hirer will keep visible upon the motor the label thereon stating 
that it is the property of the owner. i 

9. In case any of the said rent shall be in arrear, or in case the hirer 
commit, or suffer to be committed, any breach of this agreement, or in case 
the motor installation or any part thereof shall be seized or taken by any 
person other than the hirer or under colour or in pursuance of law, or in 
case the hirer shall cease to take a supply of electrical energy to the said 
premises from the Council, the owner, or the Council on the owner's behalf, 
shall thereupon, without any previous demand being necessary, be entitled 
to take and resume possession of the said motor installation (without 
prejudice to the owner's right to recover rent and damages for breach of 
this agreement). And the Council or the owner and their respective 
servants or agents may for that purpose enter into any building or premises 
of which the hirer may be or ap to be owner, tenant or occupier, and 
there search for and take the motor installation. 

10. The birer may at any time during the hire, provided that no rent is 
in arrear, terminate the hire by returning at the hirer's own risk and cost 
the motor installation to the owner, and by payment to the owner of 
10 per cent. of the total of the unpaid rent. 

. 11. The owner will tbereupon allow to the hirer the unexpired proportion 
of the current quarterly rent, calculated from the date on which the owner 
receives the motor to the end of the current quarter. 

Upon such return and payment as aforesaid, the hirer shall be exempt 
from any further liabiliuy under this agreement (except in respect of any 
breach of this agreement previously committed). 

12. If and when the hirer shall have paid the said total sum of rent not 
later than the time above limited for payment of the last of such quarterly 
payments (and in this respect time shall be of the essence of the contract) 
the motor installation shall thereupon become the hirer's property. In the 
meantime the hirer shall be merely hirer and not owner of the motor 
installation, which shall remain the property of the owner unless and until 
paid for as above provided. 

13. The birer may at any time during the hire, provided that no rent is 
in arrear, pay the' total of the said quarterly sums of rent not then due, 
aud the owner will allow discount thereon at 10 per cent..per annum, 
reckoned from the end of the current quarter ёд the respective dates at 
which the said quarterly sums of rent would have become due, and will 
also allow the same rate of discount on the unexpired proportion of the 
current rent. 

14, Should the Council or the owner take possession of the motor instal- 
lation, the hirer shall, on payment within 14 days thereafter of all rent then 
due, and of the expenses of and incidental to such taking possession and 
removal, and the expenses of the reinstatement of the motor installation, 
have the right to have the same reinstated and the hire continued in 
accordance with all the terms hereof. 

15. Any relaxation or indulgence which the Council or the owner may 
show to the hirer shall not in any way prejudice their respective strict 
rights under this agreement. 

Signature of birer ........................... VAPORE EVA 1880 
ЕШГПае: аи eN EN EEE ИРИ 
Address... oorr FCC 
Wire а Киыр ИЕ 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Theevidence of the London borough councils was continued on Friday 
last, November 27. 

Mr. J. H.. ROBINSON, alderman of the Stepney Borough Council, and 
chairman of the Works committee, objected very strongly to the powers 
of the borough councils over the public highways being curtailed in any 
way. If, as had been suggested, these powers should be transferred to 
one central authority, he failed to see that any good purpose would be 
served. Obviously, it would be necessary for such a central authority to 
refer to the individual borough councils for information as to the local 
needs, even as the London County Council had to do at the present time, 
and he maintained that the local authority was better acquainted with 
what was best for its district. A further illustration of this fact was afforded 
recently in connection with the proposed electrification of the tramways in 
the Mile End-road. The Highways committee of the London County Council 
reported that there would be very great difficulty in applying the conduit 
system to the horse tramways there. In answer to this, however, the Stepney 
borough engineer was able to prove that only in two places along the route 
was the available depth less than would be necessary to adopt the conduit 
System, and, of course, such alterations as were desirable could be 
carried out at a small additional cost. On the question of the breaking 
up of. the streets by electric light and other companies, he maintained 
that the administration of such work had been carried out with efficiency ; 
and he further urged that the whole of this work should be vested in the 


borough council, including the reinstatement of the streets. Really, 
there was no very great grievance on this matter, but possibly conference 
between the London County Council and the borough councils would 
result in the framing of bye-laws which would more effectively deal with 
this matter. Special cases arose at times, such, for instance, as the 
tearing up of the streets by the Charing Cross and City Electric Lighting 
Co. for the purpose of laying mains as part of an electric supply system 
which did not benefit the district in any way, inasmuch as the company 
had no powers to distribute electricity in Stepney. À memorial had been 
presented to the Council by the shopkeepers in the main streets as to the 
loss of business consequent on this. Under statutory powers the com- 
pany was empowered to lay their mains down the main thoroughfares, 
& proceeding which the old Whitechapel Board of Works strongly opposed 
before Parliament. But, by a deficiency in standing orders this opposition 
was not upheld, and incidentally, therefore, he suggested a modification of 
Parliamentary Standing Orders in this respect. Coming to the question of 
tramway accommodation in Stepney, he pointed out that there were only à 
little over 7 miles, or 1 mile to every 42,657 inhabitants, and the Borough 
Council urged the extensions of electric tramways, provided the London 
County Council, who would reap the profits, defrayed the whole cost of 
the necessary street improvements. At the same time the Borough 
Council strongly favoured the retention of the local veto in respect to 
tramways, and opposed any alteration in Standing Order 22. Any diffi- 
culties which might arise owing to the local authority exercising this 
veto could, it felt, be submitted to arbitration at the instance of an inde- 
pendent tribunal representing the London County Council, the borough 
councils and the Board of Trade. The Stepney Borough Council was 
quite satisfied with the provisions of the Tramways Act of 1870, and in 
view of this, it disagreed with the suggestion that the London County 
Council should, as a tramway authority, be exempted from any obligation 
to comply with the provisions of the act. 

The CHAIRMAN : What are your views as to the existence of an 
independent tribunal dealing with matters appertaining to locomotion in 
London ?—I think there should be an independent authority—i.e., one 
upon which representatives of neither the London County Council nor 
the borough councils should sit. 

It should be in the nature of a permanent board of locomotion, 
elected by Parliament ?—Yes. 

Have you ever exercised your tramway veto !— Yes, we have stopped 
the London County Council from putting down the trolley system of 
tramways in Stepney. 

Continuing: The Borough Council could have taken legal proceedings 
against the Charing Cross and City Electric Lighting Co. for undue delay 
in the laying of its mains, under sec. 11 of the Gasworks Clauses Act, 
1847, which was incorporated in the Electric Lighting Act of 1882, but 
upon the attention of the company being drawn to this fact, they made 
every effort to satisfactorily complete their works, and it did not become 
necessary to complete the legal proceedings which the Borough Council 
had contemplated. Difficulties of a similar nature had arisen in con- 
nection with the conversion to electric traction of the tramway lines in 
the south of London, so that it would not be a good policy to invest the 
0 County Council with the general powers suggested as to the 
highways. > -> 

Mr. J. RUSH DIXON, engineer and surveyor to the Shoreditch Borough 
Council, considered that, so far as this district was concerned, a large 
part of the street congestion could be obviated by road widenings, and he 
indicated in which direction he thought this could best be accomplished. 
Inasmuch as the congestion in all streets in which there were tramways 
was caused by the tramways, any expense in street widenings in these 
thoroughfares should be borne by the owners of the tramways. Another 
means of relieving congestion was to do away with all tramway or tube 
railway termini in the central part of London, and to have these in the 
suburbs. He also considered the construction of the following tube rail- 
ways would facilitate traffic to the west and south-west, from theShoreditch 
Borough Council's point of view: — (a) A line running from Shoreditch 
Church, under Old-street, Clerkenwell, and Theobald's-road towards 
Charing Cross. (b) From Tottenham and Walthamstow, joining at 
Shoreditch Church and proceeding under High-street, Bishopsgate-street, 
Gracechurch-street, Cannon-street and the Strand to Piccadilly. The 
former proposal was merely a suggestion of his own, but the second had 
already been put before Parliament by private promoters. The Shoreditch 
Council would be willing to surrender its tramway veto to an impartial 
and independent tribunal dealing with London locomotion. On the 
question of breaking up the streets for electric light and other mains, he 
suggested that the borough councils should have power to regulate the 
depth of these mains, to provide for continuous work and to have special 
supervision. 

Mr. F. S. ROBINSON, town clerk to the Metropolitan Borough of 
Greenwich supported the previous witnesses in respect to the retention 
of the local tramway veto and also as to the granting of further powers 
over the public highways. He failed to see any advantage in surrender- 
ing the veto to a special tribunal, as even then the borough councils 
would be put to the expense of opposing schemes which they did not feel 
inclined to sanction. The chief objection to present methods was that 
every tramway scheme involved a scheme of street widenings to which 
the borough councils were asked to contribute. If it were not for this, 
something might be done in the way of waiving the right of veto. The 
Greenwich Council was also in favour of fixed stopping places. Outside 
the question of veto, an independent board of locomotion for London, he 
thought, would be welcomed by everybody. | f ' 

Mr. GIBB: Why do you object to the abolition of the veto?—I am 
expressing my own opinion when I say that I think the road authority 


should have absolute veto. 


In whose interests 2— In the interests of the district. We would no 
doubt give our consent where the tramway was of value to the district. 
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You really use your veto to avoid paying a contribution to the cost of 
the street widening ?—We usually say, relieve us from a special contribu- 
tion and we will remove our veto. 

` Therefore, even if you know the tramway would be a desirable thing 
for the district, you refuse to sanction it because of the street widening? 
As a rule, we do not say whether it is desirable or not. We leave that 
to Parliament, provided we are exempt from any liability.in respect of the 
street widening. 

Therefore it is as І say? — The view of my Council was that it should 
have a veto. My own view is that, if we are not to pay any of the cost of 
the widening, we could leave the matter to Parliament. I contend that 
we always pay something to every improvement by means of our con- 
tribution to the county rate. 

If the district benefits by the tramway, would you say that your Council 
should pay part of the street widening ?— Yes, I suppose it should. 

Lord RIBBLESDALE: If you get a tramway not absolutely necessary, 
and also a street widening at somebody else's expense, you would agree 
to the tramway if the widening was a necessary thing ?—I have never 
heard of such a case arising. 

In conclusion, witness said he considered the London County Council's 
policy on the question of tramways and street improvement: of too cast- 
iron а nature. It was always that the borough council should pay one- 
third of the coat of the latter. 


Thursday, December 3. 


Mr. ARTHUR HARRISON, engineer and surveyor to the Southwark 
Borough Council, which also took part in the Conference of the London 
Borough Councils, confirmed the resolutions passed at that Conference, 
one of which was that the statutory powers now possessed by the borough 
councils over public highways should not be curtailed. He said that the 
dangerous state of the streets in Southwark had been considerably 
enhanced since the inauguration of the London County Council electric 
tramways, and especially so in London.road, Newington Butts and 
Kennington Park-road. Extra powers should also be given to the local 
authority with regard to the opening of trenches, both with reference to 
the position and time of opening, depths, &c., also as to the fixing of the 
boxes and inspection chambers, and the hours during which they should 
be used. Apart from other vehicles, no less than 1,500 tramcars passed 
along Walworth-road in one day, over 1,000 along the Blackfriars-road, 
a similar number passed the Bricklayers’ Arms in the Old Kent-road, 
1,500 along Newington Butts, 2,500 along London-road and over 500 
passed St. George's Church in the Borough High.street. In the London- 
road also there were 77 footpath electric light and telephone boxes, whilst 
between St. George's Church and London Bridge there were no less than 
172, which were always being made use of. He agreed with the previous 
witnesses on the question of the tramway veto. 

The CHAIRMAN : What is your objection to giving up your veto?— 
We consider we know the requirements of the district best. 

You may know the requirements of your own district, but not thosc of 
the other districts through which the line would pass ?— Well, for 
instance, we have a case before us now. If the County Council were to 
construct the proposed tramway along Southwark-street to Southwark 
Bridge the traffic at Blackfriars-road would be absolutely blocked. 

If there was a special authority dealing with locomotion, this could have 
been referred to it?—Yes, but we consider that the possession of the 
veto relieves us from expense of appearing before such a body. 

Have D any opinions as to the formation of a tribunal of this nature ? 
—l think it would be desirable. 

Have you any idea as to its special functions or powers ?—No, but we 
think it should consist of representatives of all the borough councils and 
the County Council. 

You would have а very large body ?—1 do not think the number of 
members should be curtailed, but, of course, the question of the extent to 
which powers of the authority would extend must be considered. 

Lord RIBBLESDALE : What is your objection to the London Count 
Council as the sole tramway authority ?— The County Council are inclin 
to look at these tramway schemes from the business point of view of the 
whole route, and overlook the needs of particular districts. 

By Sir FRANCIS HOPWOOD : In Southwark there was no Tramways 
committee but & General Purposes committee which dealt with tramway 
matters. This did not confer with the County Council, but placed its 
views before it. There were no streets in Southwark which were suitable 
for subway tramways, but he thought a better plan would be to raise the 
level of the streets and make the existing one the subway, a sort of 
elevated railway. 

Mr. R. M. PRESCOTT, town clerk to the Fulham Borough Council, 
dealt largely with the question of omnibus traffic. He confirmed the other 
views which had been expressed with regard to the tramway veto. Asa 
matter of fact, the Fulham Borough Council had never exercised its veto, 
and at the present time was in entire agreement with the London County 
Council as to a fairly large scheme of electric tramways which would 
connect Wandsworth with Hammeremith. This involved considerable 
street widenings, to which the Borough Council had consented to con- 
tribute £30,000, the County Council paying the remainder. 

Mr. THOMAS SCORGIE, engineer and surveyor to the Hackney 
Borough Council, said the traffic question had occupied the serious atten- 
tion of the Council for many years. On the question of street openings, 
he agreed with ‘previous witneses, as also with regard to the tramway 
veto. To abolish this latter would mean that the London County 
Council would proceed with any unwise scheme without consulting the 
Toad authorities. Uusually, the first official intimation the borough 
councils received of any tramway scheme was & request from the London 
County Council for permission to affix notices of their intention to 
apply to Parliament upon the lamp-posts when it was too late for any 
representations to amend or alter the scheme. Only in one instance had 


the Hackney Borough Council thought fit to refuse consent, and then only 
after carefal consideration of the merits of the case. Against this the 
Borough Council had given its unqualified consent to other proposals. 
Again, in one instance, the London County Council had obtained powers 
years ago to construct certain lines, which bad not been put into force, 
and such a delay might well result in the character of the particular 
neighbourhood becoming quite changed, and the necessity for the line 
undesirable. Dealing with the question of increased means of communi- 
cation between the City and the North East of London, the overcrowding 
in Hackney pointed to the desirability of some tube railway scheme being 
passed by Parliament, such as the City and North-East Suburban Rail- 
way, which had twice been unsuccessfully promoted. 

The Commission adjourned until to-day (Friday). 


THE EFFICIENCY OF TELEPHONE CABLES WITH 
UNIFORMLY DISTRIBUTED SELF-INDUCTION.* 


BY Т. DOLEZALEK AND A. EBELING. 


For a long time past endeavours have been made to minimise the 
detrimental influence of the electrostatic capacity of long-distance 
telephone lines by increasing their self-induction. An artificial 
increase of the self-induction may be obtained in two ways: First, 
by surrounding the copper conductor with magnetic material, such 
as iron, &c., or, secondly, by interrupting the line at certain distances 
and inserting in the gap coils of high self-induction. The excellent 
results obtained on the latter principle were recorded in a recent 
article (The Electrician, Vol. L., pp. 722 and 817). At the request 
of Messrs. Siemens and Halske, experiments were now undertaken 
to determine how far the damping of the current waves could be 
diminished by the first method and if this means of increasing the 
self-induction could successfully compete with the second method. 

Experimental researches with regard to iron-covered cables have 
already been conducted by Breisig + and Кгагар. х The former 
investigated different types of telegraph cables, wound in various ways 
with iron wire or iron strip, the best result obtained being a rise in 
self-induction per kilometre from 0:00235 to 0:00370 henry, an 
increase of 57 per cent. Krarup, by covering his conductor with thin 
iron wire, obtained much better values, the best being 0010 henry 
per kilometre. Our measurements show that higher self-inductions 
may be obtained and put to a useful purpose. The cables tested were 
connected to a Wheatstone bridge, with a telephone as zero indicator. 
When measuring the self-induction, the go-and-return conductors 
were short-circuited at their distant ends and connected as one arm 
of the Wheatstone bridge. The adjoining arm contained a variable 
self-induction coil and a non-inductive resistance. When measuring 
the capacity, the far ends of the cable were not connected, and 
instead of the self-induction coil a condenser was inserted into the 
third arm of the bridge. The test to determine the self-induction 
is somewhat influenced by the capacity of the cable, this behaving 
itsclf—in the presence of the alternating measuring current—as a 
resistance possessing self-induction with a condenser in parallel. A 
very simple calculation results in the following fur acre which 
gives the connection existing between the measu self-induction 
L,, the real self-induction L, the capacity C and the resistance R 
of the cable, L =L- pCI? - CR*/(1 — p?CL)? + pC?R3, wherein p 
denotes the frequency of the measuring current multiplied by 2w. 
With the cables measured, the resistance R and the capacity C are 
relatively small, and only the term CR? exceeded 1 per cent., so that 
approximately L=L,+CR?. This correction CR attained in the 
most unfavourable condition the value of 15 per cent. 

Two conductors of 2°5mm. in diameter were covered with several 
layers of iron wire, 07mm. in diameter, the iron wire being wound 
directly upon the copper. The two conductors were held apart at 
a distance of 315mm. After each layer had been applied, the self- 
induction was measured. In Table I. the results are reproduced :— 


Table I. 
. | 
Diameter over беј induction in henrys 
Ir | per km. | 
mm. | 
Without iron............ | 0:00152 
One layer of iron wire.... 40 | 0:0126 
Two layers of iron wire .. 5:3 | 0:0200 
Three layers of iron wire 6:7 | 0:0257 
Four layers of iron wire.. 7:9 | 0:0302 
Five layers of iron wire .. 9-0 | 0:0342 


In an incidental conversation with Prof. M. Wien he mentioned 
that, according to his experience, the magnetic properties of iron 
suffered on being wound around the conductor, and that, therefore, 
a subsequent annealing was necessary. This view was confirmed, 


* Abstract of an article in the Elektrotechnische Zeitschrift. — 

+ Elektrotechnische Zeitschrift, 1899, p. 844; or The Electrician, Vol. 
XLIV., p. 524. 

$ Elektrotechnische Zeitschrift, 1902, p. 345. 
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for, after annealing, the self-induction of the cable loop, wound with 
five layers, rose from 0:0842 to 0-067 henry. A practical application 
of a layer of iron wire 0°7mm. thick is out of question, because the 
eddy current losses would be much too high. In fact, a measure- 
ment in this direction gave the apparent resistance per kilometre 
for an alternating current of 900 ^, per second as 83 ohms, 
whereas, when measured with continuous current, the resistance 
was found to be only 5:5 ohms. 

In a second series of measurements, a cable of the same dimen- 
sions as the first one tested was wound with two layers of iron wire 
0:15mm. in diameter, and its self-induction was found to be 0°0121 
henry per kilometre, the apparent resistance at the high frequency 
(900 ~) being 6:3 ohms per kilometre. It will, therefore, be seen 
that & substantial increase in self-induction, accompanied by but a 
small rise in resistance, may be obtained by using thin wire, but for 
practical purposes smaller values of the self-induction have to be 
chosen on account of the increase in capacity. Table II. contain 
data referring to iron layers wound in various ways and with various 
thicknesses of iron wire :— 


Table II. 
un 
| Per km. double line. ЖЕ £ 8 
o; ‚ёа аяз 
n lie. be — 2 8 о е 
E 8. 9 8 8 8 22885 “БЕРЕ 
BoM 48 3 88 8 82 28 8 
> OFS 83714335 
Paper-insulaied Cable with Copper 
Conductor 0:8mm,. in diameter: 
Ordinary cable without iron 61:0 | 0:031! 0:84 0 
Conductor covered with iron wire | 
0:15mm. in diameter ; 610 turns | | 
per metre .................. 05 63-4 | 0034 141! 0 
With strand of four iron wires, | 
each 0:15mm. in diameter; 600 
turns per тпейте.............. | 2:40 | 63-4 | 0:044 3°38 0 
Stranded iron wire, consisting of | ! 
14 strands, each 015mm. in | | 
diameter; 530 turns per metre..' 7:60 65°0 | 0042, 677 05 
Covered with iron wire, 0-5mm. | 
in diameter, 820 turns per metre | 964 594 | 0:045, 7:19 1:6 
Covered with iron wire, O 5mm. in 
diameter, 1,350 turns per metre. | 146 . 644 | 0:065 | 12:1 3:0 


[ 


Paper-insulated Cable with Copper | 
Conductor 1I:5mm. in diameter: 
Ordinary cable without iron .... 
Conductor covered with strand of 

14 iron wires, each 0:15mm. in 


„ 17.64 0044 063 | .. 
| 


| 

diameter; 500 turns per metre .. 110 18:46. 0:054 5:06 | 1:5 
Covered with iron wire, 0-5mm. in | 

diameter; 1,040 turns per metre 14:56 17:70 | 0:057 592] 60 


It will be gathered from these tables that the self-induction 
increases approximately with the weight of the iron surrounding 
the copper. The iron in these tests had not been annealed. 

Lines with added inductance in the shape of coils distributed 
over ‘their length possess the advantage that an increase in self- 
induction does not go hand in hand with an increase in capacity, 
as is the case in a marked degree with iron-covered conductors. 
F urther, with the same quantity of iron employed in both cases, 
the increase in self-induction on the coil system is incomparably 
larger than in the other case. This result applies not only to land 
telephone cables, but also to submarine cables, and, since these are 
laid mostly in shallow waters, no insurmountable difficulty should 
be experienced in building the self-induction coils into the cable. 


AUTOMATIC MOTOR STARTERS. 


The following is a description—taken from the Elektrotechnische 
Rundschau—of two automatic starters, designed for either starting or 
stopping motors from a distance; they are manufactured by the 
German Lahmeyer Company, and are applicable for continuous and 
alternating-current motors. Both for stopping and starting the lever 
of the rheostat is actuated by the motor in question, but the speed 
of the movement of this lever ie, of course, different for starting and 
switching off the current. In Fig. 1 A denotes the starting resis- 
tance. As soon as the motor begins to rotate, the lever h, by means 
of an intermediate crank, k, is set into a rocking motion. It carries 
two pawls, Z, Zi, which are pressed by springs against the toothed 
disc S, fastened on the spindle of the starting lever. The meshing 
of either paw! is effected by means of a rod, a, and an electromagnet, 
e. As long as no current flows through the electromagnet e, the pawl 
Z is kept away from the toothed disc by means of a pin s. This is 
‘the position of the mechanism when at rest. If now the motor 


cirouit is closed, no matter where, it is obvious, as seen from the 


diagram, that the electromagnet e is energised and attracts its arma- 
ture. The pin s is lowered, and the upper pawl Z comes into 
contact with the toothed segment. Since the resistance on the 
first stop is so dimensioned that the motor receives sufficient 
current to start, the rocking lever h gradually cuts out the 
resistance, this lasting according to the length of .the toothed 
periphery, Although the lever k continues to rock to and fro, 
the starting lever remains on the last stop. If the motor is to be 
stopped, the switch is opened, the armature of the electromagnet 
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Fic. 1.—Diagrammatical Arrangement of Motor Starter. 


being thereby released. The арр ег pawl is drawn away from the 
segment S by the pin s, and the lower pawl Z, now comes into con- 
tact with the teeth of the. dise, rapidly bringing the starting lever 
back to its original poeition. In virtue of the momentum of the 
motor armature, the lever ^ will continue to rock for some time, 
without, however, causing any further movement of the disc S. 
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Fra. 2.—Diagrammatical Arrangement of Belt Driven Motor Starter. 


Another arrangement is shown in Fig. 2, the chief difference 
between it and the former device being the adoption of a clutch 
instead of a pawl and ratchet-wheel A worm-wheel, R, is attached 
to the lever of the starting box (shown in the sketch arranged for 
three-phase work) and is driven by a worm, W, in a clockwise or 
counter-clockwise direction, according as which of the two wheels 
S and S, rotating in opposite directions, is coupled to the shaft 
carrying the worin W. Both wheels are driven 57 the motor, but 
with different speeds ; the one for starting i e., Si- turns slowly as 
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com with the other one, S, which is employed for switching 
off the motor. On completing the motor circuit, the шө elec- 
tromagnet M, in attracting its armature against the pull of a sprin 

F, couples the worm W to S,. The disc R ins to rotate, an 

resistances are cut out until the pin s, striking the lever, causes S, to 
become disengaged. On opening the circuit, the armature of M is 
released, and the tension of the spring F is sufficient to cause the 
left-hand clutch to engage, connecting thereby the worm W to the 
quickly rotating pulley 5. The disc R is rotated until the pin s 

isengages the clutch. 


CORRESPONDENCE. 


— — 


STEAM TURBINES v. RECIPROCATING ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: To continue my letter of last week regarding Mr. 
Morcom's comparison of turbine and reciprocating stations, I 
have a very high regard for the excellent tables published by 
our technical press on electricity station returns ; the friendly 
rivalry inspired by them has done more to extend Messrs. 
Belliss and Morcom's and the business of the firm I have the 
honour to represent than even the excellency we both claim for 
our wares. They must, however, be used with judgment and 
care. 

I am sorry Mr. Morcom does not allow an advocate to show 
that turbines are equal to engines without a charge of quibbling 
(ar unkind word). However, I must appeal to your readers 
to judge my case. Let us first consider what we are trying to 
arrive at: The merits of steam turbines compared with recipro- 
cating engines for electricity supply under % /t ur conditions, 

I resign my case unreservedly for three stations Mr. Morcom 
selects. Steam turbines cannot compete with reciprocating 
engines as regards economy of steam, unless they are, first, 
condensing, and secondly, of units over 200 n.r. On these 
groonds I am sure Mr. Morcom will allow me to strike out 
Blackpool and Morecambe from his list on the first ground, 
and Melton Mowbray on the second. I have been fortunate 
in obtaining a copy of the report of the meeting of the 
Newcastle-on-Tyne Electric Supply Co., which has the largest 
installation of turbines in this country, and from it I 
take the cost of coal, works costs and output. This brings 
the turbine stations up to five. The reciprocating stations 
must be reduced accordingly. /— I delete Halifax, corresponding 
to Blackpool, and as Salisbury is partly а /½% hin, (water) 
station, I think I may omit that. Darwen is a continuous- 
current and battery station and hardly comparable with Sear- 
borough. А watering.place of almost the same output is 
afforded by Yarmouth, Т have added a column of figures, the 
value of which Mr. Morcom may not be aware namely, load- 
factor—and omitted total costs, as management, rent, rates and 
taxes hardly concern steam engines. 


Steam Turbines, 


| Oil and Works 


К Units Load- 

Station. Sold. | Coal stores, costs. factor. 
Newcastle-on-Tyne 5,537,500 0-18, = 0:03* , 038 ..tt ү 
Newcastle and Dist. 1,619,671 069! © 012 E: 132! 11-66 Е 
Cambridge ...... 419,005 066-9 014 12 157-7 913 „ 
Searborough...... 431,777 045 о 0 08 Е 16118 9348 
West Bromwich .. 285, 848 0-55) 5 011 Ja 110 | а 977 | < 

Steam Engines. 

Leeds 4,448,650 0:28, C 003 J F 062 ) c 12 314) 2 
Bootle .......... 1,619,129 041l © 0:03 Е 070 . 28442 
Taunton ........ 646,273 070-2 006 +2 L05,7 1277 = 
Yarmouth ........ 418,021 138 9 0-23 E 2:029 974 | D 
Kinga Lynn ...... 286.679 059) 2 009 ) 136] 5 15:58 ) % 


* Assumed. t Not available. t Not included in average. 
The result of my tablo is to show that a station which was 
all reciprocating and of a power of 3,000kw. in one year by 
adding 4,000kw. of turbo plant reduced its cost for coal from 
0-48d. per unit to 0: 18d., and works costs from 0:98d. to 0:-38d., 
holding the record for all Great Britain. Of the remaining 
four stations, three turbine stations are superior in coal, whilst 
the load-factor of the corresponding four reciprocating stations 
is 68 per cent. better. The cost of oil, waste, water aud 


stores ” is hardly comparable, including, as it does, boilers, 


dynamos and mains. 
and renewals. 

I trust my quibble may be pardoned, aud I think my read- 
ing of the published results of such turbine stations as exist, 
when ge айа: with the same number of as nearly equal- 
conditioned reciprocating stations as I can find, 80 per cent. of 
which are also selected by Mr. Morcom, goes to prove that the 
distance ahead of the steam engine is undoubtedly uncertain, 
and is possibly represented by a figure with a minus sign in 
front.— Yours, &c., JOHN H. BARKER. 

Loughborough, Nov. 30, 


The same may also be said of repairs 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: As managing director of the Cambridge Electric 
Supply Co. (Ltd.), and also of the Scarborough Electric Supply 
Co, (Ltd.), and as, therefore, in some measure responsible for 
the exclusive and continued use of steam turbines by these two 
concerns, I feel called on to draw attention to what appears to 
me to be the entirely misleading nature of the comparisons 
between the results obtained in steam turbine stations on the 
one hand and reciprocating engine stations on the other, 
recently published in your columns by Mr. Alfred Morcom. 

For his purpose Mr. Morcom states that he has selected 
COCA engine stations which are “under approximately 
similar circumstances as to costs of labour, fuel, output, &c.," 
as the turbine stations. No doubt he has made this selection 
as fairly as is possible; but to show how unsuccessful he has 
been in this respect, it is only necessary to point out that 
among his reciprocating engine stations he has included Salis. 
bury, where a portion of the electrical generation is carried on 
by means of water power, and where both fucl and works costs 
are, therefore, abnormally low. Again, though Mr. Morcom 
specially mentions the matter of output, his own figures show 
an average annual output of 1,464,907 units for his recipro- 
cating stations and only 738,924 units for the turbine stations, 
a ratio of practically 2 to 1. 

How greatly the mere quantity of output affects results may 
be seen from the following figures which show how the costa 
of fuel, &c., have decreased at Cambridge and at Scarborough 
as the output has increased in the last seven years :— 

Cambridge. 


Total Oil, waste Works Total 


units sold. Fuel. & stores. costs. costs. 

1895 150,510 1-48 019 .... 391 .... 4°58 

190? 419,005 0:66 014 .... 157 2°40 
Scarborough, 

1895 .... 185,177 L6 .... 0-12 847 .... 4:36 

1992 .... 431,777 0:85 008 .... 161 .... 2°65 


Incidentally the above figures also go to show that the 
efficiency of steam turbines does not fall off with use, as has 
been suggested in some quarters. 

Another most important omission from Mr. Morcom's figures 
is any consideration of the question of load-factor, which, as 
all station engineers are aware, has a greater effect upon costs 
than almost anything else. The following are the load-factors 
of the turbine and reciprocating engine stations selected by 
Mr. Morcom for the same years that he has given the other 
costs: 


Steam Turbines. Reciprocating Steam Engines. 


Blackpool ............ 14:32 Leeds 12:31 
Newcastle District 13:67 , Halifax .............. 16:98 
Cambridge............ 9:13 | Bootle...... ep e ed Ra 28:44 
Scarborough .......... 9:34 | Taunton ......... eee 12°77 
West Bromwich ...... 9:27 | Darwen .............. 12:12 
Morecambe .......... 1:06 Kings Lynn 15:58 
Melton Mowbray ...... 1111 | Salisbury ............ 11:49 

Average .......... 10-55 | Average 15:67 


As will be seen, the average load-factor of the reciprocating 
stations is practically 50 per cent. better than that of the 
group of turbine stations. 

To recapitulate, the following are the points to which I 
desire to draw attention :—1. Among the reciprocating stations 
Mr. Morcom has selected there is one where, owing to the use 
of water power, the results are abnormal. 2. The average 
output of the reciprocating stations Mr. Morcom has selected 
is about double that of theturbine stations. 3. The former 
have, on the average, a 50 per cent. better load-factor than 


F 2 


262 


THE ELECTRICIAN, DECEMBER 4, 1908. 


the latter. I think that most engineers will agree with me 
that, under these cireumstances, Mr. Morcom's comparisons are 
of no value at all. 

Lastly, I note that in Mr. Morcom's list of turbine stations 
he has left entirely out of account that belonging to the New- 
castle-on-Tyne Company, which, if I mistake not, is now almost 
entirely run by means of steam turbines. Would it surprise 
Mr. Morcom to learn, what I am informed on good authority is 
the fact —namely, that the works costs of this station are now 
less than half the most favourable similar figure of 0:62d. per 
unit which Mr. Morcom gives for Leeds? Now, the cost of 
coal and labour at Newcastle and Leeds cannot differ very 
greatly, so this enormous difference must be due to matters of 
load-factor and output, and probably also to some amount of 
superior economy in steam turbines over reciprocating engines. 
— Yours, &c., A. A. CAMPBELL SWINTON. 


Westminster, Dec. 2. 


RED SUNSETS AND MAGNETIC STORMS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Regarding your recent interesting articles on Mag- 
netic Storms " (The Electrician, November 6th), is it possible 
that these are the result of a collision between the earth and 
& cloud of cosmic dust ? 

This would generate electric charges in the upper regions of 
the earth's atmosphere, and as these would be at first travelling 
rapidly through it, currents would be generated in accordance 
with Rowland's experiment which might have an effect on 
terrestrial magnetism. 

With reference to the dust cloud, I assume this is part of 
what people here would call *the riddlings of creation." 
These clouds may either drift into our planetary system from 
outside or they might be looked for in the neighbourhood of 
the orbits of meteorites, &c. In the latter case, magnetic storms 
might be expected if the earthcut, orclosely approached the orbit 
of a swarm of meteorites just after the meteorites had passed. 

Recently, the sunsets in this locality have been particularly 
red with brilliant **after-glows," and Bishop's Ring " has been 
observed in various parts of the country. If the current 
explanation of these phenomena is to be accepted, they mean 
that there is a considerable amount of dust in the atmosphere. 
The only satisfactory source of the dust seams to be outside 
the earth's atmosphere. "E 

This hy pothesis would at least account for the suddenness of a 
magnetic storm, which some of the others do not. —Yours, &c. 


Dalry, Galloway, N.B., Nov. 25. W. Н.Е. Мовросн. 


THE QUESTION OF THE HOUR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I should be sorry indeed to misrepresent or misquote 
«G. R. N.“; neither am I conscious of having done so, but 
those who challenge statements must expect replies. G. R. N.“ 

shifts his ground. Now he maintains that, although a Protec- 
tionist, he is a more logical Free Trader than myself, because he 
has studied“ the open book of facts." What facts are these ? 
Where are they to be found? Certainly not in the Board of 
Trade returns—not in the income-tax receipts—not, above all, 
in the most recently issued Parliamentary blue-books; for those 
one and all show clearly our marvellous and steadily increasing 
prosperity as a nation under 50 years of a system which he 
would see destroyed. I can only conclude, therefore, that 
either *G. R. N." has not found time as yet to study the 
statistics of this subject, or that he ignores them. 

With your kind indulgence, Sir, and as the discussion arose 
firstly through a “leader” in your columns, I, like “G.R. N.,“ 
will conclude by summarising my contention. The excellence 
of our manufactures and cheap production, as secured by Free 
Trade, enable us, prohibitive tariffs notwithstanding, to com- 
pete with advantage against protected countries, not only in 
our own markets, but in the far larger markets of the world. 
This applies to the vast bulk of our industries, including 
machinery and submarine cable manufacture. Owing, however, 
to the now-increased and only-to-be-expected competition of 
other countries, the margin of advantage in our favour is now 
but a small one. This margin Protection would serve to more 


ог less wipe out by taxing the very articles the present free 
import and consequently low prices of which alone make 
profitable manufacture possible. The result would be .to 
increase prices to home consumers and also cripple our great 
foreign trade. 

Before proposing any change in a long-proved system like 
Free Trade, the necessity of such change must be demonstrated, 
not by any “open book of facts,” but by the incontestable 
evidence of authorised and official statistics. Ifso judged, was 
there ever an agitation more unwarranted than this recurrent 
cry of the last few years for Protection, whether under the name 
of Fair Trade, Fiscal Reform, Retaliation or of any other title 
calculated to conceal the real object of a movement for helping 
inefficient industries at the expense of efficient industries ? 

“G. R. N.” says that I ignore the causes other than Free 
Trade which contribute to our success. I presume he means 
our geograhical and natural and physical advantages. These, 
however, in no way affect my argument. 

According to Protectionists, our long-continued excess of 
imports over exports means our impoverishment. And yet 
our national wealth still grows apace, and never was it greater 
than now. Strange this from the /iscalit/s point of view ! 

I will not now further encroach, Sir, on your valuable space. 
— Yours, &c., H C. D. 


London, S.E., Dec. 2. 


THE INVENTION OF THE DYNAMO-ELECTRIC 
MACHINE. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: With reference to Prof. Thompson's letter which 
appeared in your issue of the 27th ult., we are instructed by 
our client, Dr. Henry Wilde, F.R.S., to say that he considers 
it to be a matter for regret that Prof. Thompson should fall 
back upon the statements contained in his original letter of 
October 27th, after their incorrectness had been clearly shown 
in the subsequent correspondence. 

Dr. Wilde also instructs us to say that this correspondence, 
which will possess an interest hereafter for electricians and 
electrical engineers far beyond the limits of the present dis- 
cussion, will not be complete if we omit to point out that Prof. 
Thompson's quotation (in his letter of October 27th) from the 
Paper of Charles Brooke in the Proceedings of the Royal 
Society, 1867, is only a footnote to the principal statement in 
the body of the Paper dealing with Dr. Wilde's discovery and 
inventions, which note was apparently added subsequently to 
the reading of the Paper. 

We have, therefore, to request that you will be good enough 
to permit us to reproduce this statement as embodied in the 
following paragraphs from p. 11 of Dr. Wilde's correspon- 
dence with the Society of Arts in 1900, on the occasion of the 
award to him of the Albert medal. (Copies of this correspon- 
dence, Dr. Wilde informs us, are to be seen in the Library of 
the Institution of Electrical Engineers and in the principal 
scientific libraries in this country and abroad.) 


In & Paper communicated to the Royal Society, in March 1867, by 
Charles Brooke, F.R.S., the term dynamo. electric machine“ (since con- 
tracted to dynamo”) was used for the first time in the following 
paragraph :—‘‘ The dynamic nature of electric energy is clearly indicated 
by the dynamo-electric machine of Holtz, in which dynamic is directly 
converted into electric energy, and by the cognate machines of Wilde, 
Wheatstone, Siemens and Ladd, in all of which alike there is an inter- 
vening conversion of dynamic into magnetic energy. The enormous 
amount of current-energy evolved in Mr. Wilde's machine, when the 
power of & steam engine is employed to rotate the armatures, may be 
judged of by the fact that a long piece of platinum wire, 0:2in. in 
thickness, was seen to be disintegrated and partially fused." 

Now the term '*dyn&amo-electric machine" has never been used by 
electricians to denote the glass influence machine of Holtz, for generating 
static electricity, but is now applied exclusively to electromagnetic 
generators of the kind specified by Brooke, the inventor of the term. 
Moreover, as in the order of time my electromagnetic generator preceded 
those of Siemens, Wheatstone and Ladd by nearly a year, my claim to 
the invention of the dynamo-electric machine is clearly established by the 
direct statement of Brooke himself, as well as indirectly by the Counci 
in their award to me of the Albert medal for the discovery of the prin- 
ciple which formed the basis of my first dynamo-electric machine and of 
all subsequent dynamos. 


We are also instructed by Dr. Wilde to point out that 
Faraday was the first inventor of the terms magneto-elec- 
tricity " and “ magneto-electric machine,” and that he specifi- 
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cally limited the use of these terms to the evolution of electricity 
from permanent steel magnets. Also, that while it is abun- 
dantly evident from Faraday's first series of researches ($ 111) 
that he obtained electricity from copper helices, either 
alone or in conjunction with loose iron cores, excited by a 
voltaic battery, it is clear that in the production of electricity 
in this instance nothing in the form of a machine was employed 
as in the case of the famous disc experiment with permanent 
steel magnets. Dr. Wilde considers that electricians and 
electrical engineers who are interested in the history of their 
science and its applications will do well to obtain their infor- 
mation direct from original sources. 

In conclusion, we may say that the inference which pro- 
bably the majority of your readers would draw from Prof. 
Thompson's last letter —namely, that Mr. Justice Buckley and 
the Court of Appeal, after having heard our client's case against 
Prof. Thompson argued upon its merits, dismissed the action— 
is an erroneous one. The procedure which was adopted by 
Prof. Thompson took the form of what was formerly known as 
a demurrer, and debarred our client's counsel from bringing the 
merits of the case before the Court, and confined them to the 
argument of a preliminary point of law. Consequently, 
neither the Court of Appeal nor Mr. Justice Buckley has given 
or has had any opportunity, up to the present stage of the 
proceedings, of giving any decision whatever as to the accuracy 
or inaccuracy of the statements in Prof. Thompson’s book.— 
Yours, &c., SLATER, HEELIs, WILLIAMSON & Cu. 

Manchester, Dec. 1. 


а make our correspondents' statement as to the recent 
judgments clear, we may restate the facts. Dr. Wilde 
brought a libel action against Prof. Thompson with regard 
to certain statements in the latter's book. Prof. Thompson 
moved that the statement of claim in the action should be 
set aside, on the ground that the action showed no cause for 
proceedings, and that it was vexations, Mr. Justice Buckley 
gave judgment in favour of Prof. ‘Thompson, and in affirming 
this decision in the Appeal Court, Lord Justice Vaughan 
Williams said :— 

With regard to the hardship which it is alleged is being done to the 
plaintiff, because his reputation as a scientific inventor might be damaged, 
although we know that inventors are a very thin-skinned, excitable class, 
I cannct understand even an inventor supposing that there is one word 
in defendant’s book which io the slightest degree can injure his reputa- 
tion. On the contrary, if you take the passages set out as à whole, they 
seem to me to recognise to the fullest degree the scientific reputation of 
the plaintiff. 

On the question of priority of invention, our readers have 
now had the benefit of reading in these columns both Prof. 
Thompson's views and those of Dr. Wilde, who, as stated in 
the above letter, considers that electrical engineers would do 
well to obtain their information as to matters of history from 
original sourees, but yet prefers to impart his particular 
version through a firm of solicitors, This correspondence is 
now closed.— Ep. B.] 


LEGAL INTELLIGENCE. 


—— — 
Knight v. Isle of Wight Electric Light and Power Co. (Ltd.). 


The hearing of this case (briefly referred to in our last issue) was con- 
tinued by Mr. Justice Joyoe on Friday, Saturday and Tuesday. The 
action is for an injunction to restrain defendants from so carrying on 
their electricity works as to interfere with the enjoyment by plaintiff of 
certain premises known as St. Boniface College, Ryde, Isle of Wight, or 
to cause annoyance or danger to plaintiff or persons inhabiting or 
frequenting the premises. Damages and costs were asked for. Plaintiff 
was leaseholder (for 21 years) of 8t. Boniface College, and for three years 

ad carried on a high school there. By the Ryde Provisicnal Order, 
1899, the Corporation of Ryde were authorised to supply electric energy 
within the borough. It was provided by clause 69 that nothing in the 
order should exonerate the undertakers from any indictment, action or 
other proceeding for nuisance caused or permitted by them. In theearly 
part of the present year defendants acquired land adjoining, on the east 
side, plaintiff's premises, and, purporting to act under the authority of the 
order, erected upon it extensive works for the generation and supply of elec- 
tric energy, which was generated by gas-driven electric generators,and water 
gas was manufactured at the works for the gas engines. Defendants' works 
were 65yds. distant from plaintiff's dwelling house. The company com- 
menced to work their machinery about Sept. 10 last, and immediately 
thereafter serious vibration was and still is felt at plaintiff's premises 
whereby the doors and windows of the house were made to rattle con- 


tinnally, and the noise and vibration had continued on occasions 
throughout the night in such & way as to seriously interfere with the 
proper rest and repose of the plaintiff and the inmates of her house. 
Defendants also were alleged to have caused or permitted objectionable 
and offensive smells of great intensity to be emitted from their works 
which were very injurious to plaintiff's health. Defendants’ acts had 
seriously interfered with the enjoyment of plaintiff's premises, and they 
threatened to continue them unless restrained by the Court. 

Defendants pleaded that the Corporation of Hyde, being under 
сао obligation to supply electricity for public and private purposes 
within the borough, contracted with defendants for the erection, main- 
tenance and working by defendants of the generating station, and the 
site of defendants' works and plans were submitted aud approved 
by the Corporation. The works were not in operation until Oct. 1, 
1903. In September some necessary tests and preliminary experiments 
were carried out at the works, nnd during those operations some noise and 
possibly escape of gas were unavoidably caused by the working of the 
new machinery, but the necessity and the cause of the same were 
explained to plaintiff and remedied as soon as practicable before the 
commencement of the action, and no injury or damage was caused to 

laintiff. The works were of the most modern character, electricity 
ing supplied, on behalf of the Ryde Corporation, for a number of 
pase and private installations, Since Sept. 20 defendants’ engines 
ad never been running or working later than 11 p.m. or earlier than 
8a.m. Defendants did not admit that vibration had been felt on 
plaintiff's premises owing to their works, or that there was such noise as 
to interfere with the enjoyment of plaintiff's premises. They denied that 
they had caused or permitted offensive smells to be emitted from their 
works and said the enjoyment of plaintiff's premises was not interfered 


with. 

Mr. Hughes, K.C., and Mr. Manning were counsel for plaintiff; 
Mr. Younger, K.C., and Mr. Waggett represented defendants. 

After medical and other evidence in support of the claim had been 
given, the үт (Miss Knight) was called and said she was the 
principal of St. Boniface Ccllege. Her teachers and pupils used the 
garden very much in the summer and studied there, whilst in winter 
they exercised in the grounds. Sept. 10 was the day she first noticed 
the noise, smells and vibration from defendants' works. These 
caused them great annoyance. Diaries were kept by witness, her 
partners and her teachers of the dates upon which this annoyance 
occurred. It was absolutely impossible to sleep on the nights from 
Sept. 16 to Sept. 19. The noises were thumping, puffing and occasionally 
a humming which nearly amounted toa shriek. пева occurred amongst 
the pupils, which the doctor attributed to the smells from the works. On 
one occasion the servants complained that they could not sleep and were 
alarmed at the noise, which resembled miniature earthquakes, such as 
witness had heard in Japan, or trains running under houses in London. 
From the point of view of a schoolmistress the nuisance was a most 
serious matter, because the parents of the pupils were likely to take 
notice of it. 

Cross-examined &y Mr. YOUNGER: Witness said she was instru- 
mental in getting up a petition against the erection of the works before 
they were built. She did 80 because she was warned that they would 
cause her great inoonvenience. On the days when the representatives 
of defendants called at her house there was very little noise from the 
works, and she suggested that on those dates defendants purposely 
minimised the noise. She did not notice any smell on the dates of the 
visit, but she did not wish to imply thereby that defendants could 
manipulate the smell as well às the noise. The smells, however, were 
not continuous and never had been. 

On behalf of defendants the following witnesses gave evidence :— 
Mr. Price Crxnk, engineer, who said he examined defendants’ works 
and the plaintiff's premises and noticed a smell, but did not find any- 
thing which would constitute a nuisance; Mr. F. H. Merritt, resident 
engineer at Ryde works; Mr. J. G. W. ALpribge, consulting engineer; 
Mr. A. A. CauPBELL Swinton, who said the works were satisfactory and 
well built. He had overhauled the works generally and they were as well 
built as they could be, and he could not see that any nuisance 
was likely to arise from them; Mr. W. B. Turner, an engineer in the 
service of the Ryde Company, who was called to prove the working of 
engines on the various days mentioned, how long they worked on those 
days and the loads carried on each day, and who said the gas engine did 
not work very satisfactorily at the beginning, but it was all right now ; 
Mr. J. C. WianaM, chief engineer of Edmundson's Electricity Corpora- 
tion, and a director of the defendant company, who said the selection of 
the site for the works and the selection of the proper gas engine had 
received the most careful attention. Although there was some trouble 
with it at first, it was now all right. 

Mr. YOUNGER then addressed his lordship on behalf of his clients, 
and the further hearing was adjourned till to-morrow (Saturday). . 


Hallett v. Galway Electric Co. (Ltd.). 


This action came before the Master of the Rolls, in Dublin, last week, 
and occuped three days in hearing. The plaintiffs (Lilian Hallett and 
Thomas George Hallett) claimed an injunction to restrain the company 
from causing or permitting a nuisance and also £500 as damages. Plain- 
tiffs were owners and occupiers of Weir House, Galway, situated on the 
River Corrib, and the company had for many years and still carry on the 
business of generating and supplying electricity from premises on the 
opposite side of the river. Defendants had enlarged their premises in 
September last, when new plant and machinery were introduced, and 
certain piles of timber which were placed by them in such position as 
lessened the noise caused by the defendants’ works were removed. The 
noise caused was, plaintiffs’ contended, very loud and continuous, and 
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rendered their house uninhabitable, and they were forced to leave. The 
works of the company consisted of lightly-constructed sheets of timber, a 
structure unsuitable for powerful machinery, and the company had 
made no effort to deaden the noise. Plaintiffs had repeatedly written 
defendants, but the nuisance had not been checked or abolished. 

Defendants pleaded that they were carrying on their business at the 
time plaintiffs came to occupy Weir House, and they were entitled to 
carry on same under the provisions of the Galway Electric Lighting 
Order, 1897. They also pleaded that any alterations or changes made by 
them in their machinery and plant were under the powers of the order, 
and that such caused no injury to plaintiffs. The company further said 
that there was no unusual noise created, and that their works were sub- 
stantial fand proper and well suited for the purposes of the company. 
Prior to the acquisition of the premises by defendant company mills were 
working from time immemorial, and the effect of the noise arising from 
defendants’ business was greatly reduced by the vicinity of the river and 
the precautions taken by them to prevent injury or annoyance to anyone. 

Plaintiffs having given evidence, a number of expert witnesses, in- 
cluding Mr. Binns, Mr. A. E. Porte and Sir Thomas Drew, were called 
for plaintiffs. 

Ultimately defendants agreed to an injunction in the terms of the 
statement of claim. Stay of execution till March 13 to enable defendants 
to abate the nuisance. 


Lloyd's Packing Warehouses Oo. (Ltd.) v. Veritys Limited. 


At Manchester Assizes, last week, Mr. Justice Jelf heard the com- 
mencement of an action brought by Lloyd's Packing Warehouses Co. 
(Ltd.) against Veritys Limited for brench of contract. Plaintiffs make up 
and pack goods of all kinds and also manufacture packing cases at 
Castlefield, Manchester. Defendants are electrical engineers, and it was 
alleged that they undertook to supply electric generating plant capable of 
dealing with the maximum load required by plaintiffs in their business, 
giving sufficient power to run the whole of their motors and machinery 
electrically. It was alleged that the plant, when completed, was found 
to be inadequate for the work and, in consequence, plaintiffs rejected it, 
or claimed the right to do so. They also claimed a return of moneys 
paid, and damages. | 

Mr. PICKFORD, K.C., for plaintiffs, said in April, 1900, plaintiffs 
decided to make their own packing cases, of which they used a very large 
number, instead of obtaining them from outside sources. They took 
works at Castlefield, in which they installed wood-cutting and other 
machinery driven by electric motors, for which current was supplied 
from Manchester Corporation mains. Defendants supplied the motors, 
and between April, 1900, and Oct., 1901, the E. H. . of these motors was 
increased from 72 to about 100, and when defendants tendered in 1901, 
other machines were under order which would bring the total H. p. 
to 115. Their contract, plaintiffs maintained, was for electric 
plant which would drive the whole of these machines then working. 
Plaintiffs had been paying Manchester Corporation 13d. per unit 
before Oct., 1901, and it was a question whether they should con- 
tinue this process or should have their own special plant installed. Defen- 
dants undertook that the plant so laid down should produce electricity at 
a cost not exceeding 1d. per unit. But, using producer gas to drive the 
engines supplied by the National Gas Engine Co., the energy developed 
was inadequate. One of defendants' contentions was that an estimate 
made in Jan., 1902 (substituting that of Oct., 1901), was the only 
contract between the parties, and that if their plant was in accordance 
with the specification of 1902 plaintiffs had no cause of complaint, 
although it would not drive their machinery. Plaintiffs, on the other hand, 
maintained that a letter of defendants of Oct. 1, 1901, which accom- 
panied their estimate of that date, remained operative. They guaranteed 
that the machinery put down should be capable of doing the work required, 
and the guarantee extended to the estimates of November and January 
following. They were fully aware of the work for which the plant was 
required. Therefore, plaintiffs were entitled to say that there was an 
implied, if not an expressed, undertaking that the generating machinery 
and motors should be effective for the purpose. Defendants blamed 
the makers of the gas engine, which they contended was not 
powerful enough, but under their contract with plaintiffs, defendants 
assumed responsibility for the gas engine as well as for the elec- 
trical plant and apparatus. So far as could be judged, if the dynamo 
machine could be run by the gas engine it would be effective, but the 
plaintiffs were not sure of that. The installation had never taken the 
full load. 

After a director of plaintiff company had been examined, the further 
hearing was adjourned to the Liverpool Assizes. 


ELECTRIC LIGHTING, POWER AND TRACTION 
NOTICES. 


We conclude this week our abstract of the Parliamentary notices 
for next session so far as they affect electricity supply, traction, &с, 
The total number of deposits made was 272, compared with 294 
last year. There are 26 railway notices against 46 last year, 26 
tramway schemes, compared with 38 last year, and 158 provisional 
orders (including 83 electric lighting), compared with 150 :— 


| Electric Lighting Notices. 
The following additional notices of provisional orders have been 
given :— 
CorporaTIONS.—Govan (for extensions), Maidenhead (for Taplow, 
Hitcham, Burnham, Cookham and Bray), Stratford-on-Avon, and Wishaw, 


N.B. Portpatrick Electric Supply Co. (for Portpatrick); District Electric 
Lighting Co. (for Uddingstone). : 

Ursan Distaict CouNciLs.—Caerphilly, Eastleigh and Bishopstoke, 
Whickham and Yardley. 

Rurat District Councit.—Croydon (for Beddington, Coulsdon and 
Sanderstead). 

COMPANIES, &c.—Messra. H. Foote, L. Milne and E. J. Owen (trading as 
Southern District Electricity Corporation) (for Andover), Messra. Whittaker 
Bros. (for Cannock and district), Messrs. Christie Bros. and Middleton (for 
Crediton) ; Mr. H. J. Almond (for Houghton-le-Spring), Kingswood Elec- 
tric Supply Co. (for Kingswood); Penzance and District Electric Supply 
Co. (for Penzance and district) ; Isle of Thanet Electric Tramways and 
Lighting Co. (Ltd.) (for Ramsgate) ; Clyde Valley Electric Power Co. (for 
Barrhead, Bo:hwell, Clyde Valley, Eastwood and Cathcart, Johnstone, 
Kilpatrick, Lanark, Rutherglen, Renfrew, Shettleston and Vale of Loven). 

National Electric Construction Co., for Dunfermline. 


In the following cases procedure by bill has been decided upon:— 


The Board of Trade, to alter and adjust existing areas of supply of 
electricity in London, &c. р 

North-Western Electricity and Power Cas Со., to acquire additional 
lands fur generating stations, to remove restrictions as to erection of 
stations, to acquire electricity undertakings by agreement, &c. е 

А bill is to be promoted to incorporate а company to erect electricity 
stations and to supply electricity and power gas in the coun'y of Chester, 
to acquire electrical undertakings by agreement, to enter into agreements 
with local authorities and others, &c. А 

North Wales Electric Power and 'Traction Co., to erect generating 
stations in Carnarvon, Denbigh, Merionetb, Anglesey and part of Flint, to 
dissolve limited company and transfer undertaking to new compsny, to 
purchase and use lands for electricity stations, &c., to enter into agreements 
with local authorities and others, to acquire powers of Portmadoc, Beddgelert 
and South Snowdon Railway Co., for further capital powers, &c. А 

St. Marylebone (London) Borough Councii are promoting a bill for 
further borrowing powera for the purchase of the Marylebone undertaking 
of the Metropolitan Electric Supply Co. (Ltd.), for the construction of 
generating station, alteration of pressure and maximum prices, to authorise 
special charges, to make special provision in regard to the supply of 
premises having separate supply, to refuse supply in cases when payments 
are in arrear, to authorise provision and supply, by sale or letting for hire 
by Council or by contractors (by agreement with Council) of electric 
lampe, motors, meters, &c., and the fixing aud repair thereof upon con- 
sumers premises, and to exempt such fittings let on hire from distress or 
execution, to make and enforce bye-laws in regard to electric fittings and 
apparatus used in premises supplied with electricity, to alter date for 
making up electric lighting accounts, to make further provision for borrow- 
ing money for electricity supply, &c. . 

Application is to be made to incorporate a company to establish elec- 
tricity stations in the counties of Lincolnshire and Yorkshire, to supply 
electricity for lighting and power, to acquire land in parishes of Market 
Rasen (Lines.), St. Martio, Beverley and Easingwold (Yorka.), to exempt 
from distress or execution electrical fittings, &c., let on hire, to acquire 
electricity undertakings, to enter into agreements with local authorities for 
supply of electricity, &c. 

Bridlington Corporation, to extend area of electricity supply, to enter 
into agreements to supply electrical energy to local authorities and others, 
to make special provision where consumers have separate supply, to refuse 
supply in certain cases, to provide, supply and let for hire and deal in 
electris motors and apparatus, and to exempt articles and things let for 
hire by Corporation from distreas or execution, to allow discounts, to alter 
date for filing accounts, &c. 

Isle of Thanet Electric Tramways and Lighting Co., to acquire lands, to 
enter into agreements for supply of electrical power, to amend light 
railway orders, &c. 

Plymouth Corporation, for extension of borrowing powers, xe. 

Basingstoke Corporation, to supply electrical fittings, &c., on hire, to 
allow discounts on electricity accounts, to make bye-laws as to electric 
wiring and fittings, to borrow money for electricity supply and to charge 
same upon whole of revenues of Council, &c. | 

Application is to be made for incorporating à company to establish gene- 
rating stations and to supply electricity for power in parts of the counties 
of Mid and East Lothian, Peebles and Lanark, to enter into agree- 
mente with local authorities and others regarding the supply of electrical 
energy, &c., to acquire transfer of electricity undertakings, &c. 

A bill will be promoted for powers to incorporate a company to supply 
electricity and power gas in Antrim, Down, Armagh and Londonderry, &c. 

Ulster Electric Power Co.: to incorporate compauy, to establish 
generating stations for the supply. of electricity for power, &c., in the 
counties of Down, Armagh, Londonderry, Antrim, Tyrone, Fermanagh, 
Monaghan and Cavan, and the county boroughs of Belfast and London- 
derry in the province of Ulster, to enter into agreements with local 
authorities and others for the supply of current, to pay interest out of 
capital during construction period, &c. i 


Electric Traction Notices. 
Provisional orders are to be applied for by the following: 


Plymouth, Rochdale and Sunderland Corporations: in each case to 
construct additional tramways, &c. 


In the following instances bills are being promoted :— 

Great Yarmouth Corporation, to construct tramways in Great Yarmouth 
and Caister, to run omnibuses, &c. 

Portmadoc, Beddgelert and Snowdon Railway Co., further powers for 
construction of new railways and acquisition of lunds, to extend time, to 
authorise sale or leasing of undertaking, &c, 
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Mid-Cheshire Tramways Co., to incorporate company to acquire under. 
taking of Stockport and Hasel Grove Carriage and Tramways Co., to 
construct new tramways and reconstruct existing lines, to enter into 
agreements for supply of electiicity, &c. 

Preston and Lytham Tramroad Co., to incorporate company, to construct 
electric tramways and tramroad between Preston and Lytham, to enter 
into agreements with local authorities for working and maintenance of 
tramways and for supply of electric current, to vary purchase terms of 
Tramways Act, 1870, &c. 

The Glasgow and South-Western Railway Co., to work railways by 
electric traction, &c. 

In the bill of the Great Central Railway Co. it is sought to confer powers 
upon the Seaforth and Sefton Junction Railway Co. to construct new 
railways and works in Lancaster, &c., for running powers over the latter 
company's lines, to confirm agreement with Liverpool Overhead Railway 
Co., &c. 

Harrogate Corporation is seeking power to construct a tramroad and 
other works in connection with their waterworks. 

Baker Street and Waterloo Railway Co., for additional capital powers, to 
pay interest out of capital, to enlarge station tunnels, to acquire lands, &c. 

Wakefield and District Light Railway C>., to incorporate company to 
construct and work electric tramways in the West Riding of Yorkshire 
(Normanton, Whitwood and Castleford), & >. 

Dolter Electric Traction Co. (Ltd.), to construct tramways in Torquay, 
to modify terms of purchase of Tramways Act, 1870, &c. 

Belfast Corporation, to construct electric tram ways, to acquire existing 
tramways in Belfast and district, &c. 

A bill is being promoted to incorporate a company for construction of an 
electric tramway between Belfast and Holywood : Do xn). 

Strabane, Raphoe and Conboy Railway Co. are applying for an extension 
of time and the construction of additional lines, &c. 


LIGHT RAILWAYS. 


We give below a complete list of the applications lodged during 
the past month with the Light Railway Commissioners for new 
light (electric) railway projects. 
tions, compared with 22 in May and 20 in November, 1902. 
the new schemes electric traction is scheduled 
new lines proposed is 62,', miles, and the proposed cost of con. 
struction is £454,483. 
applications for light railways since the passing of the Light Rail- 
ways Act, 1896, the bottom line of figures representing electrical 
schemes :— | 


In all 


The following table shows the number of 


Altogether there are 17 applica- 


The total length of | 


+ 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VAOANT AND FILLED. 


The Sanitary Commissioners of Gibraltar require an assistant 
electrical engineer. Salary £200, increasing by annual increments 
of £10 to £250 per annum. Applications by Dec. 16 to Mr. William 
Wallace Copland, secretary and engineer, Sanitary Commissioners’ 
office, Gibraltar. See also advertisement. 

An electrical engineer is required, capable of taking charge of 
drawing office and designing continuons-current and three-phase 
motors, generators and sh ip-lighting switchboard. See advertisement 

Messrs. Harland and Wolff (Ltd.), Belfast, require a junior 
mechanical draughtsman, with knowledge of machine design, includ- 
ing high-speed toothed gearing; also a junior draughtsman, pre- 
ferably with technical training and some works experience. See 
also advertisements. 

Fulham Borough Council require a shift engineer for their 
electricity department. Applications to the borough electrical 
engineer (Mr. Arthur J. Fuller), Electricity Works, Towninead- 
road, Fulham, London, S.W., by Dec. 12. See advertisement. 

Boston Corporation require a borough surveyor and electrical 
engineer, Salary £300 per annum. Applications by Dec. 18. 


Mr. II. T. Donaldson, chief mechanical engineer at the Royal 
Arsenal, Woolwich, has been appointed Chief Superintendent of 
Ordnance Factories, in succession to Colonel Sir Edmond Bain- 
bridge, K.C.B. 

Mr. R. Garrat has been appointed clerk of works for the perma- 
nent way of the Derby electric tramways. 


Aberdeen. A conference between representatives of the Finance, 
Streets and Roads committees of the Council and the general manager 
(Mr. W. E. L. Gasine) and the local superintendent (Mr. Watt) of 
the National Telephone Co. was held here on Tuesday to discuss 
the present condition of the telephone service in the city, and 
particularly as to a reduction in tariff, 

* African World ' Annual.—The publishers of the African 
World, 34, Copthall-avenue, London, E.C., have prepared and issued 
their first Christmas number in the form of an “Annual.” The 
mining section of the work has been compiled on original lines, and 
is of a particularly comprehensive character. The writers on 
various subjects of interest in connection with the African continent 
include all the best known writers on the subject— Mr. F. C. Selous, 
Sir Harry Johnston, Dr. Carl Peters, Prof. Ronald Ross, Mr. W. T. 
Stead, Ke. There is also a fine map of the Transvaal gold and 
diamond fields. Altogether, the 172 pages of ably-written well. 


Now May. Nor Nay Now May Now May Nor Ma Nov. May Nov May Nov , printed matter and illustrations in its coloured cover is not by any 
17 2220.21 44 25 27 24 43 40 54 35 30 28, 28 | means the least successful of the Christinas numbers for 1908. This 
15 | 12;13 16 40 22 19 17 | 32 | 21 32 18/16 10 14 | annual is of particular interest just now for traders. 

Ф С 
Title. County. | Promoters. Engineers. E $ Gauge Agents. 
| | | Ft. iu 
Aldershot & Farnborough (Amend- | Hanis. ...... | Power & Traction and Aldershot & Farne; ...... Baker, Lees & Co. 
ing). (Extension of Time, &c.). . borough Light Railway Co. ' 
»rackenhill (Amending). (Exten- Yorke, ...... Yorkshire Dist. Lt. Rly. Syndicate (Ltd.. Day and Yewdall. 
sion of Time, &c.) | | 
Cheltenham & District (Extension) Gloucester... | Cheltenham and Dist. Light Railway Co.. | Dodd and Dodd .......... eji 3 6 5 
urney 0. 
Devonport and Piymouth .. ...... Devon ...... ! Devonport and District Tramway Co....... S. Sellon ........ — . 14 3 6 |S. Moree. А 
Dewsbury and Ossett ............... Yorks | Yorkshire Elec. Tramways Const. Synd.... | V. B. D. Cooper ..........| à 4 8} диш ados 
| W. Riding) | | Crisp & Co. 
East Cheshire . . Chester. | Q. Pearson, L. Н. Moorcom, J. Rudyard J. M. Newton, A. Мага | 7] 4 8 J. D, Tetley. 
| and others Thomas, J. W. Donal- | 
son, J. W. Welch | | 
Guildford даа ео днай Surrey | West Surrey Light Railway Со. ............ | Harrap, Hewitt & Duffield} 24 4 84) Bircham & Co. 
*Hope Castleton Derby ...... R. H. Ashton, C. Bramwell, €. Castle and R. Elliott, Cooper, Fowler | 3 | 4 81| W. & W. M. Bell. 
others and Marshall | 
Leek, Caldon Low and Hartington S'affs... ..... N. Staffordshire Railway Co. and Leck and €. J. Croebie-Dawson...... waa ... | Burchel!s, 
(Amending). (Revival and Ex- Mainfold Valley Light Railways | 
tension of Time, &c.) | 
Maidstone & Faversham Junction Kent ' Maidstone and Faver. ham June. Lt. Rlys. | lo se R. W. Cooper & 
(Amending) (Extension of Time) ä | | | Sons. 
Morley and District (Extension)... Yorks(W.R.) Yorkshire Woollen Dist. Elec. Tramways... S. Sillon . 2,4 81/3. Morse. 
Nidd Valley (Amending). (Transfer Yorks. ...... Corporation of Bradford ...... РУТ н wags Ж Baker, Lees & Co. 
of Power) | | 
Plymouth Corporation ............ Devon ...... Corporation of Plymouth. J. Patton nne 14 5 6 | Sharpe & Co. 
Woking and Bagshot ............... Surrey ...... West Surrey Light Railway Co. ............ , Harrop, Hewett & Duffield | 13 4 834) Bircham & Co. 
"Lampeter and Aberayron ......... Cardigan ... Col. Н. Davies-Evans, J. C. Harford, W. | S. W. and A. L. Yockney.. | 13} 4 8} E. W. J. Peterson. 


Inglis-Jones and others 


Carnarvon .. North Wales Narrow Gauge Railway Co.. 


“North Wales Narrow Gauge Riy. Harper Bros. & Co., Sir 2 | 1 114 Sherwcod & Co. 
(Beddgelert Extension and | 


‚| 
| Douglas l'ox & Partners | 
Amendment Order) 


“Snowdon and Dettws-y-Coed ... Carnarvon.. | North Wales Power and Traction Co. .. ; Do. " 1 11} Do. Е 
3 — — ſ ааа 
* Electricity or steam, 


— — — 
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Alleged Theft of Electricity. —At Bow Street (London) Police 
Court yesterday, G. W. Lawrence, described as an “electrical 
engineer," was charged with stealing 10s. worth of electric current 
from Messrs. Coon and Clarke, engineers, 401, Strand, London. 
Detective-inspector Drew stated that he went with Detective- 
sergeant Stephens to a room at the top of 401, Strand, occupied by 
prisoner, and saw an electric lamp burning. He asked prisoner 
where he got his supply of electricity from, and he replied that he 
had permission from his landlord (Mr. Bateman) to connect the 
lamp with his (Mr. Bateman's) circuit. According to his informa- 
tion, however, the lamp was connected with the circuit of Messrs. 
Coon and Clarke, who occupied the floor immediately below, and 
prisoner admitted that that was the case. Prisoner offered to pay 
for the current he had used. Remanded. 

Asylum Lighting.—Lancs. County Asylums Board will expend 
£6,000 further upon the extension of the electric lighting and power 
plant at Prestwich Asylum. | 

The Metropolitan Asylums Board, who recently decided to light 
the Fountain Hospital electrically and to obtain current from the 
Grove Hospital generating plant, have now resolved to obtain 
additional generating plant for the Grove Hospital works from the 
contractors who supplied the present plant, and tenders are to be 
invited for wiring the Fountain Hospital. 

Beckenham.— The Council have asked the British Electric 
Traction Co. to state upon what terms, if any, they will consent to 
the conduit system being adopted for the local tramways. 

Belfast.—The question of working or leasing the projected 
municipal tramways was discussed at the Council meeting on 
Tuesday, when it was decided to insert a clause in the new bill 
providing that the leasing power shall not be exercised until a 
plebiscite of electors has been taken on the question. 


Berlin.—In order to minimise the inconvenience caused by 
opening thoroughíares for laying service pipes, the Public Works 
Department has been charged with the laying and repairs of gas 
and water mains and underground electric wires and cables at the 
expense of the various undertakings concerned. 


Bermondsey. —On Tuesday the Borough Council resolved to ask 
the London County Council to substitute electric light for incan- 
descent gas in Southwark Park. A total of 21,660 8 c.p. lamps 
have been applied for by private consumers up to date, or, including 
public lighting, 24,512. This is 12,012 lamps in excess of the capacity 
of the present plant. 


Birmingham.—At the City Council on Monday Mr. Middleton 
moved— 

That, in the opinion of this Council, it is much to be regretted that 
the Tramways committee should have considered it necessary to pur- 
chase tram rails from abroad at a time when British industry needs 
encouragement and support. He contended that it was not necessary 
for the committee to go abroad for tram rails. He contended that if the 
rails were made according to one specification the English manufacturer 
would be able to compete successfully with his German rival. He was 
informed, however, that Birmingham omitted some of the tests usually 
applied to those rails, and that was an advantage to the foreigner. The 
saving in connection with the German rails purchased would not be more 
than 6s. per ton, and he thought the English firm which was that amount 
higher might have been asked to reconsider their tender before the contract 
was signed. 

Ald. Beare, chairman of the Tramways committce, said the Corpora- 
tion bought no rails on its own account until the summer of this year. 
Before that time the rails were bought on behalf of the companies that 
owned the lines. The committee did not want to buy foreign rails. It 
did so because it thought they were the cheapest and to the advantage of 
the tramway companies. No one regretted more than the members of 
the Tramway committee that the goods of British manufacturers were not 
80 low in price as the foreign material. 

The resolution was carried with two dissentients. 


Bleach Manufacture.—It is stated that agreement has been 
made between the English, German and American bleach manu- 
facturers for putting an end to the competition and cutting of prices 
of bleach. Already а considerable increase in price has taken place. 


Bolton.—Representatives from Horwich District Council will 
attend the next meeting of the Electricity committee to discuss the 
proposal of Bolton Corporation to supply electricity in Horwich. 


Bradford.—A satisfactory trial trip was made over the new 
tramway in Church Bank on Tuesday. 


Brighton.—An inquiry was held here on Tuesday into the appli- 
cation of the Council for permission to borrow, among other sums, 
£175 for an extension of tho battery at the tramway power station. 


Burton-on- Trent.—The receipts for the first quarter's working 
of the municipal electric tramways amounted to £5,270. 6s. ld., 
representing 1°114. per passenger for а total of 1,147,751 passengers 
carried during the period. The reccipts per car-mile were 11:90d. 

Oarnarvon.— Mr. T. P. Wilmshurst, the engineer who was called 
in to advise the Council upon the merits of the electricity supply 
schemes of the National Electric Construction Co. and the North 
Wales Electric Power Co., has presented his report, and stated that 


the proposals of the former company are somewhat more favour- 
able in regard to price than those of the latter. The erection of a 
temporary generating station in order to prevent the Council's pro- 
visional order from lapsing will probably be an important factor in 
the ultimate decision, and as the latter company has offered to 
comply with the Council's requirements in this respect it is likely 
its scheme will be accepted. 


Cawnpore (Iudia).—4 local firm has applied for a licence under 
the New Indian Electric Lighting Act to supply electricity for 
lighting, power and traction in Cawnpore and contiguous areas. 


Ohagford.—The Council have renewed the contract for the public 
electric lighting for another year. 


City of London.—At the sitting of the Court of Common 
Council last week, the City Lands committee submitted & report 
concerning the supply of electric energy for lighting the buildings 
under their control. and recommended that they be authorised to 
enter into an agreement with the Charing Cross and Strand Elec. 
tricity Supply Corporation for the supply of electrie current at 8d. 
per unit for lighting and 21d. for power on & contract for five years. 

Mr. Deputy WiLkiwsoN asked that the matter be referred back to 
enable the City of London Electric Lighting Co. to tender as well as their 
competitors, the Charing Cross and Strand Company. He deprecated 
any prejudice against the older company, which, he contended, was 
shown by some members of the Council. 

Mr. B. Turner said the tender had been offered to the City of London 
Company, and they were asked to accept the lighting of certain buildings 
at a certain figure, but this they declined to do. 

Mr. A, C. Morton, chairman of the Streets committee, said the resalt 
of competition in the City had been to lower the charge for electric 
current by over £300,000, and before the various orders expired they 
would save three or four millions sterling ! 

Mr. W. B. HonxcasTLE, chairman of the City Lands committee, said 
the City of London Company had refused to make any concession upon 
their original quotation of 8d. per unit until it was too late. 

After some further discussion, the report was referred back. 

Clitheroe.—In the preliminary report by the consulting engineer 
(Mr. T. Barton) the estimated cost of the proposed municipal elec- 
tricity works is put at £11,260. The Council are applying for 
borrowing powers for £12,000. 


Customs Daties.— A recent decision of the Customs department 
of the Australian Commonwealth has fixed a duty of 124 per cent. 
ad val. upon machinery and appliances employed in the construc- 
tion and working of electrical searchlights. | 

Overhead trolley line equipments imported into Japan are subject 
to an ad val. duty of 20 per cent., ebonite plates of £1. 11s. per cwt. 


Dartford.— Wilmington Council will not object to the Dartford 
Council extending its mains into the parish. 

The District Council have appointed Messrs. Mordey and Daw- 
barn, consulting engineers to report as to the approximate cost of 
the projected electric tramway to Bexley Heath. 


Devonport Dockyard.—<A special electrical engineer's depart- 
ment has been organised at Devonport Dockyard, and Mr. Leky has 
been appointed electrical engineer-in-charge. Mr. C. Finch has been 
transferred to the same department as first-class writer. 


Danfermline.— Owing to the opposition of the Council, the 
National Electric Construction Co. have already withdrawn their 
proposed application for a provisional electric lighting order. 


East bourne.— An inquiry was held on Wednesday into the appli 
cation of the Corporation for permission to borrow £10,000 for 
electric lighting extensions and £4,398 for motor 'buses. 

The Town CnEnk (Mr. H. W. Fovargue) explained that four 'buses 
had been purchased at £750 each and delivered, and a Clarkson steam 
"bus would be delivered this month at £664. 

The Inspector (Col. W. R. Slacke, R.E.) to the electrical engineer 
(Mr. Brydges): Do you find these buses satisfactory ?—We keep them 
running. We have stoppages the same as are experienced with most 
motor vehicles. 

Are they running satisfactorily ?—Yes; they keep to schedule time. 

Mr. ALLcock (borough accountant) explained that 12 per cent. was 
being charged for sinking fund and interest, and there was a profit on 
the ’buses up to the present of £115. 

In reply to a question, Mr. Bnvpors said that the 'buses were a new 
thing, and, therefore, it was impossible to state what their actual life 
would be, but it was estimated at 10 years. 

Councillor CLiwPsoN said that the cost of new wheels was included in 
the loan, and he submitted that all repairs should be paid for out of 
revenue. That was not done, as those in favour of the 'buses wished to 
show a big profit, so as to stave off the introduction of electric tramways. 
The ‘buses were a failure, and the inhabitants favoured electric tramways. 

Councillor Rowr, deputy-chairman of the Electric Light committee, 
assured the inspector that the ’buses were highly appreciated. He 
admitted they broke down occasionally, but explained that in one week 
only 12 hours were lost by all four 'buses from this cause. 

In regard to the electric lighting loan, the borough accountant 
said the accumulated profit of the electricity undertaking to March 
last was £7,892. 12s. 4d., and £3,000 had been set aside for depre- 
ciation. The consulting engineer (Mr. W. C. C. Hawtayne) gave 
his opinion that the financial position was satisfactory and the 
reserve ample. ‘There was no opposition. 
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GER — SEVERINUS 


The electrical exhibition which has been organised under the 
auspices of the electrical department was formally opened by the 
mayor (Councillor Ashley Maude, J.P.) on Tuesday. There is a 
varied display of electric light fittings, telephones, cooking, heating 
and ventilating apparatus, electric motors. instruments, electro- 
medical apparatus, &c., and the borough electrical engineer (Mr. 
J. K. Brydges', upon whom most of the organisation work fell, is to 
be congratulated upon the success achieved. 


Edinburgh During the five months ended Oct. 15 last the 
applications for electrical energy from private consumers were 
equivalent to 55,002 8 c.p. lamps, compared with 40, 807 in the 
corresponding period of 1902, 


Blectiic Lighting Provisional Order Transfer.—St. Albans 
Corporation notify their intention of transfering their order to the 
St. Albans and District Electric Supply Co. (Ltd.). The pecuniary 
consideration is tlie cost of obtaining the order (not exceeding £400), 
the Corporation reserving right to purchase at end of 14 or any sub- 
sequent period of seven years. 


Electric Traction on Suburban Raiiways.—In a recent inter- 
view, the general manager of the London, Brighton and South 
Coast Railway (Mr. William Forbes), stated that the proposed elec- 
trification of their suburban lines was being carefully considered by 
a committee, which included Major Cardew, one of the directors, and 
Mr. Phillip Daweon, consulting electrical engineer to the company. 


Electricity in Mining.— At Tamboin, the largest underground 
mine in Perak (Malay States), there is established an electric light- 
ing service which enables mining operations to be carried on night 
and day. Large outputs of tin are obtained from the mines in this 
district. 


J £xhibition.— An international motor-car exhibition is to be held 
at Frankfort-on-Main from March 19 to 27, 1904. Herr Carl 
Geuber, Adler Fahradwerke, Frankfort-on- Main, is secretary. 


Fenton.— The Highway and Lighting committee are considering 
an offer of Stoke-on-Trent Corporation to supply electricity in bulk 
in Fenton. 


Forthcoming Book — Messrs. Whittaker & Co. will publish next 
week ** Electric Traction: A Practical Handbook on the Application 
of Electricity as a Locomotive Power," by Mr. J. H. Rider, chief 
electrical engineer to the London County Council tram ways. 


Glasgow. The report of the Corporation tramways d partment 
for the half-year ended Nov. 28 states that during the six months 
93,044,976 passengers were carried, an increase over the correspond. 
ing period of last year of 6,860,502. Receipts were £350,819. Bs., 
compared with £319,286. 8s. 9d., an increase of £37,082. 19s. 3d. 

The sub-committee recently appointed to visit English towns 
where electric tramways with covered upper deck cars are in opera. 
tion have presented their report, but it is pointed out that, owing to 
many bridges in Glasgow being too low, it would not be pud to 
use à top covering, such as that employed at Liverpool on more 
than two or three of the Glasgow tramway routes. However, an 
experiment is to be tried on the Paisley-rond and Parkhead 
tramway route or the new route through Glasgow-green. 

The Rutherglen.Cambuslang tramway route (2 miles double 
track) was opened for traffic on Tuesday. 

Sir James Marwick, who has been town clerk of Glasgow for the 
past 80 years, retired from that position on Friday last. 


The committee of management of the Clyde Navigation Trustees 
recently received a report from their mechanical engineer on the 
utility and economy of adopting electric working at Clydebank dock. 

While favourably disposed to electricity as motive power, the com- 
‘mittee, having regard to the large expenditure involved, procured a 
special report on the subject from Mr. Walter Dixon, who advised the 
adoption of electricity as the motive power. The committee after careful 
consideration of the whole gubject, agreed to recommend that electricity 
be the motive power for the dock, and for the hoists, cranes and other 
appliances. 

The recommendations were adopted by the trustees, and the committee 
have been empowered to appoint an electrical expert to advise and be 
associated with their mechanical engineer in the carrying out of the work. 
The question of the trustees themselves providing the generating plant or 
obtaining current otherwise remains to be decided. 


Gorton —Application has been made to the Board of Trade for 
an extension of time for complying with the provisions of'the Gorton 
Electric Lighting Order, 1899. 


Halifax.— The extensions at present being carried out at the elec- 
tricity works will be completed in about a fortnight, when it is 
anticipated that the new 1,200 1. H. p. Pollitt and Wigzell engine and 
790kw. E.C.C. dynamo will be started. 


Hamilton.—At a special meeting of the Town Council on Monday 
it was reported that Edmundsons' Electricity Corporation, the 
lessees of the electricity works, had arranged with the British 
Westinghouse Co. to remove the Bremer lamps and to fit up five 
10-ampere Gilbert lamps as a test. | | 


Hammersmith (GLondon).—The borough electrical engineer 
(Mr. G. G. Bell) reported to the Council on Wednesday, that the 


feed-water heater had been at work some months, and had more 
than satisfied expectations :— 

As the result of experiments he found that they would be able to still 
further increase the efficiency and saving if they arranged for the present 
electrically-iriven circulating pumps to be supplemented by two steam- 
driven pumps, the exhaust steam being discharged into the heater, as at 

resent there was not enough exhaust steam to heat all the water to the 
ull temperature. It was not suggested to dismantle the present electrio 
pumps but to leave them as stand-by so that they might be used when it 
was economical to do so. The estimated cost of the pumps would not 
exceed £150. 
It was resolved to get the two pumps as suggested. The sixpence-in- 
the-slot electricity meter system was adopted for the new workmen's 
dwellings in Teldham-road, and Mr. Bell was instructed to obtain 
and fix 24 meters. 

]lkley.— А report on electricity supply has been prepared by 
Mr. F. J. Warden-Stevens. 

Ipswich.—The proprietors of the Eas! Anglian Daily News 
have prepared a handsome souvenir of the County Borough of 
Ipswich, its growth and progress. Amongst municipal matters 
which receive attention in this well-printed and illustrated souvenir 
is the work of the Electric Supply and Tramways committee. The 
progress of conversion of the tramways from horse haulage to that 


' of electric is shown, and some well-executed шепп work is illus- 
t 


trated. A fine view of the power station, the car sheds and tlie 
electric car which has been selected at Ipswich ave given, and many 
other excellent illustrations and some informing text make the 
souvenir very complete. 


Islington (London).—The Lighting committee have decided to 
lay low-tension distributing mains at an estimated cost of £825, 
An estimate of £1,100 for service lines, &c., required up to March 31, 
has been passed by the committce. 


Keynsham.—The District Council will oppose a proposed appli. 
cation for a provisional electric lighting order, and will next vear 
themselves apply for an order and take supply of current from 
Somerset and District Electric Power Co. 


King Williamstown (South Africa).—The electricity works of 
the King Williamstown Electric Co. were formally opened on 20th 
ult. At the outset only current for public lighting will be supplied, 
but supply will shortly be available for private consumers. Mr. E. G. 
Jones is consulting engineer for the scheme. 


Kings Norton.— Negotiations are at present proceeding between 
the Tramways committee and Birmingham Corporation in regard 
to the working of the municipal tramways in Kings Norton, whose 
Council have decided to appoint a consulting engineer to assist the 
committee in their negotiations. 


Kirkcaldy.--The new electric tramway route was officially 
inspected on Saturday, and is now open for traffic. Workmen's cars 
are to be established over the entire system next week. 


“Knowledge” Handbook, 1904.—In the preface to the fourth 
annual issue of the “ Knowledge " Diary and Scientific Handbook, 
the publishers (326, High Holborn, London) refer to the favour 
with which the previous annual issues have been received. Many 
suggested improvements have been adopted, and the work has been 
amplified and brought up to date with a view especially to meeting 
the requirements of students and workers in the various branches of 
science. Some eminently practical articles are contributed to this 
issue, including ‘ Practical Meteorology,” by the secretary of the 
Royal Meteorologieal Society, Mr. William Marriott; '* Physics," 
by Mr. E. Edser; * The Camera applied to Science in Natura] 
History," ~“ Microscopy and Astronomy," Some Uses of the 
Microscope," &c. "This useful work is published at 3s. net. 


Leicester.—The official inspection of the permanent way of the 
municipal electric tramways took place on Thursday last week. 


Leith.— Negotiations with the Edinburgh and District Tramwavs 
Co. for the working of the proposed Leith Corporation tramways 
have been broken off. 


Light Railways.—The Board of Trade have confirmed the Dart- 
ford Light Railway (Extension) and the Barrowford Light Railway 
(Transfer, &c.) 1908 Orders, the latter transferring the District 
Council's 1901 Order to Nelson Corporation. 

Plymouth Borough Council last week decided to apply for an order 
to authorise the construction of a light electric railway to Crownhill. 

The promoters of the Bolton, Turton and Darwen light railways 
have decided not to proceed with the scheme. 

A list of the applications lodged with the Light Railway Com- 
missioners for light railway orders during the last month is given on 
another page. 


Lincoln.—It was announced at the meeting of the Council on 
Tuesday that the price to be paid for the tramway undertaking 
would have to be settled by arbitration, as no agreement had been 
come to with the company. 

The chairman of the Electricity committee (Ald. Harrison) stated, in 
reply to a question, that the arc lamps were as satisfactory at Lincoln as 
they were anywhere in the country. With regard to the failure of elec- 
tricity supply on Thursday night last, it was impossible to state whether 
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it would happen again. He referred in suitable terms to the prompt way 
in which the staff attended to the failure. 

Liverpool.—The consulting electrical engineer (Mr. A. Bromley 
Holmes) has prepared a report for the Corporation on the present 
position of electricity supply in the city. 

Mr. Holmes points out that the and for electrical energy for power 
and lighting continues to increase steadily, and he estimates that the output 
of the supply stations for 1903 will exceed that of the previous year by 
the following percentages :—Lighting 20 per cent., power 60 per cent., 
tramways 5 per cent. The connections for lighting and power (exclusive 
of tramways) at the commencement of the current year were equivalent 
to 221,000 16 c.p. incandescent lamps, and it would be necessary for 
the Electric Supply committee to consider what extensions would be 
required to meet the anticipated demand in 1905 and 1905. No more 
steam plant could be installed in tre existing power stations in the 
central districts, and no suitable site was there obtainable for another large 
steam station, by means of which the simplicity and economy of genera- 
tion of energy at the pressure of distribution to the consumer could be 
secured. It was consequently necessary to bring in an additional supply 
at high pressure from Lister-drive. 

Mr. Holmes recommends, therefore, as extensions for 1904: (1) An 
addition to Fairclough-lane sub-station and 2,000kw. transforming plant ; 
(2) addition to Oldham-place sub-station and 2,000kw. transforming plant ; 
(3) construction of sub.station at Rice-lane and transforming plant of 
800kw.; (4) 800kw. transforming plant at Cobbs Quarry; and (5) 800kw. 
transforming plant at Smithdown.road. It would also be necessary to 
order boilers, engines, generators and accessories for the equipment of 
the second section of Lister-drive station. It was not anticipated that 
any addition would be required at Gateacre and Garston stations to meet 
the ordinary increase in demand for 1904, but should the Corporation 
decide on tramway extensions in these districts, further generating plant 
would be necessary. 

London County Council.—At Tuesday's meeting the Highways 
committee recommended .— 

(a) That the underground conduit system of electric traction, approved 
by the Council on Nov. 10, 1903, for the constraction of the new tramways 
along St. John-street, St. John-street-road and Rosebery-avenue, be 
adopted for the reconstruction of the first sections, about 22} miles in 
length, of the Council's (northern) tramways. 

Mr. CoLLINS complained of the enormous cost of the conduit system, 
and said he thought it would be well if the Council appointed a small 
committee of experts to inquire thoroughly into its tramway policy. He 
complained of the inadequate way the tramway accounts of the Council 
were audited. 

Mr. Benn explained that the accounts were audited by the Government 
auditors. 

The recommendation was then adopted. 

A report was also submitted by the Highways Committee recom- 
mending the expenditure of £64.000 for the acquisition of property 
for the Pimlico generating station.—Adjourned. 


London County Council Tramways.—It is now announced that 
London County Council wil not introduce an express electrie 
tramcar service. | 


London Post Office Telephone Service.— The Postinaster-General 
has informed Hornsey Council that the question of extending the 
Post Office London telephone system to Hornsey has been under con- 
sideration, and it has been decided to open an exchange at Crouch End, 
to serve Crouch End, Hornsey, Highgate and Muswell Hill, as soon 
as the inner London districts now in hand have been dealt with. 

Londonderry-Moville Electric Tramway.—The promoters of 
this scheme have obtained the sanction and approval of all the local 
authorities interested, and the engineer of the Board of Works has 
reported in favour of the scheme. The solicitor for the promoters 
(Mr. W. O'Doherty, M.P.) stated last week that although they had 
nine years for construction, the line would be laid as soon as powers 
were obtained. 

Longford.—A committee of six has been formed by the District 
Council to consider and report upon an interesting scheme, prepared 
by Mr. 5. G. Faser, for the generating and supply of electricity for 
lighting and power. It is proposed to utilise the water power of the 
Shannon at Tarmonbarry, about 4 miles distant. 

Manchester.—At the City Council on Wednesday a motion to 
appoint a special committee to inquire and report as to the desira- 
bility of establishing a works department to carry out building and 
other Corporation works without the intervention of contractors was 
defeated by 37 votes to 18. 

Middlesbrou:h.—The Electric Lighting committee recommend 
the Corporation to extend the plant at the electricity works and lay 
additional mains at an estimated cost of £15,000. The scheme lias 
been prepared by the borough electrical engineer, Mr. H. M. Taylor. 

Middlesex E:ectric Tramways.—It was announced at the 
meeting of the Alexandra Palace Trustees last week that the elec- 
tric tramway which is to run direct into the Palace gardens will 
probably be in operation in June next. 

Motor Van Association.—A Motor Van and Waggon Users’ 
Association has been formed for protecting the interests and pro- 
inoting the improvement and development of motor waggon traffic. 
The Local Government Board has decided to appoint a departmental 
cumtiuittee to consider the application of the powers conferred by 


УСС oe —y ———— — — 


the act which comes into force on Jan. 1 so far as they refer to 
heavy motor vehicles. An expert committee, consisting of the Hon. 
A. Stanley, M. P., Sir John Thorneycroft, Col. R. E. Crompton, 
Mr. E. R. Calthrop, Major Lindsay Lloyd, Mr. W. Worby Beau- 
mont, Mr. E. Shrapnell Smith, and Mr. T. W. Staplee Firth, has 
been appointed for nominating witnesses and collecting evidence 
to be submitted to the departinental committee. 

Municipal Telephony.— Specifications for a municipal telephone 
system at Scarborough has been prepared by the consulting engi- 
neer, Mr. A. R. Bennett, and these are being considered by the 
borough engineer. 

Musselburgh.—A special meeting of the Council was held on 
Wednesday for the purpose of adjusting the agreement with the 
National Eleetrie Construction Co. for the erection and working of 
electricity works and electric tramways. Current for public lighting 
will be supplied at 27d. and for private lighting at 51. per unit. The 
company anticipate having a portion of the system working by 
August next. И 

Narvic.—This-small Norwegian town, which is the terminus of 
the most northern railway in the world, was connected on Nov. 23, 
by telephone to Stotkholm, distant some 1,000km. It is, therefore, 
now possible to telephone to the borders of the Arctic Ocean. 


Natal.—The valué*of electrical fittings and telegraph and tele- 
phone material imported into Natal for the nine months ended 
Sept. 30, 1903, was £86,000, compared with £48,000 for the same 
period in 1902. 

Nelson.—The accounts of the electricity department show а 
deficit of £516 for the past year, against a surplus of £15 for the 
previous year, this result being attributed to the reduction of 1d. 
per unit and the higher prepayment rate. Since the charges have 
been lowered, however, demand had increased considerably, the 
connections last year being equivalent to 6,428 8 c.p. lamps, com- 
pared with an average of 1,000 lamps per annum for the previous 
nine years. Total working costs for the year were £2,055, against 
£1,015, and receipts £4,382, against £1,894, showing gross profit 
£2,327, against 4879. After meeting interest and sinking fund 
charges, the result was the deficit mentioned above. 


New South Wales Tramwayz,—The report of the Commis- 
sioners of the New South Wales Railways for the September quarter 
shows increased earnings of £18,940 for the tramwayst, he receipts 
having risen from £166,900 to £185,840, the expenses at the same 
time increasing by £15,711. The tramways, comprising 125 miles 
of line, are mainly electric. 

Newcastle-upon.Tyne.—The Tramways committee recommend 
the Corporation to inercase the salary of the general manager (Mr. 
Le Rossignol) from £750 to £850, rising by annual increments of 
£50 to £1,000 per annum. Increases of salaries to the car sheds 
manager and the chief clerk are also recommended. 

The Education committtee are considering the advisability of 
improving the lighting of the schools under their charge, and it is 
probable that electric lighting will be introduced. 

The Tramways committee recommend application for sanction to 
borrow £192,516 for additional tramways. The tramways (40 miles 
of track and equipment) have already cost £1,061,632, but only 
£869,116 has been sanctioned. 


Northfleet.—The Council has offered to assist in the promotion 
of a supplemental electric lighting order for the district, provided 
the undertakers refund to the Council the £250 spent in obtaining 
the Council’s order in 1901. 


Pacific Cable Troubles.—We are indebted to the Melbourne 
Age of Oct. 26 for particulars of an incident which shows how 
difficult it is for a new competitor in the field of telegraph enter- 
prise to protect its customers from inconvenience and possible loss 
arising from the duplication of code indicators registered with 
different delivery administrations. It appears that on July 15 the 
Broken Hill Proprietary Co. (Ltd.) of Melbourne, a great Australian 
mining undertaking, despatched a cable message of 16 words over 
the Pacific cable to its office in London, advising some important 
information concerning the water supply at Broken Hill, a subject 
which is naturally of great concern to the shareholders in England. 
Request was made that this information should be imparted to the 
English shareholders at once. On the day following another 
message was despatched of 13 words, by the same route, advising 
the shipment of bullion by one of the P. and O. bonts, and giving 
certain financial particulars which it was important London should 
have promptly. To the dismay of the Melbourne office of the 
Broken Hill Proprietary Co., a message was received from London 
on July 18 seeking the very information given in the two previously 
mentioned messages. 

Urgent inquiries were made by Mr. Croft, manager of the Melbourne 
G.P.O. Telegraph Department, to America and Europe in quest of 
the missing messages, which in the meantime the Broken Hill 
Proprietary Co. repeated over the Eastern Extension Company's 
cables, the Broken Hill Company subsequently claiming from the 
Pacific route £4. 13s, the cost of the two lost messages. Mr. 
F. L. Outtrim, deputy postmaster-general of Victoria, who received the 
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claim of the Broken Hill Company for this refund, declined to admit it 
because the repeated message had not been sent by the route which had 
sent the misdelivered messages, but via Eastern." The Broken Hill 
Company replied to this refusal by announcing their intention not to use 
the Pacific cable again until the claim was recognised. The cause of the 
trouble was found to be that the messazes had been delivered to a London 
firm having a similar eode address to the Broken Hill Company. The 
correspondence between the parties ultimately came into the hands of 
Mr, C. H. Reynolds, manager of the Pacitie Cable Board's undertaking, 
and the Age gives in full the following minute said to have been wri.ten 
on the subject by Mr. Reynolds : -- | | 
“Tf this gets into the press it must shake pablic faith (not altogether 
“too strong now) in the Pacific service. Both for our purse and our 
reputation we had better concede this claim and pay up, rather than 
“ allow it to be known that our American connections have similar indi- 
t'eators registered with them belonging to transatlantic houses as are 
** ig use by Australian firms. Mr. W. Knox, M. H. R., who is the only 
‘defender of the Pacific cable in the House of Representatives, is a 
*! director of the Broken Hill Company, besides being a vice-president of 
* the Melbourne Chamber of Commerce, which body has alwaya been the 
** friend at court of the Pacific line, and in the present 1 it is 
‘inadvisable for the Pacific Cable Board to lose its slightest friend. I 
“advise that the company's claim of £4. 132. be paid at once. 
The hint (says the Age) was taken, and the money refunded. Who 
is to bear the loss ultimately as between the telegraph Adminis- 
trations is the point now to be decided. 


Paddington (London).—The Borough Council, having recon- 
sidered the question of constructing the Marble Arch-Cricklewood 
tramway scheme, will not now raise any objection provided the 
London County Council agree to bear the whole of the cost of street 
widenings in Edgware-road. 

Personal — Mr. A. J. Kelman, managing director of the City of 
Wellington Electrie Light Co., із about to visit the company's 
property in New Zealand, 

Pitlochry.— A public meeting will be held this (Friday) afternoon 
to consider a scheme of publie electric lighting. which is being 
brought forward by Mr. J. Leouard, architect. 

Plymouth.— The inquiry into the application of the Corporation 


for permission to borrow £258,152 for electricity supply, electric 
tramways, &e., Was concluded on Friday, the tenth day of the 
inquiry. | 

Ín replying to the various objections raised, the town clerk (Mr. J. H. 
Ellis) said that for all practical purposes the application was an unopposed 
one. It was hoped that the inquiry would lend to a true understanding, 
the good of the town and peace among all the contending parties. 


Pontypridd Tie Council have decided to adopt a system of 
“free” wiring of premises, and tenders are being invited for proposals. 


Poplar (London) —lectricity is to replace gas for lighting the 
clock of the historic Bow Church. 

Presentation.—A gold albert and n framed photograph of the 
Town Hall have been presented to Mr. T. Holme (who has been 
appointed manager of the Hull Municipal Telephone department) 
by the indoor and outdoor staffs of Portsmouth Municipal Exchange. 


Railway Electrification in London.—In regard to an article 
which appeared in The Times of the 24th ult. on this subject, Mr. 
R. Stewart Bain, managing director of the London Electric Supply 
Corporation, writes to that journal as follows :— | 

With reference to your article on railway electrification, it may be of 
interest to you to know that, in about a month's time, this Corporation 
will be supplying electric power on a large scale for traction purposes, 
similar to those described in the article. The Deptford power station of 
this Corporation, one of the largest electric generating stations in the 
country, is situated in close proximity to three of the southern railways, 
and from that station it would be possible to obtain a supply of electric 
power to work the suburban tratlic of any or all of these railways ata 
price less (owing to the variety and extent of the load at the station) than 
it could be produced for by these companies, separately or jointly. The 
saving effected in capital expenditure to these railway companies from 
such an arrangement is obvious. | 

Shoreditch (London).--The Borough Council have sanctioned 
the expenditure of £494 in extension of mains for supplying current 
to the Britannia Theatre, Hoxton, from which a demand for about 
3,500 8 c.p. lamps is expected. 

South Shields On Wednesday the Electrienl conunittee reported 
to the Town Council that at the end of the September quarter there 
were 935 consumers, compared with 821 at the same period last 
vear, the number of units consumed being 137,004, compared with 
118.425, and the receipts £2,597. 4s. 9d.. against £2,579. 18s. 10d. 
After taking into account meter rentals and publie lighting revenue, 
the total revenue was £3,460. 138. 8d., an increase of 4296. 5s. 2d. 
over the corresponding period of 1902. The average price obtained 
for street lighting (are and incandescent) is l4d. per unit. The 
gross receipts of the electricity department for the year ended March 
were £15,717, and, after paving working expenses, Xe., of £6,117, 
the gross profit was £9.600, of which £8,404 was applied to paying 
interest and sinking fund, ќе. The balance of £1,196 was supple- 
mented by £500 received as penalties for delay in completion of 
contracts, and with the £2,110 from the previous year the total was 
£3,806, of which £2,700 was carried to reserve uud £1,106 forward. 


Speed of Electric Tramcars.—At the South. Western Police 
Court on Tuesday the 10 summonses issued against the drivers of 
the London County Council electric tramcars for exceeding the legal 
speed limit were adjourned sine die onthe application of the gentle- 
man at whose instance they were issued. It was stated that the 
Highways committee of the County Council had now reported upon 
the Motor Car Act, 1903, and professed entire agreement with the 
Local Government Board that “the expedients provided by the 
act for the reduction of the speed limit of motor cars to 10 miles an 
hour should not be resorted to." 


Stone —The District Council have withheld their consent to the 
application of the Southern District Electricity Corporation for a 
provisional electric lighting order. 


Sunderland.—Current is now being supplied by the Corporation 
to the shipyard of Messrs. Wm. Doxford & Sons, Pallion. The whole 
of the machinery and tools at the yard are being driven electrically. 


Technological and Scientific Dictionary.— Messrs. George 
Newnes, Southampton-street, Strand, London, announce that the 
first part of the new “ Technological Dictionary,” is unavoidably 
delayed until January. A complete prospectus of the new book 
will be sent on application. 


Telephone Oall-boxes at Railway Stations.—The principal 
stations on the North- Eastern. Railway svstem are to be provided 
with telephone call-boxes early in the new year. 


Trunk Telephone Extension.—The trunk telephone service 
is now available at night and during Sunday both at Barnstaple and 
Hfracombe, It was only a few months back that Ilfracombe was 
connected with the trunk service. 


Tunbridge Wells.—The mayor (Ald. Elvy Robb), who is also 
chairman of the Electric Lighting committee, made а statement as 
to the position of the electricity undertaking on Wednesday, and 
assured members there was no ground for alarm. Things were not 
as had been represented, and the position was no worse than that of 
any private company, The committee would bring the matter before 
a special committee at an early date, Satisfaction was expressed at 
the mayor's reassurances, 

It is reported that the Council have received an offer for the pur- 
chase of the electricity undertaking at £10,000 more than actual cost. 


Underground Concrete Oonduit. —Mesrs. Berry, Skinner & Co. 
write as follows :— 

In your valuable paper for Oct. 30 you notice the demonstration which 
took place at Neasden of our underground concrete conduit. We should 
like, however, to draw attention to a paragraph which reads as follows :— 
Steam had to be applied twice to pipes of about 5yds. or Gyds. in length 
as cooling took place so rapidly that the wax solidified and prevented the 
withdrawal of the pipe until steam was passed through a second time. 
This being the case with short lengths, it is not difficult to imagine what 
would happen in the case of pipes 125yds. in length, which the promoters 
of the system claim to be able to work.“ 

Our subsequent experience has shown that exactly contrary results 
have been realised with regard to the withdrawal of long lengths of pipe. 
We think this is particularly interesting, and we would account for it by 
suggesting that with short lengths the steam passed through the tubes too 
rapidly at the pressure we were using. We have recently withdrawn a 
great number of long lengths of 50yds. with absolute ease and without a 
single stop. In fact, actual experience has shown that up to the limit of 
60yds., the longer the length the easier the tube is to withdraw. If you 
can hind space to correct what might otherwise give your readers an incor- 
rect impression, we should esteem it a favour. We should be happy to 
show the work in question to any of your readers who may be sufficiently 
interested. 

Wireless Telegraphy іп the Colonies.— The Government of 
St. Lucia has issued the following ordinance dated Oct. 30, 1903 :— 

It shall not be lawful for any person whomsoever to establish, erect, 
maintain or use in the colony any apparatus or installation of any kind 
whatsoever for the purposes of wireless telegraphy without having pre- 
viously obtained from the governor a licence on that behalf to be granted 
on such terms and conditions as the governor may prescribe. 

Cricket Olub Dinner.—The annual dinner of the members of 
the Brighton Corporation electricity works cricket club took place 
on Monday, the borough electrical engineer, Mr. John Christie, in 


the chair. 
2 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


Bermondsey Metropolitan Borough Council invite tenders for 
supply and erection of two water-tube boilers and accessories, steam 
flues, overhead coal bunkers and coal handling plant, together with 
extensions of existing steam, feed and other piping. Specifications 
(after 7th inst.) from the Town Hall, Spa-road, Bermondsey, and 
may also be inspected at (but not obtained from) the offices of the 
consulting engineers (Messrs, Kincaid, Waller, Manville and Daw- 
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son), 29, Great George-street, Westminster, S.W An advertise- 
ment contains further particulars. Tenders to the town clerk 
(Mr. Frederick Ryall), Town Hall, Spa-road, Bermondsey, before 
noon Dec. 15. 

Walthamstow District Council invite tenders for (a) permanent 
way, (b) feeders, (c) switchboard and plant, (d) overhead equipment, 
bonding and pillars. Specifications, &c., as regards (a) from Mr. 
G. W. Holmes, A.M.I.C E., Town Hall, Walthamstow ; and for (b), 
(c) and (d) from Mr. James Enright, A.M.I.C.E., 47, Victoria-street, 
Westminster. Tenders to Mr. Sydney Watson, clerk and solicitor, 
Town Hall, Walthamstow, by Jan.1 See also advertisement. 


Pontypridd Urban District Council invite tenders for the supply 
of tramcars, and for free wiring of premises. Specifications (after 
Dec. 7) from the consulting engineer (Mr. Reginald P. Wilson), 
66, Victoria-street, Westminster. Tenders, addressed to chairman 
of Electric Lighting and Tramways committee, Council offices, 
Pontypridd, by noon Dec. 24. See also advertisement. 


Preston Corporation invite tenders for the supply and erection at 
their tramway power station of a traction switchboard and acces- 
sories. Tenders to the consulting and resident electrical engineer 
(Mr. Walter H. Tittensor) by Dec. 12. See advertisement. 

Johannesburg Municipality invite tenders for two 500kw. steam 
alternators, 2,100 volts, 50 periods, phase, or alternatively two-phase 
or single-phase, new or secondhand. Particulars to the consulting 
engineers (Messrs. Mordey and Dawbarn), 82, Victoria-street, 
London, S.W. See also advertisement. 

London County Council invite tenders for supply, delivery and 
erection in the Greenwich electricity generating station of four 
8,000k W. three-phase generators with exciters. Tenders to the clerk 
(Mr. G. L. Gomme) by 10 a.m. Dec. 8. | 

London County Council also invite tenders for wiring and fitting 
for electric lighting of five sub-stations and three car sheds in connec- 
tion with the Council's tramways. Tenders to Mr. G. L. Gomme, 
County Hall, Spring-gardens, S. W., by 10 a.m. Dec. 8. 

London County Council also invite tenders by Jan. 19 for six electri- 
eally-driven three-throw boiler feed pumps for their Greenwich 
electricity station ; also Dec. 15 for 4,100 tons of steel slot rails and 
1,490 tons of steel conductor tee rails. Tenders to clerk in each case. 

West Ham Education committee invite tenders for wiring, &c., 
of Whalebone-lanehigherelementary school, Stratford, and Shipman- 
road school, Custom House. Tenders to Education Department, 
95, The Grove, Stratford, E., by 5 p.m, Dec. 14. 

King's Norton and Northfield Urban District Council invite tenders 
for about 2 miles of electric cable for their tramways, including 
laying. Tenders to clerk (Mr. Edwin Docker), 10, Newhall.street, 
Birmingham, by Dec. 10. | | 

Stockport Gas and Electricity committee require tenders for 
about 14 miles of distributing cable. Tenders by noon Dec. 10. 

Govan Corporation invite tenders for coal bunkers, conveyor and 
electric capstan. "Tenders by noon of Dec. 98. 

X Warrington Electricity and Tramways committee invite tenders 
for one year's supply of earthenware ducts. Tenders by noon Dec. 14. 

Bradford Corporation invite tenders, by noon 14th inst., for an 

electric lighting installation at the new baths. 


TENDERS RECEIVED AND AOOEPTED. 


Bermondsey (London) Borough Council received the following 
tenders for the supply of low-tension triple-concentric feeder cables, 
air circuit and pilot cables, and sundry connection boxes :— 

Brit. Ins. and Helsby Callender's Со. . . . . £5,371 8 4 
Cables (Ltd.) (aceptd) £5,285 4 | and 5,280 0 2 
Land und Seekabel- ‚ W. T. Glover & Co... 5,331 16 6 
werke A.G. ...... 5,732 13 7 Siemens Bros. & Co.. 5,278 18 0 
Bt. Helens Cable Co. 5,542 10 3 Johnson and Phillips 5,071 14 10 
and *5,393 1 8 Western Electric Co.. 4,967 10 0 
* This latter tender was marked Not to Specification." 
The contract is to be completed in six weeks. 

Bermondsey Borough Council have also accepted the tender of 
the British Insulated and Helsby Cables (Ltd.) for supplying and 
laying cables through the Surrey and Lavender Dock locks, the 
amounts being £468. 10s. 10d. for cables and £206. 10s. for laying. 
Tenders for this work were also submitted by W. T. Henley's Co., 
Callender's Co., and Siemens Bros. & Co. 


The following tenders were received by Bermondsey Borough 
Council for the supply of cast-iron arc lamp standards and acces- 
sories, arc and incandescent lamps, switches-boxes, and sundry 
fittings for same :— 


Crompton & Co. ' Brockie - Pell Ато N 
(accepted) ........ £983 5 0 . Lamp(Ltd) .... £1,051 15 
Oliver & Co......... 1170 14 0 Johnson & Phillips 1,018 19 6 
Western Electric Co. 1,117 10 0 Drake and Gorham.. 1,013 13 6 

Brush Co........... 1,105 6 0 Sir Hiram Maxim 
1,035 15 0and 1,361 6 0 Elec. & Eng. Co... 994 19 10 
Improved Elec. Glow 981 14 6 
0 


| Gilbert Arc Lamp Co. 


Lamp Co ........ 1,000 4 


Swansea Tramways and Electric Lighting committee on Wednes- 
day accepted the tender of Dick, Kerr & Co. for the construction of 
permanent way, the supply and laying of rails and fish-plates, tie- 
bars, bolts and nuts and points and crossings and special work at 
£69,472. The material is to be of British manufacture. The 
lowest total of the sectional tenders was £68,902 for British rails, 
&c., and £68,086 for foreign goods. With regard to cables, the 
lowest British tender was £20,000, and German tenders were about 


£3,000 lower. In this case decison was deferred. 

Gloucester Corporation have accepted the following tenders :— 
Brush Company (10 tramcar bodies) ............ £2,680 0 0 
Dick, Kerr & Co. (electrical equipment for 10 cars) 1, 756 13 4 
Callender's Company (distributing cable).......... 208 9 7 

Ditto (cable laying) .............. 567 0 0 
India Rubber Co. (converting booster into balancer) 160 0 0 


Shoreditch Borough Council received the following tenders on 
Tuesday for 800yds. lin. triple concentric lead-covered cables :— 


British Insulated and Helsby Cables (Ltd.) (accepted) £331 5 0 
W. T. Henley's Coo 377 10 0 
Siemens Bros. & Coo 370 0 0 
W. T. Glover & Oo. 315 0 0 


The City of London Electric Lighting Co. has placed with the 
British Westinghouse Co. an order for another 1,800kw. direct cur- 
rent shunt-wound generator, mounted direct on shaft of driving 
engine. This machine will run at 75 revs. per min., and will be 
practically a duplicate of several other 1,800kw. machines, which 
the British Westinghouse Co. has supplied to the same station. 

The British Westinghouse Co. has also secured the contract for a 
100kw. steam dynamo for Gravesend Corporation. The set will 
consist of a Westinghouse generator (shunt-compound wound, 
giving 460/550 volts, according to arrangement of windings) driven 
by a Belliss steam engine of standard pattern, running at 475 revs. 
per min. 

Sunderland Tramways committee have accepted the tender of 
J. B. Stott for the erection of new tramway offices at Monkwear- 
mouth at £4,988. 


The Metropolitan Asylums Board received 23 tenders for the 
installation of telephones at Darenth Asylum, varying in amount 
from the accepted (from Mr. P. Dewhirst) at £245. 10s. to 4750. 

Derby Town Council have accepted the tender of George Fletcher 
& Co. for steam piping at £167, and that of E. Morley for turbine 
and condenser foundations at £834. 

Brighton Corporation have accepted the tender of Dick, Kerr & 
Co. for five electric tramears at £5,110, and tħat of the Brush 
Company for a similar number of cars at £5,085. ' 

Glasgow Tramways committee have accepted the tender of the 
Milnes-Daimler Motor Wagon Co. for a motor waggon for tramway 
repairs at £670. | 

Glasgow Corporation have decided to put down Harris-Anderson 
water purifiers at Pinkston power station at a cost of between £1,400 
and £1,500. 

Ilford District Council have accepted the tender of R. H. Steele 
for wiring Loxford and Horne schools at £370. 

Kings Norton District Council have accepted the tender of 
W. H. Gibbs for the erection of car sheds, &c., at Cotteridge at £3,185. 

Bruce Peebles & Co. have secured the contract for the complete 
equipment of 1,000 н.р. power house, overhead equipment for 
19 miles of track, 60 complete electric equipments for double-deck 
tramcars, including cars, for the Sunderland and District tramways, 
of a total value of £81,000. The same company have also secured 
an order for an 800kw. traction and lighting generator for Paisley. 


BUSINESS NOTICES. E 

Mr. W. H. Pretty having completed his term of service with 
Messrs. W. H. Allen, Son & Co., Bedford, is starting on his own 
account as a consultant upon mechanical, electrical and metallur- 
gical questions arising in engineering practice. Mr. Pretty, before 
joining Messrs. W. H. Allen's staff, studied the subject of metallurgy 
and mining at the Royal School of Mines. 

Messrs. Plutte, Scheele & Co., 18 and 19, Queenhithe, London, 
E.C., have been appointed agents for the United Kingdom for 
Messrs. Schmahl and Schulz, of Barmen, Germany, manufacturers 
of electric light accessories. Catalogues will be sent on receipt of 
trade card. 


LIQUIDATIONS, BANKRUPTOIES, &c. 

W. H. Hooley and J. W. Talbot (trading as Hooley, Talbot & Со), 
electrical engineers and contractors, Regent-street, Rugby, have been 
adjudicated bankrupt. The first meeting of creditors will take place 
on 7th inst. at the O.R.’s, 17, Hertford.street, Coventry, and the 
public examination on the same date at the County Hall, Coventry. 

Geo. Neale, electrician, 2, Fulham Palace-road (formerly trading 
with another as the South-Western Electrical Contracting and 
Maintenance Co.), has been adjudicated bankrupt. 


Cecil Wray, electrical engineer, &c., 16, Chevin-view, Eccleshill 


(formerly trading at 24, Simes-street), Bradford, has been adjudicated 
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t. First meeting of creditors, Dec. 10, at 29, Tyrrel-street, 
ir Public examination, Dec. 23, at County Court, Manor- 
row, Bradford. | | 

А receiving order has been made against J. W. Storr, electrical 
engineer, 29, Grange-road, Dudley. | 

‘ng against J. P. Child, electrical engineer, 150, Pow is-street, 
©. Ed 109, Piedmont-road, Plumstead, to be in by Dec. 15 
to Mr. A. Mackintosh, 24, Railway-approach, London Bridge. 

The Electric Installation Co. (Ltd.) 1s to be wound up voluntarily. 
Claims to Mr. R. V. Critchley, 6, St. James square, Manchester, by 
Jan. 18. 

Sale by Auction. Messrs. Edward Rushton, Son and Kenyon 
have been instructed by the liquidacor of the Bridgewater Spinning 
Co. (Ltd.) to sell by auction, at 11 a.m. on Dec. 14, at Springfield 
Mills, Patricroft, near Manchester, two modern steam boilers fitted 
with Meldrum's furnaces, steam engines of 1,100 r.H.P., а Cameron 
pump, building ironwork and materials, &c. Further particulars are 
set, out in an advertisement, and the whole may be viewed any day 

rior to sale. Catalogues from the auctioneers, 18, Norfolk-street, 
Manchester, or from the liquidator, Mr. William Kevan (Messrs. 
P. and J. Kevan, C.A.), 12, Acresfield, Bolton. 

Plant for Sale.—The Newcastle-upon-Tyne Electric Supply 
Co. (Ltd.), owing to removal to their new power station, have for 
sale several Ferranti modern high-tension switch gear panels com- 
plete with latest type oil-break switches and fuses, 'bus bars, 
synchronising gear, свое voltmeters and synchronisers. 
Further particulars are given in an advertisement. Communications 
to the manager, 50, New Bridge- street, Newcastle-on-T yne. 

Messrs, Cannington, Shaw & Co. (Ltd.), Sherdley Glass Works, 
St. Helens, have for sale two Silvertown and one Mather and Platt 
dynamos. See advertisement. 

Mr. A. Underwood, 8, Queen-street, London, E.C., has for sale 
two Lancashire boilers, two Cornish boilers, four W illans-Siemens 
electric generating scts, switchboards, steam piping, Worthington 

, &c. | | 
кее Premises for Sale.—A freehold manufacturing site, up 
to 50,000 sq. ft., without restrictions and within 2 miles from City 
and West-end, is advertised for sale in another column. 

Glass Boxes for Sale. The Chloride Electrical Storage Co. 
(Ltd.), Clifton Junction, near Manchester, have a considerable 
number of glass boxes (not being of standard sizes) for disposal. 


See advertisement. | " Р а 
A list of patented machinery for coverin £ 
Boe Man lead is issued by Messrs. John Wilson & Son, 
Vulcan Works, Johnstone, Scotland. The firm have a quantity of 
gurplus tocls and machinery for sale, of which particulars can be 
Ep abd (Ltd.) of Warrington have ready 
' Refrigerator (Ltd.) 0 | 
a SUME к un af electrical resistances, radiators, heaters, 
motor starters and controllers. This com- 
anv ówns the Lyon patent resistances, used 
largely in theatres for the production of stage 
effects. The special merits of this class of 
resistance are sct out in the list under notice. 
The accompanying illustration represents one 
of the standard type of Lyon clectric refrigera. 
tors operated by the direct application of 
electrie heat, by means of the Lyon patent 
electric heater, also manufactured by this 
company. ‘The lettering indicates the charging 
points of the machine to prepare it for 5 
refrigerating work. It is started by means Wi 
a switch, and is claimed to be an 5 
refrigerator suitable for many classes of wor ; 
domestie and otherwise. In these days re- 
frigeration is considered by sone to be a very 
useful adjunct in many trades. The gree 
company are also radiator specialists, an 
have several noveltics in this class of apparatus. 

A pamphlet dealing with “ D ” type dynamos for small outputs 
is to hand from Messrs. Mather and бн uu "X 

A new catalogue of ** Willesden " products 18 Issuee | - 
lesden 5 Works (Ltd.), Willesden J * 
N. W., who are specialists in all classes of canvas bons E 
structures of a temporary or permanent character DM of w а 2 
proof, weather-tight “ Willesden " canvas. For telephone а 
and for many engineering, optical and electrical puro dun 
various makes of this paper are extensively used. The pts 
is plentifully illustrated, shows an infinity of purposes to w 
„Willesden canvas and paper can be supplied, and Eh es ag 
indication of the large demand for the company 8 manu actures. 

A list of milling machines and milling cutters for large рр 
reaches us from the Hess Machine Co., Philadelphia, vier ; 
Electric driving equipments are supplied by the same ра от 
these machines, either for direct, alternating ог multiphase motors. 


Messrs. Estler Bros., 25, Laurence Pountney-lane, London, E.C., 
have ready two pamphlets dealing respectively with Harvey's patent 
signalling apparatus and the “ Imperial" rail joint. The Harvey 
system of signalling was fully described and illustrated in The 
Electrician for Sept. 25 last. 


Messrs. W. T. Glover & Co. are making effective use of the new 
pictorial postcards showing views of cable laying operations in which 
they are engaged in different parts of the country. 


The Edison and Swan United Electric Light Co. have ready four 
further November leaflets, dealing with (a) small portable ammeters 
and voltmoters for stationery and portable accumulators and specially 
suitable for motor-car batteries, (b) “ Liliput” are lamp and 
accessories, (c) Royal Ediswan”’ radiator lamps, (d) three-plate 
high-voltage ceiling roses, specially designed to obviate the neces- 
sity of having a large number of points in offices, factories, &c. 


Pro-cycle Gas Engines. —Messrs. Mather and Platt have taken 
up the manufacture in this country of the two-cycle ** Körting 
gas engines, and & pamphlet just issued shows that, in principle 
and general de the enginas have not been changed since the 
appearance of a description (in T'he Electrician, Vol. XLVI., p. 544) 
of a 350 н.р. engine made by the German firm. Larger sizes are now 
being built, however—up to 2,000 н.р. To ensure steady running, 
the engine is governed by altering the mixture of gas and air at 
variable loads. The engine is started by admitting compressed air 
into its power cylinder. For this purpose a starting valve, which 
can be put in and out of gear by a hand clutch, is provided. Water 
cooling is &dopted not only for the cylinders, but also for the 
pistons and the metallic stufling boxes. 


Exports of Electrical Apparatus and Material. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including 5 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Nov. 25 to Dec. 1, with the 
ports of destination :— 

Africa—Alexandria, £76; Cape Town, £265 (including £20 telegraph 
material); Durban, £661; East London, £1,095; Port Elizabeth, £20. 
Argentina—Buenos Ayres, £230. Australasia— Brisbane, £27; Fre- 
mantle, £72; Melbourne, £1,812; Napier, £88; Perth, £48; Sydney, 
£3,542 (including £202 telegraph material); Wellington, £93. Brazil— 
Para, £5,320 (including £5,303 telegraph cable). Canada (via U.S.)— 
Montreal, £16. (Ceylon—Colombo, £103. Holland —Amsterdam, £165 ; 
Flushing, £50. Hong Kong, £168 (including £95 telegraph material). 
India—Bombay, £38; Calcutta, £2,734 (including £310 telegrap 
material). Japan—Yokohama, £105. Portugal—Lisbon, £56. Straits 
Settlements—Singapore, £79. Sweden— Stockholm, £64. Uruguay— 
Monte Video, £104. West Indies— Trinidad, £25. Zanzibar, £22 
(telegraph material). Total, £17,029, against £20,578 in the correspond- 
ing week last year (Nos. i to Dec. 2). 


PATENT RECORD. 


— — 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MgwBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Norzg.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panics application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London, 


September 25, 1903. 
20,435 J. Bunos and C. E. Furman. Coventry. Electric ignition. 
20,443 E. Hermann. Birmingham. Electric lamp. 
20, 


450 Е. W. E. SCHURR. Arc lampe. 
20,497 


J. von Kowatsxi and I. MoscickL Synthetical production of 
nitric products by discharges of electricity in gaseous mixtures. 


September 24, 1903. 


| 20,517 C. McCarLUM and J. McGRuTHER. Glasgow. Fixing of pulleys, 


electric wires, &c., to ceilings. 

20,528 A. EcksTEIN and A. J. D. Krause, Salford. Switches. 

20,547 H. EnRIT II. Berlin. Arm-supporter for telephone staff. 

20,566 F. J. Braumont. Maximum-demand electricity meters. 

90,569 L. G. Stoan. Liverpool. Pocket electric lighting devices. 
(Electrizitäts A. G. Hydrawerk, Germany.) | 

20,572 V. REICBENBERGER and E. WEIERSMULLER. Liverpool Induction 
devioe for medical purposes. * 

20,577 Н. H. KNUTZEN. Magneto-electric machines. 

September 25, 1903. 

20,606 J. H. Horus. Newcastle-on-Tyne. Multi polar dy namo - electric 
machines. : 

90611 M. WALKER. Manchester. Dynamo-electric generators. 

20,633 and 20,654 E. J. CHAMBERS, Attaching insulators to brackets. 

90.635 A. ALLEN and S. Bronx. Magnetic separators. | 

20641 N. 8. McKinsey and A. R. Матзон. Telephone selective systems 
and apparatus therefor. : 
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20,645 W. T. Ортон, J. E. ELLIOTT and H. B. PRATT. Are lamps. 21,365 J. E. G. MxRAN. Accumulators. 
20,655 W. E. Evans. Electrolytic production of metals of the earthy | 21,586 J. H. MERcaDIRR. Electric fuses or cutouts. 


alkalies, especially metallic calcium. (Elektrochemische Werke 
G.m.b.H., Germany).* 
,628 A. G. Іомтреѕ and A. C. MANUEL. Overhead trolley lines. 


,662 A. Н. HoLuzs and H. W. Hotwes. Guiding trolley wheels at 


junctions. 
September 26, 1903. 
Sm and F. J. Danny. Resistance furnaces. 
. J. Ововои. Cells of primary batteries. 
. Hatt. Manchester. Trolley tramways. 
. HiLPERT and Е. Рас. Manchester. Producing a coating of 
metal on paper, leather, &c. 


September 28, 1903. 
А. D. JONES. Arc lampe. 
‚ Н. AtN8WORTH. Chelmsford. Terminals. 
V. W. DELvEes-BRovGHTON. Coherers. 
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. Cuitty. Electric machines. 

. C. Hab and W. A. Snaps. Electric lampe. 

J. O’Brien and T. A. Rorranzi. Lamp casings and reflectors. 

A. J. Boutt. Disinfecting telephonic apparatus. (C. Fuchs and 
H. C. Kelterer, Belgium.) 

L. G. WooLLBY and A. C. Coowmy. Fire-alarm systems.“ 

A. Dry and J. Dey, Ribbon mechanism for time recorders.* 


September 29, 1903. 

. T. LAMBERT. Huddersfield. Electric lamp holders and means 
for securing shades or globes thereto. 
C. KELLNER. Electrolysis of chlorides of alkalies. * 
С. K. Jones. Telegraph systeme." 
S. E. Paar. Current regulators. (International Electric Controller 

Co., U.S.)* 
J. A. HEANRY. Insulated electric conductors.* 
J. Buss. Magnetic separators. 
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DOMANSKI. Contact trolleys. 
E. DorcHiN. Switches, bell-pushes, &с. 


September 30, 1903. 
,989 Bastian METER Co. and C. O. Bastian. Electrolytic electricity 
meters. 

,997 F. С. Newron. Automatic starting switch. 

,004 Н. H. LAKE. Microphones. (J. A. Tounart, France.) 

005 B.T..H. Co. and H. S. Meyer. Alternating-current motors. 

R. W. H. HorsTEDE-CRULL Mounting a number of electrical 
fittings or instruments upon a common base. 

21,016 A. F. Berry. Alternate-current measuring apparatus. 

21,027 W. Hamitton. Electricity meters. 


October 1, 1903. 

21,043 R. N. Eaton. Dublin. Electromagnetic trolley rope che:k. 

21,054 H. M. Новалнт and F. Punaa. Rheostats. 

21,055 F. J. ANsoN and J. W. Anson. Collecting currents in a conduit 
system of tramways. 

21,067 J. H. Kays. Halifax. Electric motors. 

21,075 J. InwaLv. Mercury and other incandescent vapour lamps. 

21,078 H. C. Нире. Party line telephone. (G. A. Lowry, U.S.) 

21,088 H. OPPENHEIMER. Telephone connections on the party-line system. 
(A.G. Mix and Genest, Germany.) 

21,090 A. J. Bourr. Dynsmometers. (M. E. Turner, U.S.)* 

21,093 J. Porter. Switches (aud their analogues). 

21,104 A. BLACKMAN and C. E. WARREN, Electrolyte. 

21,127 G. FonBzs. Controllers for electric motors. 


October 2, 1903. 

21,140 M. G. IsnALE. Glasgow. Engine telegraphs on board ship. 

21,153 A. R. Dayson. Sunderland. Splicing fitting for trolley wires, &c. 

21,175 P. J. M. Gasnier. Electro-mechanical arrangement for changing 
speed or for reversing the engine. 

21,194 A. BaTTaAoLIA-GUsBRIERI Transmitting priating telegraphic 
messages over long lines and apparatus therefor.* 

21,208 CowPAGNIB POUR LA FABRICATION LES COMPTEURS ET MATERIEL 
D'UsiRES A Gaz.  Alternate-current meters. (Date applied for 
Dec. 6, 1902, date of application in France.)* 

21,216 D. M. EADER. Electric railway systems.“ 


October 3, 1903. 

21,219 SugRARD Cowrzgn-CoLks X Co. and SHERARD CowPER.COLES. 
Secondary batteries. 

21,227 W. A. TURNER and G. A. D. TunwER. Manchester. 

21,240 A. W. SurrH. Keighley. 
for series- wound motors. 

21,261 G. H. Bass, Indicating device for trolleys of electric tramcarz. 

21,294 E. A. FAGERLUND. Dynamo-electric machines. 

21,502 B. KUNGELMANN, Automatic telephonic installations. 

21,504 Siemens Bros. & CO. Driving electrical machines by steam turbines. 
(Siemens and Haleke A.G., Germany. 

21,505 Sremexs Bros. & Co. Maintaining uniform speed in electric motors. 
(Siemens and Haleke A.G., Germany.)* 

21,506 J. B. B. Burke. Electric lamps.“ 


October 5, 1903. 
21,515 W. Е. CaBLE. Newcastle-on-Tyne. Stepe for electric vehicles, 
21,318 C. H. Davies. Birmingham. Switch holders or key switches. 
21,520 C. F. Bronin and Н. A. SCHEPELER. Electric signalling apparatus.“ 
21,524 J. T. Dawzs. Liverpool. Magnetic separatore. 
21,828 8. ри Stzranit. Typewriting telegraphs and apparatus. 
21,544 E. J. Wane. Staines. Storage batteries. 
21,559 N. Konrer, Arc lamps for lanterns, cinematographs, &c. 


. В. MULLER. Liverpool. Current converter.“ 
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Life-guarda. 


Starting switch and automatic cutout | 


21,404 Sremens BROS. & Co. Electricity meter for alternating currents. 
(Siemens and Halske A. G., Germany.)* 

21,405 Siemens Bros. & Co. Electricity meters for motors. 
and Halske A.G., Germany.)* 


SPECIFICATIONS PUBLISHED. 
Norz.— All specifications can be obtained at the uniform price of 8d. each. 


1902. 

15,218 Procuaska. Electric safety apparatus for railways. 

21,706 ARMSTRONG and Овілма. Telegraphic recording apparatus. 

22,107 Stsmens Bros. & Co. (Siemens and Halske A.G.) Sockets for 
safety fuees for electric leads, partly applicable also to sockets for 
glow lamps. 

22,108 Siu ENS Bros. & Co. (Siemens and Halske A. G.) Safety fuses, 

22,546 Borr. Apparatus for indicating leaks on electric circuits. 

23,265 BowELL. Automatic fire alarm system. 

23,797 Fs. Simultaneous telegraphy and telephony. 

24,710 CanoLAN (G.E. Co, U. S.). Electrical measuring instruments. 

25,578 HEAT. Electric frequency and speed indicatore. 

25,658 Marconi’s WIRELESS TELEGRAPH Co. and FRANKLIN. Apparatus for 
wireless telegraphy. 

26,048 CAROLAN (G.E. Co., U. S.). 

26,050 CAROLAN (G. E. Co., U. S.). Magnetic clutches. 

26,581 CaROLAN (G.E. Co., U. S.). Electric controllers. 

26,448 McKinnon. Secondary batteries. 

26,568 W. T. HENLBY’s TELEGRAPH Works Co. and Savacg. Spirit lamps. 

26,574 CAROLAN (G'E. Co., U S.). Machines for removing impurities from 
foundry sand or like material. 

28,414 Vickers, Sons AND MaxiM and WILLIAMSON, 
electric motors. 

28,762 Bout (Huff. Railway electric signal systems. 

28.943 ApPLEYARD. Electrical measuring instruments. 

1903. 
162 MisuAHL. Electric railway system. 
258 CIE GÉNÉRALE pD'ELrcTBiCITÉ. Rail bonds. 
Jan. 6, 1902.) 

2,485 RicHMoND and Carey. Electrically controlled lifts. 

5,825 RRICHwAID (Firm of F. Krupp). Malleable cast-iron. 

4,016 Crosta. Terminal box and cutout. 

5,725 Pearson. Overhead equipment of tramways and cars therefor. 

6,110 Satmony, Electric safety fuses. 

8,491 Нзовтн. Contacta for telephone and other signalling circuits. 
10,384 Banco. Overhead line and trolley. (Date applied for, July 3, 1902.) 
12,015 Justice (Controller Co. of America’. Coin-controlled locks for 

telephone receivers, 

16,258 Brookes (E.G. Alioth). 

16,156 Ново and BARROLLIER. 
April 8, 1903.) 

16,939 LAKE (Trolley Supply (o.). Trolleys. 

17,057 MaATHEWS8ON and FIELDING. Steering gear for electric vehicles. 

17,184 KnückLr. Clamps for overhead conductors. 

18,856 MunmPHy. Interrupting devices for currents, particularly high 
tension. 

18,455 Mackv. Dynamo-electric machines. 

18,485 Wape (Rohman). Secondary batteries. 


(Siemens 


Transformers. 


Regulation of 


(Date applied for, 


Rotors for dynamos. 


Incandescent lamps. (Date applied for, 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— — 


NEW COMPANIES. | 

DERBY ELECTRICAL Co. (LTD.)—Reg. Nov. 24, capital £1,000 in £1 
shares, to acquire and carry on business of electrical engineers carried on 
by Mr. J. Hill at Derby, and to carry on the business of manufacturers of 
and dealers in motors, dynamos, lamps, cables, insulating materials, 
accumulators, telephones, electrical instruments, apparatus, &c. First 
directors, J. Hill, W. Shardlow and H. J. Furniss. Reg. office, St. George's 
Engineering Works, Wood's-lane, Derby. 

KINGSWOOD ELECTRIC SUPPLY CO. (LTD.)—lieg. Nov. 26, capital 
£1,000 in £1 shares, to adopt agreement with Bristol Trust (Ltd.) and to 
carry on business of suppliers of electricity, electrical, mechanical and 
chemical engineers, contractors and manufacturers, electricians, &c. 
Reg. office, 46, Newman-street, Oxford-street, London. 


STATUTORY RETURNS. 

CONDUIT AND INSULATION CO. (LTD.) In return to Aug. 26 the 
capital is £40,000 in £1 shares, of which 33,878 have been taken up. 
£15,878 has been received, and £18,000 is considered as paid. Mortgages 
and charges, nil. 


LONDON ELECTRICAL FITTINGS CO. (LTD.)—The return to Aug. 25 
wa’ filed on Oct. 3, and gives the capital as £3,000 in £1 shares, 2,999 of 
which have been taken up. £1,299 has been received and £1,700 is con- 
sidered as paid. No mortgages or charges. 


MORTGAGES AND CHARGES. 

BRITISH ELECTRIC CAR CO. (LTD.)—£25,000 second debentures, 
created Nov. 6, 1893, have been registered. Property charged (as floating 
security), company’s undertaking and property, present and future, inclu- 
ding uncalled capital. subject to £50,000 debenture stock secured by trust 
deed dated June 17,1903. No trustees. 
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BRITISH PROMETHEUS CO. (L'ÉD.)— £2,500 debentures, created Oct. 17, 
1903, and dated Nov. 7, 1903, charged on company's undertaking and 
property, present and future, including uncalled capital, have been 
registered. No trustees. 


ELECTRICAL INDICATOR 8YNDICATE (LTD.) —Debenture dated Nov. 18, 
1903, to secure £200, charged on company's property, present and future, 
has been registered. Holder, W. H. Callow. Also issue on Nov. 18 of 
second debenture for £200, part of series created same date to secure 
£1,000, charged on same property. No trustees. 

SHERARD COWPER-COLES & CO. (LTD.)—Issue on Nov. 13 of debenture 
for £100, part of series created by resolution of Dec. 3, 1901, and Feb. 7, 
1902, to secure £6,500, charged on company's real and personal property, 
present and future, except uncalled capital. No trustees. Previously 
issued of same series, £6,400. 


CITY NOTES. 
— Qe 

MEMORANDA.—Bank rate 4 per cent. (since Sept. 8, 1903). Price of 
silver 264d. per os. (Dec. 3). nsols 8813—88]^5 for money, ш d 
for account; 2j per cent. annuities 884—89 (Dec. 8). onsols Pay 
Day, Jan. 6; Stocks and Shares Continuation Days, Dec. 9 and 28; 
Ticket Days, Dec. 10 and 29; Pay Days, Dec. 11 and 30; Mining Share 
Carry-over Day, Dec. 8. 


ARON ELECTRICITY METER LIMITED.— The directors’ report for year 
erded Sept. 30 states that, after providing for depreciation and share 
of expenses and discount on issue of debentures, the net profit was 
£2,125. 18s. 8d., which has been carried to debenture sinking fund. The 
directors record a considerable change for the better in the affairs of the 
company, which (the report states) may be ascribed to (1) the apparent 
revival of the electrical industry on the Continent, which has created a 
proportionately la:ger demand for Aron meters, especially in Germany ; 
(2) the completion of the factory at Schweidnitz, whioh has enabled the 
company to manufacture both cheaper and more advantageously ; and 
(3) the manifest advantages of the Aron meter have created a reaction in 
its favour. The increased sales during last year led the directors to 
expect better results than have actually been attained; the economies 
effected in the manufacture have, however, so far not been sufficiently 
large to compensate for the required reduction in the selling prices. The 
directors have presevered in their efforts to stimulate business in England, 
and the expenditure incurred thereby has m reduced the profits 
for the year. Prof. Aron has successfully completed his experiments in 
connection with the production of a new and cheap meter for alternating 
currents, which will shortly be placed on the market. 

BRITISH ELECTRIC TRACTION CO. (LTD.)- -The directors have declared 
an interim dividend to Sept. 30 on the ordinary shares at the rate of 
6 per cent. per annum, the same às in previous years. 

BULLERS LIMITED. — The directors, in the report for year ended July 
31, record further satisfactory progress in the business. Additional 
buildings and plant and machinery have again been required at both 
Hanley and Tipton to meet inorensed demands. The company has 
received large orders in connection with the electrification of railways and 
the transmission of electrical power at very high tension, and these pro- 
mise to be important developments of the business. After paying 
directors fees and managing directors’ salaries, the profit was £40,054. 2s., 
which, with £775. 10s. 5d. brought forward, makes a total of 
£40,833. 12s. 5d. Interest on preference shares (£7,500) and dividends 
of n per cent. on ordinary shares (£11,250) have been paid, leaving 
£22,083. 12s. 5d. It is now proposed to pay a further 24 per cent. on 
the ordinary shares, making 10 per cent. 1n all (£3,750), to place £10,000 
to reserve and to pay a bonus of 5 per cent. on the ordinary shares 
(£7,500) and to carry forward £533. 12s. 5d. 

COMMERCIAL CABLE CO.—A quarterly dividend of 2 per cent. on the 
capital stock has been declared, payable Jan. 2. The transfer books will 
be closed from 19th inst. to Jan. 3 inclusive. 

DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—The directors’ 
report for the year ended Oct. 31 states that the company's season con- 
sisted of 137 days, against 180 days last season. The mileage was 
32,504-09, against 34,277-47 last year. No accident to lite, limb or plant 
had occurred. Owing to unfavourable weather and other causes, the 
passengers carried numbered 192,031, against 204,699 last season. The 
gross earnings were 44, 732. lls. 10d., against £5.026. 3s. 3d. After 
deducting tolls payable to Douglas Head Marine Drive (Ltd.), the net 
passenger receipts were £3,943. 16s. 9d., and, with £23. 6s. 9d. sundry 
receipts, the total was £3,967. 3s. 6d., against £4,214. 3s. ӨЧ. last year. 
The net profit was £1,952, 6s. 6d., against £2,042. 11s. 10d., and, after 
adding £70. 17s. from last year and deducting income tax, the disposable 
balance was £1,912. 2s. 114., out of which the dividend on the 6 per 
cent. preference shares is recommended. The permanent way, plant, 
electrical equipment, buildings and rolling stock have been thoroughly 
overhauled and maintained in a high state of eflicieney out of revenue. 
A workshop has been equipped ata cost of £456, and has proved of great 
service. : 

GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—At an extraordinary 
meeting last week resolutions passed on the 8rd ult. to increase the 
capital of the company and to alter the articles of association were confirmed. 

MUNICIPAL ISSUE.— Johannesburg municipality are inviting applica- 
tions for £1,500,000 4 per cent. inscribed stock at 95, which is to be applied 
1n the erection of electricity works, the construction of tramways, &c. 


PERFECTA SEAMLESS STEEL TUBE CO. (LTD.)—At the meeting on 
Tuesday the chairman (Mr. G. G. Brodie) said the report showed con- 


siderable improvement over 1902. It had been decided that it was 
unnecessary for the current year to make any allowance for depreciation, 
as the pant and machinery were actually worth more than they stood at 
in the balance-sheet. The volume of trade in the past year exceeded that 
for several years past. Unfortunately, prices had been still further cut, 
and it had only been by the exercise of strict economy and the loyal and 
hearty support of the staff that they had succeeded in showing such 
a satisfactory result. 


PROVINCIAL TRAMWAYS OCO.— The accounts for the year ended 
Sept. 30, after setting aside £6,000 for depreciation at Plymouth and 
Grimsby, admit of payment of dividend on ordinary shares of 8s. per 
share, making би. per share, or 8 per oent., for the year. About £2,700 
is carried forward. 


WESTERN TELEGRAPH CO. (LTD.) — The directors have declared an 
interim dividend (payable Dec. 21) of 3s. per share (or at the rate of 6 per 
cent. per annum), tax free, for the quarter ended Sept. 30. The transfer 
books will be closed from 14th to 19th inst. inclusive. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| Week | 8 Ine | AGGREGATE. 
Line. ended or Dec. | Bee es ee a, 
(a) ee of Amount Inc. or 
"v" _ — el | Dec. (a) 
2 £ £ | £ 
* Aberdeen tion ...... Nov. 28 1,076 | + 997 | 96 82,750 |+ 5,506 
Ayr Corporation....... - MN T "m АВР і . 
Barnsley .............. . „ 20 166 | - 8| 464 8.884 80 
Bexley District Council...... „ 27 194 à 8 1, | à 
Birkenhead TTTTTTTTITTTIT] "TTE » 29 973 4 68 eos | . 
“Birmingham Tramways.... » 93 4,9066 | + 161 21 108747 ‘+ 8,065 
*Blackburn Corporation...... T ax . Y ds Ў 
Blackpool Corporation ...... TEE 298 | + 14 | 634 86,524 = 183 
Blackpool and Fleetwood... „„ 28 100 | - | 2 30,003  - 158 
Blackp'l,St.Anne's&Lytham| „ 96 136 | + 62 14 1386 + 970 
Bolton Corporation ......... „ 99 1.685 + 158 85 64,980 + 7,858 
Bournemouth Corporation.. „ 5 173 -— ' 85 , 86,904 " 
Bradford Corporation | „ 20 3894) + 589! 84 1386139 + 18,774 
Brighton Corporation. „ 99 TM | + 36 30 83,999 + — 2,554 
Brisbane Tram ways Oct. 14 2.361 | + 193 | 15 86,960 + 507 
Bristol Trams & Carriage... Nov. 97 4,50 | + 997 1 4,350 + 227 
Buenos A & Belgrano... ï 1, 8,185 | - 25 | 2 6,954 + 180 
Burnley Corporation......... „ 28 741 |+ 87! 8 86,058 + 6,280 
Burton Corporation ......... | „ 929 501 SN | 17 6.4580 , x 
Calcutta Tramways Oo....... |» 08 85,111 | 83,919 | 29 n797,007 +n198,921 
Camborne-Redruth ......... » 90 98 а — 4 4t6 x 
Cardiff Corporation „ 38 1,794 | + 987 | 85 69,460 + 19,150 
Carlisle Tramways Co. ...... » W 178 | + 89 47 9,167 + 759 
Central London lway .. » Эн 6,961 | - 141 22 139,010 — 6,80 
Chatham and Dist. Lt. Rya.) „ 26 432 | 4+ 178 47 ,906 ; 
City & South London Му , 29 8,10 - 167 22 5, 000 9,026 
Cork Eleotrio Trama Co. „, 936 406 ! + 1: 37 21,667 - 8,38 
Darwen Co ration ТҮТТҮ | [TT] eee | wee | oon T . 
Devonport & Dist. Trams...| „ 20 467 + 121 464 21,476 + 1,24 
Dover Corporation .. „ 98 107 + 11 135 8,308 4+ 78 
Dublin & Lucan hailway.. |, %9 90 T 2 22 2.56 + 174 
Dublin Southern Distriot...; „ 27 717 + za 21 23,189 | 1,507 
Dublin United... ,, 27 8,070 р 5 ч 02 ^ 
Dudley — Stourbridye........ » 90 703 + 40, 464 388,939 + 8,668 
Dundee Corporation ......... „ 25 Тв „ 87 ie P 
East Ham Council........... » W 593 + 167 88 33,557 + 7,053 
Gateshead & Dist. Trams... » 20 #0 + 62 464 40,799 + 6,291 
Glasgow Corporation. .. „„ W 18,160 + 785; 26 856,319 + 87,081 
Gravosend — Northfleet...... | „ 20 217. 7 4 11,96 + 1.171 
Greenock & Port Glasgow.“ „„ 20 468 — ч 4 25,505 + 92,079 
Halifax Corporatlon . iis о s sx xi 45 
Hartlepool Tramways ..... „ 20 245 34 44 12627 727 
Huddervtield . ...... ...... „ W 1.19 + 187 84 43.85 6,753 
Hull Corporation „ W 1.825 + 125 | 185 65,667 + 8,709 
Ilkeston Corporation. ..... „ 25 126 - 3 259 . 
Ipswich Corporation „ 28 964 " 1 264 : 
Isle of Thanet Co. ............ » 28 258 | 4- 1! 2 91,46 - 1,041 
Kidderminster & District... „ 2) 96 | + 3164 5.980 + 109 
Kirkcaldy Corporation ...... ‘is "T bis “ee t i e.. 
Lanarkshire Trams Co. 4, 28 551 si $15 11,729 - 
Leeds СогрогаЧор............| „ 28 4,671 ‚| + 351 34 195,064 + 11,772 
Liverpool Corporation ...... „ 1 9,00 + 572 47 473,875 + 15,552 
Liverpool Overhead Шу... „, 2) 1,660; + 115, 22 | 96,746 + 2,498 
London County Coun | „ 98 9,089 | + 1,418 134 388,780 + 65,063 
Lowestoft........................ € 6 bs у» ! $e | m 
Manchester Corporation ...| „, 28 10,960 + 5,956 | 94 ' 902,767 `+ 158,249 
Mersey Railway ............... „ 28 1,265 ' + 255 92 | 9918 + ‚188 
Merthyr ........................ „ 20 18MM + 80 9,2061 - 60 
Middleton . . . .. . „ 20 16 400 14.864 + 1.827 
Newcastle-on-Tyne Corp... „ 98 8422 + 448 22 77,014 - 2,780 
Newport (Mon.) „ W 46 + 270 8 8,589 + 1,644 
Oldham, Ashton & Hyde. „ 20 611 ids 4 96,506 + 1,579 
Perth (W. A.) Elec. Trams. „ 27 1,274 + 227 847 55,105 + 6, 268 
Peterborough .................. » 90 110 | 43 6,5*6 #22 
Poole and District............ „ 20 991 4+ 23 403 14,198 + 2,058 
Portsmouth Corporation.., „„ 28 1,992 | + €0' 35 , 64,787 + 4,230 
*Po.teries ........................ „ 20 1,659 | - 1, 464 73,675 + 3,562 
Reading Corporation.. „ 19 668 | TE Ж! "AT Mm 
Rothesay ........................ „ 20 36 = з! 40) 6,810 + 1,008 
Salford Corporation „ 80 4,021 + 1,200 | S5 . 94,563 + 40.006 
*Sheerness _..................... „ 18 90 i 32 , 3809 ... 
Sheftield Corporation „ 99 4,259; + 6587, 92 101,731 + 8,112 
*Southampton Corporat'n.. „, 23 848 + B uus U Тен : 
Southend Corporation ...... „„ 25 201 + 48 , 34 12,008 -+ 1,940 
Southport Tramways .. „ 90 90 + 27 | 464 14,681 + 2.574 
S. Staffordshire Trams. „ 20 985 + 867 | 4 42,533 + 17,249 
*Sunderland Corporation ... m Б 56 - one sa s 
*Swansea Trams ............... „ 20 4175 + 35 463 4,195 + 2,027 
Taunton Тгапів ............... „ 20 41 + 1 | 464 , 2,82 - 196 
Tynemouth and District ...| „„ 20 915 | - l. 463 14671 + 784 
Tyneside Trams Co. „ 28 284 + 68 47 5.033 
Wallasey District Council. „ 28 572 4 66 135 25,082 + 8,169 
Weston-super-Mare ......... „ 18 36 — 1 46 566 - 514 
Wigan Corporation ......... IDEE T 5 | VE EQ WE ME 
Wolverhampton District.. „, 0 354 4+ 53 463 18,176 . 7,609 
Wrexhham . „ 20 115 i 93 | 1,605 А 
Yorkshire Woollen District; „ 20 524 | 191 15,234 
(a) These comparisons are with the corresponding period last year. 
* Partly electrical. + Minus 8 days. 4 Plus 8 days. $ Plus 2 days. 
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IM: Prios | Ё DIVIDEND price | Йй DIVIDEND 
ЧЕ . wee, ri ЕЕ: нама. ELSE "эп 
A | | d- АА г am | -. 
ELECTRIC RAILWAYS, TRAMWAYS,&<. lesa. eat. | eat. TELEPHONES. у} : 21 a pres 
2/6 Anglo-Arg'tine Bh(1t0900, 007)5%Cm.Pt. %%% OE Че as 2 Chill Telephone ( (fully paid) ...e. 101 NS UE IAE ci 
10105 7 адан на о 5 17 8 i . |. St. 57 | Do. Def. Stock CC н 
10| 5/0 | Do. 5% Ооа Frel. .... 916 |5 0 0 б .. | .. 0 101 6/0 | Do. 6 per Cent. Cum. ist Рге!....... 13—14 |4 6 9 Feb, Aug 
Do. ў, Deb. Stock (red.) .... . | 91 —06 4 14 5 . .. 10 60 | Do. 6 per Cent. Cum. 9nd Prei 13 —14 |4 5 9 Feb, Aug 
P Bee Hio ne төй.) «eee ...| 97 —102 | 4 18 10 Cu ee 5| 9/6 | Do. 5 per Cent. Non-Cum. 8rd Pref... 68—58 |413 0 | Feb, Aug 
7^ | Brisbane Electus Trams. invest Gd“ 32 —8 | = ed 8. * Do. Deb. Stock 3} per Cent. (red.) .] 95 —97 |314 4 Juns, 
8| Do. 5 percent 33-43 | 517 8 . Ist. 50. 4 per Cent. Deb. Stock (red.). ... 102 —104 | 17 5 :: 
2/06 | Do. брег Cent. Cum. Pref. ............ 1—41 i 2 —10 
44X| Do. 44 per Cent. Deb. Prov. Certs. ...| 98 —102 4 9 6 E — M Orlental . ... . . . ... a — OH т 2 0 April, Oct 
8% | Bristol ways and Carriage Ord. . ..| 20 —21 | 8 10 10 | Feb, Aug — 11 и: рег Cont, Cum. Pref, dd =] gag a laa 
4% | Do. pum. Pref. (fully paid) ...........| 101—104 | 8 15 11 A T b ^d lb rs Ont Dünn. Pri. e eret 418 sl Jone Des 
| 4% | Do. r Cent. Debs. ..................... 106 —108 | 8 14 1 | Feb, Aug " ] 5| 3/6 |. Do. E рег Cent. Deb 8 Ged). 5045307: |. 413 9 | June Des 
‚| 67 British lumbis Elec. Hlwy. Det. Ога. 79 —82 | 312 9 - ee St. per tock (red.)...... = , 
174 t Doi n Ord, BOSE. «tsi nis pon » = N : К 921 | 924 LECTRICITY SOPPLY. КТ 
4 57; Cnm. 22 x: е 2 | 1 eath & Gr'nwich. Dist, Ord.(f.p. T oe 
447 Do. Cent. Ist Mort. ребе... 1022—1047) 4 6 7 : st. Ist Db. Stk. Frv. Ota. xd. Tcon.] пее $15 7 үз 
10[10/0 | British Electric Traction ees» llà—12 | 613 4 115 11.4% 10 emouth & Poole Elec. Sup. Ond. 123-13} 5 18 6 е 
6/0 | Do. 6 per Cent. Cum. Prei. 14—11 |5 2 2 | Feb, Aug | 115 | 118 || 10 per Cent. Cum. . 10—11 |4 110 ae 
5/0 Do. 5 Poet P Debe .. —128|4 1 4 з З 11223 10 Do, / Cum. Second Pref. ... 11 —12 5 0 0 is 
Buenos 00rd.......| 9ф— ДЫ 8. 4417 r Cent, Deb. Stock (red.) ... 108 —106 4 5 8 T 
8/0 | Do. 6 т Cont, «A Oum. Pré... 6 591 ө 55 t. 47 n ent) EL Lt. &Power 1stDebs.| 100 —103 4 7 Б i 
8/0 Do. оовоеве ео. 2 6 0 56% % % %%„%„6„%„%„%6„6„ „% 6 „ 43—5 5 14 3 ee 16 6 | Б 4/6 Brompton & Kensington Elea. Bup.Ord. 104—1 4 8 9 à 
5% Do. 5 Cent. Debe. „ 6 „ 0 ТТЫ %% %% 6 106 —109 4 12 10 ae ee ee 6 3/6 Do. 7 per Cent. Pref. ЕА “uot ДЭ 10 21 8 6 8 Mar, Sept 
5% ee AY aud ee гаи. 98—10 |5 0 9 .. > | | E 5 8.0 | Calcutta Electric Supply Ord. . . ] 6-73 |4 6 8 3 
26 чае. esej 01-71 |3 2 1 *— he | 7 [8t 4% |tventral Elec. Sup.Co.47Guar.Db.Stock| 105 —1.8 | 3 13 11 к 
1 До EC LAE Ist Y st De Stock fred.) ....... 105 —108 | 4 4 11 L ur 5| 4/0 | Charing Cross & Strand Electric Sup...) 9 — 5 5 8 Feb, Aug 
Н ectric Tramways Shares. . .. 11—2 710 0 — ad ad 5 2/3 pe. 44 per Cent. Pref. .....................|  51— 3 18 3 Feb, Aug 
4% Рега! London Ordin ок. re 92 — 95 | < 5 4 | June, Dec 933 M 6 273 ty Undertaking Hx Om. Pret. 43—5 410 0 a 
4 . 4 per Cent. Pref. Stock ............ 99 —102 | 8 18 10 - 963 st. 4% Do. 4% Deb. Stock (red. ]. . . . . . .. . ] 104 —106 | 3 16 2 w 
4% Do: реште Stock .......... ...... 96 —99 | 4 1 8 e t| -- B 5 90 | Chelsea Electric Supply Ord.............. —6 |4 3 4|March . 
47 y aide ia Debs. ................... 116 —118 13 711 25 . + Ist. | 44% |* Do. 43 per Cent. Deb. Stock nij" .| 107 —110| 4 8 0 In, Dec. 
2/6 City of Birmingham Trams.5% Gm. Pri.) 6—56} |41011 109 | ooi || 1| 5/0 | City of London Electric Ligh rd.] 104—103 | 6 19 6 | Feb, Aug 
4% Do. 4 per Cent. 1st Mort. eb 98 —101|3 19 5 994 10 6/0 | Do. 6 per Cent. Cum. Pref. voce] 18 —14 |4 Б 9 Jan, July 
5% | City City ant South London Rly. Con. р 49—51 |6 220 | Feb, Aug | 50 |49 |а; 5% Do. 5 per Cent. Deb. Stock (red.)... | 129 —127 3 18 11 Jn, Dec .. 
5% a per oons: Perp. Pror (1891) . . 126 —129 | 3 18 7 | Feb, Aug 128 St. 47 | Do. 43% 3nd Deb. Stock (red.) ....... 102 —105 4 9 5 NE 
6% Do. (1 de eesescesoooscopueeeoo . . 6 4 . 123 —126|4 0 4 oe 10! 4/0 County of London & Brush Prov. Ord. 7 - &} 414 2 КЕ 
5% | Ро. (1901)..................................... 190 —125 4 1 1 P. "| 10 во | Do. 6 per Cent. Cum. Pref. . . . ni-15 4 16 0 | Mar, Sept 
| 4% | Do. 4 per Cent. Perpe rpetual De abs MT 109 —112|311 7 May, Nov| -- st.] 4 | Do. 44% Deb. Stock (all paid) (red.) 108 — 111 4 9 8 = 
6% | Colombe Trams Lig. 5% 1st Mt.Db.(rd.)) 100 —103 | 4 17 0 - "| ++ I St.| 27/63] Do. Second Deb. Stock Prov. Certs. 99 —102 E : 
60 | Dublin United Trams. (1896) Ltd., | 19—13 | 4 4 7 oe ee ө 5| 20 | Folkestone Electricity Supply Со: € Ord| 5—6 4 8.4 us 
6/0 | Do. 6 per Cent. Pref. ..................... 15 -16 |315 0 e "| st.] 43% Do. 4) 1st Deb. Stock (г red.) . se| 100 —103|4 7 5 i 
6/0 | Electric zt. & Tract.ofAust. KON EFE 91724 618 4 - А 5| 36 | Hove Electric Lightin 71-8] 500 2 
5% | Do. 6 Cent. Deb. Stock (red.) . , 95 — 620 °° Б| 6/0 Кепш & Knights 5 Ord.....| I —1 | 4 611 a 
3/0 | Gt, Northern & City Rly. Prt Ord. (42 1—84 3 10 7 T E| 6% | Do. 6 per Cent. Ist Pref............. eset: = 4 5 9 Jan, July 
Gt. Northern, Piccadilly & Brompton St. 4% Koninda & Kngtbg.Co.&No Hill 
Ord., Speyer Bros. Scrip Certs. ...... 9 —10 Se v Co. (Joint Station) 4% Deb. Stck. (54) 101 —104 | 3 16 11 Y 
10% Imperial Tramwayr Ога ..... . 20 —21 4 13 0 | Mar, Sept 8| .. London Electric Supply Ord. . . .. 11—2 е W 
6% |} Do. 6 per Cent. Pref. ........... ... eb 14 —144 | 4 2 10 | Mar, Sept b|8/0| Do. 6 per Cent Fref. . . . . .. 5 —51 |5 90 1 8 
| 44% |t Do. 4j per Cont. Debs. ................. 169 —111 | 4 3 1 Jan, July St. 4% | Do. 4 per Cent. lat Mort. Debe 98 —101 | 4 0 6 Mr, In, S. D 
2/6 | {ale of ‘Thanet Elec. Trams & Lt. 5% Pi. 33-43 |517 8 TEE 16| 80 | Metropolitan Electric Sup. Ord. ......... 174-18) | 4 3 9 | April, Oct 
4X Do. 4 per Cent. Deb. Stock %%% % „6 „ „ „ 2 92 —95 4 4 8 ee 5 Do. 4 per Cent. Cum. Pret... "PTT 44—48 26 $t 
10| 14% | Liverpool I Overhead Railway Ord. 41-5 2 10 0 | Feb, Aug St. 44% Do. 43 рег Cent. Deb. Stock Ist Mort.| 110 — 114 3 19 8 In, Dec .. 
57 Do. 5 per Cent. Pref *00«»«0000900 6 %%% „ „ „ 60 10 - 4 13 0 Feb, Aug St. HE Do. r Cent. Mrt. Db. Stock er 96 — 09 3 11 7 oe 
4% | Do. 4 per Cent. Deb. 99 —101 | 3 19 6 | Jan, July ii 1160 чой, Hill Electric € Ord.... . 124—184 | 4 8 11 | March.... 
5,0 | London United Trams. 57, Саш. Pret. 11}—113 4 6 1 va Ng] .. 100| 4% er Cent. lat Mort. Debs. ...... 98 —101 3 19 3 $s 
А 4X Do. 47 1st Mort. Deb. Stock. 104 —1 3 16 8 ae "n "m 6 2 6 бу lectric Ord. **90090060080950«20000090* 54— 53 415 8 March 
.. | Mersey Con. Ord. 8tock...................| 8—11 2 zy i st. 47 Do. 4% Deb. Stock . . . . . .... . 98 —101 4 0 6 : 
a Do. 3 per Gent. Pu pe — 19—15 : aie 122 1| .. | Rand Electric. . .. . . . . . . . .. . 81 ч M 
M 4 per Cent. Ferp. Debs. ..... ненен. «s T . . : 1000 447 Royal Elec., Montreal 4) Y let Mt. Deb 99 —102 | 4 811 | April, Oct 
.. | Metropolitan Electric Trams Def ...... 3 " 8 zm 5 4% St. James's and Pall Vp 1 e 14 —16 | 416 8 | Feb, Aug 
0/6 Do. 5% Cum. Pret. ‚жаккка бан укку КЕКЕ —1 4 811 А è 5 зе Do. Ef Cent. Pref. ...... 7h - 8) 4 2 4 Feb, Aug 
5% | Montreal Bt. Rly.Bt прага Dbs.(1908)| 102 —104 | 4 16 3 f St. 317 er Cent. Deb. Stock (red.) ..| 98 —101 3 10 4 
4% Do. Sterling 44% Debs. (1 ind бөөн 105 —107 4 4 1 и 5 9/6 в Markets Electric Sup. Ord...| 3 -34 3 11 5 ex 
А New „ A i hi % Miss St. 47 Do. 4 per nd weis вок бї TN 85 —90 |4 9 6 К 
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NOTES. 


WE publish in this issue a report of the brief but interesting 
ceremony which took place at the Institution of Electrical 
Engineers last night, when the town of Colchester was pre 
sented with a fine historical painting in commemoration of the 
three-hundredth anniversary of GILBERT'S death. It is fitting 
that twentieth-century electricians should show their keen 
appreciation of the early work of the “father of electricity " 
in the sixteenth century, and no more appropriate manner of 
doing this could have been chosen than the presentation of 
this picture to GILBERT'S native town. With our reproduc- 
tion of the picture on another page will be found extracts from 
GiLBERT'S famous work, and also some interesting notes by 
Prof. SILVANUS THOMPSON, to whose exertions the revival of 
GILBERT's memory is largely due. 


AMERICA also wishes to honour GILBERT and perpetuate his 
memory. A proposal will be placed before the electrical con- 
gress at the St. Louis Exhibition next year to give the name 
Gilbert to the C.G.S. unit of magneto-motive force. The 
name of the Danish physicist, OERSTED, is chosen for magnetic 
reluctance, and the Maxwell, adopted at the recent Paris 
congress as a unit of magnetic field strength, is to be 
retained, it is suggested—so hat a Gilbert divided by an 


Oersted will represent a Maxwell. Another proposal is that 
a cadmium cell should replace the Clark cell as the recog- 
nised standard of E.M.F.—this proposition, it is hardly neces- 
sary to state, emanating from Prof. CARHART—and Dr. 
KENNELLY has put forward an ugly system of nomenclature 
for absolute electromagnetic and electrostatic units which will 
hardly find favour in this country. He proposes to employ 
the prefixes “ab” and “abstat” to designate absolute electro- 
magnetic and electrostatic units respectively, so that abvolt 
represents the electromagnetic unit of potential and abstatvolt 
the electrostatic unit. For euphony he suggests absohm 
rather than abohm for the electromagnetic unit of resistance. 
— : 

ALL these propositions, strange to say, have been accepted. 
by the American Institute of Electrical Engineers. Repre- 
sentative institutions in all other countries have been asked to. 
consider them, and doubtless the subject will soon be opened 
for discussion at the Institution of Electrical Engineers. 


f 

Іт is to be regretted that Col. RorroN's resolution at the 
London County Council meeting on Tuesday, relating to the pur- 
chase of Belgiantram rails by the Council, was not passed without 
alteration or addition. The motion was to the effect that the 
Highways committee be asked to report on the number of 
hours per week worked by the workmen in Belgian firms from 
whom the rails are obtained ; the rate of pay ; and whether 
they had to work on Sundays. An amendment, moved by 
Mr. McKINNON Woop, provided that, in addition to the 
resolution, the inquiry should embrace foreign firms making 
rails for the Government and provincial Corporations as 
well as for the London County Council The question. 
as to the amount of mining royalties paid by foreign 
firms as compared with those paid in Great Britain is also 
to be investigated. Upon a show of hands, the motion, as 
amended, was carried. In attempting to cover so much. 
ground it is to be feared that the ultimate object of the 
inquiry will be lost. 
have been provided by an investigation according to Col. 


All the information required would 


Rotton’s original motion and the whole matter might have 
Now, however, a con- 
siderable amount of time will he required to deal satisfactorily 
with the matter contained in the amended motion, and by the 
time the requisite information is forthcoming, buried in a volu- 
minous report full of miscellaneous statistics, the whole affair 
will either have been forgotten or have lost most of its interest. 


been settled almost immediately. 
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THE plot is thickening about the N-rays. Their discoverer's 
latest discovery necessitates a revision of all the views hitherto 
advanced regarding their nature, and, indeed, a revision of 
the experimental results themselves. It turns out that much 
at least of their effects is subjective, in the sense that the 


Not only were the brushes and commutator of the machine on 
which the fault occurred very badly damaged, but those of 
some of the other machines were also fused, thus indicating 
the enormous current that must have been generated. The 


result of this was to delay somewhat the resumption of supply, 
primary effect is produced upon the humours of the observer's "but at the end of thirty minutes the entire network was once 


eye. M. BLoNDLoT has found that for a dimly luminous | more alive. Immediate steps should be taken to prevent the 
object to be brightened by N-rays, it is not essential that the | recurrence of such -a regrettable incident, : and ‘there is 
N-rays should strike the object, but that it suffices if they 


somehow penetrate into the eye of the observer. The humours.| 
of the eye acquire a kind of temporary phosphorescence, and 
under the influence of that phosphorescence the face of a clock 
on the wall may become distinguishable in nearly total dark- 
ness. "This result is in itself highly interesting, and may lead 
to valuable physiological applications. But what we are more 
especially interested in is the bearing of the new fact upon our 
views regarding the N-rays and their relation to light. Beyond 
a mere description of the new facts, their discoverer does not 
enter into any discussion of them, and we are left to form our 
own opinion. Fortunately, we are saved from relegating the 
whole of N-ray phenomena to the sphere of physiology by the 
fact that the earlier accounts described an objective method 
of demonstrating their existence. It consisted in exposing a 
small flame or spark to the action of the N-rays, and photo- 
graphing it with and without the rays. The arrangement 


apparently no reason why the insertion of a maximum cutout 
in each. generator circuit should not have the desired effect. 
With several machines in parallel:there can be absolutely no 
risk that the cut-outs of the healthy machines will blow before 
that of the damaged one. 


THE Paper on mechanical stokers, by Mr. Gay, which we 
reproduce in this issue, contains little that the experienced 
station engineer does not already know. Yet as a summarised 
description of the various makes of stokers it will be of con- 
siderable interest to some of our readers. It is especially in 
localities where cheap coal is cheap, and where it therefore pays 
to employ a fuel of low calorific value, that mechanical stokers 
have their greatest sphere of utility ; but it will require more 
than the mere statement of a stoker manufacturer to convince 
us that, as was implied in the discussion, the employment of a 
mechanical stoker increases the useful calorific value of the 
poorer grades of coal to an equivalent of the very best. 


of those experiments seems to exclude any effect upon the 


photographie plate corresponding to the phosphorescence of 
the human eye. 


— 

AT 10:30 a.m. last Saturday, just when the fog was at its 
thickest, an entire failure of supply took place at the Eccle- 
stone-place station of the Westminster Electric Supply Co. 

The armature of à 225kw. machine developed a short-circuit, 
and before it could be switched off all the other machines pulled 
up, and the entire station had to be shut down. Some years 
ago each machine was equipped with a “minimum” automatic 
cut-out, but all the cut-outs opened simultaneously at 10 p.m. one 
Sunday evening, and ever since then they have been held up 
mechanically, in accordance with a practice now frequent. For- 
tunately, on that occasion the load was not very great, and the 
battery fuses were quite large enough to carry the out-going 
current. On Saturday, however, matters were very different, 
owing to the absence of either excess or minimum cut-outs on the 
generator panels. The station was fully loaded at the time— 
about eight bipolar, self-excited, shunt machines running— when 
a short-circuit occurred in an armature. Justatthat moment the 
switchboard attendant happened to be at the end of the gallery 
remote from the switch controlling the faulty machine, and 
before he was able to open that particular switch the rest of 
the machines were pulled up. 

THE battery being used almost entirely for balancing had 
been provided with only light fuses, and these naturally blew. 
For about half à minute the station was in complete darkness, 
until the emergency lights supplied by the battery came on. 
But by that time the mischief had been done, and as it was 
impossible to start up against full load all feeders were switched 
off, the undamaged machines started up and feeders switched 
on one at a time until the normal supply was resumed. 


after some discussion. 


— — 
The Daily News has discovered a new sensation in connection 


with the “octopus,” our contemporary's name for the British 
Electric Traction Co., which, it says, with a fine confusion of 
metaphor, exploded one of its mines at Willesden on Tuesday 
night. 
discovery, eight months after the event, that the Willesden 
Urban District Council has negotiated with the North Metro- 
politan Electric Power Distribution Co. for the sale of its 
electrieity works on the understanding that the company 
should supply the Council “in bulk” with electric energy at a 
certain low tariff which was specified. 


The explosion in our contemporary was caused by its 


“The sinister side 
of this matter," says our contemporary in its leading article, 
‘consists in the fact that the public have heard nothing of 
the transaction, in accordance with the methods of the trusts. 
It has been doue in the dark." In another article on the 
subjects it asks “ Why this unseemly haste?” We may state, 
for the benefit of our contemporary, that the basis of the 
transfer of the undertaking was agreed upon in April last, and 
that the full report on the subject by Mr. RUTHVEN-MURRAY, 
the Council’s electrical engineer, was published, together with 
our comments, in our issue of April 17th. Moreover, as the 
transfer had of necessity to be approved by Parliament, a Bill 
was introduced, naturally, with all the necessary publicity ; 
in addition to this, however, the steps of its progress through 
Parliament were notified in our columns in due course. We 
may add that the meeting on Tuesday night was for the 
consideration of draft agreements for the transfer and 
subsequent sale of electricity “in bulk” approved by the 
officers of the Council, and that the Council accepted them 
Before the sale is actually concluded 
the present draft agreements have, of course, to receive the 
formal assent of the North Metropolitan Electric Power 
D stribution Co. 


7 
* 
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THE extreme usefulness of wireless telegraphy under certain 
conditions, and when applied to certain purposes, was admirably 
illustrated on Tuesday, when the American steamer “ Kroon- 
land" from Antwerp to New York became disabled some 
distance west of the Fastnet, and had to put into Queenstown 
for repairs. Information of the breakdown was conveyed from 
the captain to the owners, and definite instructions were 
immediately telegraphed back. Passengers, also, were able to 
communicate with friends ashore, and assurances of safety were 
sent far and wide. It is not to be denied that when some sort 
of cogent regulations are applied to the working of wireless 
telegraph stations both ashore and afloat, the result will be an 
infinite boon to mankind, but in the meanwhile, much time 
and money is being wasted on attempts to cover long distances 
by methods which bids fair to impair the efficient working of 
the more useful ship-to-shore installations. 


Er Ga 


Correspondence.—Owing to pressure on our space, we are 
obliged to hold over until next issue an interesting letter by 
Mr, E. Graham Sheppard on “Photometric Tests of the Nernst 
Lamps.” 

University College, London.—lIt is announced that an 
anonymous gift of £50,000 has been made to University 
College, London, to be used for the Кошо of higher 
scientific education and research at the institution. The 
donation has been sent through Prof. Starling. 


Cable Interruptions. Date of Interruption. 
Dominica—Martinique 6 0 „% O ee ee Ge eeve May 9, 1902 
St. Lucia—Martinique оооооооооооооооооооео о о Мау 9, 1909 
Anjer—Ealianda о оооооьоооооооооосоооооо ое о о Aug. 2, 1902 
Cayenne—Pinheiros ........................ Aug. 18, 1902 
St. Lucia—St. Vincent .... ооооооооооооове ео Bept. 19, 1902 
Reissi-Issa (Yemen)—Camaran .............. Oct. 22, 1902 
Paramaribo— Cayenne Feb. 27, 1908 
New York—Hayti ...... ——— T Apr. 18, 1903 
Tourane-Amoůꝶppyoyhh ооо ооо Nov. 10, 1908 


Radium.—On Saturday evening Prof. H. Stroud delivered 
a lecture on radium at the Durham College of Science, 
Newcastle. After referring to the discovery of radium by 
Mme. Curie, the lecturer mentioned that less than one-quarter 
of a grain of radium bromide was used for demonstration 
popore that a He then touched upon the work of 

utherford, Soddy, Becquerel, Thomson, Ramsay, Strutt and 
Crookes. Owing to several persons being turned away from 
the doors, the lecture will be repeated to-morrow (Saturday). 

High-speed Railway Trials—During the last few weeks 
the trials (according to the Elektrotechnischer Anzeiger) have 
been continued at speeds of 200km. (124 miles) per hour 
and above, the most notable new feature being the very 
satisfactory manner with which current is collected at highest 
velocities, Tests carried out with a sleeping car attached to a 
motor car proved that up to speeds of about 160km. " 00 miles) 
per hour the trailer ran smoothly, but began to roll consider- 
ably at speeds of about 180km. (112 miles) per hour. The trials 
have—for the time being—been brought to an end, and speed 
trials with steam locomotives are soon to be commenced. 


Paris-Rome Telephonic Communication. — The Italian 
Minister of Posts and Telegraphs, Sig. Stelluti Scala, has 
written to M. Trouillot giving his support to the proposition 
made by the French Minister in the matter of nominating an 
Italian-French commission with the object of studying the 
best means of securing the regular working of the Rome- Paris 
telephone line. Sig. Stelluti Scala has appointed as Italian 
delegates Sig. Rodano, divisional chief, and Sig. Angelini, 
director of the Rome telegraph station. Sig. Stelluti Scala 
1 that the delegates should meet on December 15th at 

rin, which is half-way between Rome and Paris. 

Royal Institution.— The following are among the lecture 
arrangements at the Royal Institution before Easter: — Three 
lectures on Thursdays, January 14th, 21st and 28th at 5 p.m., 
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by Prof. Н. L. Callendar, F.R.S., оп “ Electrical Methods of 
Measuring Temperature "; six lectures on Saturdays, Feb- 
ruary 20th, 27th, March 5th, 12th, 19th, 26th, at 3 p.m., by 
the Right Hon. Lord Rayleigh, F.R.S., on “The Life and 
Work of Stokes.” The Friday evening discourses will com- 
mence on January 15th, when the Right Hon. Lord Rayleigh 
will lecture on “Shadows.” On Friday evening February 
26th, Mr. Alexander Siemens will deliver a discourse on ©“ New 
Developments in Electric Railways,” and on March 25th a 
lecture on * Liquid Hydrogen Calorimetry” will be given by 
Prof. J. A. Dewar, F.R.S. 

Personal.— Mr. S. L. Pearce, who until now has been deputy 
chief electrical engineer to the Manchester Corporation, has been 
chosen by the Manchester Electricity committee to succeed 
Mr. G. F. Metzger, who will act as consulting engineer for a 
fee of £150 a quarter, commencing on February lst, until the 
extension scheme prepared under his specification is com- 
pleted. Mr. Pearce was born in 1872, and, after bein 
educated at Bishop’s Stortford, was apprenticed to a firm of 
engineers. He subsequently obtained employment with 
Messrs. Richardson & Sons of Hartlepool, and, after gaining 
a certain amount of marine experience, became assistant 
engineer to the Metropolitan Electric Supply Co. For a short 
time he was then associated with the British Thomson-Houston 
Co., after which he was superintendent of the Central London 
Railway power house. In 1901 Mr. Pearce was appointed 
deputy chief electrical engineer at Manchester. 


Rugby Engineering Society.—A new institution, which takes 
for its name “The Rugby Engineering Society," has been 
promoted by the staffs of the British Thomson-Houston Co. 
and of Messrs. Willans and Robinson, but all interested in 
engineering are eligible for membership. The Society already 
numbers some 350 members. The officers for the session 
1903-4 are as follows :— 

President, W. J. Larke ; First Vice-President, C. H. Wingfield ; Second 
Vice-President, F. Samuelson. Council: C. Morehead, J. T. Newman, 
E. A. Reynolds, D. P. Thomson, W. R. Watson, E. B. Wedmore, G. B. 
Wilson. Hon. Recording Secretary, E. R. Briggs ; Hon. Corresponding 
Secretary, C. C. Wharton; Hon. Treasurer, J. T. Irwin. 

The first ordinary meeting was held on November 5th, when 
an interesting Paper was read by Mr. F. Samuelson on “ The 
Curtis Steam Turbine," the Paper э illustrated by curves 
showing the steam consumption, &c. "The second meeting, on 
November 19th, was devoted to a continuation of a discussion 
on the above Paper, and a very able and complete гер Was 
iven by Mr. Samuelson. The third meeting was held on 
ember 8rd, when a Paper was read by Mr. D. P. Thomson 

on “The Central London Railway.” 

Telegraphic Communication with the North.—The Associa- 
tion of Chambers of Commerce of the United Kingdom has 
received the following letter from the Post Office with regard 
to the question of underground telegraphs to the North of 
England and Scotland :— 

Sir: In reply to your letter of the 16th Nov., I am directed by the 
Postmac ter-General to give you the following information regarding the 
progress of the underground telegraph line to the North. The temporary 
wires in the pipes between Birmingham and Warrington are being re- 
ases by & permanent cable. Seventy miles of this cable have been 

rawn in, and when the remaining 12 miles are drawn in there 
will be a permanent underground system between London and Birming- 
ham, Manchester and Liverpool. There are already underground wires 
between Warrington and Manchester and Liverpool. The laying of the 
pipes north of Warrington to Carlisle is progressing, and the work will 
be finished this month. Temporary wires have been drawn in as far as 
Wigan, and will be continued to Preston. A permanent cable to Carlisle 
will be provided later. In Scotland it has not been possible at present to 
undertake more than one section of this work. That section is over the 
Beattock incline, where the overhead wires are much exposed, and the 
pipe work is completed. Pipes are also being laid north-eastward from 
Manchester to Leeds, and temporary wires will be provided, to be replaced 
later on by a permanent cable. This work will be completed before the 
end of the financial year.—I am, Sir, &c., A. F. Kina. 

Municipal Trading.—At Cheltenham on Saturday Sir 
Michael Hicks-Beach, in opening the new Town Hall, made 
some remarks concerning municipal finance, the responsibilities 
in connection with which he said were not always pleasant. 
In his opinion, the Cheltenham Corporation had not gone 
beyond the bounds of true municipal trading in embarking 
upon such schemes as electric lighting, sewage, municipal 
institutions, street improvements and the like. But it was 
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vital in all these matters that the ratepayers should have 
periodically placed before them the fullest and clearest account 
of the assets of their several undertakings, of the profits or 
losses and of. the provision made for the repayment of loans 
out of the rates. To secure this there must be a proper audit 
of municipal accounts conducted by qualified and independent 
&uditors. Municipal credit had fallen considerably during the 
past few years, the reason being that the amount of Govern- 
ment and municipal loans that had been issued to the public 
in the last 10 years was simply enormous. The remedy for 
this was to curtail expenditure on new municipal undertakings, 
temporarily, to the lowest possible limit. 


The late Sir F. Bramwell.—The funeral of the late Sir 
Frederick Bramwell took place on Friday at Hever. А 
memorial service was also held at St Margaret’s, Westminster, 
at which the following were amongst those present :— Viscount 
Knutsford, Lady Bliss (daughter of the deceased), Sir A. 
Noble, Sir John Aird, Colonel Crompton, R.E., Mr. Fletcher 
Moulton, K.C., Mr. Bosanquet, K. C., Professor Dewar, Sir 
P. Magnus, and Mr. P. Watts (Director of Naval Construction). 
The Institution of Civil Engineers was represented by Sir 
William White (president), Sir George B. Bruce, Sir J. Wolfe 
Barry, Sir Douglas Fox, Mr. James Mansergh, Mr. Charles 
Hawkesley, and Mr. J. C. Hawkshaw (past presidents), Sir 
Guildford Molesworth, Sir Alexander Binnie, and Dr. Kennedy 
(vice-presidents), Dr. Tudsley (secretary), and almost the 
whole of the Council and staff. Deputations were also present 
from the Royal Society, the Institution of Electrical Engineers, 
and the numerous other societies with which the deceased was 
associated. 


Fog Prevention by Electricity.—Mr. J. W. Bradley, city 
engineer of Westminster, wrote to Sir Oliver Lodge recently 
with reference to the prevention of fog by electricity, and asked 
if it would not be possible to devise an arrangement e 
to street arc lamps, so as to permit of a discharge of electricity 
at a large number of points in situations likely to be pro- 
ductive of most benefit, The following letter was received 
by Mr. Bradley in reply :— | 

The University, Birmingham, Dec. 4. 

My Dear Sir: Your suggestion seems a practical one, and it would be 
а very good thing if something of that kind could be done. The difficulty 
is the insulation. If that could be guaranteed, the matter would be com- 
paratively easy; but the potential is extremely high—say, 100,000 volts. 
The quantity is next to nothing, and very little power is sufficient, if only 
one could avoid leakage. Have you any ideas on this subject? I can 
tell you the kind of insulators that we employed for the single mast that 
I used in Liverpool, but it is a very different thing to try to distribute it 
over a number of street lamps. It is a matter very well worth considera- 
tion, however, and I.am glad to find that your attention is called to the 
matter. In the Liverpool experiment I was using a potential higher than 
100,000 volts; one could take sparks 4in. long. But a good deal smaller 
voltage would do if there are walls or other earthed surfaces in the neigh- 
bourhood, Fora lofty isolated mast the potential must be higher in order 
to secure adequate discharge. 

My view, of course, is that a town fog ought not to be produced; that 
it is very extravagant af a community to go to the double expense, first 
of producing a fog by incomplete combustion, and next of coping with 
it. But inasmuch as combustion reform will take some time, and 
meanwhile fogs are a nuisance, it is possible that something temporery 
might be done, even ina town. Fogs at sea and at harbours come in a 
different category, and it is quite appropriate to attempt to deal with 
them. There is, however, no more difficulty in dealing with one than 
another, and, in fact, the thicker the fog the more easily it is dealt with, 
if only adequate arrangements are made for the genuine supply of elec- 
tricity into the air.—Yours faithfully, (Signed) OLIVER Lopas. 


King's College Engineering Society.— The tenth annual 
dinner of this Society was held in the Victoria Hall of the 
Hotel Cecil last Saturday, the guest of theq evening being 
Sir John Wolfe Barry, K. C. B., F.R.S. About 125 were 
present, including certain of the college staff and past and 
present students. Prof. D. S. Capper occupied the chair. The 
toast of Our Guest was proposed by Mr. B. G. Cooke, vice- 
president of the Society, iud Sir John Wolfe Barry, in replying, 
said he thought that the profession of engineering was the 
most delightful in the world; out of no other could so much 
solid satisfaction be obtained. Referring to technical educa- 
tion, he deprecated “cramming” in any shape or form, and 
mentioned the professor who could “teach anybody anything 
if he only had two hours’ start." He had every hope of the 
sandwich system ; but he did not wish to commit himself in 
any way, and therefore reserved judgment. The College 


and Staff " was proposed by Mr. H. G. Rowley, hon. treasurer 
to the Society, and replied to by Profs, W. Grylls Adams, 
F.R.S., and W. Н. Н. Hudson. The latter, who is shortly 
retiring after 21 years' service, said his speech might be looked 
upon in the nature of a farewell ое. Since the college 
would shortly enter upon a new era of prosperity owing to its 
connection with the University of London and other changes, 
he could only compare his position to that of the patriarch 
Moses, who was permitted to look upon the promised land, but 
never enter it. Prof. Capper then proposed the Engineering 
Society," which was replied to by the President, Mr. F. W. 
Cramer Roberts, who called attention to the Society's prosperity 
and the fact that it now numbered more members than ever 
before. "Various vocal and instrumental selections were given 
during the evening, including an excellently-rendered flute solo 
by Prof. E. Wilson, for which he was encored. 

Faraday Society.—At the meeting of the Faraday Society 
on Tuesday the following two Papers were read in abstract: 
(1) “Total and Free Energy of the Lead Accumulator,” by 
Dr. R. A. Lehfeldt (see The Electrician, Vol. LI., p. 975) ; (2) 
„Bitumen in Insulating Compositions,” Part I., by Mr. D. A. 
Sutherland. In the discussion on the former, Dr. T. M. Lowry 
asked Dr. Lehfeldt to what extent he held to the view that 
lead sulphate was the normal product of discharge. He had 
always considered sulphate to be a disease of the lead accumu- 
lator. In reply, Dr. Lehfeldt said he thought the question 
largely depended upon whether an accumulator was charged 
and discharged fairly rapidly, or whether intervals of time 
were allowed between the two operations. Lead sulphate 
was a bad conductor and peroxide of lead a good con- 
ductor, and during discharge the particles of peroxide, and 
also the spongy lead, became covered with a very thin 
film of lead sulphate, which choked off the current. In 
ordinary use the effect of this was not noticed, but if the 
accumulator was left standing the sulphate formed over the 
working materials coagulated, as it were, and developing into 
larger crystals offered a higher resistance. Sulphating was 
nothing less than a process of gradually choking off the current 
by an accumulation of sulphates which hardened the plates. 
In his Paper Mr. Sutherland classified bitumen as follows :— 
Bitumen (proper): Trinidad pitch. (or. asphalt), Jew's pitch. 
Soft bitumen: Maltha, mineral tar, kir. Hard bitumen: 
Asphaltum. The objectionable features of crude bitumen 
showed that it was a mistake to employ unrefined pitch in 
joint boxes or troughs. The cheapness of brown coal or 
lignite was a temptation to use them, and electrical engineers 
should be very careful to see they were excluded as far as lay 
in their power. Bitumen was unquestionably a good insulator 
for low-pressure work but it did not appear to stand strains 
due to high pressures so well as many other insulating 
materials. Ina great many of the so-called vulcanised bitumen 
compounds he had found bitumen to be conspicuous by its 
absence. Wooden bridges in cable troughing were frequently 
a source of weakness. Dr. O. J. Steinhart referred to the 
tremendous variation in the quality of bitumen. Some 
specimens he had tested contained 40 per cent. of carbonace- 
ous matter, and others, apparently the same quality, only 16 per 
cent. Tests were necessary to determine theelectrical resistance. 
Dr. M. Sheddon said that before bitumen could be universally 
adopted the question of regularity of chemical composition and 
regularity of physical properties would have to be settled. 
Mr. Sutherland kept the greater proportion of his reply for the 
Society’s Journal, and a good many of the other queries he 
hoped to deal with in the second portion of his Paper, which 
would be read at another meeting. The question of the rela- 
tive electrical resistance of pitch and refined bitumen he had 
gone into, and there was a difference of nearly 30 per cent. 
As a matter of fact, cable makers were quite against using 
pitch. Want of durability was the drawback. 

Annual Dinner of the Institution of Electrical Engineers.— 
The fifteenth annual dinner of the Institution of Electrical 
Engineers took place at the Hotel Cecil on Wednesday even- 
ing, Mr. R. K. Gray, the president, being in the chair. 
Nearly 500 persons were present, including Lord Reay, Lord - 
Monkswell (chairman of the London County Council), Lord 
Biddulph, Lord Claud Hamilton (chairman of the Great 


THE ELECTRICIAN, DECEMBER 11, 1908. 


279 


Eastern Railway), Hon. A. Brodrick, Sir W. H. White, Sir 
Norman Lockyer, Prof. S. P. Thompson, Lieut.-Col. Crompton, 
Sir W. Ramsay, Sir A. R. Binnie, Col. J. J. Mellor, M. E. 
Hospitalier (President of the Société Internationale des Elec- 
triciens), Prof. W. E. Ayrton, Sir J. Wolfe Barry, Sir W.de W. 
Abney, Sir G. L. Molesworth, Sir J. F. Bridge, Major-Gen. W.T. 
Shone, Major-Gen. C. E. Webber, Sir Н. Mance, Mr. J. F. 8. 
Gooday, Lieut.-Col. Н. A. Yorke, Col. R. M. Ruck, Col. W. Pitt, 
Mr. R. B. Martin, M.P., Sir C. J. Owens and Mr. James 
Swinburne. After the loyal toasts had been honoured, 
Lord Monkswell proposed “ The Institution of Electrical 
Engineers,” and remarked that electrical engineers were the 
spoilt children of science. They had the advantage even of 
astronomers, for although the latter dealt with infinitely great 
things, yet they were utterly powerless to prevent terrestrial 
catastrophies ; electrical engineers, on the other hand, were 
concerned with infinitely small things, and yet were able to 
exercise complete control over the forces which they studied. 
It seemed to him that they had conquered realms of science 
undreamt of and unknown even in the days of their fathers, and 
that the victories of Cæsar, Alexander, of Wellington, Marl- 
borough and Napoleon could not be weighed for one moment in 
the balance compared with the triumphs of Kelvin and others. 
The president, in acknowledging the toast, said the manner 
in which the County Council had applied electricity to the 
tramways of the Xa s had met with warm approval from 
electrical engineers. He was afraid they could not be so 
hearty in their commendation of the smaller works which the 
County Council, in common with other bodies, undertook. 
The tendency to become universal providers was extending, 
and that had many drawbacks, because the extension 
narrowed the sources of production, and checked the spirit 
of invention and development. Great inventions had come 
from those who were untrammelled by too much standardisa- 
tion, a thing to be most studiously avoided. The electrical 
engineer was invading the domain of the mechanical engineer 
to a large extent and was greatly responsible for the develop- 
ment of high-speed reciprecating engines and turbines. Mr. 
J. Swinburne proposed “Railways and Telegraphs,” and 
referred to the transition now taking place in railway work. 
He complained of the difficulties which were put in the way 
when railways tried to obtain Parliamentary powers. There 
was а very large future before the telephone, and he should 
not be surprised if big dinners would not soon be conducted 
by telephone, each man dining in his own home. Sir C. J. 
‘Owens, in responding, said that the time was coming when 
electricity, instead of being the mere handmaid to railways, 
would become the sole motive power. He felt sure that a 
still closer alliance would be to their mutual good. Sir J. 
Wolfe Barry, whose name was also coupled with the toast, 
said it was a proud thing for this oc that it had led 
the way in cable enterprise, and it still held the foremost 
place in the telegraph world. We had no less than 225,000 
miles of cables in the world, of which considerably more 
than one-half were British. The capital held in this country 
in cable enterprises was no less than 30 millions sterling, 
and the international messages with Great Britain num- 
‘bered more than 100,000,000 of words per annum, of which 
one-fifth were Press and Government messages. The reduc- 
tion of rates which had taken place owing to the enterprise 
of British shareholders had amounted to between 60 and 
70 per cent. within a very short number of years, and they 
were now carrying messages over 100 nauts for 1d. a word. He 
yielded to nobody in the interest which he took in the fascina- 
ting subject of wireless telegraphy and in honouring the names 
of those connected with it, but as to competition with cables 
he rather held his own opinions. The Eastern Telegraph Co. had 
five cables from Cornwall, and they had dealt occasionally with 
15,000 words per hour. No less than 40 cables touched England, 
and if other cables were working at the same rate they had a 
total of 2,000 words, or 12,000 letters per minute. Let them 
fancy this discharge of words being bombarded into ether 
and encountering an equal bombardment from foreign countries. 
The prospect was appalling. The record of the cable enter- 
prise since 1850, when the first little cable was laid across the 
English Channel, was a great one, and one of which they 


might well feel proud. Prof. S. P. Thompson, in proposing 
“Our Guests,” said they had amongst them one they were 
delighted to honour. There had always been an entente cordiale 
between French and English electrical engineers since the 
exhibition of 1881, and M. Hospitalier's presence would tend 
to cement that feeling. He coupled the toast with the names 
of Lord Claud Hamilton, Sir William White and M. Hospitalier. 
Lord Claud Hamilton, in reply, said that railway chairmen 
were rather at sea with regard to electricity. It had made 
such strides in past years that they hesitated to carry 
out a project which, before it was completed, might he 
considered out of date. He hoped in future years he would 
be able to congratulate himself and the members of the Insti- 
tution on the progress made in the electrification of British 
railways on a system which offered some prospect of perma- 
nence. Sir William White said he did not believe in a hard 
and fast separation between scientific societies and engineerin 

societies. There was a distinction between pure and applie 

acience, but a man who devoted himself to the application of 
science was equally as worthy of respect as the pure science 
man ; and in connection with education matters engineers must 
not permit pure scientists to say what should be the training of 
the engineer. M. Hospitalier, who was accorded a very warm 
reception, expressed his great pleasure in having been for 
22 years a member of the losutütion of Electrical Engineers. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


To-day (PRIDAY), Deoember 11th. 
РнүзїсА1, SOCIETY. 

8 p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) “A Method for Mechanically 
Reinforcing Sound," by the Rev. T. C. Porter; (2) The Sim- 
mance-Abady ‘Flicker’ Photometer," by Messrs. Simmance 
and Abady ; v Exhibition of a Conductometer," by R. Apple- 
po (4) “ odel to Illustrate Various Properties of Wave 

otion," by Prof. L. R. Wilberforce. 
SATURDAY, December 19th. 
GLasaow Tecunicat COLLEGE SCIENTIFIC Society. 

7:30 p.m. Meeting at 88, Bath-street. Paper to be read: Steam 

bine Machinery," by A. A. Wynne. 
MONDAY, Deoember 14th. 
INSTITUTION or ELECTRICAL ENGINEERS: NEWCASTLE Local. SECTION. 

7:80 p.m. Meeting at the Durham College of Science. Paper to be 
read : “ Experiments on Eddy Currents,” by Dr. W. M. Thornton. 

INSTITUTION or MECHANICAL ENGINEERS: GRADUATES’ NECTION. 

7:30 p.m. Meeting at Storey's-gate, Westminster. Paper to be 
read: Main and Auxiliary Steam Pipes for Power Plants,” by 
H. Baker. 

TUESDAY, December 15th. 

INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER NECTION. 

7:30 p.m. Meeting at Owens College. Paper to be read: Electric 
Traction with Alternating Currents,” by A. C. Eborall. 

WEDNESDAY, December 16th. | 
INSTITUTION or ELECTRICAL ENGINEERS: BrRuINGHAM LOCAL SECTION. 

7:90 p.m. Meeting at the University, when Prof. R. Threlfall will 
Semonstrate his system of testing electric generators by air 
calorimetry already discussed in London. 

Roya, METEOROLOGICAL SOCIETY. 

7:30 pm. Meeting at the Institution of Civil Engineers, 25, Great 

e сігові Westminster. 
vERPOOL ENGINEERING SOCIETY. 

6 p.m. Meeting at the Royal Institution, Liverpool. Paper to be 

read ‘ Polyphase Working," by H. W. Wilson. 


THURSDAY, December 17th. | 
INsTrrUTION or ELECTRICAL ENGINEERS: LEEps Loca SECTION. 
7:30 p.m. Meeting in the Yorkshire College, Leeds. Paper to be 

read. Methods of Charging for Electrical Energy,” by Е. Н. 
Crapper 


INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be read: The City 
and South London Railway : Working Results of the Three-wire 
System,” by P. V. McMahon. 

FRIDAY, December 18th. 
INSTITUTION or MECHANICAL ENGINEERS. 

8 p.m. Ordinary Meeting. Paper to be read: An Enquiry into the 
Working of VariousWater Softeners,” by C. E. Stromeyer and 
W. B. Baron. 

SATURDAY, December 19th. 
JUNIOR INSTITUTION OF ENGINEERS. 

3 p.m. Visit to the Walthamstow Municipal Electricity Works 
Train from Liverpool Street, 2:23 p.m. 
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THE NEW ELECTRICITY WORKS AT EXETER. 


The Exeter electricity works was one of the pioneer pro- 
vincial stations, having been started in 1889 by the Exeter 
Electric Lighting Co. As the area is a large one, a single- 
phase high-pressure system was adopted, in accordance with 
the usual practice at that date, high-pressure continuous- 
current being employed for the arcs. The latter were supplied 
in series of 30 by Thomson-Houston arc lighters, and for the 
private lighting Mordey alternators were employed, driven by 
ropes from John Fowler engines. As these machines would 
not run in parallel, separate circuits were employed. It may 
be mentioned that the majority of the machines were still 
running on load until the starting of the new works a few days 
ago, and that in the Babcock ойе, which have been in 
operation since the start, none of the original tubes have had 
to be replaced. For the first two years the company was 
working under an electric lighting licence, but in 1891 it 
was deemed advisable to obtain a Provisional Order, and it was 


EXETER ELECTRIC SUPPLY SYSTEM. Pennsylvania 
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also decided that the overhead network, which consisted of: 
okonite wires supported on steel poles, should be replaced by 
underground cable. In the following year, therefore, a con- 


tract was entered into with the Fowler-Waring Cables Co. 


for the necessary high-tension feeders and low-tension distri- 
butors. . At that time rubber-covered cable drawn into iron 
pipes was used almost exclusively for underground work, and 
there was some difficulty in overcoming the prejudice against 
the use of any other material as an insulator. Nothwith- 
standing this, the original high-tension cables, laid in 1892, 
which were insulated with impregnated cotton, lead-covered, 
and armoured with galvanised iron wires (the armouring being 
protected with compounded Hessian tape) are still in opera- 
tion at their full pressure, and will form part of the new system 
which is now being completed. | 

Owing to the fact that the company started with insufficient 
capital, it did not pay its way, and in 1896 the company 
accepted an offer of the Corporation of Exeter to take over the 
works, two valuations having been made—by Prof. J. A. 
Fleming and the city surveyor (Mr. Cameron) Mr. H. D. 
Munro, who was then engineer-in-chief to the company, con- 
tinued as city electrical engineer, in which capacity he stil] 


acts. He had succeeded Mr. T. P. Wilmshurt (now borough 


electrical engineer at Derby) in 1893, and Mr. Wilmhurst's 
гос осенот was Мг. A. W. Jones (now of the British Thomson- 

ouston Co., who had been responsible for the original erection 
of the works). Dr. E. J. Domville, J.P., was the first chair- 
man of the Electricity commiittee, and after seven years' 
service he was succeeded by Ald. William Wreford, J.P., who 
was followed by Ald. W. H. Reed, the present chairman of the 
committee. As a municipal works the system gradually grew, 
and the policy was continued of concentrating the house 
transformers into sub- stations. Additional generating sets 
had also to be added —viz., an Easton, Anderson and Goolden 
set, a Raworth (Universal)-Mordey alternator, and a Hick, 
Hargreaves-Ferranti set. 

For some time past it was apparent that extensions were 
necessary, and in 1900 a report was prepared by Mr. H. D. 
Munro with estimates for building a new station on a site 
between the River Exe and the basin of the canal at the south 
end of the town. This report was submitted to Mr. T. P. 
Wilmshurst and received his approval Specifications were 
issued in 1901, Mr. Munro being responsible for those for the 
electrical equipment and Mr. Donald Cameron, then city 
surveyor, being architect for the buildings. A two-phase 
system was decided upon in view of the development of the 
demand for motive power; this would naturally involve a 
smaller alteration in the present network than the adoption 
of a three-phase system would have done. 


Scale of Feet. 


ALLOTMENT GROUND 
( The Property of the City Couneit) 


‚то. 2.— PLAN or біте, sHOWING Position or BUILDINGS. 


Tenders, together with Mr. Munro’s report on them, were 
submitted to Mr. Robert. Hammond, and after due considera- 
tion had been given to the opinions both of Mr. Hammond 
and Mr. Munro, the tenders of Mr. William Brealy, of Exeter, 
for buildings (£13,905), and the British Westinghouse Co. for 
the complete power house equipment (£29,707), were accepted. 
The latter tender was subsequently increased by £1,486 for chain 
grate mechanical stokers. Later on also, a contract for four main 
high-tension feeders from the new works to the two main sub- 
stations, as shown in the sketch map, together with 16-way 
Doulton conduits, was let to Messrs. Siemens Bros: & Co. for 
the sum of £2,450, which included the laying of the cables 
and ducts. The sub-contractors under the Westinghouse con- 
tract were Messrs. Babcock and Wilcox (boilers), Messrs. 
Belliss and Morcom (engines), Worthington Pumping Engine 
Co. (condensers), Messrs. E. Green & Son (economisers), 
Messrs. Willey & Co., Exeter (coal-conveying plant by the 
New: Conveyor Co., ironwork for buildings, coal bunkers, 
pipe work, &c.) and Messrs. C. and A. Musker (travelling 
crane). | 

The arrangement of the buildings is shown in the small 
general plan of the site (Fig. 2) and in the plan and cross- 
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section (Fig. 3). Mr. Cameron's design of the buildings com- | number of projecting square frames, as seen in the illustration, 


bines usefulness with a handsome appearance. 
the station by the main entrance access is at once gained to 
the engine room, and the offices are on the first floor on a level 
with the switchboard gallery, a cable room, stores, workshops, 
&c., being on the ground floor on either side of the main 
entrance hall. The engine room is lined with cream-coloured 
glazed bricks with a French grey and chocolate dado. Besides 
the windows in the roof, an excellent light is obtained from 
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frame is fastened to the chimney by a bolt at top and bottom, 
and when the scaffolding has to be raised a step higher, the lower 
of these boltsis taken out, and the frame is rotated a quarter turn 
round the upper angle so that the next side of the square 
comes against the chimney, and can in its turn he bolted to it. 
Another feature of the buildings is the basement, in which is the 
coal-conveying plant. This basement had to be made absolutely 
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large windows at the temporary end of the engine room. The ! watertight, as it is below the bed of the river, and for this 


floor will be of the imitation mosaic known as terazzo. The 
general dimensions of the buildings can be gathered from 
the plan and section, which are to scale. The height of the 
chimney is 150ft., and its internal diameter 8ft. 6in. 
Particular mention may be made of the scaffolding employed 


in building the chimney shown in Fig. 7, a uen of Mr. 
t consists of a 


Burridge, foreman to the building contractor. 


purpose a jin. thickness of cement to the inner side of the 
usual blue bricks has been found sufficient. 

The coal will at first be obtained from a siding from the 
Great Western Railway, to be made just outside the boiler 
house, as shown in Fig. 2, and later on arrangements will be 
made for economical conveyance from the barges in the busin. 
Four shoots passing through the wall of the boiler house are 


E 
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spaced at distances equal to a truck length, and coal will be At present town water is employed for feed purposes, but 
shovelled from the coal trucks straight into these. Thence it ultimately river water will be used. Although the basin is 
will pass into a chain bucket conveyor driven through spur nearer than the river, water from this source cannot be 
gearing by a two-phase motor, which takes it to the coal employed as there is always a considerable amount of oil in 
bunkers above the boiler house. The buckets are of the it emanating from the warehouses of some large oil importers 
gravity type, and are hung at intervals of 2ft. They are situated on the canal. The river water is soft and will merely 
built up of mild steel bottom plates with malleable cast side require filtering to remove the sand. Two Worthington direct 
acting steam pumps have been put in, each 
with a capacity of 2,500 gallons per hour, 
and there is also a three-throw pump by 
the same makers driven by a Westing- 
house two-phase motor and capable of 
supplying 3,900 gallons per hour. These 
feed pumps will be supplemented by some 
brought over from the old station. Feed- 
water heaters utilising the exhaust from 
the auxiliary engine will also come from 
the old works. Above the pump room is 
a feed tank of 10,000 gallons capacity. As 
seen in the drawing, a simple ring steam 
main is employed, the range consisting of 
10in. diameter lap-welded steel pipes, all 
in the boiler house, so that the only pipes 
in the engine room are the branches to 
the engines. All branches to the boilers 
are fitted with non-return valves. 

The engines are triple expansion, there 
being three sets rated at 400kw. each, and 
there is also a smaller 100kw. compound 
set. The larger engines seen in Fig. 5 
are capable of deveioping from 570 B.H.P. 
continuously at 360 revs. per min., and at 
a pressure of 145lb. to 150lb. on the stop 
valve, running condensing, and of giving 
25 percent. overload forshort periods. The 
plates, and are free to revolve round lłin. mild steel pins. ! three cranks are placed at 120deg. The slide valves are of the 
The coal from the side shoots is filled into the buckets through | piston type, there is a shaft governor working on the throttle, and 
a portable filler which can be moved to any part of the base- | 1n all respects the machines are in accordance with Messrs. Belliss 
ment, being mounted on wheels which run on outer rails, | and Morcom’s usual pattern. The governor guarantee is a varia- 
supported from the brackets which also carry the conveyor | tioninspeed not exceeding 3 percent. between no- load and full load 
rails. The filler is of the Star pattern, having an opening in A Worthington jet condenser is fitted to each engine. The 
the centre through which the coal enters, 
and openings round the circumference 
through which it is discharged. These 
openings in the circumference coincide 
with the pitch of buckets, and as coal can 
only pass into the bucket which is directly 
underneath the filler, all chance of spilling 
is prevented. The coal is discharged at 
different points over the storage hoppers 
by the raising of a cam, which arrests the 
lower portion of the bucket, causing it to 
swing up, and so discharge its contents. 
There are six coal bunkers, their total 
capacity being 500 tons of coal, and there 
is also a small bunker on the same level 
which can take 60 tons of ashes shovelled 
into the conveyor by hand. Coal from 
the bunkers gravitates through measuring 
hoppers to shoots feeding the Babcock 
and Wilcox chain grates, the capacity of 
the measuring hoppers being a quarter of 
а ton each. 

Three Babcock and Wilcox boilers have 
been put in, each of 4,020 sq. ft. of heat- 
ing surface and capable of evaporating 
13,0001). of steam per hour from and at 
212deg. They are fitted with superheaters, 
with the usual fittings, but no injectors. 


Fic. 4.—View or GENERATING PLANT. 
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Fic. 5.— GENERAL Утга or SWITCHBOARD. 


Steam at only 1501b. per square inch pressure will be emploved in 
order that the boilers from the old station may be utilised. 
These boilers will be titted with chain grate stokers and snper- 
heaters also. Two 320 tube economisers, with top boxes of 
the new pattern fitted with internal and oval lids, have been 
put in; their scrapers are driven by а small Hin, evlinder 


condensing water gravitates from the basin through an 18in. 
stoneware pipe to a large well, from which it is pumped by the 
Worthington pumps, forming part of the jet condenser. sets, 
through a 1510. riveted iron main, the condenser discharge 
returning tothe basin. Provision is also made for atmospheric 


| exhaust in connection with the usual relief valve. 
engine attached to the gearing frame of. the economiser, : 


The larger generators have 20 poles, and run at 360 revs. 
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er min., the frequency, therefore, being 60 C per second. 
The smaller machine has 14 poles, and run at 514 revs. per 
min., the terminal pressure in both cases being 2, 200 volts per 
phase. They have the usual two-phase windings, and are well 
ventilated. The exciter armatures are overhung beyond the 
outboard bearing, as seen in the photograph. The exciter 
current for the larger sets is 55 amperes at 100 volts when the 
generator is running at a power-factor of unity, and at 80 per 
cent. power-factor there is an increase of 2U per cent. in the 
exciting current. The pressure regulation guaranteed ts that 
there will be a rise of 6 per cent. when full-load is thrown 
off at unity power factor, 
and a rise of 24 per cent. 
when full-load at 80 per 
cent. power- factor isthrown 
off. The efficiency guaran- 
tees are 90} per cent. at 
half load, 93 per cent. at 
three-quarters load and 94 
per cent. at full load, these 
etticiencies being based on 
the C?R losses in armature 
and field coils and the 
armature iron loss, friction 
not being included. "The 
rise of temperature is 
guaranteed not to exceed 
32 C. at ful loal or 
10 C. at 25 per cent. over 
load for 24 hours. The 
machines are also to be 
capable of generating 50 
per cent. overload at a 
power-factor not less than 
ЗО per cent. for one hour, 
with a rise of temperature 
not greater than 50 C. 

The switchboard, Figs. 5 
and 6, has four main 
machine panels, as seen on 
the left, and three two- 
phase circuit panels, shown 
on the right. The arrange- 
ment of the board is clearly 


© 


we 


seen in the two illus 
trations, aul it will he 
noticel that there is a 


switch to each panel to 
change over from the main 
'bus bars to the hospital 
bus bars. These switches 
break under oil. The 
E E | two phases are connected 
| FFV together at one terminal 
N VVV on the dynamos, and this 

is led to a common earthed 


jin. = tft. | 
300-ampere 2 500-volt K Combined Rheostat. bus bar, to which there 
Non-Automatic D.P. L Vm. Rec. and Plug. are no connections on the 


Circuit- Breaker. M 100-a. D.P. S.T. G.B. 


к—--------------------------------------------0-2 


| 


Pilot Lamp Field Disc Switch. switchboard. The usual 
G.D. Lam N Syn. Rec. and Plug. h d in field rh 
Synchronising Lamp. O M 2,900.y. D. P. Shunt and main held rheo- 
200-4. ч. Am. T. Non-Automatie | T . " 
1008, DG. D.B. Am. Bus. Bar Switch.. stat is provided for each 
300-v. AC, L.S. Vm. P 200-8. 3,0 г-у. Poly. machine, the contacts for 
3,000-v. A.C. L.S. Vm. phase ntegratiux м T 

G.D. Rec. and Plug. Wattmeter. which are on the back of 


the board. These, in 
addition to the small transformers for the measuring instru 
ments, tend rather to crowd the wiring at the back of the 
board, and it is not improbable that the rheostat will be 
moved. The resistances connected to the rheostats are behind 
the board, a few feet away. On the feeder panels the 
switches at the top of the board are fitted with cut-out coils, so 
that they act also as circuit breakers, but those on the generator 
panels act only as switches. In the cable room beneath the 
switchboard gallery on the engine-room floor level, the trans- 
formers for the arc lighting and power circuits are placed, as 
well as the earthed 'bus bar already alluded to. The engine 
room is spanned by a 10-ton hand travelling crane. 


Leading from the works to each of the two sub-stations 
are two twin concentric paper-insulated lead-covered cables 
laid in Doulton ducts. Where the cables pass under the 
River Exe a different type is, of course, employed. For 
this purpose a special cable has been made, the two inners 
being first insulated and lead covered and the outer con- 
ductor being laid directly on the lead. Over this comes its 
insulation and another lead covering, and the whole is 
armoured with galvauised amd tarred iron wires O'22in. 
diameter laid on in two layers. The section of the inner cores 
of all the feeders is 0°06 sq. in., the outers being 0:09 sq. in. 
The two feeders to each sub station will be provided with Mr. 
Andrews’ device, so that in the event of one breaking down it 
will be automatically switched off, and the supply will continue 
uninterruptedly through the other. 

At present, the majority of the are lamps are still being 
supplied from the old Thomson-Houston are lighters, but every 
third lamp is connected on to tho low-pressure alternating- 
current evenit. Ultimately, however, all the lamps will be 
supplied directly from the low tension alternating-current mains, 
the lamp pillars being titted with two incandescent ramps and the 
usual automatie switch. The old 100 volts pressure is retained 
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throughout, but probably special 400-volt two-phase feeders 
will be run from the main snb-station to certain points for 
the larger motors. 

Applications for additional lighting and a large demand for 
motors are coming in, and there is no doubt that part of the 
large space left available for extensions will soon have to be 
occupied, In addition to this, the works should ultimately 
have a large tramway load, as, under an Act obtained this year, 
the Corporation has power to build tramways outside its own 
boundaries. It may also be mentioned that an arbitration has 
just taken place with regard to the valuation of the old horse 
tramways within the city. 

In the erection of the plant, Mr. C. A. Henderson has acted 
as resident engineer for the Westinghouse Company, and the 
entire work has been carried out under the supervision of 
Mr. H. D. Munro, the City electrical engineer. Our best 
thanks are due to Mr. Munro for the facilities given us to 
inspect the works, and for the large amount of information 
placed at our disposal. Although the building and the coal- 
conveying plant are not quite complete, the station is in opera- 
tion, and everything running satisfactorily. The formal 
opening will take place in March, by which time the station 
will have been handed over hy the contractors. 
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BTOKERS FOR ELECTRICITY GENERATING 
BTATIONS.* 
BY ALBERT GAY. 


It is almost unnecessary to remind you that from the days of 
James Watt until the present time, engineers all over the world 
have been ceaseless in their endeavours to bring about greater 
economy in the utilisation of energy; and so keen has become the 
competition towards this desirable end that the number of patents 
for appliances invented with this object in view probably amounte 
to many thousands, the greater portion of which, not having fulfilled 
the expectations of the sanguine inventor, have sunk into oblivion. 
Amongst these, the records of our Patent Office include а large 
number of machines which, if they could operate successfully, 
would upset all our present ideas regarding the laws of the con- 
servation of energy, and perpetual motion would be an established 
fact. We have of late heard & great deal about radium as an 
inexhaustible source of energy, but notwithstanding the gushing 
reports and brilliant forecasts of the daily press, the author prefers 
at present to pin his faith to those sources of energy to which he is 
accustomed—such as coal—rather than to radium. He proposes 
to confine his remarks in the present Paper to the consideration of 
one of the many types of appliances which have for their object 
increased economy in the raising of steam. 

In the generation of electrical energy, loss is taking place all 
along the line from the coal to the lamp, chiefly, however, in the 
boiler and engine, as will be seen in Table I., which the author has 
been able to reproduce by the kind permission of the editor of 
Power. Taking the calorfic value of a pound of fair quality coal at 
13,500 B.Th.U., it will be seen that less than 10 per cent. is 
delivered as mechanical energy to the dynamo. If, therefore, the 
full value of 18,500 B.Th.U. is obtained, only 1,278 B.Th.U. are 
available for use by the dynamo. Unfortunately, in practice, it is 
only too often found that nothing like the 18,500 B.Th.U. men- 
tioned are actually obtained even in the furnace, and given a 
sufficiently careless or incompetent stoker, the results may be very 
low indeed. 


Table I.—Showing Loss from Furnace to Lamp. 


— Per cent B. Th. U 
ВЕ уры: 1-00 135 
Boiler radiation .......... io vsu eis os 5:00 675 
Chimney gases m 22:00 2,970 
Radiation in steam pipes s 1:56 210 

" auxiliary pi o 0˙22 30 
» " exhausts .......... 1:40 190 
уу engines .................... 2:08 280 
Loss in engine exhaust .......... ——— 57°31 7,737 
Loss up to the engine .................... E р 
Balance (available energy) ......... T 
Loss between furnace and engine ....... Py 
Loses in engine ................ ITELETET 
„ | епегафог........................ 
Loss up to switchboard ...... Vix E ERO eas 
Balance (available) .......... iq adu s eines 
Loss up to switchboard .................. 
Loss in distribution 
Total delivered to lamps ........... QU RIS 
Total heat in coal.......... ER AG PIE PET | 


Perfect combustion is necessary to obtain the maximum value 
from the coal. The average boiler cannot be looked upon as an 
ideal apparatus for the economical generation of steam even when 
fired with the utmost care and skill, and, indeed, to obtain the 
highest calorific value from the coal, is a performance which can 
"s be carried out under laboratory conditions. Tests carried out, 
however, under such conditions have given us with some certainty 
the thermal units which may be obtained from any given class of 
coal under varying conditions of combustion; and the more com- 
plete the combustion, the higher is the efliciency until perfect 
combustion is attained. The thermal value of coal and tke 
quantity of air required in order to obtain perfect combustion are 
well known, and in the case of the coal previously mentioned 
having a calorific value of 13,500 heat units per pound, about 


* Paper read before the Society of Engineers, November 30th. 


180 to 185 cubic ft. of air is usually given as sufficient. In 
actual practice in & furnace, however, this amount would have to 
be largely exceeded, much depending upon the construction of the 
furnace, so that how to apply the knowledge experimentally 
obtained in the laboratory to the construction of a furnace so that 
ideal results may be depended upon has yet to be discovered. It is 
evident that a perfect apparatus of the kind would have to be entirely 
automatic, as the idiosyncrasies of the average human stoker would 
render the results unreliable even with the best designed and 
constructed apparatus. 

While not even the most sanguine inventor could go as far as to 
say that his apparatus fulfils the ideal conditions, there is no doubt 
that excellent results can be and are being attained, and great credit 
is due to those whose inventive ingenuity has been the means of 
attaining these results under the adverse conditions inherent in an 
average electric power station, even when watched by workmen who 
are able and willing to give the machinery a fair chance. The 
main object in life of the average human stoker when firing by hand 
appears to be to crowd on as much coal at a time as the furrace will 
hold—the bigger the lumps the better—then to shut the door and trust 
toluck. The principle of stoking a little at a time and often, at the 
same time regulating the draught and keeping a clear fire does not 
appeal to him. It is, therefore, not surprising that engineers should 
desire to replace the careless or incompetent stuker of the human 
variety with a machine of some kind which will even approximately 
fulfil the duties required of it. Itis with this object in view that so 
many mechanical stokers have been placed upon the market. 
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An ideal mechanical stoker should fulfil the following main 

requirements :— 
. Increased economy in fuel when compared with hand firing. 
A smokeless furnace even with bituminous coal. 
. Few wearing parts. 
Reliability. 
Self-contained. 
. Small capital cost. 
Small maintenance cost. 
. Small running cost. 
9. Adjustable feed. 

10. Automatic in action. 

The various types of mechanical stokers derive their names from 
the methods adopted for feeding he fuel into the furnace. They 
may be divided generally under the following heads :—Over or top- 
feed, where the fuel is deposited above the firebars ; and under-feed. 
The first type must be subdivided into two classes— viz., (a) 
sprinkler; and (b) coker. In the first case the fuel is thrown or 
sprinkled in small quantities at a time all along the furnace, and in 
the second case the fuel is dropped on or near the dead-plate just 
inside the furnace door, and moved slowly forward by means of 
moving firebars, rams or other mechanical devices, so that the gases, 
are given off slowly and consumed by passing over the clear fire 
ahead. 

The under-feed type, as its name implies, feeds the fuel into the 
furnace from below the bars by means of rams or screws or similar 
devices. In this case it is obvious that the whole of the coal has to 
pass through the fire before it can reach the top. The driving gear 
required to feed the fuel into the furnace, to oscillate or roek the 
bars in order to break up and remove the clinker, and also to regu- 
late the quantity of fuel, varies in construction and application in 
different stokers. The main principles, however, are common to 
each type, so that a general description of any one of a type will, 
except in detail, convey a good idea of all. | 

Fig. 1 of the illustrations shows a longitudinal section of a portion 
of the mechanism of a Proetor's sprinkling stoker. By the action of 
the moving gear and a spring shovel and tappet, a small quantity 
of fuel is distributed to different parts of the fire—viz., the back, 
middle and front. This is effected by thetappet having three different 
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throws, the whole being adjustable without opening the fire doors. 
The fire-bars are of the movable type, so preventing the adhesion of 
clinker and keeping the air-spaces free. The clinker also, by the 
movement of the bars, is gradually shifted along and worked otf the 
end of the bars into & clinker pit, from which it is removed when 
cold. The makers claim that they can regulate the quantity ot fuel 
to be burnt by a simple adjustment of the regulating screw of the 
ram, which supplies fuel to the shovel from 2 ewt. per hour per 
furnace upwards. The shovel being made V-shaped throws the 
fuel out in the form of a fan, and so distributes it well up to the 
sides of the flues. | 

Fig. 2 shows a longitudinal section of mechanism of the E.S.E. 
stoker, made by the Smoke Preventer Co. It will be seen that this 


Fic. 2. 


is also of the sprinkler type. A is the shaft carrying the fan or 
beaters; B, the fuel feed box which oscillates at right angles to the 
boiler front, and in doing so feeds the fuel from the hopper H 
through the opening above the fans, where it is caught by the vanes 
of the fan C, and projected into the furnace. Moving bars prevent 
adhesion of the clinker and carry it forward to the end of the grate, 
where it is deposited and removed in the usual manner. In order 
to regulate the amount of fuel delivered to the furnace the stroke of 
the fuel feed-box B is increased or diminished. With a view to 
producing equal distribution of the fuel over the whole furnace 
deflectors or distributing plates are provided, which detlect the fuel 
in the direction required. 
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Fig. 3 illustrates a longitudinal section of a Vicars stoker. This 
is of the second class of the top-feed stokers, and is known as a 
coker, or coking stoker. The fuel is fed from the hopper into boxes, 
from which it is gradually pushed by reciprocating plungers or rams 
on to the dead-plate. From the dead-plate it is pushed on to the 
moving fire-bars, which slowly convey it to the rear of the grate. 
The partially-consumed coke, with the clinker and ash, is discharged 
(as shown) over the end of the fire-bars into the flue, where thev act 
as a bridge and prevent the passage of free air directly into the flue. 
The feed is regulated by altering the rate of motion of the plungers. 
The motion of the fire-bars can also be regulated. 


- 


Fig. 4 shows & diagrammatie section of the ram and hopper of 
the Koker” stoker made by Messrs. Meldrum. The ram in this 
case is made in the form of a sector working on a pivot, and the 
makers claim that with this arrangement less power is absorbed 
than with sliding rams. The moving fire-bars have an undulating 
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surface, so that the reciprocating motion of adjacent bars prevents 
the chnker adhering. The air spaces are also very narrow, to 
prevent loss of fuel by passing between the bars into the ashpit. 
Figs. 5 and 54 show perspective views of the back and front ends 
respectively of a chain-grate stoker, as made by Messrs. Babcock 
and Wilcox. The grate consists of an endless chain of short cast- 
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Fio. 5. Back VIEW. 


iron fire-bars linked together and operated by passing over drums 
at either end, the front drum being revolved by a worm and worm- 
wheel. The coal is fed over the whole width of the grate, and the 
thickness or depth of the fire is regulated by the adjustment of the 
fire-doors, which are lifted vertically. This, added to the fact that 
the rate of travel of the grate can also be regulated, is claimed by 
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Fico. 5a.—Fronr View. 


the makers as fulfilling all the requirements for various classes of 
coal and varying demands of steam. It is claimed that it is entirely 
self-clinkering, and, as the fuel is exhausted by the time it reaches 
the back end of the furnace, the ash and clinker drop automatically 
into the ashpit in the usual manner. The whole stoker runs on 
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rails, and can be brought out clear of the boiler if required for 
examination or repair. 

Fig. 6 shows a longitudinal section of an underfeed stoker by the 
Underfeed Stoker Co. In this case the fuel from the hopper is 
carried under the bars by means of a screw, and is forced up through 
a cavity in the middle of the furnace and then slides down on either 
side of the sloping fire-bars, the clinker and ash accumulating at the 
bottom on either side of the furnace. The feed-screw as well as the 
bars are actuated by means of a small reciprocating engine on each 
stoker, so that it is self-contained. 

The two tests of hand-firing and underfeed stoker firing, respec- 
tively recorded in Table II., were conducted under the direction of 
the author. 


Table II. 

—— | | Hand firing. | Stoker. 
Daration of test in hours ...... оно ра outers 9 16 
Coal consumed (іп Ib.:»·mcß000h))J!J' 8,372 9,218 
Average per hour (in lb.) .................... 930 576 
Total water evaporated (in Ib.) .. ............. 74,075 78,937 
Total ash (in 1Ь.)............................ 780 1,474 
Actual evaporation of water (in lb.) per lb. of coal 8'84 8°56 
Equivalent evaporation at and from 212deg. .... 10:12 9-85 
Average cost of coal per toon 18s. 9d. | 11s. 4d. 
Average percentage of Cool es 11:5 
Calorific value of coal in B.Th.U. E | 14,200 12,800 


The small quantity of coal consumed by the stoker does not mean 
that the evaporative capacity of the boiler is reduced, but that no 
forcing was attempted and the firing was slow, as the demand upon 
the boiler at the time was small. "This is proved by the fact that in 
subsequent tests the consumption sometimes equalled 1,000lb. per 
hour. It must also be remembered that, when forced, hand-firing 
would also show a greater consumption per hour. Tests made with 
other stokers show the results recorded in Table III. These figures 
have been supplied by the makers. 


Table III. 
—— | a. b. C. d. 
Duration of tests in hours.. | 54 8 6 
Coal consumed (in Ib.) 9,243 | 10,656 n 14,784 
Average per hour (in1b.).., 1,760] 1,892[ омо j| — 2,404 
Total water evaporated), No infor- 

(їп! )................ f 92,000 | 108,760 \| mation. f 116,850 
Total ash (in lb.) ........ s4 538 3 3,030 
Actual evaporationof water | per 
155 lb.) per pound of coal f 9˙95 10˙20 = T9 

quivalent evaporation at . : 

and from 212 ...... } 11:96 12:99 Hs oe 
Cost of coal perton ...... 


n f No infor- ) 
Peg (| mation. f 
14,049 


Average percentage of CO; 


Calorific value of coal used | 
in B TEU sau a wee: j 


— 


Smudge, say 
14.275 14,509 12,000 


In the foregoing, a and b were sprinkling stokers, and c and d. 


were coking stokers. The average actual evaporation shown is for 
the three (a, b and d) 9:85, but the calorific value of the coal used in 
a and b is higher than in the tests in Table II. for the stokers. It 
would, therefore, appear that with coal having a calorific value of 
from 12,000 to 12,500 B.Th.U. per pound, the average evaporation 
with mechanical stokers is somewhere between 8lb. and 9lb. as 
shown in the test in Table IT. 

As regards the questions of reliability and cost of upkeep, the 
results are not always so satisfactory. The stokers under trial have 
been out of commisssion more often than is desirable, and the cost 
of maintenance is rather higher than the makers claim, amounting 
roughly to 10 per cent. per annum upon the capital cost. 

Other devices not usually classed as stokers, but worthy of 
mention in this connection are :—Pulverised fuel furnaces; liquid 
fuel furnaces; and double grate furnaces. In the first case the 
coal is ground up to an impalpable powder and is driven by means 
of compressed air through nozzles and is then set alight. By a 
proper regulation of the quantity of air admitted in proportion to 
the coal dust, it is claimed that very perfect combustion and con- 
sequently a high efficiency results. It must be remembered, how- 
ever, that the coal has first to be reduced to dust by mechanical 
means; and as far as the author knows, there does not appear to be 
conclusive evidence that the cost of pulverising the coal and the 
risk attendant upon doing so, is not prohibitive. It is, however, too 
early to express an opinion, and theoretically at least the idea is a 
promising one. The liquid fuel furnace is really a variety of that 
first named, and does not call for special comment. Instead of coal, 
crude hydrocarbon oil is forced into the furnace by means of com- 
pressed air, in the form of a fine spray, and then ignited. Economy 


and convenience are claimed for this apparatus. It has been 
suggested, however, that if largely adopted, the price of crude 
petroleum would probably rise rapidly and so destroy the main 
advantage claimed. 

The double grate furnace, as its name implies, consists essentially 
of two grates, one above the other. The upper one is formed of 
tubes expanded into headers at either end, the latter being connected 
to and forming part of the circulating system of the boiler. Upon 
this grate the fire is placed, the fuel being fed by hand through the 
fire-doors in the usual manner. The only direction that the draught 
can take is downwards, that being the only path to the flue. When 
the fire has fairly started, the small particles of incandescent fuel 
fall between the bars, or rather tubes, of the upper grate, into 
another grate below, and there accumulating form an incandescent 
bed which immediately consumes any gases which may come 
through from above unconsumed. It is claimed that the admission 
of cold air into the furnace after the fire has properly started is 
impossible except when the fires are cleaned, as all the air adinitted 
when firing the top grate has to pass down through the fire, and the 
middle door is only opened very occasionally for cleaning purposes. 
There should apparently be very complete combustion, but it would 
appear that the circulation in the tubes of the top grate would have 
to be exceptionally good to prevent overheating, and it would be 
interesting to know what happens in practice when hard water is used. 
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The chief advantages claimed by the makers of all these appliances 
are practically the same, viz.:— 

1. That there is more perfect combustion than is possible in any other 
way, and consequent economy. 

2. That a lower grade coal can be consumed. | 

3. That а smokeles furnace and a clear fire is always possible even with 
bituminous fuel. "m 

4. That the necessity of frequently opening the doors and admitting 
cold air with all its attendant risks and disadvantages is removed. 

9. That there is a saving in labour. 


It is interesting to note that one maker puts in as a special 
claim—‘“ The fewness of the working parts and their extreme sım- 
plicity,“ while at the same time he issues a detailed list of“ spare 
parts,” each illustrated and numbered from 1 to considerably over 
100, all or any of which it is assumed may be required to be replaced 
periodically. 

As a set-off against the advantages claimed by all makers (they 
are, of course, unanimous) it is only fair to give some of the disad- 
vantages claimed by some users, who are not unanimous in this 
respect. In this, as in every question connected with engineering 
matters, there is a divergence of opinion, and necessarily so, for no 
piece of machinery can possibly give identically the same results 
when run in a different place and under different conditions. All 
appliances must be selected to suit the conditions existing, unless it 
is possible or rather practicable to alter the conditions to suit the 
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appliances. The disadvantages claimed by some users will, there 
fore, be no surprise to anyone, and are as follows :— 

1. There is no economy. 

2. Lower grade coal is not worth burning, and it smokes anyway. 

8. Cost of upkeep is excessive. 

4. In an electric power station the mechanical stoker has to be supple- 
mented by hand firing on account of varying load. 

5. It is frequently out of order. 

6. It reduces the capacity of the boiler. 


The above represent the extremes of opinion for and against. 
It will be fairer, perhaps, to now give the opinions for and against 
of the chief engineers in some of the largest electric power stations 
in London and the provinces. Expressions of opinion were invited 
by the author in a series of questions, and they and the abbreviated 
replies are as follows, both being numbered consecutively. 


QUESTIONS. 
I. телш had any experience with mechanical stokers in your 
wor 

II. What type? 
. Are they satisfactory or otherwise? 

IV. Principal defects, if any ? 

V. Are they still in use? 
VI. If abandoned, for what reason? 
. Additional information or expression of opinion. 


RerLres.— London Stations. 


No. 1.—Question I. Yes, 44 years. II. Top feed. III. Otherwise. 
IV. Less economical than hand-firing. Maintenance costs heavy. 
Boilers could not be forced to same extent as with hand-firing. Not 
smokeless. V. No. VI. Reasons given above. VII. Mechanical stoking 
does not pay in London, as a large proportion of the cost is swallowed 
up in carriage. Probably a saving may be effected if coal can be obtained 
at not more than 78. 6d. per ton delivered. 

No. 2.—Question I. Yes, over two years. II. Top-feed. III. Other- 
wise. IV. Not as economical as hand.firing. Did not prevent smoke. 
Unreliable. Upkeep expensive. V. No. VI. Reasons given above. 
VII. In London it pays to use the best coal you can get on account of 
high charge for carriage, and this does not do for mechanical stokers. 

No. 3.—Question I. No, cannot recommend them. 

No. 4.— Question I. No. 

No. 5.—Question I. Yes, but only recently. 
up to now. 

Nos. 6, 7 and 8.—Question I. No. 

No. 9.—Question I. No, as from previous experience and that of others, 
Ifind they are usually abandoned after two or three years, or some 
shorter period. 

No. I0.—-Question I. Yes, several years. II. All types. III. All have 
given trouble, none are perfect. IV. Not specified. "V. Most of them. 
VII. When working at full capacity, satisfactory, but with fluctuating 
loads prefer hand-firing. More efficient than hand labour, as it requires 
less wages and does not strike. 

No. 11.—QuestionI. Yes. II. Both top and underfeed. III. Otherwise. 

Хо. 12.—Question I. Just experimenting. 

Хо. 13.-—Question I. Yes, two years. II. Top feed. III. Yes. V. Yes. 


Have given satisfaction 


No. 14. - Question I. Yes, but not long. (No information.) 

Хо. 15.— Question I. Have tried several, but have попе in use now. 
No. 16.— Question 1. Yes. i information.) 

No. 17.—Question I. Yes. . Top feed. III. Fairly satisfactory. 


IV. Cannot force on load. V. Yes. 
class of coal. 

No. /&.-—Question I. Yes, 14 years. II. Top feed. III. Entirely satis- 
factory. IV. No defects whatever. 

No. 19.—Question I. Yes. II. Top feed. 
smoke; (2) heavy repairs. 

No. ?0.—Question I. No. ° 

No. 21.—Question I. Yes. II. Under-feed. III. Otherwise. IV. 
Uneconomical, smoky, unreliable. V. No. VI. Reasons given. VII. 
Mechanical stokers not necessary in London, and do not pay for the 
capital invested in them. 


VII. Type of stoker should suit 


III. Yes. 


Provincial Stations. 

No. I (on the coualrieldz),— Question I. Yes. П. Top feed. III. 
Satisfactory. V. Yes. VII Average price of coal, 7s. 3d. per ton. 

No. 2 (оп the coaltields.—Question I. Les. II. Top feed. III. Quite 
satisfactory. IV. No material defects. V. Yes. VII. 9s. to 108. per ton: 
coal used, washed slack and washed peas. 

No. 3 (not on coalfields) — Question I. Yes, three years. II. Top feed. 
III. Otherwise. IV. (1) Limited the output of the boilers; (2) evapora- 
tion duty low; (3) high cost for maintenance (frequent renewal of parts). 
V. No. VI For reasons given. 

As already stated, the opinions differ, and while it would appa- 
rently be obvious that on or near the coaltields mechanical stoking 
would be almost essential, there appears to be a doubt as regards 
London. 

It must be remembered that a fair grade of coal, say of 13,000 
to 14,000 B. Th. U. per pound, would cost in Wales or in the North 
of England at the pit's mouth say 8s. or 9s. per ton; by the time 
it arrived in London its cost will have double, while its calorific 
value remains the same, or perhaps a trifle less. The cost per ton 
must now be taken as from 16s. to 18s., made up equally of intrinsic 
value and rail carriage. Now suppose we take a low grade of coal, 
having, say, a caloritie value of 11,000 or 11,500 B.Th.U. per pound, 
which inay cost, say, 5s. or even 4s. at the pit's mouth. By the 


IV. (1) Liable to 


time it reaches London the cost has gone up to 12s. or 14s. per ton, 
made up of 4s. or 5s. intrinsic value and 8s. or 9s. rail carriage. It 
would appear that it is the wisest course to pay for heat units rather 
than for rail carriage, and that, therefore, the higher the grade of coal 
burnt in London, the greater would be the resultant economy. The 
question is a debatable one and is worth ventilating, and it is hoped 
that expressions of opinion upon this point may be freely given by 
those present. It will be seen that two engineers in their replies 
give diametrically opposite opinions upon this question. 

The author desires to thank those gentlemen who have so kindly 
assisted him by lending him lantern slides, diagrams and models. 
He also desires to express his deep appreciation of the honour con- 
ferred on him in being permitted, as a non-meinber of the Society, 
to contribute to its T'ransactions the present Paper. He further 
begs to tender his sincere thanks to his old friend and colleague, 
Mr. J. Patten Barber, the esteemed and able president of the 
Society, for his kindness in inviting him to prepare and read a 
Paper upon a subject of such importance to all electrical engineers. 


The following is an abstract of the discussion :— 


Mr. J. H. ROSENTHAL was of opinion that, with the present large- 
sized boilers employed, mechanical stokers were a necessity, because the 
work of coaling could no longer be done efticiently by hand. Troubles 
with these devices arose mostly through neglect, too little attention bein: 
paid to the mechanism. To illustrate the labour-saving qualities of such 
stokers, the speaker mentioned that the new power house of the District 
Railway was to be equipped with 64 boilers of an evaporative capacity of 
20,0001Ь. of steam per hour each. While only 64 men were required in 
this case to attend to the stoking arrangement, eight times this number 
would have been required if hand-stoking with smaller units had beer 
adopted. Hand in hand with the adoption of large units went the saving 
in space. Asa sign of the favourable opinion prevailing with regard to 
mechanical stokers, Mr. Rosenthal recited the case of the Corporation of 
Exeter, which asked the opinion of the engineers of 30 stations thus 
equipped before deciding upon the adoption of mechanical devices fo. 
its own use. 

Mr. W. H. BOOTH drew attention to the thinning of the fire—in 
certain mechanical stokers—towards the end of the grate, thereby 
offering to the air at this point a different resistance to that prevailin,, 
elsewhere. Unequal combustion and excess of air at certain points 
must ensue. 

Mr. W. E. GOWER corroborated Mr. Rosenthal's remarks on the lack 
of intellectual attention given to the mechanism of the device. "Touch. 
ing upon the remark made by a previous speaker to the effect that gas 
would in time supplant steam, the speaker doubted very much that this 
would be the case, with the possible exception of chemical works, which 
could use residues for producing gas. 

Mr. F. G. WATKINSON believed chain stokers to be most unsatis- 
factory, but stated that he had obtained good results from an underfeed 
stoker. He arrived at the best results when burning the cheapest coal. 

Mr. E. BENNIS pointed out the advantages with regard to the length 
of boiler life which ensue from a temperature as uniform as possible at all 
its points. This could best be obtained by sprinkling the coal over the 
grate by means of an automatic shovel arrangement which distributed 
the coal in an appropriate manner, leaving aiv spaces between the small 
charges of coal thrown on the grate. 

Mr. C. ERITH was of opinion that to get best results from boilers 
fitted with mechanical stokers, mechanical draught ought to be adopted 
at the eame time. 

Mr. ALBERT GAY replied briefly to the discussion, but touched upon 
no new points. 

A hearty vote of thanks to the author concluded the meeting. 
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be assigned as true causes, and, if I may say so, those philosophizers 
utter some resounding words; but about the thing itself prove nothing 
in particular. Nor does this attraction accredited to amber arise from 
any singular quality of the substance or kinship, since by more thorough 
research we find the same effect in very many other bodies; and all bodies, 
moreover, of whatever quality, are allured by all those bodies. Similarity 
alsois not the cause, because all things around us placed on this globe of 
the earth, similar and dissimilar, are allured by amber and bodies of this 
kind; and on that account no cogent analogy is to be drawn either from 
similarity or identity of substance. But neither do similars mutually 
attract one another, as stone stone. flesh flesh, nor aught else outside the 
class of magneticks and electricks. Fracastorio would have it that 
“ things which mutually attract one another are similars, as being of the 
same species, either in action or in right subjection. Right subjection is 
that from which is emitted the emanation which attracts and which in 
mixtures often lies hidden on account of their lack of form, by reagon of 
which they are often different in act from what they are in potency. 
Hence it may be that hairs and twigs move towards amber and towards 
diamonds, not because they are hairs, but because cither there is shut up 
in them air or some other principle, which is attracted in the first place, 
and which bears some relation and analogy to that whicb attracts of 
itself; in which diamond and amber agree through a principle common 
to each." Thus far Fracastorio. Who if he had observed by a large num- 
ber of experiments that all bodies are drawn to electricks except those 
which are aglow and aflame, and highly rarefied, would never have given 
a thought to such things. Itis easy for men of acute intellect, apart 
from experiments and practice, to slip and err. In greater error do they 
remain sunk who maintain these same substances to be not similar, but 
to be substances near akin ; and hold that on that account a thing moves 
towards another, its like, by which it is brought to more perfection. 
But these are ill-considered views; for towards all electricks all things 
move except such as are aflame or are too highly rarefied, as air, which 
is the universal effluvium of this globe and of the world. 

.. . Thus then very many things are said to attract, the reasons for 
whose energy must be sought from other causes, Amber in a fairly large 
x mass allures, if it is polished; in a smaller mass or less pure it seems not 
to attract without friction. But very many electricks (as precious stones 


and some other substances) do not attract at all unless rubbed. On the | 


other hand, many gems, as well as other bodies, are polished, yet do not 


xallure, and by no amount of friction are they aroused; thus the emerald, 


agate, carnelian, pearls, jasper, chalcedony, alabaster, porphyry, coral, 
the marbles, touchstone, flint, bloodstone, emery, do not acquire any 
power; nor do bones, or ivory, or the hardest woods, as ebony, nor do 
cedar, juniper, or cypress; nor do metals, silver, gold, brass, iron, nor 
any loadstone, though many of them are finely polished and shine. But 
on the other hand, there are some other polished substances of which we 
have spoken before, toward which, when they have been rubbed, bodies 
incline. This we shall understand only when we have more closely 
looked into the prime origin of bodies. 

. .. Those substances which bave received their chief growth from 
moisture, whether aqueous. or fatty, or have taken on their form by a 
simpler compacting from them, or have been compacted from these same 
materials in long ages, if they have a sufficiently firm hardness, if rubbed 
after they have been polished and when they remain bright with the 
friction—towards those substances everything, if presented to them in 
the air, turns, if its too heavy weight does not prevent it. For amber 
has been compacted of moisture, and jet also. Lucid gems are made of 
water; just as Crystal, which has been concreted from clear water, not 
always by a very great cold, as some used to judge, and by very hard 
frost, but sometimes by a less severe one, the nature of the soil fashioning 
it, the humours or juices being shut up in definite cavities, in the way in 
which spars are produced in mines. So clear glass is fused out of sand, 
and from other substances, which have their origin in humid juices. 
But the dross of metals, as also metals, stones, rocks, woods, contain 
xenrth rather, or are mixed with a good deal of earth; and therefore they 
do not attract. Crystal, mica, glass, and all electricks do not attract if 
they are burnt or roasted; for their primordial supplies of moisture 
perish by heat, and are changed and exhaled. 

. . « Those, however, which partake of the true earth-substance or аге 
very little different from it, arc seen to attract also, but from a far different 
reason, and (so to say) magnetically; concerning these we intend to 
speak afterwards. But those substances which are more mixed of water 
and earth, and are produced by the equal degradation of each element 
(in which the magnetick force of the earth is deformed and remains 
buried; while the watery humour, being fouled by joining with a more 
plentifal supply of earth, has not concreted in itself but is mingled with 
earthy matter), can in no way of themselves attract or move from its 
place anything which they do not touch. On this account metals, 
marbles, flints, woods, herbs, flesh, and very many other things can 
neither allure nor solicit any body either magnetically or electrically. 
. (For it pleases us to call that an electrick force, which hath its origin 
xfrom the humour.) But substances consisting mostly of humour, and 
which are not very firmly compacted by nature (whereby also they do not 
bear rubbing, but either melt down and become soft, or are not levigable, 
such as pitch, the softer kinds of resin, camphor, galbanum, ammoniack, 
storax, asafœtida, benzoin, asphaltum, especially in rather warm weather) 
xtowards them small bodies are not borne; for without rubbing most 
electricks do not emit their peculiar and native exhalation and effluvium. 
The resin turpentine when liquid does not attract; for it cannot be 
rubbed ; but if it has hardened into a mastick it docs attract. 

. . . Electrical motions become strong from matter, but magnetick 
from form chiefly ; and they differ widely from one another and turn out 
unlike, since the one is ennobled by numerous virtues and is prepotent ; 
the other is ignoble and of less potency. and mostly restrained, 
as it were, within certain barriers; and therefore that force must at 


‘interposed, there will be no movement. 


times be aroused by attrition or friction, until it is at a dull heat and 
gives cff an effluvium and a polish is induced on the body. For spent 
air, either blown out of the mouth or given off from moister air, chokes* 
the virtue, If indeed either a sheet of paper or a piece of linen be 
But a loadstone, on the other 
hand, without friction or heat, whether dry or suffused with moisture, as 
well in air as in water, invites magneticks, and aitracts them even with 
the most solid bodies interposed, even planks of wood or pretty thick 
slabs of stone or sheets of metal, А loadstone appeals to magneticks* 
only; towards electricks all things move. A loadstone raises great 
weights; so that if there is a loadstone weighing two ounces and strong, 
it attracts half an ounce or a whole ounce. An electrical substance 
only attracts very small weights; as, for instance, a piece of amber of 
three ounces weight, when rubbed, scarce raises a fourth part of a grain 
of barley. But this attraction of amber and of electrical substances 
must be further investigated ; and since there is this particular affection 
of matter, it may be asked why is amber rubbed, and what affection is 
produced by the rubbing, and what causes arise which make it lay hold 
on everything? As a result of friction it grows slightly warm and 
becomes smooth; two results which must often occur together. A large 
polished fragment of amber or jet attracts indeed, even without friction, 
but less strongly; but if it be brought gently near a flame or a live coal, 
so that it equally becomes warm, it does not attract small bodies because 
it is enveloped in a cloud from the body of the flaming substance, 
which emits a hot breath, and then impinges upon it vapour from a 
foreign body which for the most part is at variance with the nature of 
amber. Moreover the spirit of the amber which is called forth is 
enfeebled by alien heat wherefore it ought not to have heat excepting 
that produced by motion only and friction, and, as it were, its own, not 
sent into it by other bodies. For as the igneous heat emitted from any 
burning substance cannot be so used that electricks may acquire their 
force from it; so also heat from the solar rays does not fit an electrick by x 
the loosening of its right material, because it dissipates rather and con- 
sumes it (albeit a body which has been rubbed retains its virtue longer 
exposed to the rays of the sun than in'the shade; because in the shade 
the effluvia are condensed to a greater degree and more quickly). Then 
again the fervour from the light of the sun aroused by means of a burn- 
ing mirror confers no vigour on the heated amber ; indeed it dissipates 
and corrupts all the electrick eflluvia. Again, burning sulphur and hard* 
wax made from shell-lac, when aflame do not allure; for heat from fric- 
tion resolves bodies into effluvia, which flame consumes away. For it is 
impossible for solid electricks to be resolved into their own true effluvia 
otherwise than by attrition, save in the case of certain substances which by 
reason of innate vigour emit effluvia constantly. They are rubbed with 
bodies which do not befoul their surface, and which produce a polish, as 
pretty stiff silk or a rough wool rag which is as little coiled as possible, or 
the dry palm. Amber also is rubbed with amber, with diamond, and with 
glass, and numerous other substances. Thus are electricks manipulated. 
These things being so, what is it which moves? Is it the body itself, 
inclosed within its own circumference? Or is it something imperceptible 
to us, which flows out from the substance into the ambient air? Some- 
what as Plutarch opines, saying in his Questiones Platonica:: That 
there is in amber something flammable or something having the 
nature of breath, and this by the attrition of the surface being emitted 
from its relaxed pores attracts bodies. And if it be an effusion does it 
seize upon the air whose motion the bodies follow, or upon the bodies 
themselves? But if amber allured the body itself, then what need were 
there of friction, if it is bare and smooth ? 

.. . It is probable therefore that amber does exhale something% 
peculiar to itself, which allures bodies themselves, not the intermediate 
air. Indeed it plainly does draw the body itself in the case of a spherical 
drop of water standing on a dry surface; for a piece of amber applied to it 
ata suitable distance pulls the nearest parts out of their position and draws 
it up into а cone; otherwise, if it were drawn by means of the air rushing* 
along, the whole drop would be moved. That it does not attract the 
air is thus demonstrated: take a very thin wax candle, which makes a 
very small and clear flame; bring up to this, within two digits or any 
convenient distance, a piece of amber or jet, a broad flat piece, well pre- * 
pared and skilfully rubbed, such & piece of amber as would attract bodies 
far and wide, yet it does not disturb the flame; which of necessity would 
have occurred, if the air was disturbed, for the flame would have followed 
the current of air. As far as the effluvia are sent out, so far it allures ; 
but as a body approaches, its motion is accelerated, stronger forces draw- 
ing it; as also in the case of magneticks and in all natural motion ; not 
by attenuating or by expelling the air, so that the body moves down 
into the place of the air which has gone out; for thus it would have 
allured only and would not have retained; since it would at first also 
have repelled approaching bodies just as it drives the air itself; but 
indeed a particle, be it eser so small, does not avoid the first application 
made very quickly after rubbing. An effluvium exhales from amber and 
is emitted by rubbing: pearls, carnelian, agate, jasper, chalcedony, coral, 
metals, and other substances of that kind, when they are rubbed, produce 
no effect. Is there not also something which is exhaled from them by 
heat and attrition? Most truly; but from grosser bodies more blended 
with the earthy nature, that which is exhaled is gross and spent; fors 
even towards very many electricks, if they are rubbed too hard, there is 
produced but a weak attraction of bodies, or none at all; the attraction 
is best when the rubbing has been gentle and very quick; for so the 
finest eflluvia are evoked. The effluvia arise from the subtile diffusion 
of humour, not from excessive and turbulent violence; especially 
in the case of those substances which have been compacted from unctuous 
matter, which when the atmosphere is very thin, when the North winds, 
and amongst us (English) the East winds, are blowing, have a surer and 
firmer effect, but during South winds and in damp weather, only a weak 
one; so that those substances which attract with: difficulty in clear 
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weather, in thick weather produce no motion at all; both because in 
grosser air lighter substances move with greater difficulty ; and especially 
because the effluvia are stifled, and the surface of the body that has 
been rubbed is affected by the spent humour of the air, and the effluvia 
are stopped at their very starting. On that account in the case of amber, 
jet, and sulphur, because they do not so easily take up moist air on their 
surface and are much more plenteously eet free, that force is not so quickly 
suppressed as in gems, crystal, glass, and substances of that kind which 
collect on their surface the moister breath which has grown heavy. But 
it may be asked why does amber allure water, when water placed on its 
surface removes itsaction? Evidently because it is one thing to suppress 
xit at its very start, and quite another to extinguish it when it bas been 
emitted. So also thin and very fine silk, in common language Sarcenet, 
xplaced quickly on the amber, after it has been rubbed, hinders the 
attraction of the body; but if it is interposed in the intervening space, it 
does not entirely obstruct it. Moisture also from spent air, and any 
breath blown from the mouth, as well as water put on the amber, 
immediately extinguiehes its force. But oil, which is light and pure, 
*does not hinder it; for although amber be rubbed with a warm finger 
dipped in oil, still it attracts. But if that amber, after the rubbing, is 
moistened with aqua vite or spirits of wine, it does not attract; for it is 
heavier than oil, denser, and when added to oil sinks beneath it. For oil 
is light and rare, and does not resist the most delicate effluvia. A breath 
therefore, proceeding from a body which had been compacted from humour 
or from a watery liquid, reaches the body to be attracted ; the body 
that is reached is united with the attracting body and the one body 
lying near the other within the peculiar radius of its effluvia makes 
one out of two; united, they come together into the closest accord, 
and this is commonly called attraction. This unity, according to 
the opinion of Pythagoras, is the principle of all things, and through 
participation in it each several thing із said to be one. For since no 
action can take place by means of matter unless by contact, these elec. 
tricks are not seen to touch, but, as was:necessary, something is sent from 
the one to the other, something which may touch closely and be the 
beginning of that incitement. All bodies are united and, as it were, 
cemented together in some way by moisture ; so that a wet body, when it 
touches another body, attracts it, if it is small. So wet bodies on the 
surface of water attracts wet bodies. But the peculiar eleotrical effluvia, 
which are the most subtile material of diffuse humour, entice corpusoles. 
. . All electrical attraction exists through an intervening humour; 
Bo it is by reason of humour that all things mutually come together ; 
fluids indeed and aqueous bodies on the surface of water, but con- 
creted things, if they have been resolved into vapour, in air;—in air 
indeed, the effluvium of electricks being very rare, that it may the better 
permeate the medium and not impel it by its motion ; for if that efluvium 
had been thick, as that of air, or of the winds, or of saltpetre burnt by 
fire, as the thick & foul effiuvia*given out with very great force, from other 
bodies, or air set free from humour by heat rushing out through a pipe (in 
the instrument of Hero of Alexandria, described in his book Spiritalia) 
then the effluvium would drive everything away, not allure it. But those 
rarer eflluvia take hold of bodies and embrace them as if with arms 
extended, with the electricks to which they are united; and they are 
drawn to the source, the effluvia increasing in strength with the 
proximity. But what is that effluvium, from crystal, glass, and diamond, 
since these are bodies of considerable hardness and firmly concreted? In 
order that such an effluvium should be produced, there is no need of any 
marked or perceptible flux of the substance; nor is it neces that the 
electrick should be abraded, or worn away, or deformed. Some odoriferous 
substances are fragrant for many years, exhaling continually, yet are not 
quickly consumed. Cypress wood as long as it is found, and it lasts also a 
very long time, is redolent; as many learned men attest from experienoe. 
Buch an electrick only for à moment, when stimulated by friction, emits 
powers far more subtile and more fine beyond all odours; yet sometimes 
amber, jet, sulphur, when they are somewhat easily set free into vapour, 
also pour out at the same time an odour; and on this account they allure 
with the very gentlest rubbing, often even without rubbing ; they also 
excite more strongly, and retain hold for a longer time, because they have 
xstronger effluvia and last longer. But diamond, glass, rock-crystal and 
numerous others of the harder and firmly coneretod gems first grow 
warm: therefore, at first they are rubbed longer, and then they also 
attract strongly; nor are they otherwise set free into vapour. Every- 
thing rushes towards electricks excepting flame, and flaming bodies, and 
the thinnest air. Just as they do not draw flame in like manner they 
do not affect & versorium, if on any side it is very near to a flame, either 
the flame of a lamp or of any burning matter. It is manifest, indeed, 
that the effluvia are destroyed by flame and igneous heat; and therefore 
they attract neither flame nor bodies very neara flame. For electrical 
effluvia have the virtue of, and are analogous with, extenuated humour; but 
they will produce their effect, union and continuity, not by the external 
impulse of vapours, not by heat and attenuation of heated bodies, but by 
xtheir humidity itself attenuated into its own peculiar effluvia. Yet they 
entice smoke sent out by an extinguished light; and the more that smoke 
is attenuated in seeking the upper regions, the less strongly is it turned 
aside; for things that are too rarefied are not drawn to them; and at 
length, when it has now almost vanished, it does not ineline towards 
x them at all, which is easily seen against the light. When in fact the 
smoke has passed into air, it is not moved, as has been demonstrated 
before. For air itself, if somewhat thin, is not attracted in any way, 
unless on account of succeeding that which has vacated its place, as in 
furnaces and such like, where the air is fed in by mechanical devices for 
drawing it in. Therefore, an effluvium resulting from a non-fouling 
friction, and one which is not changed by heat, but which is its own, 
causes union and coherency, a prehension and a congruence towards its 
source, if only the body to be attracted is not unfitted for motion, either 
by the surroundings of the bodies or by its own weight. To the bodies, 
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therefore, of the electricks themselves small bodies are borne. The 
effluvia extend out their virtue—effluvia which are proper and peculiar 
to them, and sui generis, differing from common air, being produced from 
humour, excited by a calorifick motion from attrition and attenuation. 
And as if they were material rays, they hold and take up chaff, straws 
and twigs until they become extinct or vanish away: and then they (the 
corpuscles) being leosed again, attracted by the earth itself, fall down to 
the earth. The difference between Magneticks and Electricks is that all 
magneticks run together with mutual forces ; electricks only allure; that 
which is allured is not changed by an implanted force, but that which 
has moved up to them voluntarily rests upon them by the law of matter.x 
Bodies are borne towards electricks in a straight line towards the centre 
of the electrick; a loadstone draws a loadstone directly at the poles 
only, in other parts obliquely and transversely, and in this way also they 
adhere and hang to one another. Electrical motion is a motion of aggre- 
gation of matter ; magnetical motion is one of disposition and conforma- 
tion. The globe of the earth is aggregated, and cohares by itself 
electrically. The globe of the earth is directed and turned magnetically; 
at the same time also it both cohwres, and, in order that it may be solid, 
is in its inmost parts cemented together. 


A SUMMARY OF GILBERT'S ELECTRICAL WORK. 


To distinguish his original discoveries from things already known, 
Gilbert set in the margin of his book asterisks, large or small, in 
proportion to the importance of the matter. These have been e 
served in the foregoing reprint ; and it will be seen that he marked 
with large asterisks the discovery of the generality of electritiable 
bodies, for which he coined the name electrics, and the observation 
that electrified bodies attract, not straws and chaff only, but equally 
attract metals, woods, earths and even oil and water. The logical 
outcome of this discovery was the invention of the versorium, or 
electroscope. The method of trying evervthing, instead of accept- 
ing statements on authority, is characteristic of the man: he must 
bring all to the touchstone of experiment. The authors who raised 
Gilbert’s wrath by ignorantly copying out all the old tales about 
amber, jet and loadstone, instead of investigating the facts, were, 
as he says at the beginning of the chapter, some theologians, and 
some physicians, He seems to have taken a special dislike to Albertus 
Magnus, to Puteanus, to Paracelsus, and to Levinus Lemnius. 

Electrical attraction by natural products other than amber after 
they have been rubbed must have been observed by the primitive 
races of mankind. Indeed Humboldt, in his Cosmos (Lond., 1860, 
Vol. I., p. 182), records a striking instance :— 

«T abated with astonishment, on the woody banks of the 
Orinoco, in the sports of the natives, that the excitement of elec- 
tricity by friction was known to these savage races, who occupy the 
very lowest place in the scale of depen Children may be seen 
to rub the dry, flat and shining seeds or husks of a trailing plant 
(probably a Negretia) until they are able to attract threads ofcotton 
and pieces of bamboo cane." 

The passage opposite the second asterisk in the second column 
of p. 290 very clearly sets forth the differences to be observed 
between magnetic and electric effects. Though Gilbert was the 
first systematically to explore the differences that exist between 
the magnetic attraction of iron and the electric attraction of 
all light substances, the point had not passed unheeded, for we 
find St. Augustine, in the De Civitate Dei, liber xxi., cap. 6, 
raising the question why the loadstone, which attracts iron, should 
refuse to move straws. The many analogies between electric and 
magnetic phenomena had led many experimenters to speculate on 
the possibility of some connection between electricity and mag- 
netism. See, for example, Tiberius Cavallo, A Treatise on Mag- 
netism, London, 1787, p. 126. Aepinus wrote a treatise on the 
subject entitled De Similitudine vis electrice et magnetice (Pet. 
ropolis, 1758). "This was, of course, long prior to the discovery, by 
Oersted in 1820, of the real connection between magnetism and the 
electric current. It is interesting to note in the last paragraph a 
suggestion of material rays, as the operation of electric forces seems 
to foreshadow the notion of electric lines of force. 

Gilbert had imbibed the schoolmen’s ideas as to the relations of 
matter and form, He had discovered and noted that in the mag- 
netic attractions there was always a verticity, and that in the 
electrical attractions the rubbed electrical body had no verticity. 
To account for these differences he drew the inference that, since 
(as he had satisfied himself) the magnetic actions were due to form, 
that is to say to something immaterial—to an "imponderable " as 
in the subsequent age it was called—the electrical actions must 
necessarily be due to matter. He therefore put forward his idea 
that a substance to be an electric must necessarily consist of a con- 
ereted humour which is partially resolved into an effluvium by 
attrition. His discoveries that electric actions would not pass 
through flame, whilst magnetic actions would, and that electric 
actions could be screened off by interposing the thinnest layer of 
fabric, such as sarcenet, whilst magnetic actions would penetrate 
thick slabs of every material except iron only, doubtless confirmed 
him in attributing the electric forces to the presence of these 
eflluvia, There arose a fashion, which lasted for over a century, for 
ascribing to ** humours,” or “ fluids,” ог “ effluvia physical effects 
which could not otherwise be accounted for. 
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In spite of his care to test everything by experiment, Gilbert fell 
into several errors. He denied the existence of electric repulsion, 
and, while he strenuously affirmed that the magnetic forces were 
mutual between the magnet and the iron, each being urged toward 
the other, he also affirmed that, in the case of the action of the 
electric on the object which moved toward it, the action was not 
mutual, but was a one-sided force an impossibility in physics. 

Gilbert’s experimental discoveries in electricity may be summed 
up as follows :— 

1. The generalisation of the class of Electrics. 

2. The observation that damp weather hinders electrification. 

8. The gencralisation that electrified bodies attract everything, includ- 
ing even metals, water, and oil. 

4. The invention of the non-magnetic versorium or electroscope. 

5. The observation that merely warming amber does not electrify it. 

6. The recognition of a definite class of non-electrics. 

7. The observation that certain electrics do not attract if roasted or 
burnt. 

8. That certain electrics when softened by heat lose their power. 

9. That the electric effluvia are stopped by the interposition of a sheet 
of paper or a piece of linen, or by moist air blown from the month. 

10. That glowing bodies, such as a live coal, brought near excited amber 
discharge its power. 

11. That the heat of the sun, even when concentrated by a burning 
mirror, confers no vigour on the amber, but dissipates the effluvia. 

12. That sulphur and shell-lac when aflame are not electric, 

13. That polish is not essential for an electric. | 

14. That the electric attracts bodies themselves, not the intervening air. 

15. That flame is not attracted. 

16. That flame destroys the eleotrical effluvia. 

17. That during south winds and in damp weather, glass and crystal, 
which collect moisture on their surface, are electrically more interfered 
with than amber, jet and sulphur, which do not so easily take up 
moisture on their surfaces. 

18. That pure oil does not hinder production of electrification or 
exercise of attraction, | 
19. That smoke is electrically attracted, unless too rare. T 
20. That the attraction by an electric is in a straight line toward it. 

Gilbert's list of electrics should be compared with those given sub- 
sequently by Cabeus (1629), by Sir Thomas Browne (1646), and by 
Bacon. The last-named copied out of Gilbert’s list almost without 
change. Sir Thomas Browne's list is given in the following passage, 
which is interesting as using for the first time in the English 
language the noun Electricities :— ; 

-“ Many stones also both precious and vulgar, although terse and 
smooth, have not this power attractive ; as Emeralds, Pearle, Jaspis, 
Corneleans, Agathe, Heliotropes, Marble, Alablaster, Touchstone, 
Flint and Bezoar. Glasse attracts but weakely though cleere, some 
slick stones and thick glasses indifferently : Arsenic but weakely, so 
likewise glasse of Antimony, but Crocus Metallorum not at all. 
Saltes generally but weakely, as Sal Gemma, Alum, and also Talke, 
nor very discoverably by any frication: but if gently warmed at the 
fire, and wiped with a dry cloth, they will better discover their 
Electricities." (Pseudodoxia Epidemica, p. 79.) 

Gilbert was the first beyond question to extend the list of clectrics 
beyond the class of precious stones, and his discovery that glass, 
sulphur. and sealing-wax acted, when rubbed, like amber, was of 
capital importance. So was also his observation that electrical 
experiments succeed better in dry or frosty weather. Though he 
did not pursue the discovery into mechanical contrivances, he left 
the means of that extension to his followers. To Otto von Guericke 
we owe the application of sulphur to make the first electrical 
machine out of a revolving globe; to Sir Isanc Newton and to 
Hanksbee the suggestion of glass as affording a more mechanical 
construction. And both materials were discovered by Gilbert to be 
Electrics. 

„Such,“ said Priestley in 1767, were the discoveries of our 
countryman Gilbert, who may justly be called the father of modern 
electricity, though it be true that he left his child in its very infancy.” 
To Priestley’s quaint remark we may add that as electricity is no 
longer in its infancy, we who claim Gilbert as our countryman are 
all the more proud to acknowledge his just claims to its paternity. 


THE EDUCATION OF AN ELECTRICAL ENGINEER * 


BY PROF. F. G. BAILY, M.A, 


GENERAL LINES OF EDUCATION. 


To what extent should the education be purely mechanical engi- 
neering, and how far is a mechanical workshop training adequate ? 
To what extent should electrical science be studied? What further 
experience is required, what should be its precise nature, and whence 
should it be obtained? How much can desirably be taught in 
a college? To what extent is work in a manufactory devoted solely 
to dynamos and motors advantageous? Is a contractor's or a 
manufacturer’s business the better training ground for the final 
stages ? Is a short period spent in a power station desirable for the 


“ Abstract of Paper read before the Glasgow Local Section of the 
Institution of Electrical Engineers last Tuesday. 


majority ? How does an exhaustive training in one shop, covering 
only a part of the subject, compare with a wider but less thorough 
training in several establishments with different classes of work ? 


APPORTIONMENT OF TIME. 


How much time should be devoted to a theoretical and technical 
course at a college, and how should it stand chronologically with 
the workshop or practical training? Is a half-time or a sandwich 
system the better, or is a complete separation preferable to either ? 
How long an apprenticeship or pupilage should be required, and 
what equivalent value should be allowed to those taking a college 
course of approved character ? 


SPECIFIC SUBJECTS. 


College Course and General Education.—Should a college course 
be confined to a study of pure science and the general principles of 
its application to engineering, or should it be extended to technical 
details, practical empiric formule, and commercial aspects? Isa 
knowledge of other modern languages of great importance to the 
generality of engineers? Is the modern side school with work- 
shops and science teaching preferable to the standard classics and 
mathematics ? 


Workshop Course.—To what extent is manual skill essential, 
and is too much time devoted to its acquirement in the ordinary 
apprenticeship? Is it necessary to have a working knowledge and 
skill in pattern making, moulding, casting, forging, use of machine 
tools with hand and automatic, fitting and erecting? After a 
certain moderate skill in draughtsmanship has been acquired, is any 
adequate benefit derived from prolonged drawing-office work that 
cannot be better obtained elsewhere ? ö 

Electrical Work. To what extent is a thorough knowledge of 
the following subjects necessary, and in what way can it be best 
acquired: — Details of manufacture of dynamos and motors? Use 


and care of dynamos and motors? Manufacture of switchboards 


and gear; erecting of switchboards? Design, construction and 
working of power stations? Design, construction and working 
of systema of distributing cables in towns and buildings? Manu- 
facture of cables? Systems of electric traction and special 
applications of electric power ? 


TEACHERS, TEACHING AND EXAMINATIONS. 


What type of teacher is best suited for technical instruction? 
Assuming that the ideal tcacher is a man with wide experience in 
teaching and organisation, a brilliant lecturer, possessing a profound 
knowledge of physical and mechanical science and of the principles 
and practice of electrical and mechanical engineering, with skill 
and originality in experimental and research work, and one who 
is at the same time an active participator in engineering prac- 
tice, which of these qualifications should be considered of fore. 
most importance in the event of the ideal not being obtainable? 
Also, should outstanding ability in some one or two qualifications 
be considered more desirable than moderate attainments in all 
branches? Is it advisable and feasible to obtain assistance in parts 
of the teaching courses from engineers in active practice? What 
are the proper uses of evening classes? Is it practically possible 
for evening classes to replace satisfactorily a full.day course at a 
college? Does electrical engineering require more extensive and 
deeper scientific and theoretical knowledge than do other branches 
of engineering, and what bearing has this on the uses of evening 
classes (1) for artisans, (2) for those with higher aims? Are public 
examinations in engineering of practical value, and, if so, should the 
matter be under wider control than that of the City and Guilds of 
London Institute ? Are engineering degrees, apart from the per- 
sonal recommendation and influence of the professor, of practical 
value? To what extent are the general arrangements of the 
universities suitable for the complete teaching of technical subjects, 
and how do they compare in this respect with the technical colleges? 
When existing side by side, to which of them should be given the 
public support necessary for their adequate expansion ? 


OUTLINE SCHEME OF EDUCATION OF FULL LENGTH. 
AGE AT START, 16 To 17. 


First Year.—Six months’ session at college, with courses on 
mathematics, physics, chemistry, mechanics, mechanical and hand 
drawing, laboratory practice, elementary mechanical engineering. 
Four or five months’ instruction in handicraft in wood and metal, 
carried out in college workshops sepcially arranged for instruction. 

Second Year.—six months’ session at college, with courses on 
mathematics, physics, mechanics, general principles, and important 
types of machines and methods in electrical and mechanical 
engineering, with machine drawing and laboratory practice in the 
electrical and mechanical engineering laboratories. Five months’ 
work in a factory with a complete mechanical engineering depart- 
ment, in the pattern shop and foundry, with liberty to inspect work 
in other departments at stated times. 

Third Year.—Seven months’ session at college, with courses 
in mathematics, advanced electricity, thermodynamics, &e., 
advanced electrical and mechanical engineering, machine drawing 
and design, laboratory work on electrical machines, prime movers, 
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and testing of materials. Five months' work in the factory in the 


machine shop. 
Fourth Year.—Spent in the fitting shop. 
Fifth Year.—Spent mainly on outside erecting work. 
Sixth Year.—Spent in the drawing office. 


AGE AT FINISH, 22 то 28. 


If the factory does not give good opportunity for outside work 
and drawing-office work in electrical engineering, it will be 
preferable to change to an electrical engineering factory, or toa 
contraeting business, or to 4 consulting engineer's office, for the 
fifth and sixth years. Tbe previous years will be as profitably 
spent in & mechanical engineer's shop as in that of an electrical 
At the end of this time a great benefit would be 
obtained by a prolonged tour of some three months or more to 
various engineering establishments, power stations, and examples 
During the 
fourth, fifth, and sixth years special branches of study may be 
taken up at evening classes, where circumstances permit; but a 
capable man should be competent to study by himself to a large 


engineering firm. 


of work in progress, in this and in other countries. 


extent. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


New Method of Preparing Argon.—H. Moissan and A. Rigaut 


prepare argon in the following manner :—100 litres of atmos- 
pheric nitrogen are prepared by eliminating the oxygen by 
means of heated copper turnings, and dried by means of 
sulphuric acid and potash. The gas is then passed through 
iron tubes containing a mixture of five parts of powdered quick- 
lime and three parts of magnesium powder frce from oil and 
aluminium. After being in contact with the heated mixture 
for two hours, the gas is found to have shrunk to one-tenth of 
its original volume, and it then contains 10 per cent of argon. 
The gas is collected in a rubber sack, and passed through 
a heated porcelain tube containing 70 grammes of the mixture 
of lime and magnesium, a heated glass tubo containing 
70 grammes of tho same, a third tube containing oxide of 
copper and two drying tubes containing sulphuric acid and 
potash respectively. After this treatment the gas only con- 
tains 5 to 10 рег cent. of nitrogen. Finally, tho gas is circu- 
lated over metallic calcium, which absorbs the last traces of 
nitrogen and hydrogen. The apparatus requires two persons 
to work it and is capable of turning out 1 litre of argon in 
12 hours. The argon obtained shows no traces of nitrogen 
bands in its spectrum. The new method marks a considerable 
advance upon its predecessors. 


[Moissan and RicavT, Comptes Rendus, November 16, 1908.) 
Effect of N-Ilays ирон the Eye. —R. Blondlot has made another 
remarkable discovery in connection with N-rays. He hap- 
pened to have his eyes fixed on a small feebly-illuminated 
band of paper at a distance of about 1 metre. A brick, which 
had been exposed to sunlight, was brought near his face from 
one side, with the exposed surface towards him. Не at once 
saw the band of paper brighten up. The effect disappeared 
on removing the brick, or on turning its unexposed side towards 
his face. But it was not affected by enclosing the brick in a 
box closed with black paper. A simple experiment is to darken 
the room until the face of a clock on the wall is only feebly 
visible. On bringing a solarised brick or pebble near the cye, 
the face of the clock becomes sharper in outline, and possibly 
the hands are seen. This was surprising considering that 
N-rays are known to be absorbed by moisture, and could, 
therefore, not affect the retina through the humours of the 
eye. But the author has found that saline solutions do not 
absorb the rays, and that a freshly-prepared ox’s eye transmits 
them freely in all directions. Moreover, saline solutions, 
especially of hyposulphite of soda, store up the rays, and may 
be used as sources of N-rays in the place of a Nernst lamp. 
The author supposes that the rays play ‘a hitherto unknown 
part in the economy of animal and vegetable life. 
[R. BroxpLor, Comptes Rendus, November 23, 1903.) 


Magnetic Properties of Revolving Electrons. J. J. Thomson dis- 
cusses the magnetic field due to a number of negative electrons 
situated at equal intervals round the circumference of a circle, 


and rotating in one plane with uniform velocity round its 
centre; and the effect of an external magnetic field on the 
motion and periods of vibration of such a system. The dis- 
cussion is intended to elucidate the theory that the atoms of 
the chemical elements are built up of large numbers of clec- 
trons revolving round the centre of a sphere filled with uniform 
positive electrification. "The author confirms Voigt's conclusion 
that the magnetic properties of bodies cannot be explained if 
we suppose that the force is proportional to the distance from 
a fixed point. The same result applies as long as the force is 
central and there is no dissipation of energy. But if the motion 
of each particle is resisted by a force proportional to the velo- 
city, a collection of such particles will be paramagnetic, the 
particles tending to fall to the centre of the orbit. Suppose 
the atoms of a substance, like the atoms of a radio-active sub- 
stance, were continually emitting electrons, but with insufficient 
velocity to carry them clear of the atom. They would then 
fall back into the atom with but little energy, and a system 
consisting of such atoms would be paramagnetic. The tempe- 
rature of the body would rise at the expense of the atomic 
energy, and the temperature in the centre of a mass of iron 
should be permanently higher than the temperature at the 
surface. The author hopes shortly to test this point. 

(J. J. Тномвом, Phil. Mag., December, 1903.) 
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Measurement of Electric Waves with the Bolometer.—C. Tissot 
measures the energy of clectric waves by means of a bolometer 
and a galvanometer having a sensitivencss of 5,000 to 6,000 
megohms. With such a galvanometer, he is able to discover 
waves over a distance of 40km. In his measurements, he 
operated, as a rule, over a distance of only 2km., and with a 
sensitiveness of 2,500 megohms. Не then obtained deflec- 
tions of as much as 250 scale divisions. Не made a comparison 
between the transmission by the direct method— i.e., with the 
antenna and earth directly connected with the balls of tho 
exciter—and the indirect method—i.e., with the Blondlot or 
Tesla device. The coherer and the bolometer show a very 
marked difference of behaviour with regard to the two systems. 
The coherer is more casily influenced by the direct system, 
whereas the bolometer receives more energy in the case of 
indirect emission. The phenomena of resonance are very 
clearly exhibited in the bolom eter, especially when an indirect 
system is employed, which is only slightly damped. The most 
favourable wave length is nearly four times the length of the 
antenna. With multiple antenne, the maximum is still more 
accentuated. The author gives the following observations 
with four antenne: 

Capacity ................. . 1 2 8 4 6 6 
Deflectioůunn . 16 26 185 69 30 20 
The author finally points out that the problem of syntony is 
chiefly a question of a suitable detector, and that the bolometer 

is greatly superior to the coherer in this respect. 
[С. Tissor, Comptes Rendus, November 23, 1903.) 


Measurement of Small Inductances. —W. Stroud and J. H. 
Oates have devised an apparatus which, though not quite so 
sensitive for the measurement of small capacities as Prof. 
Fleming's, is better adapted to the measurement of small 
inductances. The essential feature of their method consists 
in the employment of what is substantially an electro-dynamo- 
meter with laminated iron cores, or it may be briefly described 
as a movable coil d'Arsonval galvanometer, in which the per- 
manent magnet is replaced by an electromagnet, with a 
laminated iron core, actuated by a 100-volt alternating current. 
The solid iron core inside the moving coil of the ordinary 
d'Arsonval is in this instrument also replaced by a laminated 
one. The instrument is used just like an electro-dynamometer 
when it is arranged for measuring the conductivity of electro- 
lytes. The field magnet is placed across the mains, and tho 
highly-insulated movable coil is used to replace the galvano- 
meter in the bridge. The key must be in the battery circuit, 
and under no circumstances must it be in the galvanometer 
circuit. The apparatus may be used for measuring an induc- 
tance with certainty to something well under one-tenth of a 
millihenry. By adopting a specially-sensitive arrangement 
the authors succeeded in reading down to 2 micro-henrys. 
[Stroup and Олтев, Phil. Mag., December, 1903.] 
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лаа — T————— сыс . —.—.—— — 
THE PARLIAMENTARY SESSION OF 1904. 


In point of interest, as well as numbers, the Private Bills 
which will be introduced into Parliament next year promise to 
keep the session well up to the average in regard to electrical 
matters. Particulars of those Bills which are of interest to 
electrical engineers have been given in our last two issues, and 
it will have been seen that the main tendency this year is 
a desire to increase largely the powers at present held by 
municipalities in respect of electricity supply. The falling off 
in applications for electric lighting Provisional Orders, to which 
we directed attention last year, is again pronounced, without 
doubt for the same reason—viz., the inclusion of the smaller 
towns in the districts allocated to the “bulk” supply companies. 
In fact, applications for extensions of areas and routes form 
a considerable proportion of the applications for electric 
lighting and tramway Provisional Orders. 

An important interest attaches to the municipal combined 
lighting, power and traction notices. From these it will be 
observed that a number of local authorities seek powers to 
supply electricity (either “in bulk” or in detail) outside 
their own areas. If the large municipalities are to make good 
their claim of being able to supply electrical energy as cheaply 
as the large power companies, it is evident that they must still 
further increase their output, and, what is even more impor- 
tant, obtain a more uniformly-distributed load throughout the 
24 hours. In any cases in which these enlarged powers would 
come into conflict with those of the neighbouring power com- 
panies, the companies will, doubtless, take steps to protect 
their interests. Manchester, for instance, asks for new powers 
of an unusually wide and comprehensive nature. 

In practically all the municipal “omnibus” Bills which 
contain clauses relating to electricity supply, provisions are 
inserted permitting the local authority to wire consumers' 
premises free, hire out motors, &c.; but in view of past expe- 
rience with local contractors on these points, the intention is, 
we presume, not that the local authority should do the work 
itself, but that the contracts should be let out to wiring firms, 
as has already been done in many towns. This should be dis- 
tinetly stated in the Act, however, otherwise these powers 
should not be granted; and the fate of the London County 
Council Bill last year will be a powerful precedent to bring 
forward in opposition. "There are one or two other details in 
these notices worthy of attention. The Electric Lighting Acts 
prescribe that a supply can be demanded by any person, but 
quite a number of municipalities are asking for a suspension 
of the general law in their favour, so that they may refuse 
to supply in certain circumstances. In some instances the 
circumstances in which this provision would operate are 
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specified as “to persons in debt to the corporation,” and 
presumably also stand-by supply will come into consideration 
in this connection. We may warn those concerned, however, 
that, unless the clauses in question are drafted with unusual 
care, there is reason to doubt whether a special Act of this 
nature could over-ride the provisions of the general Electric 
Lighting Acts. Failing an alteration, too, in the law rclating 
to the repayment of loans, Local Authorities are in some cases 
seeking the fixation of equated periods for the repayment of 
their loans both for lighting and traction, and others for a 
postponement of the first payment to the sinking fund until 
after the works are in operation. Another feature of the 
municipal Bills is the power to attach brackets to buildings for 
either lighting or tramways. This would appear to contem- 
plate the use of overhead wires on a comparatively large 
scale, which, coming with the projected extension of supply 
areas, may not be without importance. The practice which 
began to get fashionable last year to legalise discounts is again 
to the fore; and the Rotherham Bill and some others endeavour 
to make the robbing of prepayment meter money boxes a criminal 
act. Some Bills seeking wide powers include the term * to con- 
struct " dynamos and other electrical apparatus ; this word will 
doubtless be struck out. It is to be regretted that clauses of such 
widely varying nature can be inserted in an “omnibus” Bill, 
which, in the House of Commons committee stage, will only come 
under the consideration of the Police and Sanitary Committee 


and, therefore, possibly not receive the public attention they 


deserve. 

The interest of gas companies in general electric supply 
will once more be prominent, for quite a number propose to 
obtain powers which will enable them to make applications 
for electric lighting Provisional Orders. So far, the Board 
of Trade has set its face against granting orders to gas 
companies. More than one company, also, will revive the 
contest as to the injury resulting to their mains from electro- 


lytic action due to electric cables, and the imposition of the 


“ Bermondsey ” clause will, no doubt, be again attempted—un- 
successfully, we trust —judging by the experience of last session. 

No tube railway bills could be deposited owing to the 
proceedings of the Royal Commission on London Traffic not 
having yet concluded. There is, however, one proposal to 
incorporate a company to construct an electric railway under 
the River Thames between north and south Woolwich. The 
District Railway Co. wishes to adopt a system of fares similar 
to that on the Central London Railway. 

The London United Tramways failed last year to obtain 
permission to run a tramway line over Hammersmith Bridge, 
and now desires to cross beneath the river. Thé same 
company also proposes large extensions in the west and 
south, no less than three counties coming within the range 
of operation of the scheme. The London County Council, 
which was sorely offended last session when a Parliamentary 
Committee granted a piece of new tramway in London to a 
company (a portion of the Bexley undertaking which is to be 
leased to the British Electric Traction Co.), is now endeavouring 
to acquire that line compulsorily. The Dolter Electric Traction 
Co. also gives notice of a Bill for a tramway on the surface- 
contact system in Torquay ; but as the negotiations between 
the company and the Corporation have been broken off, 
presumably the application will not be proceeded with. 

The Power Bills are interesting, though, perhaps, not 
numerous. One proposes to supply electric power in the 
County Borough of West Ham and adjacent portions of the 
counties of London and Essex. The county of Chester, which 
last session was cut out of the area of the North-Western 
Electricity and Power Gas Co., is now threatened with a 


separate company having similar objects. Portions of the 
counties of Lincolnshire and Yorkshire are also scheduled in 
another Bill, and an electricity and power gas scheme is con- 
templated in the north of Ireland. Another company promotes 
a scheme which involves the supply of electricity for lighting 
and traction on a large scale in the north of Wales. Several 
existing companies seek permission to pay interest out of 
capital during construction. 

There are also a few miscellaneous Bills which deserve pass- 
ing notice. The Glasgow and South-Western Railway Co. 
seeks powers to use electric traction on its system ; and, of 
course, all railways without special acts authorising electrical 
equipment have now powers to “electrify” under this year's 
Railways (Electrical Power) Act after obtaining approval of 
the Board of Trade. To terminate the lengthy sequel to the 
famous arbitration award, the St. Marylebone Borough Council 
has deposited a bill of a goneral character, including a pro- 
vision for obtaining a loan to purchase the Mctropolitan Electric 
Supply Co.'s undertaking in Marylebone. The North Stafford- 
shire Railway Co. asks for powers to provide electric tugs on 
their canals and also to apply electricity to their railways. 

Of Government measures, little can bo said of a definite 
nature. We would, however, express the hope that the Light 
Railways Bill, which was introduced last session and dropped, 
will be re-introduced in a more comprehensive form, and also 
that the Electricity Supply Bill, which was similarly treated, 
will be introduced again ; for the need of reform of the present 
law of electric lighting, traction and power distribution gets 
more urgent with the flight of time. The Board of Trade, for 
the third time, will bring in its Bill to readjust the area of the 
London electric lighting undertakings in conformity with the 
London Government Act of 1899, and it is stated that a Bill 
to legalise the adoption of the metric system will be introduced 
in the House of Lords. 


————— — ERG 
REVIEWS. 


(Copies of the undermentioned work can be had from The Electrician Office, post 
fre», on receipt of published price. Add 5 percent. for abroad or for foreign books.) 


— — 

Handbook for the Electrical Laboratory and Testing Room. 

Vol. II. By J. A. FMI Nd, F.R.S. (London: The Electrician " 
Printing and Publishing Co., Ltd.) 14s. 

It is only two years since the first volume of this work 
appeared ; now we have 600 pages more of industrial produce. 

Ihe author begins this volume with the measurement 
of quantity and energy, und treats of the ballistic galvano- 
meter—essentially a laboratory instrument—and goes on to 
meters. The description of meters is fairly complete, the only 
question is whether more notice should not have been taken 
of what goes on in other countries. For instance, the Stanley 
meter is not described. The two-phase and multiphase 
motor is really due to Bláthy, or one of the Ganz engineers ; 
but anyone reading the book would ascribe it all to Shallen- 
berger. These are trifling matters which it is customary to 
mention in a review to give the impression that the critic has 
read the book carefully and knows much more than the author. 
There is no real fault to be found. 

The next chapter on capacity and self-induction is rather a 
mixture of the academic and the useful. By the way, Dr. 
Fleming calls self-induction inductance, and uses some of 
Heaviside’s nomenclature only. Why not measure capacity as 
faradage, or call it permittance, or whatever the right term is ? 
The ordinary electrical engineer will have little to do with 
accurate measurements of small capacities ; but the question of 
multiphase cables is here treated well, as its importance deserves. 
The sections on measurement of self-induction or henriage are 
rather academical, but it is well to have all the material at 
hand. The discussion of ways of measuring self-induction with 
bridges and capacities seems to have a great attraction for some 
minds, It may rank higher than games of patience or bridge. 


296 


THE ELECTRICIAN, DECEMBER 11, 1908. 


The book is well worth having for the chapter on pho- 
tometry alone. Dr. Fleming is a specialist in many things— 
he is a special specialist in photometry. Why does he not use 
his influence to abolish such terms аз “ candle-foot " ? 

The remarks on Lambert’s, or as it is generally, perhaps 
wrongly, called, Snelus’s or Snell’s law of cosines, are scarcely 
up to date with regard to modern views of light. He ought to 
have discussed the thermodynamics of radiation, and explained 
how the law of cosines can hold, theoretically, for a perfectly 
black body only. The radiation of a perfectly black body is 
independent of the nature of the body, and of the direction of 
emission. 

This statement is made because it is impressive, and might 
lead a guileless reader to suppose the reviewer was far better up 
in advanced modern optics than Dr. Fleming. Really, the only 
perfectly black body, so far, is a hole. But this is the orthodox 
way of reviewing. Again, there is no appreciable error. It 
is the conventional thing for reviewers to say things like 
that, and one must always be absolutely conventional. It 
would be much better if books were reviewed professedly 
by students. A book is read by students, by which I 
do not mean young men at college, they are not often 
students; but men of any age and position who read 
the book to learn, metaphorically sitting at the feet of 
the author. It should, therefore, be reviewed by a student, 
who would be able to tell them whether he learned much 
or little, and whether the difficult matters were explained 
clearly. The orthodox review is nearly always absurd in the 
assumption of superiority on the part of the reviewer. Anyone 
who has ever written a book, or even a paper, knows what 
frightful labour it was, and how absurdly easy it is to pick 
holes. I will, therefore, pick no more pinholes, but will write 
broadly of the rest of the book from a student's point of view. 
If any misprints or inadvertencies are detected they will be 
duly notified to the author. The chapter on photometry 
is certainly exceedingly complete. Considering that the avowed 
object of most electrical engineering until lately was the 
production of light, it is astonishing what a little attention is 
given to photometry. Even now we take no trouble about it. 
We have little doubt the lamps in Dr. Fleming’s house run at 
about a tenth of a “candle or other unit“ per watt. 

Magnetic testing begins with a little treatise on magnetics. 
This is useful. It is to be found elsewhere, but not put 
better; and unless one is constantly working in one direction 
he forgets which is susceptibility and which retentance, and 
he mixes reluctance and inductance, and wastes time thinking 
it all out again. The chapter on iron testing is very full, and 
the only trouble one has is that there are so many methods 
given that he would not know which to employ. 

Dynamo and motor testing form the concluding chapter. 
The first sections are interesting from a student's point of 
view, historically and educationally, though perhaps not always 
quite accurate historically. Dynamos are hardly ever tested 
alone now here, though they are abroad. Here the engine and 
dynamo have to be tested together. Students, though thankful 
for what they have got, would be stil more grateful if 
Dr. Fleming described the Foucault brake used at Charlotten- 
burg, designed, I think, by Dr. Feussner. 

In conclusion, Dr. Fleming's whole book contains everything 
that can be wanted. The explanations are always clear and 
simple. The mathematics used are not advanced, though they 
go as far as most engineers can follow. J. SWINBURNE. 
Polyphase Ourrenta in Electrotherapy. By Grorce HERSCHELL 

M.D. (London: Henry J. Glaisher.) 

This short treatise is divided into four parts. The first deals 
with the nature of polyphase currents, the second with the 
physiological effects of three-phase currents, the third with the 
necessary apparatus for the application of such currents in 
practice, and the fourth with methods of application and their 
results. On electrical science the author is by no means 
sound, and in one instance the impression is conveyed that by 
decreasing the speed of the generator the wave form of the 
E. M. F. is flattened,” but at the same time the actual value 
of the voltage is not altered. On the purely therapeutical part 
of the book we have no criticisms to offer, but it certainly appears 
that the treatment has been beneficial in more cases than one. 


RADIO-ACTIVITY.* 
BY FREDK. SODDY, М.А. 
(Continued from p. 200. ) 


a-rays.—These are given out by all radio-active sub- 
stances, and, although the least striking, are by far the 
most important of the three types, representing, in each 
case, as Rutherford has shown, over 99 per cent. of the 
total energy radiated. Their power of penetration is always 
very small, but varies considerably for the different radio-active 
substances. "The following diagrams were given by Rutherford 
and Miss Brooks (Phil. Mag., 1902, VI. 4, p. 1), and show the 
penetrating power of the a-rays of uranium, polonium, radium, 
thorium, together with that of the. “imparted radio-activities " 
produced by the radium and thorium emanation. In each 
case the vertical axis represents the rays transmitted, while 
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the horizontal axis represents the thickness of matter pene- 
trated, this being, in Fig. 18, made up of successive layers of 
aluminium foil, and in Fig. 19 the thickness of air in milli- 
metres. It will be seen that the order is the same for the 
different rays in the case of aluminium andj air, those from 
uranium being the least and from the imparted activities the 
most penetrating. The “ Density Law,” that the absorption 
of the rays by various substances is proportional to the 
density of the latter, holds fairly generally for the rays from 
radio-active substances. For the a-rays, however, tin furnishes 
an exception, its opacity being about the same as for aluminium. 
The same metal is, however, nearly three times as opaque to 
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the B-rays as its density would lead us to expect, while lead 
is twice as opaque (compare Rutherford and Miss Brooks, 
Phil. Mag., 1902, VI., 4, p. 1). 

A very characteristic property of the a rays is that they are 
absorbed the more readily the greater the thickness of matter 
traversed (compare Mme. Curie, ** Thesis," Chap. III. ; Ruther- 
ford, Phil. Mag., 1903, VI., 5, p. 114). The apparatus employed 
by Mme. Curie for the investigation of the a-rays of polonium 
is shown in Fig. 20. The object of the experiment is to 


* These articles are based on a series of 12 lectures which Mr. Soddy 
is now delivering at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 
published in book form by The Electrician ”' Printing and Publishing Co. 
All rights reserved. 
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measure the current due to the rays between the plates PP, 
P'P' from a polonium preparation at A when the distance AT 
was varied. When AT is over 4cm. no current passes, indi- 
cating that the rays are all absorbed in the thickness of air. 
The appearance of the rays between the plates is manifested 
somewhat suddenly as the distance AT is reduced. If suc- 
cessive layers of foil are placed over the polonium, the absorp- 
tion caused by the second layer is greater than that produced 
by the first. 

These considerations and the general existence of this pocu- 
liarity led Rutherford (Phil. Mag., 1903, VI., 5, p. 177) to 
regard the a-rays aa consisting of projectiles, and to examine 
them carefully in the most intense magnetic fields under con- 


Fido. 20. 


ditions where the slightest deviation could be detected. His 
apparatus is represented in Fig. 21. The radium rays pass 
upwards through a series of very narrow slits pac between 
the poles of a very powerful electromagnet and emerge inside 
the gold-leaf electroscope placed above. A current of hydrogen 
is kept flowing through the electroscope and the slits in a 
downward direction, and this serves to prevent the diffusion 
of any emanation from the radium into the electroscope. It 
also greatly reduces the absorption of the a-rays in passing 
through the slits and so increases the effect to be measnred in 
the electroscope. The effect due to the 8 and y-rays is, on tho 
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other hand, very much diminished by using hydrogen owing to 
the ionisation in the latter gas being much less for a penetrat- 
ing radiation than it is in air. The ionisation due to the a- rays 
is not reduced because there is a sufficient thickness of gas to 
ensure their complete absorption inside the electroscope. The 
plan of the experiment was to measure the rate of collapse of 
the leaves when the radium salt was bare and when covered 
with a sheet of mica sufficient to absorb the a- rays, both with and 
without the magnetic field. In this way Rutherford found that 
the a-rays were completely deviated by passage through slits 
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4-5em. long and O·5 5 m. wide placed in a uniform magnetic field 
of 8,400 C.G.S. units. Deviation was also obtained by an 
electrostatic field; and the direction of deviation in each case is 
opposite to that suffered by the cathode ray or the B. ray of 
radioactive substances. The direction of deviation was deter- 
mined by using the device shown in Fig. 22, in which theopenings 
of the slits are half covered from the one side by metal plates, so 
that a greater deflection is necessary in the one direction than in 
the other if no rays are to enter the electroscope. From a 
combination of his results for both the electrostatic and electro- 
magnetic deviation, Rutherford has deduced that the velocity 
of the charged particle v= 2:5 х 10°cm. a second, while the 
ratio of the charge to the mass ¢/m=6 x 103. If e is assumed 
to be the “ atomic charge ” and equal to the charge carried by 
the hydrogen ion in electrolysis, the mass of the projected 
particle is thus nearly twice that of the hydrogen atom. The 
value of Hp in these experimenta was 390,000, and this result 
may be expressed differently by the statement that the a-rays 
would be coiled into circles of 39cm. radius under conditions 
which would coil the cathode rays into circles of 0:01cm. 

The magnetic deviability of the a-ray of radium has since 
been confirmed by a photographic method by Becquerel 
(Comptes Rendus, 1903, 136, pp. 199, 431 and 1,517), and he also 
shows that the a-ray of polonium is deviated to a similar extent. 
Des Coudres also (Phys. Zeitschr., 1903, p. 483) working by a 
photographie method in vacuo, has confirmed both the electro- 
static and electromagnetic deviation, and obtained a value of 
e'm in close agreement with that given by Rutherford. 

Since the a-rays of all radio-active 
substances are very similar in type, there 
is strong evidence for considering them 
all as consisting of positive-charged par- 
ticles of mass about twice that of the 
hydrogen atom travelling with a speed 
one-tenth of that of light. "Their large 
size compared with that of B-ray accounts 
for their small penetrating power, and 

| | 44 their great kinetic energy for their very 

| great ionising action, while their pro- 
Fio. 22. jection character well accords with the 
property already mentioned of being more easily stopped the 
greater the асе o6 matter penetrated. 

This view of the dikcrete nature of the a-radiation has 
recently been confirmed by an experiment of Sir William 
Crookes’ (Chem. News, 1903, 87, p. 241), which was discovered 
simultaneously in Germany by Elster and Geitel (Chem. News, 
1903, 88, P 37), that the phosphorescence of a zinc sulphide 
screen under the action of the a-rays consists, when viewed 
through a lens, of a number of momentary flashing points of 
light or scintillations, presenting the ap nce of an inces- 
sant bombardment of the screen by a rain of projectiles from 
the radium, each impact being marked by a separate flash 
of light. 

We thus see that the rays of radium have furnished most 
4 and unexpected evidence of the correctness of the views 
adopted by Prof. J. J. Thomson, as the result of his investiga- 
tions of the relations between electricity and matter. The a- ray 
has been shown to be a poeitively charged particle of atomic 
dimensions, the B. ray a negatively charged particle of corpus- 
cular dimensions, in accordance with the corpuscular theory 
of electricity which requires that positive electrification does 
not exist apart from matter, whereas negative electrification is 
composed of discrete charges of far smaller mass than the 
lightest atom of matter. In addition the G- ray of radium has 
afforded a welcome means of putting to experimental test one of 
the most fundamental consequences which follow from the view 
that an electric charge possesses inertia and, therefore, mass. 

y-rays.—These were first noticed by Villard for radium 
(Comptes Rendus, 1900, 130, p. 1,010) and have since been 
shown by Rutherford to exist also in the radiations of thorium 
(Nature, 1902, 66, p. 318) and later of uranium (Phil. Mag., 
1903, VI., 5, p. 580) although considerable quantities of the 
feebler radio-elements, especially the latter, must be employed 
to detect them. "They are characterised by extraordinarily 
great penetrating power, being able to pass through 7cm. 
of lead, 19cm. of iron, and 150cm. of water before they 
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are reduced in intensity to 1 per cent. of the original. The 
density law holds, approximately, for the absorption of the 
y radiation, although, as in the case of the B-rays, the absorp- 
tion is nearly twice as great as it should be by this law for 
lead (compared with other substances, as copper, iron, glass or 
water) Rutherford sought to determine the nature of the 
y-rays—i.e., whether they resemble the cathode rays, and consist 
of projected particles, or the X-rays, which are ether pulses, by 
determining the absorption of the y-rays in different gases. 
Now, the absorption produced by dense gases—as, e.g., sul- 
phuretted hydrogen—for X-rays is far greater than for /3 or 
cathode rays. In the latter case, the absorption is very 
approximately proportional to the density of the gas, whereas, 
for the X-rays, sulphuretted hydrogen is nearly four times as 
opaque as its density wouldlead ustoexpect. y-rays, however, 
are not specially absorbed by this gas, and Rutherford concludes 
they are nearer in character to the cathode rays than to X-rays. 
Strutt (Proc. Roy. Soc., 1903, p. 208) has recently concluded 
a very careful comparison of the ionisation produced in different 
gases by different radiations by an examination of the y-rays. 
He finds that the y and -rays behave alike in all cases, and 
are quite differentiated from the X-rays. The latter produce 
far larger ionisations than the former in the heavy gases and 
vapours like sulphur dioxide, chloroform, methyl iodide and 
carbon tetrachloride. For these gases the density law holds 
for the B and y-rays, but not for the X-rays. 

The y-rays have not yet been studied to nearly the same extent 
as the a and f-rays, and their origin and nature is still unelu- 
cidated. It is only their extraordinary power of penetrating 
matter which renders them important, for they represent an 
almost negligible fraction of the total radiation, by whichever 
method it is examined. 

( To be continued. ) 


THE BURTON-UPON-TRENT ELECTRIC TRAMWAYS. 


In 1900, Mr. J. E. Waller, of Messrs. Kincaid, Waller, 
Manville and Dawson, in conjunction with Mr. George T. 
Lynam, the borough surveyor of Burton, drew up an exhaus- 
tive report on the system of tramways to be adopted, and in 
the earlier stages there was a considerable local fecling in 
favourof the closed conduit system, as against the trolley system 
which Mr. Waller recommended. The capital expenditure 
on the work which has eventually been carried out amounts 
to approximately £80,000 and the loan is for a period of 
30 years. It is estimated that the car-mileage will be about 
450,000 perannum. The power house is situated on the banks 
of the River Trent, aud is used for both lighting and traction 
purposes, the former being commenced in 1894. Additional 
plant has been put in to meet the traction load, that for steam 
raising consisting of three Yates and Thom Lancashire boilers, 
each 26ft. by 8ft. and designed for a working pressure of 180lb. 
per square inch. The requisite steam and water piping for 
coupling the boilers to the engines was also supplied by 
Messrs. Yates and Thom. Ап economiser, consisting of 
192 tubes, each 9ft. long, arranged eight pipes wide and in 
two groups, coupled together by copper expansion elbows, 
has been put in by Messrs. Green & Son. In the engine room 
there have been installed three Willans three crank compound 
engines, each developing 180 l. H.P., at 450 revs. per min. The 
high-pressure cylinders on these engines have a diameter of 
260mm. and the low-pressure 440mm., while the stroke is 
150mm. Each engine is designed to carry a 25 per cent. over- 
load for periods not exceeding two hours, and is known as 
Messrs. Willans and Robinson's standard 3-0 type. Automatic 
expausion gear is fitted and heavy flywheels are carried on the 
shafts. Directly coupled to the engines are three 100kw. 
500 volts continuous-current dynamos by the British Thomson- 
Houston Co. The switchboard was also manufactured by the 
same firm. 

There are, altogether, about 81 miles equivalent single track 
of Эй. Gin. gauge. The rails are of the girder type, 90lb. to 
the yard, and the maximum gradient is Lin 11 ; the sharpest 
curve has a radius of 40ft. Messrs. R. W. Blackwell & Co, 


erected the overhead equipment, and the trolley wire consists 
of 000 hard-drawn copper, supported by side poles and span 
wires.  Lead-covered cables, by the British Insulated and 
Helsby Cable Co., laid in Sykes conduits, are employed for 
conveying current to the feeder pillars, and the rails, together 
with one insulated copper киш, are employed for the 
return. 

At present the number of cars in service is 20, and five of these 
cars are fitted with slipper brakes for work on an exceptionally 
hilly route. They are of the reversible staircase type, and 
have seating accommodation for 43 passengers—20 inside and 
and 23 outside. Each car is equipped with two 25 H.P. motors, 
and has an overall length of 24ft. 6in. Tidswell life-guards 
are fitted, and all cars are provided with hand and emergency 
clectrie brakes. Messrs. Dick, Kerr & Co. were contractors 
for this part of the undertaking. 

Between the hours of 5:30 a.m. and 8 a.m. (the latter limit 
being adopted instead of 7 a.m. as a concession to shop 
assistants) the through fare for any distance on any route is 
ld., and the same charge prevails between the hours of 5 p.m. 
aud 6:30 p.m. No cars set aside entirely for workmen are 
run, the reduced fares being for any passenger ; children under 
12 are carried half-price, and special concessions are made to 
school children. All parcels of a bulky nature are charged 
ld. for any. distance, and parcel traffic at present brings in 
35s. per week. Weekly workmen's tickets, giving 12 journeys 
on any day in any week at the above hours of cheap fares, are 
issued for the sum of 10d. Owing to the extended area of the 


. Corporation, it is anticipated that there will be a good scope 


for parcel traffic, which is to be considered shortly. | 

The Ashby-de-la-Zouch light railway, which serves the coal 
and pottery districts of Gresley, Swadlincote, Woodville, 
Moira and Newhall, will have running powers over the Burton 
system, and will probably take energy from the latter's 
generating station. | | 

Messrs. H. W. Couzens and H. C. Bemrose, under the con- 
sulting engineers, Messrs. Kincaid, Waller, Manville and 
Dawson, have been intimately connected with the scheme. 
Mr. P. J. Pringle, borough electrical engineer, is also tramways 
manager. f 


THE SLOW REGISTRATION OF RAPID PHENOMENA 
BY STROBOGRAPHIC METHODS. 


THE “ONDOGRAPHE” AND THE “ PUISSANCEGRAPHE " 
(WAVE-RECORDER AND POWER-RECORDER).* 


BY E. HOSPITALIER, 


The object of the ‘‘ondographe,” and of other instruments 
derived from it, is to register within a resonably long period of time 
(of the order of from 15 to 60 seconds) a periodic phenomenon of so 
rapid a nature that the period may be as short as one-thousandth of 
a second, or even less. Before entering, however, upon the deserip. 
tion of the apparatus, it will be necessary to refer to certain gene 
considerations. The observation of a rapidly variable phenomenon 
may be effected with the aid of apparatus based upon two very 
different principles—viz., Direct Observation and Indirect Obser- 
vation. 

DIRECT OBSERVATION. 

The method most commonly employed consists in designing the 
instrument so that it has a small moment of inertia, a very short 
natural period of oscillation, compared with that of the phenomenon 
to be recorded, and a degree of damping as nearly as possible critical 
that is to say, it is so damped that the apparatus, when disturbed 
from its position of equilibrium, tends to return to that position in 
the shortest possible time and without over-shooting. | 

The first condition is realised in practice when the period of 
oscillation peculiar to the system of the measuring instrument is 
about 50 times as short as that of the phenomenon to be observed. 
This condition is readily satisfied when the frequency of the 
phenomenon under examination does not exceed from six to eight 
per second. Beyond 500 periods per minute, the disturbance caused 
by the inertia of the moving parts, and the excessive or insufficient 
damping, render the indications illusory, unless special arrangements 
are made. The theoretical study of the conditions to be fulfilled has 
led to the developinent of instruments, such as the oscillograph of 

* Paper read before the Institution of Electrical Engineers last night. 
Slightly abridged, 
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M. Blondel and that of Mr. Duddell, which the members of the 
Institution have had the opportunity of seeing in this room. 

The second method, which is at present represented only by 
Mr. Abraham’s rheograph used in studing the characteristics of 
variable currents, involves the use of an observing instrument 
in which the moment of inertia is high and the natural period of 
oscillation is much greater than that of the phenomenon to be 
observed. Under these conditions the instrument would indicate 
something different from the phenomenon which it is wished to 
observe. However, it is not submitted to the action of the 
phenomenon itself, but to that of one more complex, which has been 
previously regulated in such a way that the disturbing effects due to 
inertia and to damping of the oscillating system are compensated. 
In this way the same result is obtained as with an instrument 
without inertia ; but these compensations at present only appear to 
be possible for the observation and measurement of electric currents. 


INDIRECT OBSERVATION. 


Indirect observation, based upon stroboscopic principles, is effected 
by reproducing the phenomenon with a much longer period, obtain- 
ing the record of the whole of its phases by taking them successively 
from a large number of periods. The period of oscillation peculiar 
to the apparatus may, in this case, be very long as compared with 
that of the phenomenon observed, provided that the duration of the 
total number of periods from which the different phases are collected 
is itself very great relatively to that of the oscillation peculiar to the 
recording instrument. 

Notwithstanding the elegance of the direct methods, and the 
results which have already been attained with instruments based 
upon them, the author is of opinion that the industrial future is 
reserved to the indirect methods, which have a wider field of appli. 
cation, and which permit of the direct recording of the phenoincnon 
to be studied upon a strip of paper, in a way that is not possible 
with the direct methods, in which recourse is always had to photo- 
graphy. In order to understand the principles of the stroboscopo, 
as applied to the observation and recording of periodic and ТАРЫШ. 
varying phenomena, the most simple of all the periodic movements 
may be considered—namely, that of uniform rotation. At the end 
of every revolution the rotating system attains the same relative 
position that is occupied one complete turn earlier. Suppose, now, 
that the system is illuminated for a very brief instant once in each 
revolution at the moment at which it passes a certain position, 
which is regarded as the initial position. The rotating system will 
then appear at rest. If, now, the periodic illumination be slightly 
retarded, so that the successive flashes follow one another at an 
interval of time a little longer than the period of the revolution 
itself, the system will be illuminated in its various phases in turn, 
and will appear to revolve slowly in the sense of its actual rotation. 
If, on the contrary, the flashes follow at shorter intervals, the 
system will appear to be turning in a sense inverse to that of its 
real rotation, since &t every revolution it will be illuminated an 
instant before it attains tho same position as on the preceding revo- 
lution. In this way the apparent velocity of rotation will have been 
reduced in a proportion which depends only on the acceleration or 
the retardation of the successive illuminations of the system. 

The simplest means of obtaining these successive flashes consists 
in using a disc pierced with a slit as a shutter in front of a projector. 
The same result may be obtained by means of the sparks caused by 
interrupting the current through an inductance, or with alternate- 
current arcs, &c., but the sharpest effects are obtained with the 
revolving stroboscopic disc. 

In order to obtain a variable difference in the periods or slip, it is 
possible to use an electric motor of which the speed is capable of 
variation—or a synchronous motor if the svstem is driven by a 
synchronous machine—which determines the measure of the slip, or 
a train of wheels asin the ondograph, or (the most rational of all) a 
differential gearing of which one of the axes is controlled by the 
system to be studied, whilst the other actuates the stroboscopic disc 
and the crown containing the intermediate wheels between them 
receives from an outside source a more or less rapid movement of 
rotation which defines the slip. This disposition offers the great 
advantage of allowing the phenomenon to be apparently stopped in 
any specially interesting position. 


A. — SrTrRORHOScOPES. 


Stroboscopes, of which the nuinber is infinite, do not, properly 
speaking. constitute apparatus, but rather experimental arrange- 
ments which are susceptible of modification depending upon the 
material at the disposal of the observer, and upon the research that 
he has in view. By way of example, reference will be made to those 
which the author has used for the examination of alternate-current 
arcs and of machinery in motion. 

The Arcoscope.—A very simple experimental arrangement has 
been designated by this name (which is at once French and Greek), 
an arrangement intended to facilitate the examination of the varia- 
tion in the luminosity of an alternate-current are during a single 
period—variations which it is impossible to observe directly because 


of their great frequency. It consists, in principle, of a small asyn- 
chronous single-phase alternate-current motor, having on its axis an 
opaque disc provided with narrow slits placed at regular intervals, 
the number of the slits being equal to the number of pairs of poles 
of the motor. Thus, for a motor with four poles, the disc would 
have two slits, placed one at end of the same diameter. This motor 
is driven by alternate current taken from the same source as that 
traversing the arc under examination. 

This disc, which is rotated by the motor at quasi-asynchronism, 
is placed in the path of the luminous rays emitted by the are, which 
latter is projected by a lens upon a screen. The image of the arc is 
thus allowed to fall on the screen for one instant during each period, 
and in consequence of the slight slip of the motor when running 
light, the phenomena of the are may be observed during a complete 
period, and this period may thus be prolonged to as much as from 
10 to 15 seconds. By applying a braking action to the motor the 
slip 1s increased, and the apparent duration of the oscillation of the 
light of the arc is reduced. It is possible to observe the arc directly 
through the slits in the disc, but the result is less clear than when a 
projection is used and the image of the arc is magnified. If the same 
disc be made to carry ascries of sectors, alternately white and black, 
the number of each kind being cqual to that of the poles of the 
motor, and if it be illuminated by an are or incandescent lamp 
served by the same current as is the motor, the slip of the 
motor may be observed and directly measured by observing and 
measuring the apparent inverse rotation of the dise mounted on its 
shaft. 

In this way it isin some degree possible to analyse the light of 
the arc and to judge the intluence of the form of the current curves, 
of the nature and quality of the carbons, of the frequency, the con- 
ditions of regulation, &c. It is also practicable to cinematograph 
the phenomenon in order to be able to study it at leisure. This can 
be done by controlling the cinematograph by means of an asyn- 
chronous motor and photographing the aro, either directly, or after 
projecting it upon a screen, 


Stroboscopic Transmission Dynamometer.—Ifa driving-shaft, A, 
actuates a working shaft, B, through the medium of a spring- 
coupling between the two shafts, the product of the torsional couple 
or torque transmitted by this spring, multiplied by the angular 
velocity, is equal to the power transmitted by the shaft A to the 
shaft D. <A large number of arrangements have been devised to 
determine this torque, which generally shows itself in practice by a 
relative angular displacement of the two shafts proportional to the 
torque. A simple means of reading this consists in mounting a 
disc ou each of the shafts, and in placing the rims of the two discs 
close together and marking on them graduations proportional to 
the couple exerted in each of the relative positions of the discs. 
When the system is in motion, the relative displaceinent of the two 
shafts can be read off on the graduations, just as if the discs were 
stationary, by illuminating the system once in each revolution at the 
same instant in each period. For this purpose the stroboscopic 
cyerlass can be used with advantage. 

Stroboscopic Eyeglass.—A small electric motor, driven by two 
accumulators, actuates a disc pierced with radial slits. The system 
in rotation is viewed through these slits with one суе, the other 
remaining closed. With theaid of a rheostat the disc may be caused 
to revolve at various speeds, so regulated that the system, illumi- 
nated pennanently from an external source of light, appears to be 
either stationary or revolving very slowly. "The stroboscopic eve- 
glass, so arranged. when brought to synchronous speed, permits the 
graduation of the above-described dynamometer to be observed and 
read with ease. If it revolves with a certain amount of retardation, 
it allows of the observation of rapid phenomena as readily as if thev 
were produced at a slow speed, which can be regulated at will. All 
the phases of an explosion engine may, for example, be thus 
observed: The lifting of the valves, the contact and the ensuing 
vibration of the ignition cam, the formation of the stitch in a 
sewing machine, the starting of a part having an independent 
movement, &e. 


Differential Stroboscope.—For the study of thermal engines, 
MM. Malicet and Blin have constructed for the author a special 
differential stroboscope in which the motor is illuminated only once 
in every two revolutions. This result is obtained by providing the 
stroboscopic dise with only one slit and mounting the disc on the 
crown of the differential gearing. One of the shafts of the gearing 
is connected by a flexible shaft to the motor engine under exami- 
nation, and the other shaft, in order to produce the stroboscopic 
effect, may be rotated slowly by means of an endless screw con- 
trolled by a small handle turned bv hand. The apparent velocity 
of rotation of the engine is varied by turning the handle more or 
less rapidly. On stopping the handle the apparent movement is 
also arrested. 

Examples could easily be multiplied, but those which have been 
given suffice to show the important part that can be played by 
stroboscopic methods—confined, so far, to the laboratory of the 
physicist—in taking their places in the test-rooms of the great 
mechanical and electrical industries. 
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B.—STROBOGRAPHS. 
The name ''strobograph" is applied to aH forms of apparatus 
employed to record phenomena (whether rapidly or slowly variable), 
if they utilise the principle of the stroboscope or of successive phases. 
The Ondograph.—The object of the ondograph is to inscribe or 
to register directly upon a band of paper, by means of ink, the repre- 
sentative curves of periodically and rapidly variable electrical 
phenomena (E.M.F.s, currents, differences of potential, power, 
&c.) In principle it is based upon a combination of Joubert's 
method of successive points, stroboscopic methods, and electrical 
recording apparatus. Fig. 1 shows the general arrangement of the 
actual apparatus as made by the Compagnie pour la Fabrication des 
Compteurs et Matériel d'Usines 4 Gaz. It comprises as essential 
parts :— 
1. A synchronous single-phase alternate-current motor actuated 
directly by the source of electrical energy of which the periodically 
variable elements are to be recorded. 


to that of the current to be registered. The moving coil has a 
moment of inertia and damping so calculated that its position at 
any moment is that which it would be caused to take by the action 
of the mean current corresponding to the quantity of electricity 
passing through it during a single period. 

6. A Recorder, either cylindrical or continuous. driven at a con- 
venient speed directly by the synchronous motor. The record is 
traced by means of a pen. 

The four-pole synchronous motor runs with a P.D. of 110 volts 
at frequencies ranging from 25 to 100 periods per second. The 
motor is started up by means of hand gearing, and, when syn- 
chronised, is thrown into circuit. The precise moment at which 
the current should be switched on is determined by the stroboscopic 
effect of the apparent stoppage of a disc revolving with the motor 
and carrying a suitable number of black and white sectors painted 
alternately. After the motor has been started, the hand gearing is 
disengaged automatically by an arrangement similar to that adopted 
for use in automobiles. 

The motor actuates the commutator by a train of gearing so com- 
bined that when the motor has made n/2 revolutions, corresponding 
to n periods the commutator will have made only (» — 1)/2 revolu- 
tions, with a regular and uniform retardation. The recording 
cylinder makes one complete revolution for every three periods. 
Each of the three curves registered corresponds to 1,000 periods 
and 999 impulses. One coniplete period takes up a length of 96mm. 
on the cylinder. The amplitude may be made to vary at will 


онну between 10mm. and 50mm. by altering the P.D. and the capacity. 


Fic. 1.—GENERAL VIEW OF THE ONDOGRAPH. 


2. A train of gearing of which the object is to impart to a revolv- 


ing contact-maker or commutator such an angular velocity that 


when the motor has made a certain number of revolutions, the 
commutator will have made an equal number (or a multiple), 
increased or diminished by 1. This retardation or acceleration, 
which is essential to the system, obviates the necessity of rotating 
the brushes of the motor. 

8. A contact-maker or automatic commutator, consisting of a 
cylindrical block of insulating material carrying a tube of brass 
suitably cut to shape, with three brushes resting upon it. The 
object of this device is to put a condenser successively in connection 
with : (a) two points in the cireuit in which the variable periodic 
phenomena to be recorded take place; (b) a measuring apparatus. 
During the first operation the condenser becomes charged, and is 
discharged through the measuring apparatus in the second. For 
the 5 the contact-maker is reduced to a simple conduet- 
ing bar which, once in each revolution and by means of two brushes, 
closes the circuit through the fine-wire bobbin of the recording 
apparatus. Fig. 2 shows the connections of the apparatus in the 
case in which & condenser is used. 

4. A Condenser, of which the capacity wy 
may be either constant or regulated at will jb Р ZZ 
by means of plugs, in order to regulate the А EZ 
sensitiveness of the apparatus. T 1" 

5. А Recording Measuring Apparatus— | I |" 
suitable to the phenomenon to be examined. 

For differences of potential and currents, 
the recorder is a moving. coil instrument of 
the Meylan type, mounted horizontally. 

For power.curves, the recorder is an 
ordinary wattmeter; the main current 
passes continuously through the fixed 
primary bobbin, whilst the movable fine wire bobbin is placed in 
the circuit which is periodically connected by the rotating con- 
tact-maker to the difference of potential which determines the 
second factor of the power. Regulation is effected by introducing 
resistances intothe fine-wire circuit (sce below,under Power-recorder). 

The direct method may also be applied equally well to the regis- 
tration of differences of potential or currents, and in this case tlie 
use of the condenser is dispensed with. The condenser, however, 
offers distinct practical advantages in regard both to regulation and 
sensitiveness, So also the watuneter may be used for recording 
the curves of P.D.s, if a constant current from a battery of accumu- 
lators is passed through its fixed coils. 

In all the above cases the moving part of the recording appa- 
'atus receives a series of impulses the frequency of which is equal 


Fro. 2. 


The ondograph allows the frequency of an alternating current to 
be determined with accuracy. To affect this it is only necessary to 
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Fio. 3.—PLAN OF THE ONDOGRAPH. 


determine by means of a chronometer the time occupied by the 
recording cylinder in making one complete revolution. As this 
time corresponds to 3,000 periods, this number divided by the dura- 
tion of one complete revolution in geconds gives the frequency in 
periods per second. Fig. 8 is a plan of an ondograph, drawn to a 
scale of one-fifth, showing the arrangement of the apparatus. A 
narrow case, about 10in. long, contains the accessories—viz., long 
pointer, stand, handle, red and black ink, oil, aleohol for cleaning 
the pen, spare pen, paper, &c. E 

In most recording instruments in which direct tracing is effected, 
it is necessary to reduce the length of the pointer that carries the 
pen in order that the friction of the pen on the paper may not sen- 
sibly falsify the record. The use of a short pointer in the ordinary 
way, necessitated by the smallness of the directing force and the 
friction of the pen, gives rise to several inconveniences. | 

1. The curvilinear ordinates have a relatively short radius of 
curvature, and the curve recorded, therefore, is subject to a defor- 
mation that is often troublesome. | 

2. The curvilinear trajectory of the pen prevents it from accu- 
rately touching with equal accuracy at every point of the recording 
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cylinder, of which, if the radius were infinite, it should describe a 
generatrix. Under these conditions a pen correctly regulated only 
records by points in certain positions, presses strongly upon the 
paper in other positions, and, again, does not rest upon the paper at 
all in positions corresponding to the longest ordinates. 

8. The arm carrying the pen should be both rigid to enable its 
direction to be controlled well, and flexible to facilitate its record ; 
it is difficult to combine these two opposite qualities in the same 
mechanism. 

In order, in a large measure, to reduce these difficulties, the 
author has adopted an arrangement which consists in principle in 
the separation of the mechanisms for guiding the operator and for 
recording, without impairing their capability of joint action; and 
in obtaining, with a guiding system of short radius, a record in 
which the radius of the ordinatesisso great that the record approaches 
sensibly to that which would be afforded by a registering pointer of 
m: the pen would describe an arc of а circle having an infinite 
radius. 

The recording apparatus comprises two distinct parts: the direct- 
ing arm and the recording pen. The former is a rigid lever attached 
to the measuring apparatus, with the extremity the more remote 
from the axis of rotation terminating in a pin which works in a 
groove provided upon the lever carrying the pen. This pen, during 
the recording process, describes the path that would be taken by the 
pen of an ordinary recording instrument during the rotation of the 
cylinder carrying the paper. 

The recording pen consists cf a lever of great length, so arranged 
that one of its extremities turns upon an axis parallel to that of the 
recording instrument, but removed from it by a distance approxi- 
mately equal to the difference in the lengths of the two levers. 
The other extremity is provided with a groove engaging with the 
pin of the directing arm, and carries the recording pen at a point a 
little beyond the groove. In the actual ondograph, the directing 
arm is 18cm. long, whilst tte lever carrying the pen is double this 
length—namely, 36cm. 

It will be understood from this that whilst the pin describes an 
arc of a circle with a short radius, the pen а 6 one of long 
radius. By giving sufficient length to the lever the are may, 
within tho limits of the width of the cylinder, coincide sensibly 
with the tangent at the middle point of the arc. Thus, the point of 
contact of the pen with the paper is but very slightly removed from 
a generatrix of the cylinder, and the registration is effected with 
perfect regularity throughout the whole extent of the cylinder. The 
pen and its lever ean, therefore, be proportioned so as to satisfy all 
the necessary conditions as to flexibility and regulation of the 
recording mechanism, and of this part of the apparatus only, since 
the pen is directed by another mechanism to which in turn it is 
easy to impart all the rigidity necessary to fulfil this function 
satisfactorily. 

The lever is attached at its point of support by a Cardan joint 
which allows the pen to move freely and to exert upon the paper а 
constant pressure regulated by its own weight, in part counter- 
balanced by a screw-counterpoise movable at will. The vertical 
axis allows for the movement caused by the directing arm, whilst 
the horizontal axis permits the slight vertical displacement resulting 
from that of the pen moving over the recording cylinder. The 
curve is thus inscribed almost exactly on the generatrix of the 
cylinder, and the pen, which acts independently and is easily 
regulated, is not liable to fail in its record. | 

The ondograph may also be used to study rectified or continuous 
currents. "lo accomplish this the synchronous motor is replaced by 
& direct drive, effected by establishing an unyielding mechanical 
coupling between the ondograph and the shaft of the machine to 
be studied. The apparatus has been designed with a view to 
facilitating and expediting the work of removing or replacing the 
motor; the motor having been removed, a flexib'e shaft is placed 
in position with onc of its ends attached to the ondograph, and the 
other upon the machine under examination. 


Non-periodic Phenomena.—The application ot the ondograph, or, 
speaking more generally, or stroboscopic methods, is not limited to 
periodie phenomena. It ean be extended to all phenomena of short 
duration, provided that the phenomenon can be reproduced identi. 
cally in such a manner that it is periodic by repetition. By way of 
` example, reference may be made to the curve of discharge of a con- 
denser through a self-induction, a discharge which is of an oscilla- 
tory character. The duration of each semi-oscillation is about 
4th of a second. By means of the differential-movement ondo- 
graph, permitting the retardation at will of the period recorded, it 
is easy to register phenomena occupying from 2%th to 4455th of a 
second, obtaining the record by means of a pen upon a strip of 
paper—a result which has never hitherto been obtained. 

Differential Ondograph.—In the apparatus which the author has 
just described, the slip of retardation which allows of the registra- 
tion of the curve bears a fixed relation to the frequency of the 
phenomena to be recorded. It is characterised by the number 1,000 
in all the apparatus made by the Compagnie pour la Fabrication 
des Compteurs. That is to say, when the frequency is 25 per 


second, the record is effected in 40 seconds (25 x 40 1, 000); when 
the frequency is 50 per second, the record requires 20 seconds 
(50 x 20=1,000), and so on. The recording cylinder, of which the 
circumference is 288mm., corresponds to three periods, each 
occupying 96mm. along the axis of time. 

In a new type, which is styled the “ Differential Ondograph," in 
order to indicate the principle upon which it is based, tho period of 
registration is no longer connected directly with the frequency. On 
the contrary, it is entirely independent, and, further, the drum 
registers only two periods, so that each of them is 144mm. long. 
This increase of the axis of time facilitates the determination of 
the phase-difference between the different curves representing the 
characteristic factors of the phenoinenon recorded. 

The apparatus still consists of a synchronous motor and a com- 
mutator, arranged coaxially, and between them is a differential 
gear, the crown of which is rotated around the axis cominon to the 
motor and commutator by means of an endless screw, turned more 
or less rapidly by hand. "The shaft carrying this endless screw is 
also provided with a second endless screw, which rotates the 
recording cylinder with an equal angular velocity. 

Under these conditions, remembering the well-known properties 
of the differential gearing, it will be understood that if the crown is 
stationary the motor will drive the comniuator at synchronism. If 
the crown be subjected to a displacement in either direction, the 
commutator will be accelerated or retarded accordingly in propor- 
tion to the amount of this displacement. The apparatus is во 
arranged that the direction of rotation suitable to recording upon 
the drum produces retardation. This retardation will correspond to 
one complete revolution of the commutator ; that is, to one period, 
for each half-revolution of the crown and each half.turn of the 
recording drum. By the time that the crown of the differential 
gear has completed one revolution the commutator will have 
suffered a retardation equal to two revolutions, and the recording 
cylinder will have made one turn, and in doing so will have recorded 
two periods. Ав the slip of the contact and tho retardation of the 
drum are controlled by hand, the record of a single period may be 
produced as slowly as may be required without being correlated 
with the frequency of the phenomenon under examination. 

It is possible to dispense with hand control by emploving either 
an auxiliary motor driven electrically, or by means of a spring, 
or by using direct control by means of gearing, or a series of 
stepped pulleys, by which different speeds may be obtained by the 
shifting of a cord which passes over two of the corresponding 
pulleys. 

This type of ondograph does not, in the author's view, lend itself 
for industrial use, but is rather an instrument for use in the labora- 
tery or for research. The author has employed it in studying com- 
mutation in continuous-current dynamos in such a way that he 
could follow the smallest variations—variations for which the period 
traced with 999 points for 1,000 periods did not afford a sufficient 
approximation. 


Puissancegraphe (Power Recorder). In order to trace the curve 
of the instantaneous power supplied in any circuit by means of the 
ondograph, a Thomson meter used as a wattmeter is substituted for 
the moving-coil galvanometer. The spindle of the meter is con- 
trolled by two special springs, which act as conductors through 
which the current flows in and out of the movable armature, thus 
avoiding the use of brushes. The main current traverses the fixed 
coils, and the movable fine-wire coil is connected by means of the 
commutator and the brushes as a shunt to the P.D. determining the 
power to be measured, for a very brief interval, once during- each 
period. For this purpose the rotating commutator consists of an 
ebonite cylinder in which is embedded along a generatrix a plain 
strip of brass of suitable width. 

The duration of contact is governed by the width of the strip. It 
may be modified at will by shifting the points of contact of the two 
brushes with the strip. The regulation of the period of contact 
allows of a change in the sensitiveness of the apparatus, an effect 
which may also be obtained by introducing a variable resistance 
into the fine-wire circuit of the wattmeter. The coil, under the 
influence of the successive impulses which it receives from the inter- 
mittent currents passing through it and from the main alternating 
current, is deflected from its position of equilibrium through an 
angle, proportionate to the power at each instant of the period 
determined by the position of the commutator ; either directly or 
indirectly the coil guides the pen of the recorder. | 

This proportionality results from the fact that the angle described 
by the moving coil around its position of equilibrium never exceeds 
from 10 to 12deg. on either side of zero. Under these conditions 
the drum-wound armature of the wattmeter may be considered as 
having suffered no practical displacement as far as electro-dynamic 
forces are concerned. 

The aluminium damping disc of the meter serves to give to the 
system the inertia and damping necessary to the normal working 
of the apparatus. 'This normal working corresponds on the one 
hand to the critical damping, and on the other hand to the time of 
oscillation of the armature, being comprised between the periodic 
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time of the phenomenon to be recorded and the time occupied in 
recording a complete period. 

The puissancegraphe has enabled the author to obtain on the 
same sheet of paper curves showing the instantaneous values of the 
P.D. and the current, and also their product —the instantaneous 
power—in an alternating circuit. This was accomplished as fol- 
lows :—It has been shown that the ** puissancegraphe” traces out 
the instantaneous power by joining (for & very short time during 
each period) the P.D. to the moving-coil of a wattmeter the fixed 
coil of which is traversed by the alternating current. The impulse 
is proportional to the product vi of the difference of potential at that 
instant (v) multiplied by the instantaneous value current (2), and 
the instrument traces the curve of instantaneous power. In order 
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Fic. 4 (one-third scale).—Alter- 
nator working on Cable Mains, 
Kilowatts — 220. 
Amperes — 110. 
Cos ф = (0:66. 


— 


Fic. 5 (one-third scale).—Berlin 
(Siemens and Halske) old Alter- 
pator, Nov. 7, 1903. 


to trace the curve of г it is sufficient to connect the commutator to 
a constant P.D., V. The impulses are then proportional to Vi, or 
that is to 7, since V is constant. To obtain the curve v, а constant 
current from one or two accumulator cells is passed through the 
fixed coils, and the commutator is connected to the difference of 
alternating potential v. The impulse is then proportional to Iu— 
that is, to v, since I is constant. 


APPLICATIONS OF THE ONDOGRAPH. 


Alternators.—Alternators should, in principle, give a sine curve, 
or approximately a sine curve, as free as possible from higher 
harmonics, so as to avoid those resonance effects which are so 
prejudicial to cables. The curves reproduced in Figs. 4 to 7 prove 
that this is far from being the case. Some of them show the influ- 
ence of the shape of the pole pieces, which introduce the third and 
fifth harmonics, whilst others exhibit the effect of the teeth. A 
careful study of these curves makes it possible so to alter either the 
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F10. 6 (one-third scale).— Three- 
phase Oerlikon Inductor Alterna- cyclic Alternator working on a 
tor; with two slots per period per Self. induction. 
phase, and laminated pole-pieces. AC) Difference of Potential. 

48 Current in the Self. indue- 
tion. 


Fic. 7 (one-third scale). Mono- 


pole- pieces or the nuniber or shape of the teeth that these objection- 
able distortions are greatly reduced. These curves are, of course, 
of an exceptional shape, and selected mainly for illustration of the 
registering qualities of the ondograph. 


Reaction of the Alternating Current on the Exrcitation.—It is 
well known that the armature current in an alternator reacts on the 
field and produces in it a varied magnetisation, with a frequency 
double that of the alternator. This effect is exhibited in Fig. 8, 
which shows the P.D. between the terminals of a Siemens alter- 
nator with an ironless armature, when working on an inductive 
circuit and producing u current with a lag of about one quarter of u 
period. The wavy line, representing the exciting current, would be 
straight were it not for the reaction of the armature. This cffect 
becomes more pronounced with an increasing lag of the current 
behind the E. M. F. of the alternator. 


Rotary Converter.—Fig. 9 shows the variation in the difference 
of potential between the terminals of a two-phase rotary converter. 
This curve has been repeated five times to demonstrate that the 
small changes caused by hunting do not alter the general appear- 
ance of the curve. 


The Synchronous Motor of the Ondograph.--This little motor 
works as a variable self-induction motor having a very large differ- 
ence of phase, well shown in Fig. 10, which gives the difference ot 
potential v and the current i at each instant. 


. Brush Machine.—The current given by а very old Brush machine 
is shown in F'ig. 11, which was obtained by driving the ondograph 
direct from the machine with the aid of a flexible shaft. This 
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Ета. 8 (one-third scale).-— Siemens Alternator (Armature without Iron) 
supplying an Inductive Circuit. 
P.D. (v) 2 112 volts; current (i) = 16 amperes. 
Self-induction (air-core) = 0:0175 henry; resistance =0°6 ohm. 
Frequency = 50 ~ per second. 
Machine excited from accumulators without any resistance in series— 
Exciting current = 23 amperes ; resistance of circuit=0°4 ohm. 


figure exhibits the amplitude of the variations in the E. M. F. 


caused by the passage of each elementary coil under the pole. 
tips. The machine was supplying аге lamps. 

Tne Determination and Recording of Harmonics.—It may be 
admitted in principle that an alternating wave-form contains all 
the odd harmonics with larger or smaller ainplitudes, and zero 
amplitude for those that are absent. The first problem to be solved 
consists, therefore, in discovering the order of the highest harmonic 
present. Calling the pulsation of the fundamental wave w(w=2r 


Fic. 9 (two-thirds seale).— Difference of Potential between the Ter- 
minals of a two-phase Alioth Rotary Converter on Open Circuit. 
Secteur de Neuilly. Curve repeated five times. 


frequency) and the order of the harmonie т, it is required to 
determine 2, that is to say, to discover the order of the highest 
harmonic. 

Determination.-—The author employs two methods, the one based 
on the properties of a circuit having capacity, the other on those of 
an inductive circuit. 

Capacity Mcthod.—As large a capacity as possible is connected 
to the periodic P.D. to be analysed, and the curve of the 
charging current of the condenser is recorded by connecting the 
ondograph to the terminals of a non-inductive resistance included 
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Fic. 10 (one-third scale).—P.D. 
(v) and Current (i) Wave-forms of 
the Ondograph Synchronous Motor. 


Fic. 11 (one-third scale).—Cur- 
rent given by Biush Machine 
supplying Arc Lamps. ' 


in the circuit through which flows the charging current of the con- 
denser. This resistance should be as sinall as possible. Designating 
the effective (R. M. S.) difference of potential corresponding to the 
nth harmonie Va, the corresponding effective current, Ina, for 
this harmonie may be expressed thus--I,=nwCV,. Hence, 
by this method, the nth Багшопіс is magnified in proportion 
to its order n, and an intended curve is obtained in which the 
number of teeth indicates the order of the highest harmonie with 
the greatest clearness. Fig. 12, for example, shows very clearly 
the discovery of the 15th harmonic in the Secteur de la Rive gauche, 
a harmonic that the sinusoidal-looking P.D. would not have enabled 
One to predict, 
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Self. induction Method.--A circuit, formed of a higbly-inductive 
coil, having as long a time-constant as possible, and a non-inductive 
resistance, is connected to the terminals of the difference of potential 
to be analysed. The difference of potential V, between the termi- 
nals of the inductive coil may be approximately expressed as follows, 
if its resistance may be neglected as compared with its self-induc- 
tion V.. L. I. By using the ondograph to record the 
instantaneous values of the P.D. between the terminals of the 
self-induction, an indented curve is obtained analogous to that 
given by the charging current of the condenser, and the order of 
the highest harmonic is readily deduced from this curve. 

Record.— When the order n of the highest harmonie is once 
known, it is easy to trace the fundamental wave and all the har- 
monies with their several amplitudes, actual or enlarged in a given 
proportion, as well as their difference of phase relative to the curve 
under analysis. The method employed by the author is that given 
by Prof. Pupin* in 1894. [t consists in forming a rensonating 
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Ето. 13 (one-third scale).— Charg- 
ing of a Condenser (Zipernowsky 
machine, without slots). 

Capacity = 16 microfarads. 

P.D. = 110 volts. 

Resistance in circuit -- 20 ohms. 


F16.12 (one-third scale).—Chary- 
ing of a Condenser. 

Capacity — 16 microfarads. 

P.D. — 110 velts. 

Resistance in circuit — 20 ohms. 


circuit for cach of the harmonics, using the recognised relation 
n’w?LC=1, with a variable condenser and capacity connected in 
series and as a shunt to the difference of potential to be analysed. 
If the resistance R of this circuit is sufficiently low when resonance 
is obtained for a harmonic of the order n, the impedance offered by 
the circuit to all the other harmonics is considerable, and the 
current passing through the circuit is exactly due to the nth 
harmonic, defined by the relutions — V, Rl: tan $20. With 
an ondograph that has been calibrated beforehand, the instantaneous 
values of I,, can be recorded, and from them V, may be deduced. 
In order to 1nake sure of the reasonance of the harmonic, a deter- 
mination is made of the theoretical value that must be given to the 
product LC, corresponding to the frequency; L and € are then 
added to satisfy this ; finally, L and € are varied slowly in the 
neighbourhood of the theoretical value, until a thermal anpercineter 
placed in the reasonating circuit indicates the maximum current. 
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F10.14 (one-thirdscale).-—Labour 
Alternator (old type), with 18 teeth 
] er cycle, Ring. 

P.D. between the terminals (v) = 

95 volts. 

Capacity current =i.. 

Capacity = 3:5 microfarads. 

Resistance in circuit = 50 ohms. 


Fie. 15 (one-third scale).— Re- 
sonance of Third Harmonic. 
Capacity = 2:45 microfarads. 
Resistance = 6 ohms. 
Self-induction = 0:76 henry. 
Frequency = 40 4 ~ per second. 


With the aid of the ondograph this resonance is confirmed by the 
amplitude and regularity of the sinusoidal curve, a curve which 
becomes deformed by the interference of the next harmonic. To 
show the lower harmonics, of which the amplitude is usually 
sufficiently great, the ondograph may be connected to the terminals 
of a ron-inductive resistance placed in the resonating circuit. The 
curve traced by the ondograph is in phase with the harmonic. 

The sensitiveness would not be sufficient for higher harmonics of 
small amplitude. It is, therefore, augmented by means of a device 
which consists in recording the difference of potential between the 
terminals of the self-induction instead of between those of a resist- 
ance placed in the circuit. Ender these conditions a much greater 
P.D. is obtained, and the curve traced by the ondograph shows 
a difference of phase in advance from the actual harmonic to an 
extent defined by the relation tand=nw.L К. In practice, noL 
being very large and R comparative small, tan @ is also very large, 
and the curve recorded is thrown out of phase, showing a lead of 


*I. Pupin,“ Resonance Analysis of Alternating and Polyphase Currents,” 
Am. Inst. E. E., May 17, 1894. 


a quarter of a period. It is therefore important to keep this 
phenomenon in mind when it is desired to reconstruct the funda- 
mental curve synthetically. 

It would also be possible to obt in a record of the higher 
harmonics by connecting the ondograph between the terminals of 
a capacity, in which case the curve traced would show a lag of a 
quarter of a period. It is, however, preferable to connect the 
instrument between the terminals of the self-induction in order to 
avoid the sparking at the brushes of the apparatus at the moment 
when the measuring capacity is shunted upon the resonating capacity, 
which charges it too suddenly. 


Іа. 16 (scale two-thirds). — Gaulard Transformer. 


Figs. 12, 13 and 14 relate to the determination of the highest 
harmonics of a difference of alternating potential by means of the 
сш current of a condenser connected to that difference of 

otential. It will be seen from Fig. 13 that only the third and fifth 
Birmania are present, whereas the curve shows the 15th harmonic. 
Fig. 15 shows the third harmonic resonated, and so accentuated. 

T ransformers.- Fig. 16 illustrates the variations in the primary 
current of a Gaulard transformer, of which the secondary is con- 
nected through a gradually diminishing non-inductive resistance. 
The successive curves show the increase in the primary current 
accompanying the increase of charge in the secondary, as well as the 
diminution in the difference of phase. 


Fra. 17 (one-third scale). Elec- 
trolytic Rectifier, connected up as 
& Wheatstone Bridge, supplying 
current to & resistance. Supplied 
by Secteur Rive Gauche. 


Frc. 18 (one-third scale). Nodon 
Valve connected up as a Wheat- 
stone Bridge, charging accumu- 
lators. 
1=Р.р. of supply. 

2 = Current. 

3 = Current, rectified. 

4 — P.D. of accumulators. 

R. M. S. current = 11 amperes. 
Mean current rectified = 9 amperes | 


Electrolytic Rectiier.—F ig. 17 refers toa Nodon valve arranged as 
Wheatstone’s bridge and working on a circuit consisting of à simple 
resistance. wis the difference of alternating potential supplied to 
the valve, and i the rectified current supplied by it. Fig. 18 relates 
to a valve feeding a circuit consistiny of a battery of accumulators. 
Curve 1 is the primary P.D. and curve 2 the primary current. 
Curve 3 is the secondary current as rectified, whilst curve 4 is the P. D. 
between the terminals of the accumulators during the charge. From 
this it will be scen that charging takes place twice during cach period. 

It would be casy to multiply the number of curves showing the 
application of the ondograph to the study of the Wehnelt interrupter, 
the continuous-current arc, rectifiers, the oscillatory charge and dis- 
charge of condensers, polyphase currents, the simultaneous record 
of P.D., current, and power in an alternating circuit, бе. 


Liner Struck by Lightning.— The Aberdeen Line steamer 
“ Sophocles," whilst crossing the Bay of Biscay last week was 
struck by lightning, the main mast being damaged and the 
lightning conductor carried away. 
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CORRESPONDENCE. 
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SINGLE PHASE MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sim: I find in The Electrician of November 27th, p. 216, the 
complete specification of a British patent of Messrs. Winter 
and Eichberg, dated October 24, 1902, which relates, as you 
state, to the motor of the new system of single-phase traction 
introduced by the Union Elektricitiits Gesellschaft. I desire 
to correct this erroneous impression by remarking that this 
motor is none other than my single-phase series compensated 
motor referred to in The Electrician of July 24, 1903, p. 575. 
It is superfluous to examine the patent specification 23,288 to 
seek for the compensated single-phase motor. It suffices to refer 
to the Industrie Electrique, 1902, p. 220, first column, last para- 
graph, where I describe very clearly the excitation of a rotor 
provided with a commutator by means of a single-phase alter- 
nating-current (see French patent 306,229 of December 12, 
1901) whenever two auxiliary brushes short-circuited on one 
another are placed at right angles to the two brushes intro- 
ducing the line current into the rotor. 

In addition, my single-phase compensated motor, of either 
the series or the shunt typo, admits of such a simple and 
brief description that I could not understand the reasons for 
elaborating a series of claims of such a general and varied 
nature as those of British patent 23,288, if the compensated 
single-phase motors were really intended to be covered by this 
patent. It is certain that my single-phase motor is interesting 
only because it is a compensated motor, and if this special 
quality is not desired, the simple repulsion motor due Electrician 
July 10, 1903, p. 490) suffices to obtain all speeds without the 
use of external resistances.— Yours, &c., M. LATOUR. 


Paris, Dec. 3. 


STEAM TURBINES v. RECIPROCATING ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: My friend Mr. Morcom has given you a table, of which 
I fail to see the value. He compares steam turbines with 
Belliss engines in respect of the cost of coal per unit, but he 
omits to state the cost of coal per ton, the calorific value of the 
coal, the kind of boilers in which the coal was consumed and 
the load-factor of the station. Under these circumstances it 
would seem to me to be almost as reasonable to saddle the 
dynamos with the differences of coal costs, and ignore the 
engines altogether.— Yours, &, HENRY LEA. 


Birmingham, Dec. 7. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In reply to the bulk of Mr. Wilkinson's letter in your 
issue of November 27th, we need only refer to the previous 
correspondence. For the rest, we can assure Mr. Wilkinson that 
we have had a very large and satisfactory experience with high 
superheat in our reciprocating engines during recent years, 
and, as our customers know, have done a great deal of hard 
work in assisting to make the advantages of superheat practi- 
cally possible. 

We omitted Shipley, as we found that they were receiving 
steam gratis from the destructor works. 

Mr. Wilkinson's suggestion that a trial should be made with 
the best examples of reciprocating engines and steam turbines, 
under ordinary central station conditions as to superheat and 
vacuum, is, in our opinion, a good one. The difficulty is to get 
such a prolonged trial made under impartial and useful con- 
ditions, but if any of the leading engineering associations are 
prepared to take the matter up in the interests of their 
members, we should be very pleased to lend an engine for the 
purpose. 

Mr. H. Barker says that Mr. Parson's table for vacuum 
effect in turbines is wrong. Possibly Mr. Darker is wrong. 
We used the table given in Mr. Wilkinson's Paper to refute 
Mr. Wilkinson's conclusions, but the point is a fine one, and 
does not affect the position. Mr. Barker and Mr. Campbell 
Swinton, in your issue of the 4th inst., attack the examples 
glven by us to show the great inferiority of the steam turbine 


in actual work, and Mr. Barker constructs a table by inserting 
some excellent figures which he has obtained from the New- 
castle-on-Tyne Company, to which Mr. Campbell Swinton also 
refers. We presume these figures are for the 12 months' work 
up to date, and are not yet available to the general public. 
But surely it is unfair to make such a comparison, as both 
these gentlemen must know very well that returns for the same 
period from the bulk of the reciprocating engine stations will 
show improvements, and possibly equally great improvements, as 
compared with the last published returns. We have, however, 
now obtained a copy of the Newcastle-on-Tyne return, and it 
is interesting to compare it with the return for about the same 
period of one of the best-equipped and managed reciprocating 
engine stations—namely, Leeds. The figure given by Mr. 
Barker— viz., 0:38—À1f correct, is for the station costs per unit 
generated, but all the figures for costs in the Flectrical Times 
analysis are per unit sold. This is a very different matter, 
there being a difference of nearly 20 per cent. on the average 
between these figures. 

The figures from the returns and the chairman's speech are 


as follows :— 
Total units sold. 


Cost of production, 

£12,587 5 8 

e 11,524 5 4 

To this should be added the cost of distribution for 
Newcastle-on- Tyne to the extent of 2,412,818 units. Adding 
the above percentage for distribution to the Newcastle costs 
above, we get a figure of works cost 0:706 for Newcastle, 
against 0:62 for Leeds. 

When it is taken into account that the Newcastle-on-Tyne 
load-factor (which Mr. Barker takes care not to mention) is 
probably double that of Leeds, it will be apparent to the 
majority of electrical station engineers that the Leeds results 
are much the better of the two. Moreover, a large portion of 
the work covered by the Newcastle return will have been done 
by reciprocating engines, about equal in power to the steam 
turbines, which latter have only recently been set fully at 
work in the station. 

Mr. Barker's table, as it now stands, includes this unpublished 
semi-reciprocating engine station result on his own side, and 
drags in Yarmouth to compare with Scarborough to blacken the 
reciprocating engine record on the other. From the “Central 
Station Directory " we abstract the following :— 

Yarmouth—Welsh coal through and through used for fuel. 

Scarborough— Steam coal and smudge used for fuel. 
And yet Mr. Barker objects to our use, in a general sense, of the 
word “quibbling.” We were quite aware of the inequality in 
the load-factors pointed out by Mr. Campbell Swinton, and 
surmised that it might be due to anxiety on the part of the 
turbine stations to hold a big margin of spare plant to meet 
the risks due to stripping of the blades and other difficulties 
inherent to their system. They appear, anyhow, to have been 
able to develop a special maximum power on some particular 
occasion considerably in excess of their average power, but the 
load-factor, as calculated from the tables, has no very close 
bearing on the relative economies, as anyone can see by a 
careful study of the tables. For example, take the two stations 
— Cambridge and Scarborough—referred to in Mr. Campbell 
Swinton's table (in fact he is the managing director of both). 
Cambridge has the smaller output and the smaller load-factor, 
and although it has probably to use as dear a coal as Sear- 
borough, its consumption runs out to 0°66 only, as compared 
with 0°85 for Scarborough. 

We took trouble with our table to put the matter reasonable 
fairly on both sides, and, as we have said before, we might 
have given 38 reciprocating engine stations showing an average 
of 0-41 for fuel cost, instead of the seven selected stations with 
0:51 cost. "There is, however, no reason for your readers to 
accept our table or that of any other interested person. At 
the cost of a few pence they can buy an electrical paper with 
the full tables in, to draw their own conclusions from. In 
doing so we would ask them to bear in mind that steam tur- 
bines are at their best when new, and that there is a very 
quick limit to the possible improvement in the design of the 
steam turbine, though the machine itself is still very experi- 
mental In this connection Mr. Wilkinson's remark that 
“every steam turbine station in our list, except one was, at the 
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time covered by the figures given, employing obsolete turbine 
plant" is a very ominous one, especially as our list included 
nearly all the stations using steam turbines. The clearance 
difficulty is very real, especially with plant under 2,000 H.P. or 
3,000 H. P., and the experience with larger plant is very limited 
at present. The fact that two immensely wealthy American 
firms have adopted steam turbines as their standard for high- 
speed running only shows that America has hitherto had no 
effectivo standard high-speed engines, and have probably 
assumed that in the steam turbine they will secure an engine 
capable of considerable improvement. "They may very easily 
be mistaken. The 200,000 H. . or 300,000 H.P. ordered only 
shows that these two firms have large financial control, and 
are able to secure orders. The wise man will wait till the 
experience comes. 

In first cost, the temptation to take the steam turbine for 
large sizes is great, but in the end the machine may prove 
much more costly than the well-tried reciprocating engine. 

In conclusion, we can only say that, if in the opinion of 
your readers we have argued too strongly in favour of the 
reciprocating engine, we have done it without any manufac- 
turing bias, as we are prepared to build steam turbines of any 
size, a8 soon as we have determined that it is advisable in our 
own interests (which include satisfaction to our customers) to 
do so.— Yours, &c., AvFRED Morcom, Managing Director. 

Birmingham, Dec. 8. (Belliss and Morcom, Ltd.). 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: Mr. Wilkinson states in his letter, published iu your 
last issue, that “it is an undoubted fact that turbines give no 
trouble when working with superheated steam," and further 
on he mentions West Bromwich as a station where the turbine 
plant has the distinction of being not obsolete. Now, I have 
information that at a station not very far from West Bromwich 
about a fortnight ago about one-fourth of the total number of 
blades were stripped off one of the turbines, that the trouble 
was attributed to superheated steam, and that the blades are 
to be replaced by others of a metal specially adapted to with- 
stand the effects of superheat. I also know of the same 
thing having happened not lony since at another station, the 
failure being again attributed to the use of superheated steam. 
At this station reciprocating engines were in use as well as 
steam turbines, and when subsequently, extension sets were 
required, reciprocating engines were installed. I have also 
heard of the blades being stripped off a large turbine in the 
States where superheated steam was in use. 

Those sort of experiences are not, as a rule, published in the 
papers; indeed, it seems almost indecent to drag them into 
light, but if without any special sources of information I have 
heard of three different instances of trouble with superheat, 
no doubt others have occurred which have not come to my 
knowledge. К. 

Perhaps Mr. Wilkinson might say as to experiences he has 
had with blades being stripped off the turbines at his station. 
— Yours, &., RECIPROCATING ENGINE. 

Dec. 8. 

[We have made inquiries and learn that our correspondent's 
statement is correct. All but 17 rows of blades were stripped 
off one of the turbines at the West Bromwich electricity works, 


and 23 rows were stripped off another machine at the same 
station. —Eb. E.] 


THE GILBERT TERCENTENARY. 


Yesterday was the three-hundfedth anniversary of the 
death of Gilbert, the eminent Elizabethan physician and 
hilosopher. Largely by the efforts of Prof. Silvanus P. 
hompson, F.R.S., his work, “De Magnete," was translated 
from the original Latin and published by the Gilbert Society, 
and our readers are already familiar with the nature of this 
classic and of Gilbert’s investigations into the phenomena of 
electricity and magnetism from our review of this book and 
our report of a lecture recently delivered by Prof. Thompson 
before the Royal Geographical Society this year (The Electrician, 


Vol. XLVIIL, p. 697 and Vol. L., p. 1,021). Last night, 
to commemorate the tercentenary, a fine painting by Mr. A. 
Ackland Hunt was presented by the Institution of Elec. 
trical Engineers to the Mayor and Corporation of Colchester, 
Gilbert's native town. It represents Dr. Gilbert (who was 
President of the Royal College of Physicians, and physician to 
Queen Elizabeth) showing his electrical experiments to tho 
Queen. This picture was exhibited in the Manchester Exhibi- 
tion in 1876, and a private subscription was promoted this year 
to buy the picture and present it to the town of Colchester. 
Prof. Thompson and Mr. Conrad W. Cooke acted as hono- 
rary secretaries, and contributions were given by present and 
p members of the Council of the Institution of Electrical 
ngineers. 

On p. 288 of this issue we publish a reproduction of 
the picture and also extracts from Gilbert's book, with notes 
by Prof. Thompson, which were presented to members 
attending the meeting last night. In addition to these, an 
interesting biographical pamphlet has been prepared by 
Prof. Thompson, in which many interesting notes with 
regard to Gilbert himself and his life are included. This 
pamphlet has bcen distributed to a number of medical men 
who are interested in Gilbert as one of tho earliest phy- 
siciang who pia to raise the medical profession to its proper 
status by his championship of the experimental method and 
his vigorous denunciation of shams and quackery. 

The Mayor of Colchester (Мг. E. II. Barritt) and three 
ex-Mayors, Aldermen Marriago and Laver and Councillor 
Benham, with the Town Clerk (Mr. H. C. Wanklyn) were 
present on behalf of the town to receive the painting at the 
hands of Mr. Robert Kaye Gray, the President of the Insti- 
tution. The Mayor of Westminster, Sir Wm. Huggins 
(President of the Royal Society), Sir Русе Duckworth, M.D. 
Treasurer of the Royal College of Physicians (of which 
Dr. Gilbert was at one time President), and Dr. Larmor, F.R.S., 
of St. John’s College, Cambridge Dr. Gilbert's college), were also 
present, in addition to nearly all the Members of Council of 
the Institution and a large attendance of members as well as 
other guests. 


In opening the proceedings, Mr. Gray said : 


They had met that evening to ask the Mayor of Colchester to be kind 
enough to accept, in the namo of the Institution, the picture which 
was before them. They all knew something about Dr. Gilbert, but he 
would leave it in the hands of somebody else—Dr. Silvanus P. Thomp- 
son—to more adequately explain the cireumstances cf the presentation. 
Both Dr. Thompson and Mr. Conrad Cooke, who were secretaries of the 
Gilbert Society, had worked very hard in commemorating the work done 
by Gilbert. 

Dr. SILVANUS Р. THOMPSON, F.R.S., first read a portion of a 
letter he had received from Lord Kelvin, who regretted having been 
detained in Scotland, and he sent his apologies to all. He also stated 
that Mr. Ackland Hunt, the painter of the picture, wished it to be made 
known that he had spent ко years in the work of the picture asa 
labour of love, and that he had worthily laboured to be faithful even to 
the best that could be done in the way of portraiture to bring back the 
episode it commemorated. Continuing, he said that clectricians owed 
an enormous debt of gratitude to Dr. Gilbert. There were many great men 
famous in the timeof Queen Elizabeth, but for electricians, Gilbert stood 
pre-eminent. There were statesmen before Cccil, naval heroes before 
Drake, explorers before Rayleizh, dramatists before Shakespeare, 
poets before Spenser and philosophers before Bacon, but before 
Gilbert there was no electrician. Не was the absolute founder 
of the science, and he claimed admiration not only as the founder of 
electricity, but also as the founder of another science—viz., terrestrial 
magnetism, upon which he had spent £5,000, according to Harvey (or, 
according to Decarte, 5,000 crowns), and the greater part of his activities. 
Prof. Thompson then showed the identical copy of Gilbert's book on the 
subject, which the author had presented to Lancelot Brown, another 
royal physician to Queen Elizabeth. In his theory of terrestrial mag- 
netism, Gilbert had set forth the new and unheard of idea that the earth 
was itself a great magnet, and during his experiments he stumbled upon 
amber. Further, not only did he found the science of terrestrial 
magnetism, but another science, astronomy, owed much to him. There- 
fore it was fitting that there should be present members of these 
societies whose sciences Gilbert had advanced. These representatives 
they were delighted to see. One fact must not be forgotten. Like 
Lancelot Brown, Gilbert wasa Fellow of St. John’s College, Cambridge. 
He was even mathematical examiner and senior burser. There 
was ample evidence on this point. Anything would be inccmplete 
without saying that Gilbert was born at Colchester on May 24, 
1544, at 2:30 p.m., in a house which was still standing, and 
to which he returned in his later years, and for aught we knew, 
died there. That house was the very Mecca to which all electii- 
cians would make a pilgrimage, and within a short distance of it 
lay his bones. In the new church there was a fine heraldic monument 
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to his memory which recorded his virtues and his career. In conclusion, 
Prof. Thompson said he had tried to tell the tale of the hero at whose 
shrine they worshipped, and he hcped many of them would have the 
opportunity of repairing on a pilgrimage to Colchester, that they might 
worship at Gilbert's tomb. | 

The PRESIDENT then made the presentation withthe following words:— 
“ Mr. Mayor of Colchester, I have now to ask you, in the name of the 
Institution, to be kind enough to accept and keep in your safe keeping 
for your town and Corporation, the picture which you see before ou“ 

The MAYOR of COLCHESTER (Mr. Baritt), in thanking the Insti- 
tution in the name of his town, said that 27 years ago (at the age of 13) 
he learnt to reverence the name of Gilbert, and obtained a prize for 
electricity and magnetism. He remembered his first revolving plate 
electrical machine, and had taken even more interest in watching the 
glass plate revolve than in watching the large wheel of the 550kw. gene- 
rating set at the Colchester electricity works. He remembered his first 
Leyden jar, his difficulty in fixing the inner coating of tinfoil, and how 
he finished the apparatus with a wire and wooden knob covered with foil. 
He remembered his battery of six Leyden jars, he remembered his first 
thock from them, and then for a time he remembered little more. Не little 
knew how all these things played their part in qualifsiug him for the 
post of chairman of the Electricity committee, and that finally, as 
Mayor of Colchester, he should take part in the ceremony of that evening. 
Colchester had learnt to reverence the name of Gilbert, and the painting 
should find a fitting place on the walls of the Colchestor town hall, which 
henceforth should become its home. 

After a few words by the Mayor of Westminster and Sir Dyce Duck- 
worth (treasurer of the Royal College of Physicians), the proceedings 
terminated, and M. Hospitalier read his Paper on the Ondograph," 
which will be found elsewhere in this issue. 


LEGAL INTELLIGENCE. 


355 
Knight v. Isle of Wight Electric Light and Power Co. (Ltd). 


In the Chancery Division Mr. Justice Joyce resumed the hearing of 
this action, which was brought by Miss A. E. Knight for an injunction to 
restrain defendant company from so carrying on their works at Ryde, 
Isle of Wight, as to interfere with her business or to cause a nuisance 
to plantiff or the persons inhabiting or frequenting St. Boniface College. 
Damages and costs were claimed. The facts of the case appeared in 
our last issue. 

Mr. WAGGETT, following Mr. Younger, K.C., for defendants, sub- 
mitted that the Court would not interfere where the nuisance was con- 
nected with the construction of public works, and was of a temporary and 
occasional character only. 

Mr. Justice JOYCE : Do you consider your evidence has proved there 
must necessarily be a nuisance occasioned until the works have been in 
operation, say, for six months.? Of course, you cannot be justified in 
doing anything which is a nuisance except it be necessary. 

Mr. WAGGETT said the evidence showed that what had been done was 
ineidentalto construction and the Electric Lighting Act of 1882 gave 
defendants an indemnity as to that. The evidence was very contlict- 
ing—what plaintiff called a maddening noise, witnesses for the defence 
described as the hum of a bee in a battle." А 

Mr. Justice JOYCE: Are you entitled to disturb Miss Knight with the 
hum of the dynamo? 

Mr. WAGGETT said his case was that the plaintiff did not hear the 
hum of the dynamo except by listening for it, and that the smells emitted 
from the os were of a very faint character, and had now been practi- 
cally cured. 

Mr. Justice JOYCE said that the smells which had been cured must 
have been caused by the ignorance of the defendants, and that was their 
mi fortune. 

Mr. WAGGETT said they were unavoidable in connection with the 
s'arting of the works, and everything had been done by the defendants to 
diminish them as speedily as possible. The plaintiff must submit to the 
sound of lawful works being conducted in a proper way. She was not 
entitled to the quiet of a cloister. The engines of the defendants were 
not yet out of the hands of the makers, and whatever noise there was 
would be cured next week. 

Mr. Justice JOYCE : My present impression is that these works can be 
carried on, if you will only go to the expense, without causing the nuisance. 
It must be taken there was annoyance at one time. Why could not the 
nuisance have been avoided in the way that has been done since ? 

Mr. WAGGETT said the engine was of a new type, and defects which 
could not have been foreseen made themselves known from time to time, 
and had to be cared by degrees. If during the construction of the works 
there was annoyance to the plaintiff, he submitted it was of such o 
character that the plaintiff had no relief by injunction. It was suggested 
that his lordship could make an order declaring that it was a proper 
action for an injunction, but that as the nuisance complained of had been 
abated since proceedings had been instituted, no injunction should be 
granted, but that plaintiff should have liberty to apply at any time should 
the nuisance be renewed. At the conclusion of his address Mr. Waggett, 
at the request of his lordship, banded up a list of the alterations made 
and proposed to be carried out at the electricity works. 

The case was then adjourned until Tuesday, Dec. 15. 

Re Ferranti Limited. 

In the Chancery Division on Saturday, Mr. Justice Joyce had before 
him the action of Poole r. Stirling and Ferranti Limited, which came on 
as a motion for judgment. 


| 


! 


Mr. VERNON, for plaintiff, said the action was brought by deben- 
ture stockholders to enforce their security. The defendants, Messrs. 
Stirling and Jones, were trustees for stockholders. Parr's Bank was 
second encumbrancer, and held a debenture for £30,000, ranking after 
the debenture stock. Messrs. Stirling and Jones consented to judgment, 
ав did the bank, but the company had not put in a defence. The deben- 
ture stock (£100,000) was issued in November, 1901. The security had 
not yet become enforceable, and no interest was in arrear, but the company 
was insolvent and unable to pay its debts. 

His Lordship made a declaration that the trusts of the debenture 
stock deed should be carried into effect, and directed the usual accounts 
and inquiries to be taken. 


Geipel v. Manchester Oorporation, 


In the Chancery Division, on Wednesday and Thursday, Mr. Justice 
Swinfen Eady commenced the hearing of this action, which was for damages 
for an infringement of plaintiff's patent for improvement in steam 
traps. The alleged infringing articles are said to have been used at 
certain electricity generating stations in Manchester. The defence was 
that plaintiff’s letters patent were invalid, and that the invention was not 
new at the date of the letters patent. | 

After technical evidence had been taken his lordship reserved judgment 
until to-morrow (Saturday) 


Commission Agencies and Trade Custom. 

At Bradford County Court, last week, before Judge Bompas, Mr. T. W. 
Mitchell, trading as T. Mitchell & Co., agonts and consulting engineers, 
at Bradford, sought to recover £25 from Messrs. Whitehead Bros., Farsley, 
commission alleged to be due upon the sale of certain furnace bars. 
Plaintiff also claimed to have an account taken between himself and 
defendants with respect to commission due to him on the sale or on the 
repeat orders of all furnace bars made by defendants in Yorkshire. For 
some time plaintiff was agent for defendants for the whole of Yorkshire, 
and he received a commission for all work done through his agency in the 
county, direct or indirect. In June last his engagement terminated, and 
he claimed commission on all repeat orders in Yorkshire obtained through 
his introduction and since the termination of his engagement. It was 
argued that trade custom gave an agent a right in perpetuity (unless the 
contrary was stipulated in an agreement) to commission on all business 
obtained through his introduction, and several local commission agents 
gave evidence in support of this contention. Plaintiff contended that he 
initiated the business, but defendants asserted that, as plaintiff did not 
carry the negotiations far enough to establish relationship between buyer 
and seller, the claim for commission could not be sustained. As a matter 
of fact, that relationship was established through the efforts of defendants 
themselves. е 

His HONOUR held that the work was executed after the termination 
of the agreement between the parties, and that the claim could not be 
sustained. He gave judgment for defendants, and declined to make the 
account asked for. 


National Telephone Co. v. Phelps. 


Before Mr. Justice Farwell, on Friday last, Mr. UPJOHN, K.C., said 
in this case an injunction had been granted ex parte to be continued until 
that day, and it was now proposed that it should be continued till the 
trial. The defendant claimed the right to disconnect a cable of the 
National Telephone Co., which served some 66 subscribers, and if that 
were done considerable public inconvenience would arise. 

Mr. JENKINS, K.C., for defendant, suggested that the case should be 
putin the witness list. The only issue was whether plaintiffs were 
entitled to maintain a certain cable and any apparatus that might be 
connected therewith upon certain premises. | 

The case was ordered to be set down in the witness list. 


—— 


Smith v. Oheltenham Light Railway Co. 

At Cheltenham County Court last week a local selicitor (Mr. H. H. 
Smith) sued the Cheltenham and District Light Railway Co. for £1, fare 
paid and damages for inconvenience and annoyance caused through breach 
of contract to carry him. It appeared that plaintiff took a tramcar to 
go to the top of Cleeve Hill on Nov. 11, but, owing to a breakdown, the 
car did not get beyond Prestbury, and plaintiff had to continue the rest of 
the journey (24 miles) on foot. For the company the breach of contract 
was admitted, and 3s. 5d. was paid into court, with a denial of further 
liability; it was contended that damages for mere inconvenience could 
not be recovered. f о. 

Judge ELLICOTT upheld this view, and non-suited plaintiff, the 
money in court to be returned to the company, and plaintiff to pay costs. 


Smithfield Olub Show.— This important’ annual agricultural 
fixture, which attracts the country gentleman and the principal 
menibers of the farming class to North London, remains open at 
the Agricultural Hall, Islington, till to-day (Friday). There is little 
at the show of special interest to our readers, but we may mention 
as exhibitors the following :—Crossley Bros., stand No. 3, ground 
floor; John Fowler & Co., stand 27, ground floor: Newton Elec- 
trical Works, stand 18, ground floor; S. E. Norris & Co., stand 264, 
Berners gallery; Ransomes, Sims and Jefferies, stand 5, ground 
floor; and W. Н. Willcox & Co., stand 221, arcade gallery. In each 
case a good show of the manufactures of these exhibitors is made. 
The almost complete absence of anything electrical at the show is 
угу noticeable. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


The Sanitary Commissioners of Gibraltar require an assistant 
electrical engineer. Salary £200, increasing by annual increments 
of £10 to £250 per annum. Applications by Dec. 16 to Mr. William 
Wallace Copland, secretary and engineer, Sanitary Commissioners’ 
office, Gibraltar. See also advertisement. 


An electrical engineer is required, capable of taking charge of 
drawing office and designing continuons-current апа three-phase 
motors, generators and ship-lighting switchboard. Sec advertisement 


A cable jointer is wanted by the County of Durham Electrical 
Power Distribution Co., Gateshead, accustomed to three-core cables 
laid solid. Applications to power station, South Shore-road, Gates: 
head. See advertisement. 

Two shift engineers are wanted to take charge of an eight hours 
shift, with experience in continuous-current three-wire station 
Application to Mr. John H. Wray, manager, Electricity Works 
West Bromwich. See advertisement. 

Fulham Borough Council requires a shift engineer, Applications 
to Mr. Arthur J. Fuller, Electricity Works, Townmead-road, 
Fulham, London, S.W., by Dec. 12. 

Boston Corporation require a borough surveyor and electrical 
engineer. Salary £300 per annum. Applications by Dec. 18. 


Mr. S. Whitehouse of West Bromwich has been appointed sub- 
station assistant at Walsall, in place of Mr. B. Walker, resigned. 


Mr. A. Kettles, superintendent of the instrument room at Glasgow 
Post Office, has been appointed chief superintendent of telegraphs at 
Glasgow in place of Mr. Boldchild, who retired from the service 
last month. 


Capt. R. S. Walker, R.E., has been appointed Professor of Experi- 
mental Science at Royal Military Academy, Woolwich, from Jan. 25, 
in succession to Major W. P. Brett, R. E., who has been ordered 
to India to take over the command of the corps of subinarine miners. 

Mr. C. Dale has been appointed engincer-in-charge at the Belfast 
electricity works. 


Acton.—T wo notices of intention to apply for provisional elec- 
tric lighting orders have been received by the Council, one from the 
Metropolitan Electric Supply Co., who propose to supply current 
from their Acton works. ‘The Council have also received a com- 
munication from the Metropolitan Company's solicitors (Messrs. 
Barlow and Barlow), in which the advantages to be derived from 
entering into an arrangement with the company for the supply of 
energy are pointed out. After discussion, it was last week decided 
by the Council, by eight votes to four, to open up negotiations with 
the Metropolitan Company, and a sub-committee was appointed, 
in conjunction with the consulting engineer, Mr. W. Н. Trentham, to 
conduct the negotiations. 


Army Traction Engines.— Messrs. R. Hornsby & Sons have 
received official intimation from the War Office that their engine 
has won the first prize of £1,000 and bonuses amounting to £180 in 
the open competition for military tractors. (Full particulars as to 
the tenders for these engines have appeared in The Electrician.) 

Messrs. Hornsby were the only firm to produce an engine that could 
accomplish all the War Office requirements. Their engine is an oil 
tractor, propelled by an oil engine of the Hornsby-Akroyd type, con- 
structed on the lines of an ordinary traction engine, spring-mounted at 
both ends, and fitted with the usual speed change gears. Its weight with 
fuel and water does not exceed 13 tons. During the trials the tractor 
hauled a gross load of 25 tons a distance of 40 miles at an average speed 
of 3 miles per hour, over ordinary roads and hills, without a fresh supply 
of fuel or water. The engine also acquired a speed of 8 miles an hour, 
and actually travelled 58 miles without renewing its supply of fuel and 
water. The bonus of £180 was secured, with a margin of £10 per mile 
over the 40 miles stipulated in the War Office conditions. 

Ashton-under- Lyne.— Negotiations are proceeding between the 
Tramways committee and the Stalybridge, Hyde, Mossley and 
Dukinfield Joint Electricity and Tramways Board for reciprocal 
running powers over the electric tramways in these districts. 

Balby-with-Hexthorpe (Yorks.).—The District Council have 
asked the Yorkshire Electric Power Co. to quote terms for supplying 
electric current in the district for lighting and power. 


Barking.—The accounts of the electric lighting department for 
the year ended March last have been issued and show capital 
expenditure £40,447. 17s. 10d., an increase of £11,506. 5s. 6d. during 
the year. The revenue from sale of current for private lighting was 
£2,969. 8s. 8d., public lighting £2,269. 6s. 4d., and, with meter 
rental and miscellaneous гессіріз, ће total was £5,648. 58. 5d. 
Generation expenses were£2,102. 3s., cost of distribution £138.18s 9d., 
maintenance of public lamps, &c., £581, rents, rates and taxes 
£208. 28. 9d., management expenses £453. 18s. 10d., and with 
special charges of £33. 11s., the total was £3,507. 14s. 4d., leaving 


gross profit £2,203. Os. 8d. Interest absorbed £1,065. 6s. 6d., 
sinking fund instalments £1,105. 14s. 2d., and after wiping off bad 
debts (£12. 18s. 9d.) there was a balance profit of £19. 2s. 8d., com- 
pared with a deficit of £273. 128. 7d. in the previous year. 448,684 
units were generated, 167,146 supplied for private lighting, 182,478 
for pubhe lighting and 71,978 used at works. The total maximum 
demand was 250kw. 


Battersea (London).—On Wednesday the Conneil decided to 
apply to the London County Council for a loan of £3,845 for electric 
lighting extensions. Battersea Council have offered to supply 
electricity to Wandsworth Council for lighting the eastern portion 
of Nightingale-lane at £16 per arc lamp per annum. 


Bethual Green (London).— The Council have decided to take 
up a loan of £15,750 at £3. 15s. per cent. for acquiring a site for 
electricity supply work. 


Bournemouth. —The net profit on the municipal electric tram- 
ways for the September half-year amounted to nearly £7,000. 


Brighton. —On the recommendation of the Tramways committee 
to accept the tender of Dick, Kerr & Co. for 10 tramcars at £5,100, 
and that of the Brush Co. for 10 tramears at £5,085, a discussion 
arose last week. It was stated that the Brush Co.'s original tender 
was not to specification, and that the company had submitted an 
amended tender. Ultimately it was decided to give the order for 
the whole of the 20 cars to Dick, Kerr & Co. 

The expenses in connection with the recent issue of 4600, 000 
Corporation Redeemable Stock amounted to £11,568. 7s. 4d., and 
the actual sum received, owing to the issue at a discount, was 
£548,972, 17s., the cost of raising the sum needed thus being 
£51,027. 8s, 


Buenos Ayres.—The Municipal Council have ко а 50 years’ 
electric tramway concession to Messrs. Doll and Salazar, on con- 
dition that current is taken from the proposed municipal generating 
station. 

The Municipality are experimenting with electric in place of horse 
ambulances for the Assistencia Publica. The car on trial is of 
United States make. 

It is reported that the National Government has submitted a bill 
to Congress for placing telephone companies under the jurisdiction 
of the Post Office, which will have a right to intervene on the ques- 
tion of taritis. The Buenos Ayres Municipality also proposes to 
intervene in :he tariff question, which seems to be exciting some 
local interest. 

The Corporacion Comercial Sud- Americana has offered, on behalf 
of certain London bankers, to make a loan of $16,000,000 gold to 
the municipality of Buenos Aires for erecting municipal electricity 
works. The loan is to be provided by the issue of bonds (bearing 
6 per cent. interest and amortisation of 1 per cent.) at 85. The 
directors of the corporation, which was formed locally with a capital 
of $100,000 gold, are Messrs. J. 8. Dillon, M. G. Fortune, J. Etche- 
garay, W. C. Hoard and W. T. Damon. 


Camberwell (London).—The Board of Trade have upheld the 
appeal of the County of London Electric Lighting Co. against & 
decision of the Borough Council imposing the following conditions 
in reference to placing a transformer box :— 

Subject to any disturbance of the footway or roadway being made 
good to tho satisfaction of the borough engineer, and subject to an under- 
taking by the company that, should the site or any portion thereof or the 
works connected therewith be required for public purposes, the company 
will pay the cost of removal or of any alterations. 

These conditions have, therefore, been disallowed. 

The Council on Wednesday agreed to consent, if the London 
County Council take over the London Southern Tramways, to 
the working of the lines on the overhead system, and to the 
doubling of the track where necessary. A contribution of one-third 
of cost of requisite strect widenings is also to be made in connection 
with the proposed tramway from Lordship-lane to Forest Hill. 


Canal Lighting.— The Deputy Minister of Canadian Railways 
and Canals (Mr. Collingwood Schrieber) recently announced that 
the Government proposed to light the Welland Canal by electricity 
from end to end. 


Cardiff. — Thie Cardiff Railways Co., who are considering the 
question of supplying their tenants at the Docks with electric 
current for lighting and power, have distributed circulars to 
ascertain the probable demand. 


Chesterfield—In moving the adoption of the minutes of the 
Electric Light committee on Tuesday, Councillor C. P. Robinson 
said they recommended that the scheme of the borough electrical 
engineer (Mr. R. L. Acland) for the extension of the works at an 
estimated cost of £5,680 be carried out :— 

The demand for current was steadily increasing, and the maximum 
demand on the previous Saturday was 325kw., compared with 266kw. on 
the corresponding day last year. They were told that they might soon 
expect it to be 350kw. The total units sold for the year ended March 
were 209,000, while this year Mr. Acland estimated they would amount 
to 350,000. As they had the tramways to provide for, they rccom- 
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mended putting down an additional 400kw. of plant If they put 
down this plant the capacity of the station would be 1,000kw., and would 
have cost them about £50,000, which worked out at £50 per kilowatt. 
At Sheffield it was £120, and at Nelson, a town similar to Chesterfield, 
£100. There were very few towns where the capital cost was lees than at 
Chesterfield. It was decided to promote in Parliament the Chesterfield 
Corporation Tramways and Improvements Bill. 


Clacton.—The Council have obtained an extension of 12 months 
for complying with the terms of their provisional electric lighting 
order 1900. 


Orete.—In the Crete Official Gazette of Sept. 28 tenders were 
called for the establishment of a telephonic system on the island, 
which were to be sent in by Oct. 28. This time has been found 
insufficient, and the matter is therefore in abeyance. 


Customs Decisions.— A duty of 12} per cent. ad val. has been 
fixed by the Australian Commonwealth on imported zine plates cut 
to size for electrical purposes. 


Domfries.—As the result of a further discussion on electricity 
supply, the Council have decided to invite offers from companies for 
the purchase of the Dumfries electric lighting order, 1899. 


Baling.—In the last report of the business manager (Mr. Lewis) 
it is stated that the output of the electricity works for the September 
half-year showed a considerable increase over the corresponding 
period last year, and that the total costs for the half-year were 0°23d. 
per unit lower, despite the increase in rates from £198 to £617. 
The financial result for tho half-year ended Sept. 30 compared 
favourably with that for 1902. 


Bastbourne.— The borough electrical engineer (Mr. J. К. Brydges) 
has been instructed to report as to the cost of laying electric lighting 
mains to Willington. At the end of the September half-year, the 
equivalent of 59,610 8c.p. lamps was connected to the mains, com- 
pared with 50,872 at the corresponding period last year. The units 
sold were 419,443, compared with 314,418. 


Electric Lamps.—At a meeting of the London Association of 
Foremen Engineers and Draughtsmen on Saturday, the president 
(Mr. A. W. Hill) in the chair, two Papers were read. The first was 
by Mr. A. E. Angold on * Are Lamps," and the second by Mr. 
J. Harrington on “The Manufacture of Electric Incandescent 
Lamps." ‘The latter Paper gave a general survey of present and 
prospective methods of electric lighting. 

Mr. Angold traced the early history of the arc lamp up to the present 
time, and gave a detailed account of the new Maxim" arc lamp. Some 
of the complete lamps were shown running besides various ‘detached 
portions. 

Dealing with the manufacture of incandescent lamps, Mr. Harrington 
described this process from the mixing of the cellulose to the stamping 
of the lamp. By the aid of diagrams the many highly-interesting details 
in the manufacture of an incandescent lamp (as carried out by the Sir 
Hiram Maxim Electrical and Engineering Co. at their Gillingham-street 
works) were explained. Accounts were given of trials made upon various 
types of electric lamps, finishing with.a display of vacuum tubes 
containing various gases. 

Electric Railway Signalling.—Somie time ago we gave a full 
technical description of the Miller system of railway signalling. 
The British Miller Signal Syndicate have now prepared a small 
pamphlet for general distribution, which will prove of interest to 
electrical engineers and others taking an interest in this branch of 
electrical work. 


Electric Traction in Australia.—The Royal Commission 
appointed in March to inquire into the working of the South 
Australian Railways recommend the Government to obtain a report 
and estimate of the cost of electrifying the suburban railway ser- 
vices from a competent electrical engineer. 


Exhibition.— Preliminary steps have been taken for organising 
an exhibition in Dublin in 1906, and an endeavour is to be made to 
find guarantors for £200,000, which is the sum estimated to be 
required. 


Fire.—At midnight on Dec. 2 а fire was discovered at the new 
works at Beeston, Notts., of the British L. M. Ericsson Mfg. Co. 
(Ltd.), by which considerable damage was done to the works, which 
were on the point of completion, and to their contents, No delay 
will, however, occur in the despatch of orders in hand, as the con- 
flagration was chiefly confined to the works department, and did not 
reach the large stock of manufactured goods. All contracts in hand 
will consequently be dealt with expeditiously. The cause of the fire 
has not yet been discovered. It is anticipated that the greater 
portion of the works will be in full running order by the end of next 
weck. No accident or loss of life occurred. 

Foundry Lighting.— Messrs. Lowdon Brothers & Co., Dundee, 
have supplied electric lighting plant to Hillside Foundry, Cupar Fife. 

Fulham (London).—At the Council meeting on Wednesday, the 
electrical engineer (Mr. A. J. Fuller) reported that the output of the 
station is now double that of a year ago. 

German Electrical Engineering Amal tion.—We have 
alrendy referred to the absorption of the Union Elektricitüts Gesell- 
schaft, of Berlin, by the Allgemeine Elektricitits Gesellschaft. The 


capital of the latter company is to be increased to £8,500,000 to carry 
out the purchase," and shareholders of the Union Company are to 
receive two Allgemeine shares for every three Union shares. 


Glasgow.— The Electricity committee recommend an extension 
of the generating stations at Port Dundas and Pollokshaws-road. 


Golcar (Yorks.).—The Council formally resolved on Tuesday to 
proceed with their application for a provisional electric lighting order. 


Greenwich (London).—-The Borough Council resolved on Wed- 
nesday to object to the proposals of the London County Council to 
erect a generating station abutting on Old Woolwich-road and 
Hoskins-street. 


Heckmondwike.— For Christmas illuminations the Council will 
supply electric current to tradesmen at 8d per unit. 


Halifax.— The borough electrical engineer (Mr. W. M. Rogerson) 
has been authorised to make arrangements for supplying electric 
current to Messrs. Jaggers Bros.' stone quarries at Crow Point, 
Queensbury, for both lighting and power. 


Hove —The Council have decided not to enter into negotiations 
with the British Electric Traction Co. for the extension of the tram- 
way system of the Brighton and Hove Co. from the existing terminus 
at Hove boundary and Aldrington to the railway station at Hove. 


Hucknall Torkard.—A special committee has been appointed to 
report upon the question of erecting electricity supply works. 


Huddersfield.—On Tuesday the Corporation decided to apply 
for a provisional order to supply electricity in Golcar. 


Hull.—The Tramways committee, who have been making 
inquiries into the most suitable type of cover for the electric tram- 
cars, have decided to fit 15 with the Kennington collapsible car cover, 


Infirmary Lighting.— Messrs. Falconar, Cross & Co., Neweastle- 
on-Tyne, recently completed the contract for the electric lighting 
of the new Newcastle-on-Tyne infirmary. The work has been 
executed to the specifications of Messrs. Dolby and Williamson. 

The installation includes, besides motors for driving the various 
machinery, over 2,000 incandescent electric lamps, a complete system 
of telephones, electric bells and fire alarms, electric clocks, and electro- 
medical appliances. Current will be supplied by the Newcastle and 
District Electric Lighting Co. The laundry, kitchen and other machinery 
will be driven electrically, as will be also the lifts, and there will be a 
complete system of ventilation by electric fans. The whole of the wiring 
is being done in smooth-drawn welded steel tubes, fixed together with 
screwed unions. Most of the tubes are sunk beneath the plaster work. 
The eleciro-medical appliances include apparatus for the electric treat- 
ment of various diseases by the application of X-rays and light. There 
will be about 50 electric clocks spread over the building, all controlled 
from a master clock. 

Islington (London).— At last week's meeting of the Council a 
communication from the Finance committee of the London County 
Council drew attention to the desirability of a sinking fund for 
renewing and replacing machinery being provided by those bodies 
who had taken up loans for electricity supply for 42 years. £388,081 
had been borrowed for that period by Islington, and up to March 31 
last only £20,646 had been paid off. Under those circumstances 
the committee regarded the creation of a reserve fund as desirable 
in tlie interests of finance, and invited the opinion of the Borough 
Council on the subject. It was agrecd to refer the matter to the 
Lighting and Finance committee for report. 

Application lias been made to the County Council for a loan of 
£1,100, estimated cost of service lines, &c., up to March 31 nest. 
Various extenaions of the electric lighting inains to give supply for 
power were authorised last weck. 

The Works committee, which had had under consideration the 
system of traction to be adopted on the North London tramways, 
recommended the Council to adhere to their decision in favour 
of the conduit. Finsbury, Hackney, Shoreditch and Stoke New- 
ington Councils were said to hold the same view upon this question. 


Kirkcaldy.— The proposed extension of the Corporation tramway 
system from Dysart terminus to the town of Leven is under 
consideration. 


Lecture.—Prof. T. Hudson Beare, of Edinburgh University, will 
deliver the Watt lecture on Jan. 22. 


Leeds.— The Traffic sub-committee of the Tramways committee 
propose to equalise the length of tramway stages throughout the 
city, so as to bring the fare to 1d. for 2 miles. 


London County Council. At Tuesday's meeting loans for 
electric lighting were granted Hampstead (£14,145), St. Pancras 
(£10,000) and Stepney (£1,902). 

Pimlico Generating Station —The Highways committee recommended 
an expenditure of £64,000 for the purchase of property at Pimlico as the 
site for an electricity generating station for the working of the tramways 
in the western portion of London.—Agreed. 

Westminster Electric Supply Corporation.—The Building Act com- 
mittee recommended, and the Council approved, the plans of the West- 
minster Electric Supply Corporation for the erection of a motor-generator 
station (with an Italian terrace and garden on the roof) on a site abutting 
on Balderton-street, Hart-street, Duke-street and Brown-street, Mayfair. 

New Electrical Tramways.— In all probability the electrical working of 
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the New Cross and Greenwich tramways will be commenced by the end 
of 1903. 

Motor Car Act.—The Highways committee were authorised to settle 
the colouring and arrangement to be adopted for any general identification 
marks which may be assigned to dealers and manufacturers under sec. 2 
(4) (L) of the Motor Car Act, 1903. 

Belgian Rails.—Col. Коттох moved—'' That it be referred to the 
Highways committee to ascertain and report to the Council (a) the number 
of hours of labour per week worked by the men employed by Belgian 
firms in making rails for London tramways, and (b) the rate of wages per 
hour prid to such men, and if they do any work on Sundays in connection 
with the manufacture of such rails." Col. Rotton said that, had the 
work of manufacturing these rails been given to an English contractor, 
it would have meant the employment of nearly 500 men for a year at 30s. 
per week. He quoted the wages paid the Belgian workers, which, he said, 
the Council would not have allowed in England. 

Mr. Вкхх said the motion meant that the Council was to pay 20 per 
cent. more for its materials than the companies. If they were put 
under that obligation it would be impossible to make their municipal 
trams pay. The real reason why Belgian rails were cheaper was that there 
were no royalties in that country, while in England the royalty on steel 
was 58. Gd. per ton. 

After discussion, the motion was agreed to, with the addition of words 
to extend the scope of the inquiry to foreign rails generally, and the 
question of the amount of royalties рзі in England as compared with 
foreign countries. 

Systems of Electric Traction.—Replying to various questions, Mr. BENN 
said the Highways committce had considered the surface-contact system 
as adopted in Paris, and also the Kingsland system. They had further 
considered the side-slct system, as used at Bournemouth, which might be 
useful for narrow streets, but for the wide streets the system they were 
at present using was, in their view, the best. 


London United Tramways.—Richmond Corporation on Wed- 
nesday decided to allow the London United Tramways to extend its 
system over Kew Bridge on condition that the Kew to Richmond 
line is completed within 12 months. The company is seeking 

owers to connect up Hammersmith with Barnes, Mortlake and 
tichmond. 


Loughborough.—The Council have adopted the proposal to 
establish electricity works at an estimated cost of £28,000. The 
consulting engineer is Mr. C. H. Gadsby. 


Marylebone (London).—A deputation of ratepayers, headed by 
the Hon. H.C. Gibbs, waited upon the Council lust evening to present 
a petition urging that the purchase of the electrie lighting under- 
taking in the borough should not be carried out, as only heavy loss 
to the ratepayers would result; urging, further, that the Council come 
to an understanding with the Metropolitan Electric Supply Co. to 
relieve the borough from its“ present arrangement.“ 

The signatories to the petition numbered over 900, and comprised many 
very inflvential names, including the Earl of Crawford, Earl Latham, 
Earl Roberts, Earl Shaftesbury, Lord Arthur Butler, Lord Bingham, Sir 
Francis Jeune, Sir Arthur Kekewich, Sir S. Ponsonby Fane, Lord Stanley, 
M.P., Hon. Humphrcy Sturt, M.P., Hon. M. White Ridley, M.P., Hon. 
Herbert Gibbs, M.P., Col. Geo. Kempe, M P., Mr. H. S. Cautley, M.P., a 
long array of K.C.s, influential members of the medical profession, many 
of the great traders in Oxford-street and district, the leading ecclesiastical 
notabilities of the neighbourhood, «c. 

After this deputation had been duly received and its presenters had 
retired, the Council discussed at great length the motion by Mr. Coun- 
cillor Edward White, J.P., that a committee consisting of the Mayor, 
Mr. Councillor J. Watson, and Mr. Councillor Edward White, be 
appointed to confer with the Metropolitan Electric Supply Co., with the 
view to an arrangement being arrived at to remove the present deadlock.” 
This was met by an amendment by Col. Hopkins that such committee 
should consist of the Mayor, the ex-Mayor and Mr. E. R. Debenham, 
сһаһ man of the Electric Supply committee. 

Tbis amendment being subsequently carried, a further amendment b 
Ald. Dennis to amend the original motion was submitted and carried, 
and later the following resolution was put to thc meeting and carried 
practically unanimously. 

That a committee, consisting of the mayor, the ex-mayor and the 
chairman of the Electric Supply committee, be appointed to confer 
with the Metropolitan Electric Supply Co. and to report to the Council 
1 what terms and conditions the company would agree to set aside 
the award. 


Middlesbrough —On Tuesday the Corporation decided to apply 
for sarction to a further loan of £15,000 for extensions of the elec- 
trieity works recommended by the borough electrical engineer, 
Mr. H. M. Taylor. 

The Electric Lighting committee have accepted tenders for boiler 
and engine house plant, but those for condensing plant and cooling 
tower have been deferred to next ineeting. 

Mr. Taylor has beon instructed to prepare a report upon the cost 
of electric street lighting. 


Municipal Telephony.—In our issue for Nov. 27 (p. 195) we 
announced the impending retirement of Mr. A. R. Bennett as general 
manager of Glasgow Corporation telephone department. Last week 
the Telephone committee's rocommendation that Mr. Bennett 
continue as general manager of the departinent to the end of the 
financial year, and thereafter act as consulting engineer, was 
approved. Mr. John Macfee, at present assistant general manager, 


was duly appointed general manager, and Mr. John MacCallum, at 
present cashier, was appointed assistant manager and cashier, both 
appointments to date as from June 1 next. 


We have received the following from the Glasgow Corporation 
telephone department, under date Dec. 7 :—- 

The Telephone committee at their last meeting had under considera- 
tion criticisms of the telephone accounts, which recently appeared in 
certain electrical and engineering journals (reprints of which, together 
with pamphlets, have been extensively circulated in Glasgow anony- 
mously). After consulting the auditors, it was decided to take no action 
in the matter, the view taken being that the accounts, having been drawn 
up in the form recommended by an eminent and independent firm of 
auditors (who certified them as correct, and, after reading the criticisms 
in question, had no amendments to suggest), and having been adopted, 
after careful consideration, successively by the Finance sub-committee, 
the Telephone committee aud the Corporation called for no defence 
" against articles written in such obvious ignorance of the conditions 
which prevail in Glasgow, and with such apparent bias and purpose.” 

The report of Brighton Corporation Telephone committee last 
week referred to the recent correspondence between the general 
manager of the National Telephone Co. (Mr. W. E. L. Gaine) and the 
Mayor concerning Councillor Carden's action at Burgess Hill and 
alleged unfair preference, It was recommended that the Postmaster- 
General be informed that the Council endorse the observations con- 
tained in the Mayor's letter to Mr. Gaine (see The Electrician, 
Nov. 27, p. 228) of Nov. 17, and in addition to point out that the 
terms offered to subscribers in the Brighton area are the same as 
those given by Portsmouth, Glasgow, Swansea and other towns 
where municipal telephone services have bcen established and by 
the Post Office telephone department in London. 


New Olub.—In February last the Municipal and County Club 
was formed and is now firmly established in permanent quarters at 
Whitehall-court, London, S.W. The president is Mr. G. Lawrence 
Gomme, F.S.A., clerk to the London County Council, and the 
general committee comprises a large number of well-known 
names in metropolitan and provincial municipal circles. Sir 
Samuel l'rovis, K.C.B., secretary of the Local Government Board, 
was the guest of the evening at the first house dinner of the club on 
Monday. Mr. Gomme presided. The club promises to become a 
central rendezvous for municipal officers, and to fill a place not 
previously occupied by any of the existing London clubs. 


Newquay.— The District Council have decided to engage an elec- 
trical engineer to report upon the application of the Southern 
District Electricity Corporation for a provisional order. 


Obituary.— Don Rafael Monares, Director-General de Comunica- 
ciones (Spanish Posts and Telegraphs), died on the 3rd inst. at Madrid. 
Señor Monares was appointed to this post when the Conservative 
party, which has recently resigned office, came into power. 


Patent Amendment. — Mr. Valère A. Fynn, 18, Apsley-crescent, 
Manningham, Bradford, Yorks., sceks leave to amend the complete 
specification in connection with his application for Letters Putent 
No. 22,712 of 1902 for Improvements in and connected with 
altcrnate-current motors.” Particulars of the proposed amend. 
ment were set forth in the Illustrated Official Journal (Patents) of 
Dec. 2, and notices of opposition may be given within one calendar 
month from that date. 


Pay of Telegraph Olerks.—The committee recently appointed 
to inquire into the wages paid to postal oflicials is taking evidence, 
and last week 

Mr. R. G. Davis (Edinburgh) said an efficient youth of 19 only got 18s. 
а week, and rose by annual increases of 2s. a week to 40s. Resignations 
from the service had been general and numerous, He submitted that the 
scale for provincial telegraphists should be £72. 16s. year after five 
years’ service, rising to the maximum salary of £200. 

Mr. F. E. Manxix (Manchester) said he had 183 years’ established ser. 
vice, and now received 49s. 7d. per week. ‘The stagnation of promotion 
was becoming pronounced throughout the telegraphic service. It was 
inconceivable that it was intended to pay for operating duties in London 
а maximum of £190 a year, and in the larger provincial offices (where the 
duties were practically identical) £180 only, and he thought the two 
classes should be merged into one, having à common maximum of £190 
per annum. The scales of pay given by the cable companies to their 
employés in the United Kingdom were much higher than those paid by 
the Department, although the companies paid dividends and had to face 
competition. He agreed that the minimum salary should be £72. 163., to 
be paid on the completion of five years' service or prior attainment of 
21 years of age, proceeding by annual increments of £6. 10s. for five 
years, and thence by annual increments of £8 to a maximum of £200 per 
annum. 


Personal.— Mr. Thomas Mason, I.S.O., telegraph traffic manager 
at St. Martin's-le-Grand, retires at the end of this month. Mr. Mason 
was superintendent of the special staff for 30 years. 

Perth.—On the motion of Dean of Guild M‘Nab, the Town 
Council have resolved to appoint a consulting engineer, at a fee to be 


afterwards agreed upon, to report generally upon the reconstruction 


of the existing tramway system, to draw up specifications and to 
report on tenders. The actual work of reconstruction will be under- 
taken by the burgh surveyor (Mr. R. McKillop) and the electrical 
engineer (Mr. John Lambert). 
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Pitlochry —At the meeting of ratepayers on Friday the question 
of erecting electricity supply works was discussed. Mr. W. E. 
Townsend (Middleton and Townsend) said it was proposed to utilise 
the water power of the Falls of Tummel. He thought from 150 n P. 
to 200 н.р. would meet the requirements of the district. Under- 
ground conductors would be used. Provided the right to use the 
water power could be obtained, his firm would supply electrical 
energy at about half the present price of gas, or equivalent to gas 
at 3s. 8d. A motion in favour of electric lighting was passed 
unanimously. 


Pontypridd.— The District Council have been asked to supply 
electric current in Cilfywydd, but before the mains are extended, 
a canvass is to be made. 

The amount of the purchase price to be paid for the Pontypridd- 
Hafod tramways is to be settled by a Board of Trade arbitrator. 


Presentation.—At the meeting of Lowestoft Council on Tuesday, 
the mayor made a presentation to the borough electrical engineer 
(Mr. G. A. Bruce) on the occasion of his marriage. 


Railway Station Lightiog.— Thc Sneyd Colliery Co. have been 
negotiating with the North Staffordshire Railway Co. for supplying 
electricity for the lighting of Cobridge railway station, but Burslem 
Council have informed the former company that they object to their 
supplving electricity for any purpose or to any person outside their 
works. There is no indication, we understand, in the Council's 
communication to the Sneyd Company how they propose to enforce 
their objection. 


Ramsgate.— A further discussion on electric lighting took place 
at the Council meeting last week, when it was decided to adhere to 
the decision to support the application of the Ramsgate and District 
Electrie Supply Co. for & provisional electric lighting order, in 
opposition to the proposed application of the Isle of Thanet Electric 
Tramways and Lighting Co. 


Reading.—A resolution to apply for electric lighting powers was 
defea'ed at the last meeting of the Council by 10 votes to sir, the 
majority of the members advocating the purchase of the under- 
taking of the Reading Electric Supply Co. 


Rotherham.— The price of electric current for motive power has 
been reduced to IId. per unit for the first two hours per day and 
ld. after. 


Salford.—The Corporation have decided to take over the Prest- 
wich provisional electric lighting order. and application has been 
made for sanction to a loan of £5.000 for laying electric lighting 
cables to that district. 


Sheffield.—On the recommendation of the Electric Light com- 
mittee, the following re-arrangements of the staff of the electric 
supply department havc been made : — 

Mr. A. Doxey, at present acting chief assistant engineer and deputy 
manager of the electric supply department, to be electrician to the depart- 
ment; Mr. J. W. Beauchamp, at present manager at the factory, to be 
chief assistant engineer and deputy manager of the electric supply depart- 
ment at £260 per annum, the engagement to be determinable by one 
calendar month's notice on either side. 

These changes were approved by the Corporation on Wednesday, 
when certain increases in the salaries of the staff of the department, 
amounting to £43. 8s. per annum, were also sanctioned. 

For the position of general manager of the Corporaiion tramways 
nearly 70 applications have been received, and a sub-committee 
appointed to deal with the applications has reduced this number to 
seven. It is thought probable that the new manager will be 
appointed on the ground of commercial experience, and should this 
prove correct, the present assistant electrical engineer, Mr. H. E. 
Yerbury, will be appointed chief electrical engineer of the tram- 
ways department. 


Ship Lighting.—The new steel screw steamer ** Frankby,” built 
for the Palace Shipping Co. by Messrs. Charles Connell & Co., is 
fitted with electric lighting plant supplied by Messrs. W. H. Allen, 
Son & Co. of Bedford. 


South Africa — The British and South African Export Gazette 
states that— 

The exports from the United States to British and Portuguese Africa 
during August last included electrical machinery of the value of £2,953 
(decrease £2,419 compared with August last year), and scientific apparatus 
and telegraph and telephone apparatus £5,133 (increase £176). 

The imports of telegraph and railway material into Beira during 1902 
were valued at £106,443 (of which £1(1,492 was of British and £3,460 of 
German origin), against £102,943 in 1902. 

Southport.—The charge for current for motive power has been 
fixed at 2d. per unit, with a reduction of 4d. where consumption 
exceeds 36 hours per week per B. H. p. installed. 

Southwark (London).—The City of London Electric Lighting 
Co. have offered to supply electricity in bulk to the Council. The 
matter has been referred to the Electric Lighting committee. 

Spain.—A concession has been granted to the Marques de San- 
tallana to employ a portion of the waters of the River Manzanardes 

at Quebrantaherraduras for the purpose of generating electric current. 


Tenders will be opened on Feb. 12 next at 2 p.m., at the Ministry 
of Commerce and Public Works, for a 60 years’ concession for the 
construction and working of an electric tramway from Mondariz to 
Porriño (Pontevedra). An application has already been made for 
this concession by the Iberia Concessionario Co. The Madrid 
Gazette of Dec. 6 contains further particulars, 

Stockton-on-Tees.— Acting on the advice of their electrical 
engineer (Mr. J. J. Smith), the Council, who are anxious to increase 
their day load, have approached several firms to ascertain their 
terms for hire-purchase of electric motors. 


Sunderland.--Ald. Bruce, chairman of the Electricity and Light- 
ing committee, states that experiments made with ** anti-vibration 
fittings and mantles ” in the public lamps have proved unsatisfactory 
und costly, but that the experiments with Nernst electric lamps have 
been satisfactory. In streets where electric mains are laid Nernst 
lamps are to be used in the ordinary lanterns . 

The North-Eastern Marine Engineering Works have been taking 
current since Noy. 23 at the rate of 800 units per day, and this 
demand is expected to be increased to 1,500 units daily. Supply is 
also to be extended to Doxford’s yard. During th? half-year ended 
September the income of the electricity department was £12,988 
(£178 above estimate), and the expenditure £12,147 (£120 below 
estimate), the net profit being £841. It is hoped to wipe off the 
debit balance of £400 by the end of the current year, when the 
amount set aside for sinking fund will have reached £27,573, or 
11 per cent. on the capital expenditure. 


Sutton Coldfie\d.—The Electric Light committee report that 
there are 235 consumers, representing the equivalent of 10,647 
8 c.p. lamps connected. For the year ended March 31, the total 
receipts were £1,937. 8s. 5d, expenditure £1,465. Os. 14., gross 
profit £472. 8s. 4d. to meet sinking fund instalment and interest. 

Telephonic Communication with the Continent.—The Liver- 
pool Chamber of Commerce has received a communication from 
the Postmaster-General, in reply to resolutions urging the establish- 
ment of telephonic communication between Liverpool and the Con- 
tinent, stating that arrangements have been made for such service, 
which only awaits legislative sanction in France. When this is 
given Post Office telephones will be available between Liverpool 
and Manchester and Calais, Chartres, Dieppe, Orleans, Paris and 
Rouen. Communication between Liverpool and other Continental 
towns will not, however, be available, on the ground that “ it has 
been found by experiment that communication is limited by electrical 
conditions to the towns above mentioned.” 

Theft of Copper Wire.—At the Mansion House on Friday last 
the Lord Mayor (Ald. Sir J. Ritchie) sentenced two men named 
Richard Jenkins, an assistant storekeeper, and William Clark, a 
barman, to one and two months’ imprisonment respectively for 
stealing and receiving 42lb. of copper wire the property of the 
General Electric Co. 


Transfer of an Electricity Supply Undertaking.— The South 
London municipal authorities, in whose area the Crystal Palace Dis- 
trict Electric Lighting Co. is supplying current, have been notified by 
the Board of Trade that the Crystal Palace Company proposes to 
sell the undertaking authorised by its orders of 1890 and 1894 to the 
Blackheath and Greenwich Electric Lighting Co., and that the pur- 
chasing company proposes to supply electric energy on the system 
adopted in the Blackheath and Greenwich areas. The Board is 
prepared to approve the proposed transfer, subject to a condition 
that consumers are paid the reasonable cost of, or expenses incidental 
to, this change of system, including compensation for any loss or 
damage incurred in consequence of the change. Beckenham Council, 
which is interested to a small extent in the transaction, is consider- 
ing the question of purchasing so much of the company's under- 
taking as lies within their arca. 


Wallasey.— The first annual report and accounts of the District 
Council's electric tramwavs were recently submitted to, and con- 
firmed by, the Council. The total expenditure is £120,503. 2s., the 
traffic receipts for the year ended March 31 were £30,907. 3s. 8d., 
or. with advertising rentsand miscellaneous receipts £31,474. 15s. 11d. 
After paying annual charges, including maintenance of cars, build- 
ing and lands, depot and traffic expenses, general charges, &c., and 
providing £4,500 for depreciation and renewal, amounting, together, 
to £23,694. 12s, 114.. there was a gross profit of £7,780, 8s., from 
which had to be deducted interest and sinking fund and proportion 
of loan charges and promotion expenses of the Act of 1899,amount- 
ing to £5,281. 8s. 9d., leaving a balance profit of £2,806. 18s. 6d. 
Twenty-three cars were in use on the three routes, and a total of 
6,574,239 car-miles were run. The average receipts per car-mile 
were 11:29d. and average receipts per passenger 1:30d. 

Wandsworth (London).—The Traction Company of the United 
Kingdom have fitted up a section of track on the Kingsland surface- 
contact svstem in the basement of the Council House, in order to 
explain the working to the Highways Committee 

Wanstead.—The District Council have decided to oppose the 
applications of the Leyton District Council and the Empire Electrio 
Light and Power Co. for provisional electric lighting orders. It ig 
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probable, however, that an arrangement will be made with the 
Leyton Council for supplying electricity. 


Wal ford. After a long debate, the District Council last week 
decided, by a majority of two, to invite the North Metropolitan 
Electrical Power Distribution Co. to submit an offer for the pur- 
chase of the Council's electricity undertaking. The capital expended 
on the undertaking has been about £55,000, and there has been a 
heavy annual loss. 


Westminster —The City Council are proceeding with a scheme 
for the re-organisation of the lighting arrangements іп Parliament- 
street and Whitehall as far as the Horse Guards, where clectric 
lighting commences. The old gas standards, which were erected 
HO „ears ago, are being removed to give place to the Scott-Snell 
system. The new lamp standards, about 20 in number, will have 
an elevation of 21ft., and will be fitted with electric. lighting 
apparatus, so that that system of lighting can be adopted at any time. 


Willesden (London).— The District Council on Tuesday discussed 
an agreement for the sale of their electricity works to the North 
Metropolitan Electric Power Distribution Co. The Electric 
Light committee recommended that the agreement be approved, 
“subject to such alterations as the solicitor and the electrical 
engineer (Mr. E. T. Ruthven-Murray) have already made or may 
consider necessary for protecting the interests of the Council, 
and subject to the insertion of a clause enabling the Council to 
require payment at any time in cash of any balance which may be 
due from the company on giving six months’ notice to that effect.” 

In proposing the adoption of the committee's recommendation, Mr. 
Pix Kanu, J.P., chairman of the committee, said they were selling 
certain bricks and mortar, constituting a generating station, to a 
company who could supply electric current at a lower price than the 
Council could produce it. The North Metropolitan Company was a large 
concern, supplying three or four large districts, and could therefore 
generate cheaper than the Council, which had only one undertaking. 
The Council were safeguarded in every way. 

Several amendments to the committee's proposals were submitted and 
rejected, and finally the recommendation of the committee was adopted 
by 10 votes to five. 

Workhouse Lighting.— Leicester Guardians have rescinded a 
recent resolution to put down independent electric generating 
plant, and it has now been decided to obtain supply from the 
Corporation mains. 


Electro-Harmonic Society.— Mr. W. E. Lane, the hon. secre- 
tary, announces that 78 new members have already been elected 
this season and persons eligible for membership are cordially invited 
to join the Society. The next smoking concert will be held on the 
evening of Friday, Dec, 18, in the King's Hall, Holborn Restaurant, 
London, W.C., commencing at 8 рап. Mr. A. T. Trotter, electrical 
adviser to the Board of Trade, will preside. 


Oricket.—Tlie annual dinner of the Drake and Gorham Cricket 
Club was held at the Falstaff Restaurant, London, last week, under 
the presidency of Mr. Bernard Drake. Mr. Gorham and Mr. G. 
Drake were of the company. It was announced by the hon. sec. 
and treasurer (Mr. H. Be enham), that 22 matches had been played 
during the season—eight won, two drawn, five lost and seven aban- 
doned, not a bad showing. The club, fioancially, has a stalwart 
carry forward to next season. In the course of the dinner toasts to 
the success of Drake and Gorham (Ltd.) and to the health of the 
chairman were warmly received. 


Smoking Concert.—The Electrical Trades’ Union hold a smoking 
concert in the Holborn Town Hall, London, to-morrow (Saturday) 
at 8 p.m. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


Walthamstow District Council invite tenders for (a) permanent 
way, (0) feeders, (c) switchboard and plant, (d) overhead equipment 
bonding and pillars. Specifications, &c., as regards (a) from Mr' 
G. W. Holmes, A.M.I.C E., Town Hall, Walthamstow ; and for (b): 
(c) and (d) from Mr. James Enright, A. M. I. C. E., 47, Victoria-street: 
Westminster. Tenders to Mr. Sydney Watson, clerk and solicitor: 
Town Hall, Walthamstow, by Jan. 1 See also advertisement. 


Tenders are invited for wiring the Kent and Canterbury Hospital 
for electric lighting and other works in connection therewith. Speci- 
fications from the architect (Mr. W. J. Jennings), 4, St. Margaret- 
street, Canterbury. Further information from the secretary (Mr. 
A. J. Lancaster), 36, St. George's-street, Canterbury. Sec also 
advertisement. 

Oldham Corporation Electricity committee invite offers from 
firms who will appoint the Corporation as their agents in a hiring 


or hire-purchase system for motors, radiators, cooking appliances, 
&c., to be fixed on the Corporation mains. Particulars from the 
borough electrical engineer (Mr. S. Wilmott Newington’, to whom 
tenders by 23rd inst. See also advertisement. 

Long Eaton Urban District Council invite tenders for engine and 
dynamo (250kw. set) and accessories, one Lancashire boiler, over- 
head hand travelling crane and economiser. Specifications from 
the engineer and manager (Mr. Frank Worrall, M.Inst.C.E.), Elec- 
tricity Supply Works, Long Eaton. Tenders by noon Jan. 1. See 
advertisement, 

The Scottish office of the May-Oatway Fire Appliances (Ltd.) 
invite tenders for wiring various installations of May-Oatway auto- 
matic fire alarms for direct connection with the fire brigade head- 
quarters of Glasgow, Aberdeen and Paisley. An advertisement 
contains further information, and full particulars may be obtained 
from the managing director, 49, Queen-street, Glasgow. Tenders 
by Dec. 16. 

Hackney (Loudon) Borough Council invite tenders for feeding and 
distributing mains. Specifications, &c., from the consulting engi- 
neer (Mr. Robert Hammond, M.Inst.C E.), 64, Victoria-street, West- 
minster, S.W. Tenders to the town clerk (Mr. George Grocott), 
Town Hall, Hackney, by 4 p.m. Jan 4. See also advertisement. ' 


Erith Electric Light and Tramways committee invite tenders for 
the execution of all installation work required under their assisted 
wiring scheme for the period ending Dec. 14, 1904. Specifications, 
&e., from the ена (Mr. Geo. I. Heath), and tenders 
(addressed to the chairman) to Mr. Heath, High-street, Erith, by 
4 рли. Dec. 14. Sce also advertisement. 

Irvine Corporation invite offers for providing and erecting the 
whole of the plant and apparatus necessary for the supply of elec. 
tricity under their provisional electric lighting order. Particulars 
from the town clerk (Mr. James Dickie). See also advertisement. 


Harrismith (South Africa) Town Council invite tenders for supply 
and laying in Harrismith of high-tension concentric feeder and low- 
tension triple concentric distributor cables, low-tension service and 
strcet lighting cables, joint. boxes, service boxes and other acces- 
sories; also the supply (f. o. b. British Port) of five 80kw. transformers, 
one 7°5 ditto, four transformer pillars, high and low-tension switch 
gear, &c. Specifications from the consulting engineers (Messrs. 
Morde and Dawbarn), 82, Victoria-street, Westminster, S. W., and 
tenders to Messrs, Webster, Steel & Co., 54, West India-avenue, 
Leadenhall-street, London, E.C., by noon Jan. 18. See also 
advertisement. 

Messrs. Preece and Cardew are authorised by the Municipal 
Council of Sydney (N. S. W.) to invite tenders for the supply, delivery 
and erection of one or two 600kw., or one 1,200kw., steam alterna- 
tors (three phase), with condenser, pipework, motor generators, static 
transformers, switchboards, &c. Specifications and forms of tender 
from Messrs. Preece and Cardew, 8, Queen Anne's-gate, West- 
minster, S.W., where tenders must be delivered by noon Jan. 12. 
An advertisement contains further particulars. 


Bermondsey Metropolitan Borough Council invite tenders for 
supply and erection of two water-tube boilers and accessories, steam 
flues, overhead coal bunkers and coal handling plant, together with 
extensions of existing steam, feed and other piping. Tenders to 
town clerk (Mr. Frederick Ryall), Town Hall, Spa-road, Bermond- 
sey, before noon Dec. 15. 

Battersea (London) Borough Council invite tenders for coal- 
handling plant. ‘Tenders by noon of Dec. 28. 


Pontypridd Urban District Council invite tenders for tramcars, 
and for free wiring of premises. Tenders to chairman of Electric 
Lighting and Tramways committee, Council offices, Pontypridd, by 
noon Dec. 24. 

Preston Corporation invite tenders for the supply and erection at 
their tramway power station of a traction switchboard and acces- 
sories. ‘Tenders to the consulting and resident electrical engineer 
(Mr. Walter H. Tittensor) by Dec. 12. 

Johannesburg Municipality invite tenders for two 500kw. steam 
alternators, 2,100 volts, 50 periods, three-phase, or alternatively two- 
phase or single-phase, new or secondhand. Particulars to the 
consulting engineers (Messrs. Mordey and Dawbarn), 82, Victoria- 
street, London, S.W. 

London County Council invite tenders by Jan. 19 for six electri- 
cally-driven three-throw boiler feed pumps for their Greenwich 
electricity station ; also by Dec. 15 for 4,100 tons of steel slot rails and 
1,490 tons of steel conductor tee rails. Tenders to clerk in each case. 


The committee of management of the Enn iscorthy District 
Lunatic Asylum invite tenders for electric lighting plant, wiring, &c. 
Tenders to Dr. T. Drapes by noon Jan. 20. 

The Kast Indian Railway Co. invite tenders for electric lighting 
plaut. Tenders by noon Dec. 23 to the Secretary, Nicholas-lane, 
London, E. C. 


Govan Corporation invite tenders for coal bunkers, conveyor and 
electric capstan. Tenders by noon of Dec. 28. 
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TENDERS RECEIVED AND ACCEPTED. 


Hadfield’s Steel Foundry Co. have secured a further order from 
Dick, Kerr & Co. for manganese steel points and crossings for the 
Wakefield tramways, and from W. Griffiths & Co. for similar points 
and crossings for the Middlesex County Council tramways. The 
Preston municipal tramways are being supplied by this com- 
pany with points of the double-automatic type made of a special 
grade of Hadfield's toughened cast steel, and fitted with a hardened 
manganese steel centre-piece at the intersection, where wear is 
severe. Edmundsons' Electricity Corporation have also placed an 
order with this firm for additional junetion work for Scarborough 
tramways, including points, crossings and lay-outs. 

Salford Corporation have accepted the following tenders for elec- 
tric lighting and tramway stores, &c :— 

Stewarts and Lloyds, wrought-iron tubes and fittings. 
Anchor Cable Co., cables. 

Callender’s Co., jointing compound. 

Howard Conduit Co., bitumen and asphalte troughinz. 
D. Firth & Son, wiring central car shed. 

F. W. Smith & Co., wiring Pendleton Hell. 

The London United Tramways have given a further order to the 
British Westinghouse Co. for sub-station plant, including two 250kw. 
rotary converters, seven 100kw. oil insulated self-cooling trans- 
formers, switchboard, &c. A large number of rotary converters are 
now going through the Westinghouse shops, including 500kw., 
800kw., 1,200kw. and 1,500kw. units for the District, Metropolitan 
and North-Eastern Railways. 


The British Westinghouse Co. has supplied to Maidstone Cor- 
poration (through Messrs. Davey, Paxman & Co.) two 150kw. 
shunt-compound generators for coupling to Davey-Paxman engines 
of corresponding size. These generators, which will be available 
for either lighting or traction, will deliver 300 amperes at 460/500 
volts as shunt machines and 275 amperes at 300/550 volts as 
compound machines, 


The Gilbert Arc Lamp Co. have, as sub-contractors to Callender's 
Cable and Construction Co, designed and supplied an arc lighting 
equipment for Batley, Yorks. Special boxes and winches were 
designed for the raising and lowering gear on the tramway poles, 
Messrs. Lacey and Sillar are the consulting engineers for this work. 

Bedford Town Council have accepted the tender of the Indestruc- 
tible Paint Co., 31, Cannon-street, London, E.C., for painting the 
machinery and the interior of the engine room at the electricity 


works for £132. 15s., and that of A. Haacke & Co. for covering steam 
pipes at £47. 16s. 8d. 


St. George's (Hanover-square, London) Guardians have accepted 
the tender of Laurence, Scott & Co. for engines and dynamos for 
lighting Fulham-road workhouse ; that of the General Electric Co. 
for switehboard, &c.; and that of Babcock and Wilcox for steam- 
piping. 

Great Yarmouth Council have accepted the tender of the British 
Electric Transformer Mfg. Co. for additional transformers at £240, 
and that of D. McNaughton for arc light carbons at £3. 18s. 9d. per 


1,000 pairs. A Blake and Knowles boiler feed pump has also been 
ordered. | 


The following tenders have been accepted by Brighton Town 
Council :— | Е 

Dick, Kerr & Со., 10 further tramcars, £5,100; Bolekow, Vaughan & 
Co., 800 tons tram rails, £5,962. 10s.; Hadfield's Steel Foundry Co., 
points and crossings, £2,023. 0з. 3d. ; Edgar Allen & Co., sole plates, 
£637. 2s. 9d. 

The Power Gas Corporation has placed an order with the British 
Westinghouse Co. for two 250 н.р. three-cylinder single.acting pro- 
ducer gas engines, solid coupled to direct-current generators of 
equivalent power. The engines will be installed at Dudley Port. 


Swindon Council havo accepted the following tenders :— 
J. G. White &Co., steel poles and overhead equipment, £4,164. 8s. 7d. 
British Westinghouse Co., traction switchboard, £ 750. 
British Insulated and Helsby Cables (Ltd.), tramway feeders,£1,190. 9s. 


Wednesbury Corporation have accepted the tender of the National 
Electric Construction Co. for wiring and fitting the town hall, 
municipal offices, art gallery, public baths and free library for 
electric light at £465. 18s. 

Brighton Corporation have accepted the tender of the Dritish 
L. M. Ericsson Co. to extend the switchboard at the municipal 
telephone exchange to 2,088 subscribers and 40 junction lines for 
the sum of £2,205, the work to be completed within five months. 


For extensions at the electricity works at Middlesbrough the 
tender of the Brush Company has been accepted for engine-house 
plant at £3,488, and that of J. and J. Horsfield & Co. for boiler-house 
plant at £1,729. 

The British Westinghouse Co. have [also received a further 
order for a number of complete magnetic brake equipments from 
Bath Electric Tramways (Ltd.). 

Lowestoft Corporation have ordered from the British Westing- 
house Co. four more double-deck cars equipped with motors and 


controllers of the Westinghouse 46 and 90 types respectively (similar 
to those already supplied). 

An order has been placed (through Messrs. R. Waygood & Co.) 
with the British Westinghouse Co. for two 25 н.р. direct-current 
motors for one of the stations on the Midland Railway. 

Fulham (London) Council have decided to purchase 153 Ferranti 
10-ampere meters at £2. 8s. 9d. each and 150 Westinghouse 5-ampere 
meters at £8. 18s. 6d. each. 

The War Office have placed an order with Bruce Peebles & Co. 
for two 400 н.р. slow. speed continuous-current generators directly 
coupled to Robey engines. 

Todmorden Corporation have accepted the tender of Bruce Peebles 


& Co. for two steam sets (one 150kw. and one 75kw.) and one 
balancing set. 


Hadfield’s Steel Foundry Co., East Hecla Works, Tinsley, Sheffield. 
have received an order from Dick, Kerr & Co. for points, crossings, 
&c., for Preston tramways. 

An order has been placed with the Pearson Fire Alarm (Ltd.) by 
Mr. J. W. Welsford, Harrow School, for a complete installation of 
automatic fire alarms. 


Hastings Town Council have accepted the tender of Cowans 
Limited for a complete set of Andrews’ duplicate mains apparatus 
at £126. 

Swansea have accepted the tender of Dick, Kerr & Co. for con- 
verting a further section of the tramways to clectric traction at 
£11,845, and that of Callender’s Cable Co. for cables at £19,169. 8s. 

Durban Corporation have accepted the tender of T. F. Glen for 
erection of telephone exchange at £12,274, 

Southwark (London) Council have placed an order with British 
Insulated and Helsby Cables for 440 yds. of cable at £67. 10s. 

West Ham Corporation have accepted the tender of Reavell & Co. 
for air compressor for cleaning armature coils, &c., at £74. 7s. 


BUSINESS NOTIOES. 


Messrs. S. Appleyard and T. Stather, electrical engineers, 25 and 
26, Hopwood-street, Hull, have dissolved partnership. Debts by 
Mr. Stather. 


Me srs. C. D. Falcke and Percival West (trading as the Birming- 
ham Electrical Fittings Co.), 118, Coleshill-street, Birmingham, 
have dissolved partnership. 

After Monday the telephone number of the Hart Accumulator 
Co., Marshgate-lane, Stratford, London, E., will be altered from 
76 Stratford " ќо “ 832 East." 

Mr. G. E. Fletcher, A.M.Inst.C.E., M.I.E.E., has commenced 
business at 77, King.street, Manchester, as a consulting electrical 
enginecr. Mr. Fletcher has for many years held the position of chief 
assistant to the chief telegraph superintendent and engineer of the 
L. and N.W. Railway Co., whose service he joined in August, 1882. 

The British Electric Calibrated Fuse (Ltd. announce their 


removal from 118, Queen Victoria-street, to 187, Fenchurch-street, 
London, E.C. | 


The address of the secretary of the Incorporated Municipal 
Electrical Association, Mr. C. McArthur Butler, has been changed 
to Staple Inn-buildings (South), Holborn, London, W.C., where all 
communications for the Association should be addressed. 

In connection with the death of Sir Frederick Bramwell, it is 
announced that the firm of Bramwell and Harris, consulting engi- 
neers, will continue to carry on business as heretofore at 5, Great 
George-street, Westminster, London, and also at Edinburgh and 
Cardiff. The name of the firm will remain unchanged. 


LIQUIDATIONS, BANKRUPTOIES, &c. 

At a meeting of the shareholders of the British Schuckert Electric 
Co. (Ltd.) on the 4th inst., resolutions approving the transfer of the 
business of the company to Messrs. Siemens Brothers & Co. (Ltd.) 
and for the voluntary winding-up of the British Schuckert Electric 
Co. (Ltd.) were confirmed. Mr. Arthur Jacob was appointed 
liquidator. The liquidator notifies that no doubt is entertained that 
the assets of the British Schuckert Electric Co. are amply sufficient 
to pay in full all liabilities of the company. 


The Eleetrophone, Limited, is to be wound up voluntarily for 
reconstruction purposes, and Mr. Albert Anns, Telephone House 
Victoria Embankment, London, E.C., and Mr. H. 8. J. Booth, 
36, Gerrard-street, London, W., have been appointed liquidators. 
Particulars of the registration of the new company are given in 
another column. 


The first meetings of creditors and contributories of the Auto- 
mobile Supply Co. (Ltd.) will be held on 17th inst. at 33, Carey- 
street, London, W.C. 


The liquidator of Beaman and Deas (Ltd.), 109, Victoria-street, 
London, S. W., has been released. 


À receiving order has been made against John Storr, electrical 
engineer, Grange-road, Dudley, trading as Webster, Michelson & Co. 
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Sale by Auction. — Messrs. Tomlin & Co. are instructed by the Don 
Clothing Co. (who now take current from a supply company) to sell 
by auction upon the premises, 27-80, Holborn Viaduct, London, 
E.C., on Thursday, Dec. 17, at 8 p.m., two self-starting Crossley gas 
engines, two direct-current Royce dynamos and one Blackman electric 
fan, air propeller, &c. The plant can be seen running on day of sale 
or by appointment with the consulting engineer (Mr. Fred. Satch- 
well, M.I.E.E.), Jesmond Dene, Princes-road, Wimbledon. Full 
particulars from the auctioneers, 153, Stanstcad-road, Forest Hill, 
and at Catford and Crofton Park, London, S.E. See also adver- 
tisement. 

Plant for Sale.—Messrs. Cannington, Shaw & Co. (Ltd.), 
Sherdley Glass Works, St. Helens, have for sale two Silvertown 
and one Mather and Platt dynamos. See advertisement. 

A 250-light electric lighting plant (steam engine, boiler, pumps, 
dynamo, battery of accumulators, &c.) is advertised for sale in 
another column. Applications to Sir Alfred Hickman, Wightwick, 
Wolverhampton. 

Mr. A. Underwood, 8, Queen-street, London, E.C., has for sale 
two Lancashire boilers, two Cornish boilers, four Willans-Siemens 
electric generating sets, switchboards, steam piping, Worthington 
compound pumps, &c. 

Factory Premises for Sale —A freehold manufacturing site, up 
to 50,000 sq. ft., without restrictions and within 2 miles from City 
and West-end, is advertised for sale in another column. 

Two. cycle Gas Engines.— By a printer's error in our last issue 
Messrs. Mather and Platt's make of Körting gas engine was 
described ав a pro- cycle instead of a two-cycle gas engine. 

“ Limpet” Plugs.—The Patent Plug Co. have sent us samples 
of their“ Limpet " plugs and “ Lightning" jumper. These plugs, 
which have been manufactured for some time by the company 
under a patent, consist of a cylindrical piece of wood with a taper 
split in it and a metal ring at the end, as shown in Fig. 1. A 


— —— —ů— 


Fro. 1. Fria. 2. 


small rectangular piece of wood, whose width is the same as the 
diameter of the plug, is also provided. A hole having been made 
by hammering the jumper (Fig. 3) into the wall and removing it, 
the plug is inserted, as in Fig. 1, and the strip of wood hammered 


9 INCHES 


Fio. 8. 


home, as shown in Fig. 2 This expands the back end of the plug 
as seen, and holds it tight in the wall. The plugs are sold in 
several sizes from lin. to 24іп. long and yin. to gin. diameter. 
The end of the jumper is hollow, and the hole a few inches up is in 
order that the dust, &c., may be easily extracted. 


^" Litholite "— There was recently submitted to the Westminster 
Electrical Testing Laboratory, for testing for insulation resistance 
and dielectric strength, a sample of Litholite, consisting of 
a disc 8]in. diameter and 0:327in. in thickness :— 

Upon the sample was pasted on each side a disc of tinfoil 4in. 
diameter, and a guard ring of tinfoil was also pasted round the edge of 
the disc to intercept leakage. The insulation between the two discs 
measured 67,000 megohms with a test pressure of 1,500 volts taken from 
a battery. The surface leakage under normal conditions was shown to be 
negligible. A sample was then immersed in salt water for 24 hours, and, 
with the surface moisture wiped off, was tested, and an insulation resis- 
tance of 60,000 megohms obtained with the guard ring connected and 
600 megohms disconnected. The surface leakage was, therefore, about 
100 times that through the material. Finally the sample was left 
standing in a free current of air for three hours to dry, but was not baked. 
When again tested, 67,000 megohms were obtained with the goard ring 
and 60,000 without, the surface leakage being thus about 10 per cent. of 
the leakage through the material, showing that this is practically non- 
absorptive of water, and has a high specific resistivity, well maintained 
after immersion. The dielectric strength was measured by applying an 
alternating pressure of 120 periods between the two tinfoil discs. The 
sample withstood 35,000 volts for a period of five minutes previous to the 
application of a pressure of 86,000 volts, at which it broke down. 


Messrs. Hunt and Hess, 8, The Grove, Hackney, London, N.E., 
manufacturers of ''Litholite," claim that so satisfactory a test 
proves all that is claimed for this material as an insulating substance. 
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Central Battery Telephone Systems.— With this title the 
Electric and Ordnance Accessories Co., Stellite Works, Cheston- 
road, Aston, Birmingham, have prepared an exceptionally well- 
arranged and printed list of telephones and telephone material and 
accessories, with special reference to the suitability of this company's 
apparatus for intercommuni-^ation purposes in professional establish- 
ments, hospitals, asylunis, workhouses, large blocks of business 
pont &c. The installation of internal telephone systems is 

ecoming of general adoption, and telephone installers and the trade 
generally will find the book under notice of assistance in dealing 
with their clients. Copies of the pamphlet may be obtained post 
free on application to the company. Architects and others engaged 
in professional work will find the book both useful and interesting. 


Catalogues.—A revised catalogue of Lundell” and “ Castle“ 
motors is to hand from Messrs. J. H. Holmes & Co. of Newcastle- 
upon-Tyne. A new feature of the Lundell two-pole single-field coil- 
type machine, to which attention is called, is the extension upwards 
of the commutator end casing to form a protection to the terminal 
blocks, which are in this way completely enclosed. A new series of 
multipolar ** Castle machines have just been placed on the market, 
and are illustrated and described in the list under notice. These 
machines are made in sizes from 15 H.P. to 110 H.P. at speeds 
varying from 450 to 800 revs. per min. The motors are of the 
radial pole type of very open construction. It is claimed that the 
machines can be depended upon to give the maximum output for 
their size, and can be run for short periods at а greatly increased 
output over the normal rating. The motors are wound as standard 
machines for 115, 230 and 500 volts, but their design and construc- 
tion enable them to be wound for any special voltage or speed. 


Johnson and Phillips Electric Cable Works, Old Charlton, Kent, 
have ready a new price list of low-tension ** Manila " paper-insu- 
lated lead-covered, and lead-covered and armoured cables. Tabulated 
details of these cables in different classes are given. 


A useful list of telephones and telephone material, manufactured 
and supplied by the International Electric Co., 55, Redcross-strect, 
London, E. C., is now ready. Special attention is called to tlie“ Auto- 
release " inter- communication type of telephone, which the company 
claim is a great improvement on any known inter-communication 
switching arrangement and prevents accidental ringing up. This 
system also allows of speaking from one department to three, four, 
or five side stations simultaneously. Signalling apparatus for 
mining work and micro-telephones for tramways, fire brigade and 
police service are also listed and illustrated. 


The accompanying illustration shows a type of supply companies’ 
fuse box for pressures up to 250 volts manufactured by Messrs. 
Ernest F. Moy (Ltd.), Greenland- 
place, Camden Town, London. In this 
type of box the terminals are fitted 
with sweating sockets to receive the 
cables, which can be readily removed 
for connecting up. The boxes are 
made in three sizes. The bases are 
of highly vitrified porcelain with 
stout raised sides well above the fuse 
strip. The boxes are stove enamelled 
and are provided with the usual 
inspection-window in the cover, 
which is hinged to the boxes and 
fastened by a sealing bolt. In the 
double-pole type the two boxes are 
mounted on a varnished pitch-pine 
board back to back, porcelain insu- 
lators being provided for the fixing screws. 


Imports.—The following are the vaiues of imports to this country 
during November last :— 

Electrical machinery, £87,530; telegraph cables and apparatus, £5,782; 
other electrical goods and apparatus, £82,944. The respective totals for 
the 11 months ended Nov. 30 were £505,268, £55,981 and £732,088. 


Exports of Electrical Apparatus and Material. —The follow. 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Dec. 2 to 8, with the ports 
of destination :— 

Africa—Cape Town, £2,801; Delagoa Bay, £1,003 (telegraph mate- 
rial); Durban, £322; East London, £253; Port Elizabeth, £168 
(including £62 telegraph material). Argentina—Buenos Ayres, £2,084 
(including £1,736 telegraph material). Australasia—Adelaide, £16; 
Brisbane, £745 ; Fremantle, £1,587 ; Melbourne, £440 (telegraph cable): 
Perth, £337; Sydney, £1,660 (including £230 telegraph material) ; 
Wellington, £11. Brazil Rio Janeiro, £726 (including £650 telegraph 
apparatus). Ceylon—Colombo, £119. China—Shanghai, £95. Den- 
mark—Copenhagen, £104. Holland—Amsterdam, £67. Hong Kong, 
£189. India—Bombay, £125,360 (telegraph material); Calcutta, £452 
(including £350 telegraph material). Japan—Nagasaki, £1,100 (tele- 
graph cable); Yokohama, £508 (telegraph 20 Portugal Lisbon, £25. 


Russia—Odessa, £241. Spain—Vigo, £80 (telegraph cable). Straits 
Settlements—Singapore, £12. Total, £139,956, against 27,488 in the 
corresponding week last year (Dec. 8 to 9). 
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COMPANIES’ MEETINGS AND REPORTS. 


Aron Electricity Meter Limited. 


The sixth ordinary general meeting of this company was held yesterday 
(Thursday), Mr. H. Hirst, M I. E. E., presiding. 

The SECRETARY (Mr. M. Aron, F. C. I. S.) having read the not ice 
calling the meeting, 

The CHAIRMAN observed that, when he addressed the shareholders 
for the first time & year ago, he gave as his reasons for having then 
accepted the responsibilities of the chairmanship the fact that he person- 
ally believed it to be within the range of possibility and probability that 
the business might not only be saved, but brought to success once more. 
He did not wish to imply that he considered this year’s balance-sheet a 
particularly satisfactory document, but whoever knew what it meant to 
turn a concern that had lost in one year £6,000 into a successful business 
again, would appreciate that if his hopes had within the period of one 
year not been realised, there were distinctly strong symptons showing that 
they were on the road to realisation. They last year had a loss of 
£6,032, and had to pay £2,500 out of capital towards sinking fund. 
This year, after a liberal writing off, they had made no loss, and had 
been able to provide practically the whole of the sinking fund out of 
profit. Dealing with the balance-sheet, he stated that the figures on the 
debit side were practically the same as last year with the exceptionthat the 
amount of debentures had been reduced by £3,100. After referring to the 
items on the credit side, he said it would clearly be seen that their balance- 
sheet for the past year must be a healthy one as compared with that for 
1902, in so far as they have allowed amply for depreciation, and the decrease 
in stock and sundry debtors of £9,370 was represented by about £10,000 
additional hard cash.  'lhese were distinctly encouraging symptoms, 
considering the position of the company 12 months ago, and the results 
would have been better had it not been for three particular causes, which 
showed themselves in the shape of expenses against the year's trading. 
First, the stagnation prevalent in business Jast year led the directors 
to make serious efforts to endeavour to apply some of the unused capital 
at their disposal for new enterprises. Experiments had been made, 
negotiations had been carried on, and preliminary expenses had been 
incurred for the purpose of investigating such things as an automatic 
prepayment gas meter, an electric ignition apparatus in connection 
with petrol engines for motor cycles, and a simple and cheap speed 
indicator for motor cars and other machines. He regretted that none 
of these investigations and experiments were sufficiently encouraging 
to warrant their investing any of the company's capital in them, and the 
several hundred pounds spent had gone towards their general expenses of 
thelaat year. One particular reason why the directors decided not to 
press on with these supplementary manufactures was the resuscitation of 
the company's own business. The second cause was the continuance of 
experiments with a new meter and the taking out of patents for it. АП 
expenses connected therewith had been defrayed out of the year's trading, 
and they amounted to nearly £1,000. He explained last year that the larger 
quantity of very small meters required, owing to the change of voltage in 
stations all the world over, had been a reason why the company had been 
kept out of a great many stations, as their meter could not compete in 
price satisfactorily for the smallest sizes. Dr. Aron had succeeded in finish- 
ing what appeared to be an excellent little meter for alternating currents, 
and it would very shortly be on the market. He was satisfied with the 
technical success of this meter, while so far as he (the speaker) could 
judge as a manufacturer, he believed that the company would be able to 


produce it sufficiently cheaply to compete with others on the market.“ 


' The third item which had worked against this year's profit was the 
expenditure of several thousands of pounds for the purpose of making 
good the meters in this country which they supplied two or three years 
ago, and which developed faults in practical use. Reference was made 
to this unfortunate occurrence last year in connection with the change of 
management, and the directors had thought it absolutely essential to 
make this sacrifice if they did not wish to lose the English market. 
They had succeeded in nearly every instance where they had undertaken 
this task in proving the worth of the meters, as they were now 
working reliably. As to their financial position, their assets were 
rather better than at any time since the formation of the Company. 
‘hey had cash and other liquid assets amounting to £75,455, and against 
this there was the debenture issue of £56,900, leaving a net balanco of 
£13,111, and this without any valuation of land, freehold buildings, 
machinery, tools, fixtures, patents, or good will and stock, the latter alone 
amounting to £37,560. On a recent visit with Mr. Blumlein to Germany 
he had conviuced himself that the company had an excellent property in 
Schweidnitz, and that it had considerably improved in value. As overy 
inch of their space was at present taken up with manufacturing for orders 
the directors sanctioned an expenditure of £2,500 for extension of works 
in which to manufacture the new small meter. 

Regarding the commercial outlook, their business bad assumed a 
different aspect in various countries. In Germany they had been 
eminently successful, especially during the latter half of last year. The 
pleasant feature of the increase in sales was that they were not only due 
to one or two |customers, for the company supplied 150 stations in 
Germany, and they had increased tbeir business with nearly all of them. 
They had much less trouble in Germany than in this country with 
engineers. The orders during the two months of the present financial 

ear were far uhead of those of the same period last year- by 40 percent. 

e had heard by telegram that morning—and the actual number of 
orders in hand equalled their best records. An additional help had no 
doub: been that the Physikalisch Technisch Reichsanstalt had, on 
behalf of the German authorities, passed the company’s meter for both 


alternating aud continuous currents. In Austria and France they had 
held their own. In this country, however, they were in a rather peculiar 
position. A few stations that used their meters in large quantities, after 
having once or twice given other meters a chance, had again returned to the 
company. Their double tariff meter was rising greatly in favour. A great 
number of engineers, however, were so discouraged about 15 or 18 months 
ago that they had not yet returned to the company, although the meters 
were now giving most satisfactory results. He felt that they would have 
more chance of regaining this custom if they could supply both large 
and small meters, and the board would make every effort to do this so soon 
as the small meter was on the market. An effort was now being made to 
bring more life into the American business, and he hoped to have good 
news on this point when they met again. Their manager and chief 
assistants had thrown themselves with admirable devotion into the 
business during the past year, and in doing so they could not have had 
a better example than Prof. Aron himself, who never worked harder 
during the days when the business was his own than he had done during 
last year. He then moved the adoption of the report and balance-sheet. 

Sir JAMES PENDER, Bart., seconded the motion. 

The CHAIRMAN, in reply to questions, said this company held all 
the shares in the German company and the French company, whose 
balance-sheets could be inspected by any of the shareholders. Not a 
single branch had worked at a loss except the London branch, and this 
loss had been owing to the expenses to which he had referred. 

The motion was carried unanimously; and the retiring directors and 
auditors having been re-elected, the proceedings terminated. 


INDIABUBBER, GUTTA-PERCHA AND TELEGRAPH WORKS CO. (LTD.)— 
The directors’ report for the year ended Sept. 30 states that, after provision 
for doubtful debts, a net profit has been made for the 12 months of 
£54,568. 16s. 8d. Adding £62,361. 11s. 7d. brought forward and deduct- 
ing £12,500 interim dividend, there is for disposal £104,430. 7s. 10d. 
The directors recommend the distribution of a dividend of 15s. a share, 
tax free, amounting to £37,500, making 10 per cent. for the year, and 
leaving £66,930. 7s. 10d. to be carried forward. The general business 
shows a falling off compared with the previous year, to a great extent due 
to the general depression, as a result of which competition has bcen, if 
anything, keener than usual. 

The cable to connect San Francisco with the Sandwich Islands was 
laid for the Commercial Pacific Cable Co. by the cs. Silvertown” on 
Jan. 1, and the Dacia" and Buccaneer” have been employed in cable 
repairing work during the year. The works at Silvertown and Persan 
have been maintained in their usual state of efficiency, and extensions 
continue to be made. — 

The ground lease for a term of 284 years of the Cannon-street premises 
has been purchased. The company holds a considerable interest in the 
Palmer Tyre (Ltd.), and has designed a new motor tyre which attracted 
a good deal of attention at the recent Stanley Show. 

The directors record with regret the death of their colleague, Mr. Abraham 
Scott, which took place on Nov. 19. Mr. T. J. Lloyd, who had been con- 
nected with the company since its formation in March, 1864, and occupied 
the position of secretary and accountant at the time of his death, died on 
Dec. 24,1902. Mr. A. P. Crouch and Mr. E. C. Geale have been appointed 
respectively secretary and accountant. Mr. John Bailey, also connected 
with the company since its formation, and who was for about 35 years 
works manager at Silvertown, has retired from active service as from 
Oct. 1 last. Mr. Bailey was succeeded by Мг. P. M. S. Brodie, who has 
been with the company since 1872. Col. A.Weston-Jarvis, having returned 
from military duty in South Africa, was re-appointed a director, and 
Mr. John Young Buchanan has become an extraordinary director. 


ISLE OF THANET ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.)— 
The report for the year ended Sept. 30 shows a balance profit of £12,304. 
Traffic receipts amounted to £33,465, against £35,088 for the correspond- 
ing period of last year (decrease, £1,623). This decrease was entirely due 
to the inclemency of the weather during the summer and antumn. To 
pay debenture interest, dividend on preference shares, interest, fees to 
debenture trustees and income tax an additional £3,403 was required. 
which has been taken from the unappropriated balance at credit of last 
year’s revenue account. From this balance also a sum of £1,853 has been 
written off for compensation fur accidents and for other charges in the 
previous year, which were only ascertained after last year’s accounts were 
closed. £500 further has been written off Improvement of Cars" 
account. The balance of last year's revenue account (£5,047) has been 
carried forward. The company has been insured against accidents to 
third parties since June 16, 1903. The supply of electricity for lighting 
to private consumers at Margate was commenced on Jan. 2 last. This 
business is now showing indications of more rapid expansion both at 
Margate and Broadstairs. 


NERNST ELECTRIC LIGHT (LTD.)—'l'he report of the directors for the 
year ended Sept. 30 states that the return of lamps sold in the com- 
pany's districts, as well as in England, during the period under revie'v 
shows an increase, and the working expenses have been further reduced. 
As the experimental shops and laboratory have been closed, owing to the 
altered policy of the company, the directors have added the sum which 
previously appcarcd on the balance-sheet under these headings to develop- 
ment suspense account, which thus stands at £17,355, As a considerable 
proportion of the above will have to be met before future profits can be 
distributed, the directors are of opinion that the balance is not available 
fer dividends. The board consider that the shareholders would be 
acting wisely in reducing the capital of the company, so that it might 
represent more accurately the available assets. As already announced, 
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the scheme formulated by a section of the shareholders commends itself 
to the directors as an equitable basis for distribution between the two 
classes of shares, 


POWER GAS CORPORATION (LTD.) — The chairman (Sir Henry Fowler, 
M.P.), at the meeting last week, said the extension and remodelling of 
the works at Stockton-on-Tees had been practically completed. The 
managing director (Mr. Emile Schweich), in his latest report had stated 
that considerable improvements had been effected in these works, the 
cost of which had been charged to revenue. Satisfactory progress had 
been made during the year with the contract for the gas generating and 
distributing plant for the South Staffordshire Mond Gas Co. Another 
company bad obtained an act of Parliament last session for establishing 
similar operations in North Staffordshire, and in parts of the counties of 
Derby, Flint and Denbigh. They had agreed to grant a licence for the 
sale and distribution throughout that area of power gas manufactured 
under the patents of the Power Gas Corporation. They had acquired the 
sole rights in this country for the manufacture and sale of the appliances 
patented by Mr. Benjamin Talbot for mechanically agitating the fuel in 
gas producers, and the directors had appointed Mr. Talbot a director. 
The profit was £13,082. 11s. 8d., something less than the profit twelve 
months ago, but the previous accounts covered transactions many of them 
dating back from Jan., 1901. They proposed to pay a dividend of 5 per 
cent. for the year upon the ordinary sl:ares (absorbing £9,388. 13s. Id.). 
and to carry forward £1,700, against £1,400 last year. On the whole, 
their progress was slow. The engineering world was waiting to see the 
result of the plants which had been started, and also to see the results of 
the development of large gas engines. "Their managing director reported 
that many important tirms in this country had now entered upon the 
manufacture of large gas engines, and along with the older-established 
gas-engine manufacturer, were actively devoting their energies to the 
manufacture and improvement of large gas engines of various types. A 
great deal of their prosperity would depend upon the development of 
these large engines, and from all signs they had come to the conclusion 
that the prospects were most encouraging. Mr. Alfred Mond said that 
in all countries the gas engine was recognised as the coming form of 
power production. Коџіпеегв had assured them, on more than one occa- 
sion, that they were perfectly ready to put in the company's plant if they 
could be sure of getting a large gas engine which was reliable. 
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NEW COMPANIES. 

DURHAM AND DISTRICT ELECTRIC TRACTION CO. (LTD.)— Reg. 
Nov. 80, capital £30,000 in £1 shares, to carry on business of carriers of 
passengers and goods, electrical und general engineers, electricians, con- 
tractors, manufacturers of and dealers in railway, tramway, electric and 
other apparatus, mechanical and chemical engineers, suppliers of elec- 
tricity, dc. The subscribers are W. J. Greer, G. J. Somerville, electrical 
engineer, H. S. Day, C. L. Robertson, A. B. Gridley, G. O. Hor, electrical 
engineer, and C. H. Godward. Reg. office, Donington House, Norfolk. 
street, London, W.C. 

ELECTROPHONE LIMITED. — Reg. Dec. 2, capital £15,000 in 10s. shares, 
to acquire undertaking known as Electrophone Limited, to adopt an agree- 
ment between the old company and A. Anns and H. S. J. Booth (its liquida- 
tors) and the National Telephone Co., to manufacture and deal in telephones 
and all apparatus, appliances, implements, works and things connected 
with telephonic communication or with the generation and employment 
of electricity, &c. The National Telephone Co. may nominate one director. 

E. C. THEEDAM (LTD.)— Reg. Nov. 30, capital £3,000 in £1 shares, to 
adopt agreement with E. C. Theedam for acquisition and carrying оп of 
the business of a hardware supply store proprietor, metal and brass goods 
manufacturer, electrical and mechanical engineer, import and export mer- 
chant, &c., at Dudley as E. C. Theedam and the Dudley Electrical Co. E. C. 
Theedam is first permanent director. Reg. office, 53, High-street, Dudley, 


MORTGAGES AND CHARGES. 

BROCKIE.PELL ARC LAMP (LTD.)— Debenture created 27th and dated 
Nov. 30, 1903, to secure not more than £1,000, charged on company's 
property, present and future, including uncalled capital, has been regis- 
tered. Holders, Barclay & Co. 

BRITISH PROMETHEUS CO. (LTD.)—Memorandum of satisfaction in 
full of debenture dated Aug. 15, 1903, securing £150, has been filed. 

CONSOLIDATED TELEPHONE CONSTRUCTION AND MFG. CO. (LTD.)— 
(In voluntary liquidation.) Memorandum of satisfaction in full of deben- 
ture dated Sept. 3, 1902, securing £9,500, has been filed. 

SHANNON ELECTRIC POWER SYNDICATE (LTD.)—Lien reg. Dec. 3, for 
£180 debentures, part of £8,000; amount previously issued £7,820; 
charged on undertaking and all property, including uncalled capital. 


CITY NOTES. 
ED 
MEMORANDA.—PBank rate 4 per cent. (since Sept. 3, 1908). Price of 
silver 25,',d. per оз. (Dec. 10). Consols 883—88; for money, 851 1—8513 
for account ; 23 per cent. annuities 884—844 (Dec. 10). Consols Pay 
Day, Jan. 6; Stocks and Shares Continuation Day, Dec. 28; Ticket 
Day, Dec. 29; Pay Days, Dec. 11 and 30; Mining Share Carry-over 
Day, Dec. 24. 


BLACKPOOL, ST. ANNES AND LYTHAM TRAMWAYS CO.— The directors’ 
report states that, notwithstanding the doubling of the line and equipping 
it on the overhead system, the service was opened in June with cars 
insufficient for the business which offered. The receipts were more than 
the directors anticipated, and the traffic generally augurs well for the 
future. It is recommended that the balance of £2,017 be carried forward. 

ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)—The directors 
have declared the following interim dividends : —At rate of 6 per cent. per 
annum on preference shares for the six months ending 31st inst. (3s. 
per share), and at rate of 10 per cent. per annum on the capital paid up 
on the ordinary shares (18. per share) for the six months ended 30th ult. 
Both dividends will be paid (less tax) on Jan. 1. 

STOCK EXCHANGE NOTICE.--The Stock Exchange Committee have 
appointed Dec. 16 a special settling day in 15,000 £10 (£8 paid) shares 
of the Havana Electricity Co. (Ltd.), and have ordered same to be quoted, 
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NOTES. 


— —— 

IN connection with the recent fire at Sandringham House 
and HER MAJESTY THE QUEEN's timely escape, a statement 
was circulated broadcast to the effect that the fire was 
due to the fusion of certain wires which had been installed for 
the electric lighting of the house. If the outbreak had not 
been overcome with such rapidity, it is conceivable that all 
traces of the origin might have been destroyed and irreparable 
injury done to the electrical industry. Inquiries with regard 
to the matter have led to the publication of an official state- 
ment that the fire was not caused by electricity at all, and 
users of the electric light may still rest assured that this method 
of artificial illumination is undoubtedly the safest of any. 


лы. a 


SINCE the publication of M. HOSPITALIER's interesting 
Paper in The Electrician last week, our attention has been 
called to the fact that an instrument based upon precisely the 
same principle as his *ondograph " was described as long ago 
as 1895 at the Ipswich meeting of the British Association (The 
Electrician, Vol. XXXV., p. 719). In this earlier instrument, 
developed by Messrs. BARR, BURNIE and RopaEns in Prof. 
AYRTON's laboratory, à commutator and condenser were 


employed in the same manner as M. HOSPITALIER uses them, 
but the curve was traced with the aid of an ordinary reflecting 
galvanometer instead of a recording instrument. M. Hosp. 
TALIER is to be congratulated on applying the principle in such 
& way as to give us a commercial form of instrument. 


WE believe that, since the reading of the Ipswich Paper 
referred to above, no instruments of this class have been 
fully developed in this country until the appearance of 
Mr. DUDDELL’s ingenious oscillograph. This has one impor- 
tant advantage over the ondograph in the fact that it can 
record non-periodic and even discontinuous phenomena as 
well as the periodic curves for the registration of which it has 
been more frequently employed. For instance, the remarkable 
momentary rises in pressure which occur sometimes when 
switching feeders and transformers on and off can be observed 
by its means, as well as other phenomena which are of interest 
in laboratory investigations even if the recording of them 
may have no immediate practical utility. But it is in just this 
direction of general practical utility that the ondograph has 
much in its favour. Apparently, it is a less delicate instru- 
ment to handle than the oscillograph, and probably, also, 
it is cheaper—two qualities which go far to compensate а 
limited range of applicability. If Mr. DUDDELL can develop 
one or two somewhat cheaper and hardier forms of his 
instrument that can be operated successfully by those who 
have not the opportunity to acquire an intimate knowledge 
of “their tricks and their manners," he will still further 
advance the study of alternating-current phenomena to which 
the oscillograph in this country and the ondograph and' 
rheograph in France have already so greatly assisted. 


—— 


DR GARRARD’s letter in our correspondence columns 
this week, commenting upon the recent breakdown at West- 
minster and our remarks upon it, is extremely interesting, 
the more so as he offers a piece of apparatus to remove the 
objections he himself raises to the ordinary equipment of 
the generator panel on a central station switchboard. We 
hardly think, however, that engineers who are responsible for 
the running of electricity works will share his views as to the. 
superiority of reverse-current cut-outs over all other protective 
devices for continuous-current dynamos. A visit to a number 
of continuous-current stations in this country will, it is true,. 
reveal the fact that either return-current or minimum cut-outs 
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have been placed on the switchboards of most of them; but, 


on a closer examination of these pieces of apparatus, additional 
catches or pins (or in some cases improvised devices, such as 
wedges or pieces of string) will be discovered which effectually 
prevent their coming into action automatically. The reason 
of the antipathy to minimum and return-current cut-outs on 
the part of men who are responsible for the continuity of 
supply, is that in practice it is found that they occasionally cut 
off the undamaged generators, just as Dr. GARRARD says 
the maximum cut-outs do. Usually this is traceable to a back 
current from the cells, but sometimes, when there are no cells, 
it is attributable to other causes, as in the case of the famous 
Brighton breakdown a few years ago. 


фы 


IN the case of a generating station of fairly large size there 
is little danger in employing maximum cut-outs between the 
dynamos and the bus bars. Take, for instance, five sets 
intended for a maximum output of 1,000 amperes each, 
working on a full load of 5,000 amperes, and assume their 
cut-outs adjusted to act at 2,000 amperes. If one of these 
sets is disabled, current will return to it from the 'bus bars, 
and as soon as 2,000 amperes flows back its cut-out will act. 
At that moment the other four machines will be supplying 
7,000 amperes, or less than 2,000 amperes each, and, in con- 
sequence, only the cut-out of the disabled machine will drop out. 
Of course, with fewer machines in parallel, these figures will 
not apply, but it is essentially against failures at full load 
that the supply station engineer must be guarded. At the 
Eccleston-place station eight machines were running in parallel 
when the accident occurred. 


— — 


Mr. Soppy, in his serial on * Radio- activity“ this week, 
enters into a new section of his subject. Much is already 
known as to the properties of radio-active bodies, and methods 
have been devised by means of which quantitative measure- 
ments can be made of the activity of the three classes of rays 
which they emit, but no definite agreement has yet been 
arrived at among physicists as to how the phenomenon of 
radio-activity itself can be explained. Among the hypotheses 
that have been put forward, the disintegration theory of 
Prof. RUTHERFORD and Mr. Soppy, which has also found an 
active supporter in Sir WILLIAM Ramsay, has been adopted 
by Mr. Soppy as a working hypothesis, and the part of his 
serial which commences in this issue clearly and systematically 
explains this theory and the experiments and investigations 
that have led up to it. 


— —— ша ды са ж ec 


Electro-Pneumatic Signalling. —The North-Eastern Railway 
Co. have inaugurated electro-pneumatic signalling on their 
Sunderland and North Shields line at Harton Colliery, this 
being the first time it has been adopted for passenger traffic 
on the North-Eastern Railway. 


„Technical Literature."— The Hanover firm of publishers, 
Gebrüder Jünecke, inform us that they propose to commence 
the publication on January lst next of a new periodical in 
German, English and French, bearing the above title, and that 
it will contain reviews of books, and detailed tables of the con- 
tents of the leading technical journals in both hemispheres. 


Crystal Palace Company s School of Practical Engineer- 
ing.—A party of visitors yesterday inspected the several 
departments of the Crystal Palace Company's School of Prac- 
tical Engineering. Afterwards the certificates awarded to the 
students were distributed by Sir Edward Carbutt, Bart. 


Electric Power in Steel Works.—Messrs. Baldwin & Co. 
have installed in their Panteg Steel Works, Pontypool, an 
electrically-operated machine which enables the furnaces to be 
charged with 30 tons of ore in 40 minutes, the operation being 
performed by two, men; thus a saving of three hours at 
each charging is effected, and the services of a third man are 
dispensed with. | 


Personal.—The Paris correspondent of the Daily Chronicle 
telegraphs that the Minister of Public Instruction has been 
authorised to prepare a bill providing for the creation of a 
Chair of General Physics at the Faculty of Sciences of the 
University of Paris as a special honour for M. Curie in recog- 
nition of his work in the discovery of radium. 

The Berlin correspondent of the Standard states that Herr 
William von Siemens, eldest son of the late Werner von, 
Siemens, has been raised to the Prussian peerage. 


Electric Light in the Faroe Islands. —The Electrical IWorld of 
New York states that it is suggested that Thorshavn, in the Faroe 
Islands, should be provided with electriclight. The water power 
is abundant for nine months of the year, and during that period 
it is so dark that artificial light is necessary. Petroleum lamps 
are generally used in the shops and houses and for street light- 
ing; this could all be advantageously replaced by electric 
lighting during the season that lights are most needed. During 
the months of May, June and July, when the streams are 
lowest, no lights would be needed, as it is daylight constantly. 


The Nobel Prizes.—These prizes were formally distributed 
on Thursday evening, December 10th, by the King of Sweden, 
several members of the Swedish royal family and other dis- 
tinguished persons being present. The recipients were: For 
Physics, Prof. Henri Becquerel and M. and Mme. Curie; for 
Chemistry, Prof. Arrhenius ; for Medicine, Prof. Finsen ; and 
for Literature, M. Bjonstjerne Bjórnsen. Mr. William Ran- 
dall Cremer, M.P., was awarded the Peace prize. Prof. Finsen 
and M. and Mme. Curie being absent at the official distribution, 
they were represented by the Danish and French Ministers 
respectively. 


Cable Interruptions. Date of Interruption. 


Dominica—Martinique ...................... May 9,1902 
St. Lucia —Martiniquuiu eee May 9, 1902 
Anjer—Kalianda ................ cec Aug. 2,1902 
Cayenne—Pinheiros ........................ Aug. 13, 1902 
St. Lucia—St. Vincent. . Sept. 19, 1902 
Reissi-Issa (Yemen)—Camaran .............. Oct. 22, 1902 
Paramaribo—Cayenne ...................... Feb. 27, 1903 
New York I.. аннка Apr. 18, 1903 
Tourane-Amoůũ y ОРА Nov. 10, 1908 
Cape St. Jacques—Haiphong ................ Dec. 15, 1903 
Mole St. Nicholas—Port-au-Prince............ Dec. 16, 1908 


Fire on German Elevated Railway.—The Llectrotechnische 
Zeitschrift gives the following account of the causes of the 
recent fire on the elevated railway in Elberfeld :—“ Having 
run beyond the station platform, the driver, in endeavouring 
to regain it, either reversed the controller too suddenly or 
without first loosening the brakes; in any case the current 
quickly exceeded the normal, and, although the maximum 
cut-out operated promptly, an arc was formed between the 
terminals of the latter. A second arc was formed at the 
ordinary switch, which was only partially opened by the driver. 
In consequence, the aluminium casing of the switch was melted, 
and the dropping particles of the molten metal charred the 
wooden seats below, without, however, setting them on fire. 
A panic ensued, but all the passengers alighted safely on the 
platform, at which the train had then arrived. 

Siemens and Halske's Rapid Type-printing Telegraph.— 
At a recent meeting of the Berlin Elektrotechnischer Verein, 
Mr. W. von Siemens described a rapid type-printing telegraph 
on the following principle. -A disc, near the periphery of 
which the letters of the alphabet, figures, &c., are cut out, 
rotates at a speed of 2,000 revs. per min. between a moving 
strip of sensitive paper and a spark-gap. Every time a spark 
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jumps the gap, that letter on the disc which happens to be at 
tbe time oppositethe gap is photographed. Two thousand letters 
per minute may thus be recorded on the moving tape, which 
passes through a developing and fixing bath, out of which it 
emerges after about 9 seconds. To obtain good results, the 
spark, it is said, must occur with a punctuality оѓ, В of a 
second, and this has been attained by a suitable arrangement 
of condensers. The messages to be sent are first punched 
on tape, which is then rapidly run through a rotating sender 
by means of which corresponding current impulses in rapid 
succession are sent to the line. 


The Proposed Yorkshire University.— At the recent annual 
meeting of the governors of Yorkshire College, Mr. A. G. 
Lupton, alluding to the charter for the new university, said 
that they had not decided upon a title owing to opposition 
from Sheffield to the adoption of the county designation. 
Donations amounting to £36,000 had been promised provided 
that £100,000 was raised. It was essential that their annual 
income should be largely increased if the new university was 
to take the position to which its central position among the 
industries of the county entitled it. Lord Allerton said in 
that part of Yorkshire the feeling was unanimously in favour 
of the new university being called“ The Victoria University 
of Yorkshire." A resolution was passed authorising the 
Council to make any alterations in the draft charter which 
might appear to them desirable, and to promote a bill for the 
incorporation of Yorkshire College in the university when 
founded, and to take such steps as would tend to secure the 
foundation of a university for Yorkshire. 


Royal Meteorological Society.—At the monthly mecting of 
this society on Wednesday evening, Mr. W. Marriott lectured 
on the meteorological work of the late Mr. James Glaisher, 
F.R.S., who founded the society in 1850, and who died on 
February 7th last at the age of 93 years. Mr. Glaisher was 
appointed superintendent of the magnetic and meteorological 
department of the Royal Observatory, Greenwich, on its foun- 
dation in 1840, and through his instrumentality numerous 
meteorological stations were equipped in various parts of the 
country. He furnished quarterly the results from these 
stations to the Registrar-General from 1847 up to March, 1902. 
He was a juror of the great exhibition of 1851, and as such he 
caused a great stimulus to the manufacture of reliable meteoro- 
logical instruments. To the general public he was best known 
by reason of the 28 balloon ascents which he made for scientific 
purposes between 1862 and 1869 on behalf of the British 
Association Committee. 


Society of Engineers Тһе Forty-ninth Annual General 
Meeting of the Society of Engineers was held on Monday, Mr. 
J. Patten Darber, President, in the chair. The following 
gentlemen were duly elected by ballot as the Council and 
officers for 1904 :— y 

As President, Mr. D. B. Butler; as Vice-Presidents, Messrs. N. J. West, 

M. Wilson, and R. St. G. Moore; as Ordinary Members of Council, 
Messrs. J. Bernays, G. A. P. Cuxson, G. A. Goodwin, W. H. Holttum, 
H. Sherley-Price, E. J. Silcock, J. W. Wilson, and G. Green ; as Honorary 
‘Secretary and Treasurer, Mr. G. Burt; as Honorary Auditor, Mr. 8. 
Wood, F.C.A. 
The President announced that the following premiums had 
been awarded by the Council for Papers read during the past 
session—viz. the President's gold medal to Mr. Douglas 
Mackenzie for his Paper on “ Motor Transport for Goods” ; 
the Bessemer premium of books to Mr. Robert J. Thomas for 
his Paper on “ Road Maintenance and Administration”; and a 
Society's premium of books to Mr. Albert Gay for his Paper 
on “Mechanical Stokers for Electricity Generating Stations." 


“ The Central.”—‘“ The Central” is the title of a magazine 
which has been started by the Central Technical College Old 
Students Association. The first number, which has just reached 
us, is a very creditable production, and the editors, Messrs. 
E. Frankland Armstrong and Maurice Solomon, are to be con- 
gratulated on the results of their labours. As a frontispiece 
there is an excellent photogravure of Prof. W. C. Unwin, in his 
fur coat, and among the articles in the magazine is one on 
the new electrical laboratories at the Central Technical College, 
by Mr. Joseph Griffin, and one on oscillographs, by Mr. 


Solomon, which gives a clear and concise description of Mr. 
Duddell’s instrument, and also includes some excellent illus- 
trations of wave forms. The Old Students Notes, with which 
the magazine concludes, will be valued by old students who 
still take an interest in their old college, especially by those 
who have more recently left it. We notice that, at the outset, 
it is not proposed to publish the magazine at regular intervals, 
but we think that this is a mistake. A magazine with no 
definite date for its publication starts its life severely handi- 
capped, and we should recommend the Old Students Association 
to promise it to their members regularly once a quarter. 


Obituary.—It is with much regret that we announce the 
death of Mr. John W. Curra, who has been a prominent mem- 
ber of the engineer-in-chief’s department of the General Post 
Office. Mr. Curra was born in 1363, and entered the service as 
a lower division clerk in 1881. Two years later he was trans- 
ferred from the Savings Bank to the engineer in-chief’s office 
as a clerk. Owing to a display of more than ordinary ability 
he was promoted to the position of second-class technical officer 
in 1892, and in the same vear he was appointed personal 
assistant to Sir William Preece, and continued in this capacity 
until Sir William's retirement in 1899. His last promotion 
was in the following year, when he was made first-class techni- 
cal officer. Mr. Curra's chief duties were in connection with 
the electric lighting and power used in the Post Office buildings. 
Many of the large provincial offices have their own generating 
plants and the installation of these was superintended by him 
on behalf of the engineer-in-chief. Mr. Curra was a universal 
favourite with his fellow-workers, and, in fact, with all who 
came in contact with him. We ourselves have had frequent 
occasion to appreciate his unfailing courtesy and good-nature. 
The disease to which he Succus was a heart aflection, and, 
strangely enough, its real nature was not recognised until the 
end was near. He leaves a widow and four children. 


Wireless Telegraph Notes.—In his annual report Gen. Greely, 
chief signal officer of the United States army, says that the 
system of wireless telegraphy devised by the Signal Corps in 
1899 has been improved in details, but its range of operation 
is limited, and experimental work has stopped pending the 
development of this science by experts in civil life.. Commer- 
cial concerns having failed to instal a wireless system in Alaska, 
he says, the Signal Corps is engaged m an effort to instal a 
system that shall work from St. Michael to Safety Harbour, 
near Nome, a distance of 105 miles. The connection by sub- 
marine cable of the detached system in south-eastern Alaska, 
of 1,400 miles, with that of the Yukon district, 1,619 miles, is 
strongly recommended as in the public interests, not only as 
of strategic value, but also in connection with the development 
of Alaska. 

Prof Allessandro Artom, Professor of Telegraphy and Tele- 
phony at the Galileo Ferraris Electrotechnical School in Turin, 
is endeavouring to perfect a uni-directional and syntonised 
Rin of wireless telegraphy based on the use of circularly and 
elliptically polarised waves. Experiments were carried out 
during February in the Gulf of Spezia, and further trials are 
now being made at the Monte Mario station, near Rome, com- 
munication with stations at a distance of 100km. being main- 
tained. The Italian Navy have placed ut Prof. Artom's disposal 
various ships in order that he may continue his experiments 
over greater distances. 

A Reuter telegram from Berlin states that the experiments 
to communicate with the Swedish seaport of Kariskrona by the 
Slaby-Arco system of wireless telegraphy were successfully 
inaugurated on Wednesday. The distance was 280 miles. 


The Junior Institution of Engineers. At a meeting of the 
Junior Institution of Engineers, held on December 4th, Prof. 
D. S. Capper read a Paper on ‘ Recent Developments in the 
Construction and Working of Gas Engines" After giving 
& brief résume of the history of the gas engine, the author 
described the principles of the Otto gasengine. Turning, then, 
to more recent developments, he considered the merits of 
producer gas and blast-furnace gas as fuel Regarding the 
capacity of modern machines, the author mentioned that the 
largest engines on the Otto cycle hitherto constructed were 
probably those made by the Societe Cockerill of Seraing, 
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developing, in two tandem cylinders of 8lin. diameter, 
2,500 I.H.P. Among earlier attempts to replace the Otto 
engine was that made by Mr. Dugald Clerk, who employed 
a separate cylinder to compress the charge. This idea had 
been re-introduced with modifications by Messrs. Kórting, who 
built double-acting engines on this principle in sizes up to 
1,000 н.р. Another departure from the Otto principle was 
the Diesel engine, which followed closely the Carnot cycle. 
Prof. Capper then mentioned an engine which had recently 
been invented by Messrs. Vogt and Recklinghausen, designed 
to overcome the difficulty of cooling with the thicker castings 
employed nowadays for high pressures. Compound engines 
had been tried by Messrs. Crossley and others, but the gain 
achieved thereby had not been commensurate with the 
additional cost. Finally the speaker expressed his belief 
that gas turbines would be, in the near future, an accomplished 
fact. The meeting closed with the announcement of a visit 
on December 19th to the electricity works of the Walthamstow 
District Council, which are operated by gas engines. | 


Submarine Boat Equipment.— In an article on the American 
submarine boat Protector, the Engineer states that the 
storage batteries are of the Gould type with solid plates, 
having an output of about 100 H.P. for three hours. It is 
suggested that, by using a cell with a shorter life, this amount 
might be at least doubled. The battery is provided with 
covers to prevent slopping, and things are so arranged as to 

rmit of an inclination of 45deg. without any of the electrolyte 
being spilt. Motive power for the “Protector” is supplied 
both by gasoline and by electricity, either together or separately. 
The boat has twin screws, and to each shaft is coupled one 
gasoline engine and one motor, the combined indicated horse- 
power of motors and engines being 350. The gas engines are 
of the four-cycle type, with four cylinders, so arranged as to give 
an impulse to every stroke, and develop 120 H.P. each, makin 
a total of 240 H.P. for the engines. They are provided with three 
means for firing the charge—namely, a primary battery, magneto 
machines and current from the storage batteries. The engines 
can be run under water, drawing their air through the 
omniscope and exhausting under the surface. This practically 
increases the radius of action of the vessel in a submerged 
condition from about 40 miles at a comparatively slow speed 
to 200 miles. The screws are of the reversing type, and have 
been especially designed by Mr. Lake. By means of these the 
boat can be run astern by means of the gas engines. By 
reducing the pitch of the screws and coupling the motors up 
as dynamos the batteries may be charged while the boat is 
making a surface speed of 7 knots. Under gasoline engines 
alone the boat makes 8 knots, aud with the motors as well 
she makes 10. Submerged, under electrical propulsion alone, 
she makes 7 knots. With the usual gasoline supply a radius 
of 500 miles is claimed, and with a reserve supply of gasoline 
some 1,000 miles. 


An Experimental Study of Stationary Electric Waves.— 
An interesting Paper on this subject was read by the Very 
Rev. Monsignor Molloy before the Dublin Local Section of the 
Institution of Electrical Engineers on December 10th. The 
experimental apparatus used by the author consisted of an 
induction coil giving from 20,000 to 30,000 volts, two Leyden 
jars, arranged so that the capacity of the circuit might be 
varied by placing them in series or parallel, and two coils, the 
self-induction of which might be varied within wide limits by 
means of sliding contact-pieces. The frequency of the oscilla- 
tions.was of the order of 10° to 109 ~ per second, and the 
number of oscillations in each single spark was 8 to 10. An 
analogy was drawn between an organ pipe and an electric 
radiator, in both of which the minimum changes of pres- 
sure occur at the open end and the maximum at the 
closed end. Monsignor Molloy then expressed the opinion 
that though the principle of resonance would protect the 
secrecy of messages over a very large area near the receiving 
station, there would always be an area near the transmitting 
station over which resonance only could not afford complete 
protection. This point was exemplified very clearly by bring- 
Ing an untuned receiver into the neighbourhood of a trans- 
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The second part of the Paper dealt with overtones, and for 
the exhibition of these a long vertical coil was used. A 
vacuum tube was placed in the field of this coil, and the oscil- 
lator circuit was first tuned to the fundamental of the coil, the 
bottom of which was connected to earth, and a very vivid and 
beautiful effect as of a web of light, intense at the upper part, 
and gradually fading towards the bottom, took place when 
stationary electric waves were set up in the coil Sub- 
sequently, the oscillating circuit was tuned successively to the 
first, second, and third overtones of the fundamental proper 
to the coil; and the maxima and minima of the luminous 
discharge (minima being in this case absolute darkness)- 
corresponding to the maxima and minima of the change of 
pressure, were clearly evident. A vacuum tube was also 
gradually lowered from the top to the bottom of the coil, and 
by its aid the higher overtones were even more evident. In 
the experiments just described, the upper end of the coil was 
insulated, and the lecturer explained that, in that condition, it. 
followed the laws of a closed organ pipe, producing only what 
he called the odd partials; that is, vibrations a second, 
3 n vibrations, 5 n vibrations, and so forth. He now con- 
nected the upper end to earth, and showed, by a similar series 
of experiments, that it was capable of producing all the 
partials, n vibrations per second, 2 n vibrations, 3 n vibrations, 
and so forth; following, in fact, the laws of an open 
organ pipe. A short discussion followed. Prof. Thrift agreed 
with the author regarding tuning as a means of ensuring 
secrecy, and thought that if the receiver were near enough one 
impulse was sufficient to start the response. He suggested that 
the radiators used might be likened to the stopped organ pipe 
exhibited, if it were turned inside out, and dwelt on the need 
of a continuous oscillator. Mr. Brew said that Mr. Hammond 
had directed him to ascertain under what conditions resonance 
was likely to occur upon the Dublin three-phase system, and he 
found the three trunk feeders between the power house and 
the city would resonate on open circuit with one of the small 
500kw. sets with the seventh harmonic of the fundamental 
frequency (50 ~) ; again, a fifth harmonic on the same machine 
would produce resonance if a large section of the sub-feeders 
were added. The feeders had, however, withstood three 
times their working pressure of 5,000 volts for an. hour, so 
that there was a comfortable margin for resonance effect. Mr. 
Tatlow asked if the effective length of the wire in the radiator 
was the same when coiled as it would be as a straight vertical 
wire, and Monsignor Molloy said that he thought the effective. 
length of the wire was the same whether coiled or straight. 


Electrical Progress in the Midlands.—Mr. J. C. Vaudrey, 
in his inaugural address to the Birmingham local section of 
the Institution of Electrical Engineers, advocated a common 
home for all Midland engineering societies. . Engineering 
training in the future would demand a far higher standard 
than had been attained in the past, and, although the tendency 
of the day was to specialise, the successful man would generally 
be the good all-round worker, and not the specialist only. 
For some reason or other, dynamo makers did not seem 
always able to manufacture their machinery with the same 
certainty of working condition as the machinist turning out an. 
engine or pump. ‘There were certain difficulties: calculable 
results were probably not as absolutely ascertainable in the- 
dynamo as in the steam engine. ` Large commutators presented 
certain difficulties in relation to temperature and expansion 
that did not exist in the engine bearing. . The carbon brush 
and its holder might also be troublesome, and it was important. 
that the maker of such machinery should assure himself that 
these details were thoroughly well worked out by test before 
the machinery was put on the market. The introduction. of 
electrical machinery had undoubtedly had a most marked 
effect in calling attention to the utter want of economy in the 
use of power under the older system. He was not sure that 
the publie were obtaining all the advantages they ought from 
electric traction. Town tramway systems in this country were 
being absorbed by corporations, ostensibly because the local 
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: authorities desired “to be in possession of its own roads, and 


also, in many instances, to form a “ day load” for the electric 


mitter. As it approached the radiator, the receiver responded | supply station. As the tram system usually covered the lines 
fully to waves emitted, and successfully tapped the message. | within the town area, the traffic, naturally, was heavy. But 


—— — — — —— — -m — = — 


THE ELECTRICIAN, DECEMBER 18, 1908. 


821 


sooner or later our towns would not be altogether gainers by 
a limited system of tramways within the town area. It was 
absolutely essential that, instead of concentration, our cities 
should spread outwards. The large profits derived from lines 
in the centre of the town ought to help towards the working 
of the outlying lines. 

3,000 H.P. Vertical Engine.—A 3,000 H.P. triple expansion 
three-cylinder steam engine of the vertical inverted type has 
just been constructed by Messrs. Victor Coates & bo. of 
Belfast for driving a Westinghouse generator at the tramways 
station of the Newcastle Corporation. This engine, which is 
designed to develop 4,000 I. H.P. at a steam pressure of 
18010 per square inch 100deg. superheat and 75 revs. per min., 
is claimed to be one of the largest stationary steam engines in 
existence in the British Isles. Tron a description of the engine 
in Engineering, it appears that all three cylinders which possess 
steam jackets, are solidly bolted together to form one continuous 
beam, and the space between the cylinders is utilised for a 
receiver. The diameters of the three cylinders are 34in. 52in. 
and 80in. respectively, the stroke being 54in. Steam inlet and 
exhaust pipes have a diameter of llin. and 24in. respectively. 
Corliss valves, arranged in chambers cast in the top and 
bottom covers of the cylinders, are used throughout. All the 
steam valves are actuated by Messrs. Coates’ trip-gear motion, 
the cut-off in the high and medium-pressure cylinders being 
controlled by the governor, and that of the low-pressure 


cylinder by hand gear. By means of this gear the cut-off | of ex 


may be varied from 0 to 80 per cent. of the stroke. The 
piston of the high-pressure cylinder is of cast iron, but those 
of the other cylinders are of cast steel. The crank shaft is of 
steel, 18in. in diameter, and has a 3in. hole running through- 
out its length. It is built up of three divisions, which are 
connected together by means of solid flanged couplings. The 
cranks are set 120deg. apart, the one corresponding to the 
high-pressure cylinder leading. Six bearings, 18in. in diameter 
by 16in. long, support the crank shaft, the lower halves of the 
bushes being of gunmetal and lined with white metal, the 
upper halves being of cast iron and lined with the same metal. 
Both halves have cored water jackets. An air pump of the 
Edwards type is driven from the high-pressure crosshead by 
plate levers. The condenser is circular in form, being 6ft. 6in. 
in diameter by 13ft. long, and possessing a cooling surface of 
5,500 sq. ft. Before entering the condenser, the exhaust 
steam passes through a Baker oil separator. By means of an 
automatic valve, the exhaust steam is conducted to the free 
atmosphere in case the condenser should fail. Two governors 
control the speed of the engine—one, a centre-weight cross- 
armed governor, directly geared to the crank shaft, and the 
other, an auxiliary governor of the Aspinall emergency marine 
type, is placed on the air-pump levers, and connected by a trip 
motion to a double-beat throttle valve. It comes into action 
and shuts off steam when the speed of the engine exceeds 
80 revs, per min. The flywheel weighs 100 tons, and consists 
of nine pieces, eight rim segments with an arm to each and a 
hub. It is held together by bolts and hoops shrunk on, and 
has an outside diameter of 22ft. 

The Economy of Superheated Steam.—In a Paper on this 
subject read by Mr. E. A. Reynolds before the Rugby Engineer- 
ing Society last night, the author said that the principal object 
of superheating steam is to prevent, or, at any rate, reduce, 
transfer of heat, and to prevent initial condensation; for 
although the steam gives up some of its heat to the metal 
on admission, there is no condensation, the only effect being a 
reduction of volume and a fall in temperature. The relation 
between pressure, temperature and volume is given by the 
equation PV. 93:5T - 91Р*, where Р is measured in pounds 
per square foot absolute, V is the volume in cubic feet of Ilb. 
of steam, T is the absolute temperature in degrees Fahrenheit. 
On putting T equal to the temperature of saturated steam, 
this formula gives very closely the volume corresponding to 
different pressures. On calculating V for various tempera- 
tures of superheat, it will be seen that at 300°F. of superheat 
the volume of the steam is increased by about 50 per cent. 
Owing to this increase of volume superheated steam requires a 
less quantity of heat to produce a certain volume than satu- 
rated steam at the same pressure, so that by using superheated 


steam less heat enters the cylinder at each streke than when 
saturated steam is used; and as the same amount of heat is 
converted into work in each case, this shows where the economy 
of superheat lies. It has been found that to obtain a certain 
velocity of steam in a pipe, superheated steam requires a 
smaller drop in pressure than saturated steam ; for this reason 
the steam pipes may be made smaller, thus giving a higher 
velocity, and yet keeping the pressure drop the same. With 
superheated steam, the amount required for a given power is 
less than with saturated steam, and the pipes may be made 
still smaller. Another advantage is that separators are unneces- 
вагу ; the absence of water in the steam mains also does away 
with all risk of getting water into the cylinders through priming. 
A test the author made a short time ago on a small simple 
engine running non-condensing at 65lb. pressure in the steam 
chest and a cut-off of 0:3, showed a gain of 35 per cent. in 
weight of steam used by using steam superheated 220?F. The 
water consumption came out at 20lb per I.H.P., which compares 
favourably with compound engines working at a high steam 

ressure. In tests of various engines that the author has made, 

e has found very little difference in the percentage gain with 
triple or compound expansion, the compound showing a little 
more than the triple. The gain obtained is about 15 per cent. 
at 100^F. superheat, 20 to 21 per cent. at 150°F., and 23 to 25 
per cent. at 200?F., measured in weight of water used. The 
gain, of course, varies with the point of cut-off, and the ratio 
sion. In each case the temperature was measured 
outside the throttle valve. In a tral on a triple engine, 
when the temperature was measured inside the steam hese 
the percentage gain curve came out exactly a straight line up 
to 180°F. superheat. There is little gain due to superheating 
in any cylinder after the stage is reached in which the steam 
is kept dry throughout the whole expansion, and the only 
object of taking the superheat higher is to obtain dry steam 
as far as possible during the whole expansion in the engine. 
The same effect, however, would be obtained by reheating the 
steam in the receivers between the different cylinders, so that 
it enters each cylinder superheated sufficiently to ensure it 
being dry at the end of the expansion in that cylinder. This 
is most easily effected by passing the superheated steam 
through coils in the receivers on its way to the steam chest of 
the engine, so that it may give up some of its superheat to the 
steam that has already expanded in the previous cylinder, and 
then pass to the steam chest at a lower degree of superheat. 
The utility of this method is that although we get the advan. 
tage of a high degree of superheat we do not get the 
disadvantage of a high temperature in the engine. With the 
use of high superheat temperatures there are, of course, largo 
internal stresses due to the unequal expansion of different 
parts of the body of the engine. For this reason it would 
seem best to have the cylinders separate and perfectly 
cylindrical externally, and valve boxes and other parts to be 
firmly bolted on with heavy flanges when these are necessarily 
outside the cylinder. The high temperature also has some 
effect on some of the metals used. Gunmetal is inadmissible 
as it becomes almost spongy and gets eaten away in time, and 
copper pipes are altogether out of the question for steam ranges. 


_ ————— 
MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


To-day (FRIDAY), December 18th. 
Norts-East Coast INSTITUTION or ENGINEERS AND SHIPBUILDERS, 
7:80 p.m. Meeting at the Literary and Philosophical Society, Westgate- 
road, Newcastle-on-Tyne. Among other business will be the 
resumption of the discussion on Mr. Max Wurl's Paper, 
“ Technical Education in Germany.” 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be read: An Enquiry into the 
Working of Various Water Softeners,” by C. E. Stromeyer and 
W. B. Baron. 
ErnEcTRo-HaRMONIC SOCIETY. 
8 p.m. Smoking Concert іп the King's Hall, Holborn Restaurant. 
Mr. A. P. Trotter in the chair. 


SATURDAY, December 19th. 
JuNIoR INSTITUTION OF ENGINEERS. 
3p.m. Visit to the Walthamstow Municipal Electricity Works. 
Train from Liverpool Street. 2:23 p.m. 


b 
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 RADIO-ACTIVITY.* 
BY FREDK. SODDY, M.A. 


( Continued from p. 298. ) 


It has been shown in the preceding articles that the phe- 
nomenon of radio-activity consists essentially in the incessant 
and spontaneous expulsion of positively and negatively- 
charged particles from the three heaviest chemical elements 
that are recognised—viz., radium, thorium and uranium. The 
positively-charged particles, which constitute the a-rays, are 
atomic in dimensions and are comparable in mass to the 
hydrogen atom and to the positive rays, or canalstrahlen, of 
the vacuum-tube. The negatively-charged particles, which con- 
stitüte the B-rays, are corpuscles of mass about one-thousandth 
of the hydrogen atom, and are similar to those which consti- 
tute the cathode-rays and the negative ions shot out by metals 
in vacuo under the influence of ultra-violet light. The velocity 
of both the positively and negatively-charged particles shot out 
spontaneously from the radio-elements is, however, greater 
than is ever impressed by external agencies upon the positive 
and negative ions of the electric discharge, even when the latter 
are caused to move in electric fields of very great intensity. 
In consequence, the kinetic energy associated with the a and 8 
particles is greater than in the case of the ions artificially pro- 
duced, and is, in fact, considered with reference to their mass, 
of a far higher order of magnitude than is associated with 
matter in any other form. 

We have now to consider the radio-active matter from which 
these particles are projected, and from which their energy 
must in some way be derived. It must be first pointed out 
that matter of this kind, from which energy is being con- 
tinuously dissipated in a new and easily detected form, is 
naturally far more easy to investigate and trace than non. 
radio-active matter. New experimental methods of great 
delicacy are available which are capable of detecting the 
presence of such matter in quantity so minute that no other 
indication of its presence exists. The first fruits of the 
researches in this direction were, of course, Mme. Curie's dis- 
coveries of radium and polonium, which have already been 
discussed. It will be recalled that these discoveries resulted 
from the view that radio-activity is an atomic property of the 
element, in that it is exhibited by each radio-element in amount 
sensibly proportional to the quantity present, and independent 
of its state of chemical combination, of physical conditions and 
of previous history. On this view, a substance like pitch- 
blende, more radio-active than any known element, owes its 
radio-activity to the presence of new elements of proportionally 
great radio-activity, and not to any cause increasing the activity 
of the known radio-elements contained therein beyond the 
normal value. In spite of the successful separation of these 
predicted new elements, a series of researches, which have now 
to be considered, have shown that the view that radio-activity 
is an atomic property of the element in question is in apparent 
disagreement with the nature of the phenomena. For it will 
be seen that the normal radio-activity of a single element, like 
thorium, is due to several different types of matter radiating 
simultaneously, and the thorium contributes but a small part 
of the total radio-activity. | 

The discrepancy has been reconciled by the Disintegration 
Theory of Radio-activity, and as this view accounts in a simple 
manner for all the new facts at present. known with regard to 
the radio-elements, and greatly assists the presentation of the 
subject as a connected whole, it is used as the basis of arrange- 
ment in the remaining articles. The historical development of 
the ideas which led up to the new views will be considered 
after the theory itself has been developed. It must be borne 
in mind that the order in which the researches are here 
considered is frequently the inverse of the historical order. 

Uranium, of the three radio-elements, furnishes the simplest 
example and will be considered first. Sir William Crookes 
(Proc. Roy. Soc., 1900, 66, p. 409), showed that it was possible 

* These articles are based on a series of 12 lectures which Mr. Soddy 
is now delivering at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 


published in book form Бу “ The Electrician '° Printing and Publishing Co 
All rights reserved. . 


by various processes to free uranium completely from rays 


which affect a photographic plate, and to concentrate the whole 
of the photographic activity in a minute fraction of the total 
matter which contained no uranium. He gave several methods, 
of which we shall consider two. If crystallised uranium 
nitrate is dissolved in ether, the solution separates into two 
layers: 0) an ethereal solution containing the bulk of the 
dissolved uranium salt; (2) an aqueous solution consisting 
of the water of crystallisation of the original salt, in which 
a relatively small amount of uranium is dissolved. He 
found that the uranium salt obtained from (1) was com- 
pletely inactive to the photographic plate, while that obtained 
from (2) possessed all the activity ot the original uranium salt 
in concentrated form. Again, if a solution of a uranium 
salt be precipitated by ammonium carbonate solution and a 
sufficiency of the latter is added їп excess of that necessary to 
cause precipitation, the precipitated uranium carbonate again 
dissolves, and on filtering the solution a very minute precipitate 
of insoluble matter is obtained. This consists mainly of iron 
and aluminium present in the uranium as impurities, and by 
the manner of its preparation is chemically free from uranium. 
Yet this minute precipitate possessed all the photographic 
activity of the original uranium, and the latter obtained from 
the solution was completely inactive. In this way Crookes 
obtained preparations many hundred times more active to the 
photographic plate than the uranium salt itself. Thinking 
that possibly he had separated a new radio-element of intense 
activity which caused the radioactivity of uranium, Sir 
William Crookes proposed the name ** Uranium X" for the new 
substance. | | 

It must be noticed that the actual amount of uranium X 
obtained is probably quite incapable of detection except by its 
radio-activity. "The bulk of the substance is iron, aluminium, 
&c., present in the uranium as minute impurities which afford 
the necessary solid nuclei for the separation of the uranium X 
by the relatively gross process of filtration.* No new lines 
were detected by Crookes in the spectrum, and everything 
points to the conclusion that the actual amount of matter 
causing the radio-activity of uranium X is infinitesimal. 

Becquerel ( Comptes Rendus, 1900, 131, p. 137), independently 
of Crookes, obtained evidence of the enfeeblement of the radio- 
activity of uranium by chemical treatment. Acting on a sug. 
gestion of Debierne, he dissolved barium salts in solutions of 
uranium, and precipitated the barium with sulphuric acid. He 
found that the precipitated barium sulphate tended to “ drag 
down" the activity of the uranium, leaving it more or lese 
inactive. He so obtained specimens of barium sulphate more 
radio-active, weight for weight, than the salts of uranium used 
in their preparation. 

The constancy of the radio-activity of uranium, independent 
of its source, and previous history, which had been shown by 
Mme. Curie, caused Becquerel to consider as improbable 
Crookes' hypothesis that the radio-activity of uranium was 
due to a small intensely active impurity (uranium X). He 
concluded (Comptes Rendus, 1901, 133, p. 977) that if uranium, 
like radium, possessed the power of making admixed inactive 
bodies temporarily radio-active by association with them, 
the discrepancy could be explained. This supposed commu- 
nication of radio-activity to an inactive molecule had been 
termed “radio-active induction." Thus M. and Mme. Curie 
found that objects in the neighbourhood of radium became 
temporarily radio active, and called this phenomenon “the 
induced activity." The theory of Rutherford, which we shall 
deal with more fully in the sequel, that this radio-activity was 
caused by a deposit of a film of active matter from the radio- 
active emanations of & gaseous nature diffusing from the 
radium or thorium, had not then been accepted by the Centi- 
nental investigators. This effect of radio-active induction, 
Becquerel argued, would be produced equally on the active 
and inactive matter present, so that by induction on itself the 
activity of the mixture should increase Jg ead at first. 
In a similar way the activity of solid radium salts was 
known to increase from the moment of their preparation. If 
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»The author has noticed that this separation may fail if the uranium 
preparation is too pure, until a drop of ferric salt or similar impurity is 
added to act as nuclei in the filtration, 
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barium were rendered active by induction when it was mixed 
with uranium, by precipitating the barium it would be possible 
to remove some of the activity, and, then, after removal the 
induced activity of the barium would gradually decay, 
while that of the uranium would gradually increase. Bec- 
querel, therefore, examined his preparations 18 months after- 
wards and found that the activity of the barium sulphate 
had completely disappeared, while the uranium had fully 
recovered its normal activity. Subsequently it was shown 
(Soddy, Journal Chem. Soc., 1902, 81, p. 860) that the 
processes of Crookes and Becquerel Walen only in the 
separation of the B- radiation of uranium, and that the rela- 
tively far more intense a-radiation of uranium was completely 
unaffected. Thus, while the bare salt, after the chemical 
treatment, was sensibly as radio-active as it was before when 
examined by the electrical method, it was completely inactive 
to a photographic plate. The uranium X obtained from it 
by Crookes' ammonium carbenate process was but feebly active 
by the electrical, but intensely active by the photographic 
method. On the other hand, a very thin sheet of aluminium 
(0:005cm. thick) placed over the uranium completely absorbed 
the radiation, whereas the rays from uranium X pass through 
this thickness with but little loss. The view that the 
B-radiation of ordinury uranium is caused by uranium X, 
a nou-uranium type of matter, which can be chemically 
separated, whereas the a-radiation is a specific property of the 
uranium and is not affected by this separation, was confirmed 
by Rutherford and Grier (Phil. Mag., 1902., VL, 4, p. 315), 
who examined the radiations from the two preparations in 
a magnetic field. They found the radiation from the uranium X 
to consist entirely of rays easily deviated, while that from the 
uranium wholly consisted of non-deviable rays. The chemical 
separation had analysed the radiation into its two components 
(а and 5) without affecting the nature or intensity of the rays 
іп any way. Uranium is the simplest example of the three 
radio-elements, for its two main types of radiation result 
from two different kinds of matter, the one constituting 
practically the entire mass of the substance, the other present 
in proportion so minute that its radio-activity is at present 
the sole evidence we have of its existence. The recovery of 
the B- radiation of uranium with time and the decay of the 
B. radiation from the uranium X with time, however, still calla 
for explanation. 

Simultaneously with the above researches Rutherford and 
Soddy eo Chem. Soc., 1902, 81, pp. 321 and 837) had 
obtained results for the case of thorium similar in character 
to those obtained by Becquerel for uranium. If thorium 
nitrate in aqueous solution is precipitated by ammonia, it is 
found that a large part of the radio-activity of the thorium 
remains in the solution, so that by evaporating the filtrate 
to dryness and igniting to remove ammonium salts minute 
residues are left possessing radio-activity relatively intense 
compared to that of the original thorium. The thorium 
hydroxide, which is precipitated completely by this process, on 
the other hand, is found to have lost the greater part of its radio- 
activity, and by suitable repetitions may be obtained only one- 
quarter as active, weight for weight, as the original salt. Now 
this behaviour is by no means common to the precipitation of 
thorium from its solution if reagents other than ammonia are 
employed. For example, sodium or ammonium carbonate, 
ammonium oxalate and alkaline sodium phosphate, all com- 
pletely precipitate the thorium in the normally active condition, 
and the residues obtained from the several filtrates by evapora- 
tion and ignition are in.each case quite inactive. 

Rutherford and Soddy, therefore, concluded that the major 
part of the radio-activity of thorium is due to the presence of 
a non-thorium type of matter, not precipitated by ammonia, 
and they gave the name “Thorium X“ to this body in accord- 
ance with the nomenclature adopted by Sir W. Crookes in the 
case of uranium. Ammonia is the only reagent at present 
known which will separate thorium X from thorium. 
Besides being responsible for the greater part of the radio- 
activity of thorium, the power of thorium preparations of 
giving a radioactive emanation and of imparting radio- 
activity to surrounding objects is wholly due to the presence 
of thorium X. For the power of a thorium solution to give 
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the emanation is retained unaltered by the solution after 
the thorium has been precipitated as hydroxide, and the latter 
when re-dissolved possesses at first no emanating power at all. 
As in the case of uranium X, the actual quantity of matter 
causing these radio-active manifestations is, probably, infini- 
tesimal. Thorium X has no definite analytical reactions which 
would lead to its separation from the impurities always present, 
but is dragged down by any precipitate formed in its solution 
to a greater or less extent by “adsorption.” Barium sulphate, 
pre-eminently, appears to possess the general power of removing 
їп this way the infinitesimal traces of radio-active matter 
(ThX, UrX, &c.) present in solutions of the radio-elements. 

If the preparations of thorium and thorium X so obtained 
are allowed to remain untouched, it is found that the thorium 
gradually regains the activity that it has lost until it is just 
as active as at first, while the thorium X loses its activity 
gradually, until it becomes at length completely inactive. 
These processes occur rapidly compared with the similar case 
of uranium and uranium X. In three weeks or a month the 
thorium X preparation has lost practically all its radio-activity, 
while the thorium in the same interval has completely regained 
its lost radio-activity. The same holds true equally of the 
emanating power of the preparations. The thorium X at first 
possesses all the emanating power of the original thorium 
solution and loses it completely in one month, whereas the 
precipitated thorium hydroxide if re-dissolved in nitric acid 
and kept in solution at first possesses no emanating power at 
all, but gradually recovers it, until, at the end of a month, it 
again possesses its original power. 

When a thorium preparation is precipitated in the above 
manner several times successively at short intervals, its radio- 
activity is reduced to about one-fourth of that to which it 
will recover on standing, and this non-separable radio- actirity 
which is, as far as we know, a specific property of the element 
itself, consists only of a-rays. Тһе f-radiation is wholly 
retained by the thorium X. These results may be conveniently 
represented in tabular form. 


Ordinary Uranium Ordinary Thorium 
by addition of ammonium carbonate 


by addition of ammonia 
in excess to the solution i 


in excess to the solution 


GN , 
K N ш" Bem 
_ (Insoluble.) (Soluble.) (Soluble.) (Insoluble.) 
Uranium X Uranium Thorium X Thorium 

' iving giving giving giving 
all the В-гауз, all the a-rays, 75% а-гаув, 25% a-rays, 
no a-rays. no f-rays. all the 8-rays, по В-гаув, 
all the emanating no emanating 

power. | power. 

( To be continued. ) 


WOBKING. RESULTS ON THE CITY AND SOUTH 
LONDON RAILWAY. 


At the Institution of Electrical Engineers last night a Paper was 
presented by Mr. P. V. McMahon with the title The City and 
South London Railway: Working Results of the Three-wire System 
applied to Traction, &c." The Paper describes the new generating 
station and the sub-stations, giving also particulars with regard to 
the lifts and the system generally, and concludes with the results of 
terts during actual working. As the new generating station, sub- 
stations and lifts were very fully dealt with in a long serial article 
we published two years ago (The Electrician, Vol. XLVIII., pp. 
167, 256, 387, 529, 564, 684, 774 and 850), we are omitting these 
parts of the Paper in the following abstract. We give below, there- 
fore, a brief general description of the system, adding from the Paper 
a few details with regard to the equipment of the line and other 
matters which were not entered into fully on the previous occasion, 
and concluding with the results of the actual working of the line, 
wbich form the most valuable part of Mr. McMahon’s Paper. 

The old line from Stockwell to King William-street, a distance of 
3 miles 19 chains, was successfully worked on the plain two-wire 
system'for nine years, but with the extension to the Angel (Islington), 
coupled with & quicker service and heavier trains, i& was necessary 
to abandon this method of distribution with all its simplicity. 
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Before coming to a decision in the matter, all possible systems were 
carefully considered, and it seemed to the author that the three- 
wire system with accumulator sub-stations would satisfactorily meet 
the case. After a couple of years’ experience with this system, Mr. 
McMahon continues, it can fairly be said that the City and South 
London Railway is a successful example of continuous-current 
distribution at high voltage. The diagram Fig. 1 shows the system 
in its simplest form—that is, all the independent cables for supplying 
the lifts and lighting circuits are omitted for the sake of clearness. 
The up and down working conductors, with the running rails as the 
middle wire form the three-wire system pure and simple, the 500- 
volt generators being on either side of the system. To supply the 
sub-station, another generator, either steam or motor driven, adds 
an additional 500 volts to an additional set of high-tension 'bus bars, 
from which the two sub-stations are fed at 1,000 volts above the 
rail potential, or 2,000 volts across the outers. The pressure is 
reduced at the sub-station by special E.C.C. reducing transformers, 
in which only half the energy is transformed and the cable drop 
compensated for. 

In the engine house at Stockwell, seven direct-connected sets 
are installed, varying in output from 125kw. to 800kw. It will no 
doubt occur to many that, with large Corliss engines, the sets might 


ISLINGTON 
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DISTANCES IN MILES 
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Fic. 1.—Diacram or System. Lirr anp Ілонтін CABLES OMITTED. 


have been larger, and therefore a smaller number of engines and 
generators would have been required for the same output—say, three 
800kw. sets, working at 1,000 volts across the outer, with a couple 
of small sets at 500 volts for balancing. A moment's reflection will 
show that, with a generator running at 1,000 volts across the outers, 
a permanent short-circuit on one side of the system could raise the 
pressure on the other side to 1,000 volts, and this, even if momentary, 
would not improve train lamps and lift and locomotive armatures, 
not to speak of the danger to men operating switches, &c., on that 
side of the system. For this reason, primarily, it was decided to 
adopt the method of two 500-volt generators with the middle point 
connected to the running rails (or middle wire of the system). 
Further, this method and the sub-station reducers allow all the 
advantages of a 2,000-volt continuous-current distribution, in which 
no commutator has more than 500 volts maximum across its brushes. 

The first feeding point chosen was Stockwell, where the voltage 
drop between the working conductor and the switchboard was prac- 
tically nil. The next point is Kennington, 1 31 miles from Stock- 
well. In connection with this feeder a double booster is installed 
to compensate for the feeder drop; but, as already mentioned, this 
1s а refinement which is only used in case of extra heavy traffic, or 
if it is desirable to reduce the load on the London Bridge sub. 
station for any reason. The above sub-station, 2°77 miles from 
Stockwell, forms the third feeding point, and the Angel sub-station, 


5°12 miles from Stockwell, is the fourth. The selection of a feeding 
point at the extreme end of the line may be criticised, but this point 
was chosen as a farther extension to Euston is under contemplation. 

Either generator can be connected to the “up” or ** down " side 
of the system, but the switches on the generator panels of the 
switchboard are interlocked so that it is impossible to connect any 
one machine with both up and down sides at one time. The 
“ circuit-breakers ’’ do not entirely break the circuit, but, when а 
short-circuit occurs, they throw in a resistance which limits the 
current to the maximum load for which the feeder is designed. 
This method of throwing in a resistance instead of breaking the 
circuit has many advantages. It saves the switch contacts, allows 
the switchboard attendant to see whether the short із removed 
before replacing the automatic circuit breaker, and also leaves the 
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Fic. 2.— DETAILS or WORKING CONDUCTOR AND INSULATORS. 


current on the working conductor, so that in most cases the loco- 
motive is able to reach the next station at low voltage. The train 
lights are prevented from going out completely, which, from the 
passengers’ point of view, is very important. All the circuit-breakers, 
both generator and feeder, with the exception of the high-tension 
feeders, are similarly arranged. Switches are arranged so that the 
motor side of either motor-generator can be fed from both sides of 
the system as required. In the ordinary way it is usual for the 

enerator supplying the “ ир” high-tension bus bars to take current 
{ог its motor from the “ down " low-tension 'bus bars. This arrange- 
ment is adopted to assist in balancing, but is sometimes convenient 
to feed both motors from the same side, should there be a large 
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Fig, 3.— Ram BON DING. 


generator working on one side and a smaller one on the other. 
In addition to using motor-generators for the high-tension service it 
is possible to use either of the 125kw. or 300kw. sets, and these can be 
used singly or in parallel. So that if the load is too heavy for the 
motor-generators, the 125kw. steam set can be used in parallel with it. 
The working conductor is of channel steel of high conductivity. It 
has a cross-section of 4 sq.in., and weighs 40lb. per yard. It is 
laid in 80ft. lengths, and is joined up with copper fishplates, which 
also form the means of holdiug it down to the insulators. On the 
Islington extension the copper fishplates were strengthened by steel 
plates on one side, as experience showed that the copper plates in 
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some cases allowed the channel steel to get slightly out of truth. 
Under each joint or fishplate there is a special holding-down insu- 
lator into which the copper fishplates grip and hold the working 
conductor in position; the remaining. insulators are simply let into 
the sleepers and serve as supports only for the working conductor. 
Fig. 2 shows the details of conductor and insulators. 

Each running rail is bonded with two flexible bonds of 0°165 sq. in. 
section in bottom flange of the rail—see Fig. 8. In addition, the 
rails are cross-bonded and joined to the tunnel at regular intervals. 
The up and down tracks are also cross-bonded at the cross-over roads. 

In order to get from one side of the system to the other, or to 
change from the positive to the negative side, a wooden break 80. 
long is left in the working conductor. This length was chosen so 
that two locomotives coupled together could not make a 1,000-volt 
"short." The locomotives run over these breaks by their own 
momentum, and as the collecting shoes are 18ft. 9in. apart, a break 
of 16ft. Jin. is left. This break was found to cause an appreciable 
flicker in the train lights, and the difficulty was Dreams screw- 


Fic. 4.—CRoss-oVER Break IN WORKING CONDUCTOR. 


ing metal plates on each side of the wooden strip aud joining them 
up to the conductor by a fuse, leaving the actual break only 16ft. 
long. The drivers switch off the current on approaching the break, 
but if this precaution is neglected sometimes an arc is drawn out 
big 4 аии shoe, and the fuse blows before any harm is done 
ig. 4). 
WorkinG RESULTS AND TESTS. 


_ Before going into the results of working obtained on the present 
line, it may be interesting to give the result of an all-day test made 
in January, 1894. The coal was weighed and the water measured 
from starting in the morning at 6 a.m until the generating station 
shut down at 11:30 p.m. During the test six Lancashire boilers 
and two of the Fowler engines were at work. The hydraulic 
engines operating the lifts were fed with steam from the same 
boilers, and the amount of coal used for these pumping engines 
was determined by a previous test which gave 6 tons per day. 

The electrical output of the station was 4,005 units. The follow- 
ing table gives the whole of the results of the day's working. It will 
no doubt be noticed that the coal and water per unit generated arc 
very high, especially the water, but this is accounted for by the fact 
that the engines were only running with anything like load for 
about five hours out of the 17:5 hours of the test. The difference 
between the units per ton-mile at the switchboard and on the loco- 
motive will probably also appear striking, but in this difference is 
included the current used in shunting the trains into and out of 
sidings and also the transmission losses. The units per ton-mile on 
board the locomotive were observed when driven under the best con- 
ditions, and it is probable that in ordinary working the driver did 
not take such care in driving. The transmission losses as measured 
between the switchboard and locomotive were 10°5 per cent. 

The voltage observations showed that there was a maximum 
variation of 80 volts at the generating station, and a comparison with 
the present switchboard voltage curve is interesting and needs no 
further comment. 

Atl Day Test, January 15, 1894. 
Total coal, 24 tons = 58, 800lb., North Country small. 
Total coal used for generating station, 18 tons = 40, 400lb. 
Total water, 371, 400lb. 
Pounds of water per pound of coal 269 (water at about 60°F.). 
Units generated 005 
Pounds of coal per unit............ 
Pounds of water per unit ........ 
Train-miles ........ ss dE Cd IC 
Ton-miles............. — . . 46,800 
cluding shunting opera- 
Units per ton-mile at switchboard .. 0:069 4 tions prp lee and siding, 
Units per ton-mile on looomoti 0-0515 1 Aim ph 
T e on ocomo YO seve " Vi 8 š m.p.n. 
Coal per ton-mile at switchboard.... 0°686lb. m à 
Coal per ton-mile on locomotive .... 0:512lb. 


| 5 v. High-speed Engines. 

Having two widely different types of engines which at certain 
times do practically the same amount of work, it will no doubt be 
interesting to give the results as to their working. The Willans 
engines came well up to their guaranteed steam consumption on the 
test held at Rugby, and the comparison of working results refers to 
the 300kw. Willans and the 800k w. Corliss sets. The results of the 
guarantee tests are first given. 


On tests, the 800k w. Willans set when giving 559°81 r.H.».—that 
is, the normal load the steam consumption was 17:78lb. of steam 
per B. H. P., the efficiency of the generator being 98 per cent., the 
steam per kilowatt hour comes out at 25:5lb. In a similar manner 
the steam consumption on overload, or when the engine was indi- 
cating 676, was 28°1lb. per kilowatt-hour. The pressures in the 
steam chest during the tests were 145lb. and 148lb. per sq. in., and 
the vacuum 28°2in. and 23:8in. of mercury respectively. 


The 600kw. to 800kw. Corliss set was tested after erection at 
Stockwell on an artificial load, the water from the condenser being 
measured in two tanks which were previously filled with water to 
the marks used in the test and weighed The first test on this set 
was for 10 hours at normal load, or 977:25 1.8.P., followed by an 
overload test for one hour when the mean indicated horse-power 
was 1,178. The dryness of the steam was tested by a Carpenter's 
calorimeter placed between the engine stop valve and the high- 
pressure cylinder, the mean of six readings showing 45 per cent. 
of moisture. The vacuum was fairly steady at 25 75in. of mer- 
cury. The result of the normal load test was a steam con- 
sumption 21:571Ь. of steam per kilowatt-hour, and the overload test 
22 5 b. of steam per kilowatt-hour. The makers, however, point 
out that if allowances were made for the moisture in the steam the 
result would be 20°4lb. of steam per kilowatt-hour for normal load. 
During the overload test the steam pressure dropped to 13210. per 
square inch, which was claimed as equivalent to 0:35lb. of steam 
per I. H. p. against the engine. If this allowance, together with 
moisture in the steam, is made, the steam consumption per kilo- 
watt-hour comes out at 20°98lb. 


Before, and shortly after, the opening of the Clapham extension, 
the load was such that the two 800kw. sets were able to deal with 
it, and in order not to have the Corliss set standing and to give the 
Willans sets a rest, the Corliss sets were frequently run on Aero 
days, the maximum load never exceeding that which could be easily 
taken up by the 800kw. sets. After & short period of running under 
these conditions, the stokers said it was easier to keep up steam 
when the Corliss sets were running. The author at first looked upon 
these remarks as a fad on the part of the stokers, but the latter 
adhered to their statement, and so the condensed water was measured 
and the units generated taken during certain periods of the day, 
with the result that the steam per kilowatt-hour for the 300kw. sets 
was 32lb. and 26lb. for the 800kw. sets. In October, 1902, tests 
were again made, under ordinary everyday working conditions, 
during the periods of light load—that is, from 12 noon to 8 p.m. 

The conditions of the later tests were not, however, exactly 
similar to those of the earlier tests, as it was necessary to run 
two 125kw. sets in addition to the two 800kw. sets, the load 
during the test being too heavy for the latter alone. The 
measured condensed water in each case included that used in 
driving the air and circulating pumps for the condensing plant, and 
may theretore be taken as constant. The condensed water was 
measured by two Kent's Positive water meters, the results were 
taken every half-hour during the test, and the units generated were 
taken at the same time as a check on the meters measuring the 
output; five-second readings were taken of the amperes registered 
by the Weston ammeters on the board during the whole test and 
the necessary corrections made. In this connection it may be 
stated that the output between 12 noon and 8 p.m, on the first day 
was 2,781 units, and on the second day 2,716 units; in each case 
the load was 16 trains and 17 electric lifts running. During the 
test of the Willans sets the average load on the 125kw. sets was 
about full normal load, while the 800kw. sets were also up to full 
normal load—4.e., 600 amperes per machine. The average load on 
the Corliss sete durin the test was 900 amperes each, or about 
56 per cent. normal load. The 125kw. load was fairly steady, 
as these machines were feeding the sub-stations, and the variations 
were taken up to a large extent by the batteries. Under the above 
conditions the steam per kilowatt-hour for the Willans sets was 
30°2lb., and for the Corliss sets 23:8lb. 

From the author’s experience there is no doubt in his mind that 
the Corliss type of engine is more economical than the Willans type 
as far as steam consumption is concerned; but there are other con- 
siderations, as the following will show. The first cost and floor 
space is very much in favour of the Willans type, but against this 
must be put the additional cost of condensers, &c., boilers, and 
buildings for boilers, coal, coal storage, and coal handling plant, and 
additional labour in boiler-house, which latter may, however, be 
equalised by the Corliss type of engine requiring rather more atten- 
tion than the Willans type in the matter of lubrication. 

As to the question of upkeep and oil consumption, careful records 
show the ol bill is much lower for the Willans engine, being 
0-012d. per unit generated, as against 0'028d. for the Corliss. 
The repairs to the Willans, however, come out at 0:018 pence per 
unit, as against 0°008d. for the Corliss engines. These repairs 
refer to a period of 2$ years, and in estimating, the total units 
during that period have been taken. In order to give an idea of the 
working hours and output of the various sets the following figures 
may be useful: 
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da ü Max. possible | оосо 
РА which nits units if engine of fu 
Description of set. engine generated. worked at nor- during 
worked. | mal full load. | period. 
No. 1, 125kw. Willans | 2,083 | 318,637 | 335,000 93:5 
No. 2, 125kw. j 4,703 500,567 588,000 85:0 
No. 3, 300kw. às 9,524 | 2,599,758 2,860,000 91:0 
No. 4, 300kw. Уз 9,555 | 2,266,433 2,865,000 79:2 
No. 5, 800kw. Corliss.. | 9,012 ' 3,855,595 7,200,000 53:8 
No. 6, 800kw. 5s 8,606 , 4,073,635 6,880,000 59:2 


It will thus be seen that if the Corliss engines were loaded in a 
similar manner to the Willans, the repairs per unit would be about 
half that given above. Again, in arriving at the cost of the Corliss 
engine repairs, new high and low-pressure pistons for each engine is 
included, which in ordinary conditions would not come under the 
item of repairs. These pistons were changed, as they were considered 
too light for their work, and amount to 75 per cent. of the total cost. 

It‘is not so much a question of low versus high-speed engines as 
some suitable form ofCorliss valve gear to run at high speeds versus 
high-speed central or piston valve engines. If one could only 
obtain the Corliss engine economy with the low first cost and floor 
space per unit of the Willans, a happy solution of the problem 
would be attained. This end is to a very great extent secured in 
the Ferranti engine,in which the steam consumption is only a trifle 
higher than in the Corliss, and speeds very nearly as high as the 
Willans obtain. The author is unfortunately unable to state defi- 
nitely the steam consumption per kilowatt-hour of the 400kw. 
Ferranti-E.C.C. set installed at present. But, if one can depend on 
the makers’ guarantee, it closely follows the Corliss in steam 
consumption. 

All-day Test, April 8, 1903. 

On April 8, 1908, an all-day test of the generating station output 
was made, starting at 6 a.m. and ending 12 midnight. The coal 
used was weighed and also measured in the ordinary way by the 
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Fic. 5.—RECORD oF ALL-DAY TEST, Арвп, 8, 1903. 


measuring shoots, the coal weighed was 89:6 tons, and the weight 
as ascertained by the measuring shoots was 89:97 tons, showing 
that the latter method was accurate to within less than 1 per cent. 
The feed-water was measured by using three tanks, one from which 
the] feed pumps drew the water, and the others with gauge glasses 
were filled alternately to a mark and emptied into the first tank. 
The condensed water from the main generating engines as well as 
the air and circulating water pumps was passed through two Kent's 
Positive water meters, and readings taken every hour. The coal 
fed into the hopper over the mechanical stokers and the units gene- 
rated as well as the train-miles were also taken hourly. Owing to 
the turnstile system, which was in operation during the all-day test 
given for January, 1894, having been discontinued, and the ticket 
system put in operation, it-was not possible to ascertain the number 
of passengers per hour, but in other respects the tests were similar, 
and show very clearly the results obtained in the two stations. The 
curves (Fig. 5) show the results of the test plotted. It may be 
mentioned that the weight of coal used by the hydraülic pumping 
engines was determined by & previous test extending over & week, 
with a separately-fired boiler. The coal used during the test is 
known as Broomhill, and careful samples were taken during ihe 
test from each 2 cwt. weighed for analysis, the result of which 
showed a calorific- value of 18,200 B. Th. U. for dry sample; the 
inoisture in the coal was 8:16 per cent., and the ash 5*6 per cent. 


Careful tests were also made of the flue gases, and the average of 
10 samples taken during the day showed 108 per cent. of CO}. 


Total coal used, 39:6 ton pem 88, 704lb. 

ji „ „ by hydraulic engines 13, 440lb. 

„ „ „ n generating 75, 264lb. 

„ water fed into boile rs 697,5 15lb. 
Water evaporated per lb. of coal at 150°F....... 7: 861b. 

А А " » from & at 212°F. 8:601b. 
Units (Board of Тгаде)........................ 21,470 units. 
Condensed water measured, including steam used 

on condensing ріапі........................ 512,7801Ь. 
Steam рег unit (including condenser) .......... m 
Coal КЕ - ec С сюй жи 5lb. 
Calorifie value of dry oũllllllll 4 13,300 B. T. U. 


ELRCTRIC v. HYDRAULIC LIFTS. 

In the matter of easy control and steady working the eleetrie lift 
cannot be said to be as perfect as the hydraulic, but from the point 
of view of first cost and total working expenses it is so far in advance 
of the hydranlic lift that it can safely be said more than to hold its 
own. The figures given are based upon the total number of com 
plete journeys made by the lifts, and, for convenience of comparison 
with the cost of transportation in a horizontal direction, the total 
distance travelled vertically is given in “ lift -miles." It would, 
perhaps, be better to use an expression like ‘‘ton-miles,” which is 
more satisfactory than '*train-miles," when dealing with railways 
or tramways. However, in the case of lifts, whether electric or 


hydraulic, the tonnage is complicated by the value of the balance. 
weight, and the author does not see how the ton-mile basis can be 
,applied in the same manner as in a train or tram. 


For the half-year ending June, 1902, the electric lifts made an 


'average of 4,254 complete trips per day, while the hydraulic lifts for 
‘the same period made an average of 2,209 complete trips per day. 
"The total mileage for six months was 27,800 lift-miles, made up of 


20,500 electric lift-miles and 7,800 hydraulic lift-miles. 


Cost per lift-milein 
pence. 


Hydraulic.| Electric. 


Labour, including mechanics, greasers, &c., but 


exclusive of cage attendant ........ T 6-02 7:15 

Oil, waste and other stores, including switch ог 
valve gear and motor вратев................ 1:41 1-79 
Rope renewals ............ eee 3 2:12 4:02 
Power costs —— А 82:50 15:85 
Tot aaallllaͤass . 42-05 28:81 


The above table shows the difference in the cost of working, and, 
perhaps, requires a little explanation. In the first line the cost of 
foreman, mechanics, greasers and labourers is included; in fact, 
every item of labour, with the exception of the attendant who 
actually pulls the rope or works the switch in the cage, as this item 
is equal in both systems. With oil, waste and other stores are 
included motor brushes, switch contacts, hydraulic packing and 
starting valve parts. Rope renewals includes the cost of putting 
the ropes on. In the case of electric lifts, the power costs means 
the total number of units at the generated cost, including sub- 
station charges. The power costs for hydraulies is the cost of 
pumping the water used, and in this connection it may be inte- 
resting to state that the total coal consumed for each system 18 
practically the same. | | 

Analysing the above figures, it will be noticed that only in the 
item for power is the electric lift more economical than the 
hydraulic, but the author feels that there is every reason to believe 
that, with the exception of “ oil and other stores," the other can be 
brought down to the level of the hydraulic lifts, although to attain 
this end may mean a radical change in the design of the winding 
and switch gear. The increased cost of labour is largely due to 
the fact that there is always a man in charge of the motors, either 
at the bottom or top of the lift shaft, and this item is absent in 
the hydraulic system. The switch or controlling gear is also more 
complicated than necessary, and requires an amount of attention 
that will undoubtedly be reduced in future designs, In the matter 
of rope renewals, again, the hydraulic lift scores; but there 15 room 
for improvement. With he motor at the bottom of the shaft 
the ropes are longer and go over a number of guide pulleys, which - 
not only affects the life of the rope,. but adds to the cost of rp 
ment. In many places, on account of the headroom available, it 
was necessary to make these guide pulleys smaller than they other- 
wise would have been; with the motors at the top of the shaft, a 
number of the pulleys are done away with, and the rapes are about 
the same length as in the case of the hydraulic lifts. Again, the 
S form of drive is capable of improvement from the point of view 
of rope renewals. All rope makers’ and users’ experience goes to 

rove that bending a rope in one direction and then reversing the . 
bend has & very bad effect on the life of the rope. Even. under 
existing conditions, the electric lift shows itself to be far more 
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economical than the hydraulic, and, given the improvement outlined 
above, there is no doubt that the electric lifts will supersede the 
hydraulic. Indeed, where the power has to be transmitted any 
distance, the hydraulic lift is out of the question. Looked at from 
the central station point of view, although the peaks due to a lift 
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Fic. 6.—Recorpina AMMETER Corves (Ілғт ОЮтловалм). 


load are infinitely worse than those of а train or tram load, if there 
are enough lifts on the station, the maximum variation of load is not 
very great, and, if combined with that of a traction load, the peaks 
are reduced instead of increased. Fig. 6 shows diagrams taken by 
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Fic. 7.— Ov TPUT CURVE ron A NUMBER or LiFts. 


a recording ammeter for single lifts, and Fig. 7 shows the output 
curve for à number of lifts. A small number of lifts, as on the 
Clapham extension, however, give a very unsatisfactory load curve, 
but the peaks are taken up by the battery. 


( To be concluded.) 


ELECTRIC TRACTION WITH ALTERNATING 
CURRENTS.* 


BY A. C. EBORALL. 


Although the subject of the present Paper is somewhat hackneyed, 
it is hoped that the present brief and general consideration of certain 
matters in connection with it may be of some interest, and at least 
give rise to a profitable discussion. It is proposed to deal, firstly, 
with some features incidental to the sapo meni of three-phase 
currents for railway purposes, and then to refer to the subject of 
single-phase railway motors. Two years ago, the latter were not in 
existence, but to-day the position is very different. The large 
amount of attention that has been given to single-phase motors by 
different engineers since that time has already produced results 
which seem to indicate that single-phase working may eventually 
take a certain position as far as 99 0 railway work is concerned. 

Before proceeding to discuss specific questions in connection with 
the subject, it шау bo as well to say a few words with regard to the 
sphere of utility of alternating-current working as far as electric 
traction is concerned. The latter has to be considered with regard 
to various classes of work, the requirements and conditions of which 
vary very greatly. Apart from those cases in which the lines can 
be properly supplied directly from continuous-current supply 
stations, and putting on one side the question of main line electric 
traction as being at the moment of academic interest only (at any 
rate, as far as this country is concerned), the following distinct 
classes of work have to be dealt with as everyday problems at th 
present time: 

(a) Urban and interurban tramways. 

85 Overhead, underground and suburban electric railways. 

c) Branch line and light railways. 

(d) High-speed point-to-point railways. 


* Paper read before the Manchester Local Section of the Institution of 
Electrical Engineers on Tuesday, December 15th. 


As far as those lines of the first-mentioned class are concerned, 
it is obvious that three-phase working is out of the question ; the 
mere fact of two conductors being necessary, and the requirements 
of uniformity in the equipment of the line and rolling stock are 
more than sufficient, apart from all other considerations, to bring 
about this result. Again, even if the single-phase railway motor 
ultimately becomes an important factor in уле railway work, 
it would be hardly possible to contemplate a change from present 
practice ; even if special circumstances allowed of the requirements 
of uniformity being waived, such questions as the inductive drop in 
the rails,* relatively inferior all-round electrical performance, rela- 
tively greater cost and weight of the electrical equipment of the 
rolling stock, &c., would, it is thought, constitute disadvantages for 
this class of work which would not be made up for by the advan- 
tages of replacing the running machinery in the sub-stations by 
stationary transformers. 

With regard to working costs, a certain economy naturally results 
owing to the substitution of transformers for rotating converting 
machinery in the sub-stations, but it is thought that this saving will 
not appreciably influence the total costs of operation, on account of 
the increased energy consumption in the secondary network. It is 
hardly likely that the all-round performance of any type of alter- 
nating-current equipment will ever equal that of the corresponding 
direct-current equipment—at any rate, under the conditions usually 
prevalent in urban and interurban tramway work. Howevor perfect 
the phase compensation of such motors may become, the losses in 
them and in the distributing system must be greater, other conditions 
being equal, while, on the other hand, the maintenance charges are 
not likely to be less. 

With regard to (6), which implies, as a rule, the handling of a 
large number of trains running at short intervals for the greater 
part of the day, there is more to be said in favour of alternating- 
current working throughout ; but, here again, in the present state of 
our knowledge, there can be little doubt which method is the better. 
The commercial success of such lines, which alone is the criterion 
by which the quality of the engineering portion of the work 
can be judged in the long run, turns very largely upon the ques- 
tion of rapid acceleration attained at minimum cost with the 
help of simple and flexible arrangements, and in this respect 
the direct-current equipment is superior to the alternating-current 
equipment, no matter what arrangements are made with regard to 
the starting and speed control of the motors. The better perfor- 
mance of the direct-current motors in this respect outweighs the 
disadvantages inherent to extended systems supplied with energy 
from a considerable number of rotary converter aub-stations, and, 
consequently, recent decisions to employ direct-current working on 
certain important suburban lines now in course of electrification, 
are not to be wondered at. 

But with regard to the classes of work enumerated under (c) and 
(d) above, where the distances are usually considerable, and the 
acceleration periods are relatively insignificant, the case is quite 
different. For such work, the disadvantages of three-phase work- 
ing, for instance, are by no means serious, while the advantages 
gained with regard to lower first cost and much smaller operating 
charges, are such that it is difficult to imagine lines such as those 
projected between Manchester and Liverpool, London and Brighton, 
Ko., being laid out for direct-current working. There can be little 
doubt but that electric traction on lines of this character, as well as 
on light railway lines generally, will be carried out with alternating 
currents in the future, and it is in connection with this class of work 
that the following observations are more particularly applicable. 


THREE-PHASE WORKING. 


Motors.—In Table I. a comparison is given between typical 
standard high-speed 500-volt railway motors of the three-phase 
and direct-current types, the former arranged for 25 cycles. The 
rating of each motor is 80 B. H. P. at 720 revolutions, the tem- 
perature rise of each motor not exceeding 75 C. after a run of one 
hour at this load in either case. A section of the three-phase motor 
is given in Fig. 1, and the circle diagram for it in Fig. 2. 

The table shows at a glance the relative performance of the 
two classes of motor, although the direct-current motor would 
certainly appear to somewhat greater advantage at a lower and 
more usual speed; but the three-phase motor, it will be noticed, 
has an excellent efficiency curve, this having been specially aimed 
at in the design, and, from this point of view, the three-phase 
motor is quite as good at all loads as the best direct-current motors 
of corresponding output. It will be noticed, however, that the 
power-factor at different loads has a lower value than the corre- 
sponding value for three-phase motors used forordinary work, but this 
is wholly due to the relatively large air-gap. The motor in question 
has a rotor having an external diameter of 17}in., and for stationary 
work an air-gap length of 0°04in. would be а usual and permissible 
value for this size of rotor. It is, however, too small for railway 


* For information bearing on this matter, see Mordey and Jenkin, 
Proc. Inst. Civil Engineers, 1902, p. 58; Huber, Street Railway Journal, 
June, 1902, p. 470; Herzog and Feldmann, Elektrotechnische Zeitschrife, 
1900, Nos. 41 and 42, 
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Table I. 


Type of motor. 
Leading particulars. FCC 
Three - phase. | Direct-current. 


Normal rating at 500 volts 


Phiten sree e is. 80 B. H. P. 80 B. H. P. 
»Momentary safe over-load ............ 200 „. 160 „ 
Speed at 1j Tull losd ios eese 8 717 r.p.m 650 r.p.m 
„ I / POE MODO 725 „ 710 „ 
Е СИ оло 732 „ 790 „„ 
“a i PEL HU ier кун 739 „, 940 „ 
„„ рИ уа 745 „ 1250 „ 
Efficiency at ч full load .... s des 89:0 p.c 86:0 p.c 
» 1 / T e 90-0 »" 88:5 Т 
LET 1 ээ —— ß % 90:2 Т 87:0 9 
9 Т "езеж об» оо. 90-0 » 83:0 77 
„э 9) = c909922*092929909 86:5 T 74:0 ” 
Power-factor at 1} full load e. (00855 „ T 
н 1/1 WS Rea eae deese 835 „ 
” 1 „„ 18:5 » ae 
ji i ГРУ 66:0 „ ae 
» eo 45:5 T . 
Current at 1} full load ................ 113 amps. 174 amps. 
8 i „ Ü ER S EDT 92 „ 134 „, 
» 1 jno Tete ra Ane at УТ 73 „ 103 „ 
» E 58 „ 72- 3; 
i %% Serm 44 „ 41 „ 
Current at no lou 38 „ e 
Net weight, including gear ............ 1:7 tons 1:53 tons 
Overall lengBtt kh 4T-Oin. 38: 5in. 
% nno per 48:0in 44:0in. 
TED i!! ани а 40:0in 28-0in. 
Length of air-gap .......... e eas 0:069in. 0-25in. 
Relative cost of motor ..... F 1:25 1:0 
Relative cost of two controllers and the) 1:2 l0 
resistance ........ V j | 


For three minutes. + Power-factor=8:4 per cent. + Series-parallel 
control for the direct-current equipment and control with rotor resistances 
only for the three-phase equipment. 


work, and increasing it by nearly 75 per cent. has naturally a large 
influence on the power-factor. From the figures given above it will 
be seen that at full load 884 per cent. and at half-load 66 per cent. of 
the current actually taken by the rotor is an energy current, 
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Fic. 1.—8SECTION THROUGH STANDARD GEARED THREE-PHASE RAILWAY 


MOTOR, RATED AT 80 B. H. P. 


120 revs. per min. 500 volts. 25 cycles. Pinion, 16 teeth, 51“ diameter. 
Gear wheel, 72 teeth, 26" diameter ; 160 revs. per min. 


It will be seen from the table that there is no great difference 
between the weight and dimensions of the two types of motor, what 
difference there is being in favour of the direct-current motor. But 
the cost of the three-phase equipment is considerably in excess of 
that of the direct-current equipment, this being due, to a certain 
extent, to the expensive character of the controlling gear for the 
three-phase motors. As a matter of fact, the difference is even 
greater when the cost of the entire car equipment is compared, prin- 
cipally on account of the expensive character of the wiring (especially 
m the rotor circuits), but also on account of the additional apparatus 
(current collectors, switches, protective devices, &c.) required in the 
three-phase case. 

As to which is the better motor, considered from the engineering, 
and cost of upkeep, points of view, the three-phase motor has the 
advantage. With air-gaps of the order referred to above, no trouble 
is experienced in practice, provided that the bearings are properly 
proportioned in the first place and well looked after in the second. 
As far as the entire equipment is concerned, it must be remem- 
bered, moreover, that as a partial set-off to the very considerable 
disadvantages possessed by such a three-phase equipment with 


regard to economical speed regulation, and the collection of the 
currents from two or more trolley wires, it is possible to work with 
high pressures on the motors, and hence realise a considerable 
saving for the case of lines of considerable length. The limit in this 
direction really turns upon the question of the maintenance of 
effective insulation of the stators of the motors, for no matter what 
system of control is employed, no handling of high-pressure gear is 
necessary. For such cases as those included under (c) and (d) the 
stators of the motors can invariably be left on,* and the entire control 
(except reversing) effected on the rotors; with infrequent stops and 
ong runs this is entirely practicable, and for the rest there 1s no 
difficulty with regard to the cutting off or reversal of the stator 
current at the termini, with the help of the excellent types of oil 
switches (requiring but little space) which are nowadays available. 
But although pressures of 8,000 and 6,000 volts are used for rail- 
ways actually at work (and 10,000-volt railway motorshave even been 
made), it is thought that the use of really high pressures for such 
work is open to serious criticism. It is by no means difficult to 
construct railway motors of large size to work at such pressures, 
but the effective maintenance of the inaulation under the conditions 
prevalent in railway work is another matter. What with the effect 
of vibration on the durability of the insulation (which, it must be 
remembered, is always at a high temperature on account of the con- 
siderable and constant losses in the iron of the stator), and the 
difficulty of keeping out dirt, moisture and oil, it is thought that the 
employment of pressures greater than about 2,000 volts is, in general, 
a mistake. At this pressure, and even at lower pressures, the 
energy necessary for the heaviest trains can be collected without 
difficulty by modified forms of the current collectors at present in 
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use, and although the cost of the line and distributors is more, yet it 
is surely better to spend money once and for all on this part of the 
work than to spend it in repairs on the motors. Again, the indirect 
consequences of breakdowns in railway work are far more serious 
than in any other, absolute reliability being the first consideration. 
Owing to its nature, electric traction cannot be so reliable as steam 
traction when it comes to really heavy work, and, knowing this, 
electricians should surely go out of their way to reduce risks of 
breakdown to an absolute minimum, even if it does cost more in 
the first place. 


Speed Control.—It is a trite saying that the speed control of the 
three-phase motor is its weak feature. Unfortunately, as far as 


* This, the author believes, is what is done at Valtellina. Of course, 
for the class of work included under (b) this method of working would no 
longer be possible, on account of the continual waste of energy in the 
stators of the motors; for instance, the iron loss in the stator of the 
80 k. H. . motor, shown in Fig. 2 and referred to in Table I., amounts to 
2kw. The continual switching on and off of the stators of high-pressure 
motors could not be seriously contemplated, and hence the employment 
of such motors for this class of work is practically out of the question. 
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railway work is concerned, this is indeed the case. There is, of 
course, no difficulty in regulating the speed of three-phase railway 
motors, or in properly controlling or handling the trains and fulfil- 
ling service requirements, but the control of the motors is either 
accompanied by great waste or by considerable complication. These 
diffieulties increase when rapid acceleration is an essential require- 
ment, and it is for this reason that three-phase working for the class 
of work included under (b) is outside serious consideration. 

Of the various methods that have been proposed for controlling 
the speed of three-phase 1notors, two alone are applicable to railway 
work — namely, rheostatic (rotor) control, and tandem parallel con- 
trol. The former method is in use on all the three-phase lines at 
present in operation (including the Zossen experimental line) with 
the exception of the Valtellina Railway, where tandem parallel 
eontrol has been adopted by Messrs. Ganz & Co. This latter method 
of working was also proposed by the same firm in connection with 
the electrifieation of the Metropolitan District Railway in London, 
and the essential features of each method will now be briefly 
dealt with. 

Unlike the direct-current series motor, the speed of which adjusts 
itself automatically, in accordance with the torque which the motor 
is called upon to exert, the three-phase motor (or any induction 
motor) possesses the undesirable property, as far as railway work is 
concerned, of carrying all loads within ifs capacity at nearly the 
same speed; thus the 80 B.H.». motor already referred to has a slip 
of only 184 per cent. at a load of 200 B.H.p. The absence of inhe- 
rent speed regulation for varying torque means that, if left to them. 
selves, the three-phase motors on the cars will draw them up the 
steepest gradients on the lines at nearly the same rate as on the 
level, and as this relatively large amount of power has to be pro- 
vided for, the practical effect of this is that the capacity of the power 
station and sub-stations has to be in general about 80 per cent. 
greater than that of the corresponding direct-current lay-out, for 
a given running schedule on a given line.* 

A reduction of the speed of the motors on the inclines by means of 
rheostatic control evidently does not help matters in this respect ; 
the power that would otherwise be taken up by the train is now 
wasted in the rotor resistances, the net result beitia that, while a 
slower speed has been attained, the efficiency of the operation has 
decreased proportionately. The introduction of resistances into the 
rotor circuits is then analogous to the regulation of the speed of 
a shunt motor (working with constant field excitation) by means 
of resistances in the armature circuit. In both cases the energy 
input into the motor remains nearly constant, as for a given torque 
the current is nearly independent of the speed; in both cases the 
method of speed control in question is wasteful in the highest 
degree, and requires large and expensive resistances, which must be 
properly ventilated, and for which it may be a difficult matter to 
find the necessary room on the car. It follows, therefore, that 
rheostatic control of the speed of three-phase motors on the 
gradients of the line is useless from the point of view of power 
economy, and this is why it is never attempted in practice. In 
addition to the disadvantage relative to the capacity of the power 
plant already noted, it will be seen that the A bins of inherent 
speed regulation on the part of the three-phase motor has the 
further disadvantage that the amount of the load on the motors 
cannot, in general, exceed a certain definite amount. Thus, for 
instance, on a line having severe gradients, it would, in general, be 
advisable to take advantage of the excellent overload capacity of the 
three-phase equipment to work the motors, at an output well above 
full load on the steepest gradient, and this would mean (after making 
proper allowances for the varying state of the track and for possible 
variations in the motor pressure) that an emergency traffic could 
only be bandled properly with the help of additional trains—the 
addition of a few more coaches to the standard trains might stall 
the motors on the worst gradient of the line. It is for this reason 
that the motors on the goods locomotives on the Burgdorf-Thun line 
are provided with two speed gears, which is one way out ofthe diffi- 
culty. Another way is to work normally with such a margin of 
power on the motors that, notwithstanding possible variations in the 
condition of the track and in the supply pressure, considerable 
emergency loads can be handled on the worst gradients should the 
necessity arise. This means that the best property of the three- 
phase equipment—its great overload capacity—is not fully utilised 
in normal work, and that difficulties will probably arise in connec- 
tion with getting the motors into the available space. 

In all these matters, the great influence of variations in the 
supply pressure on the performance of the motors must not be 
overlooked. Whereas the torque of the direct-current equipment 
is unaffected by variations in the line pressure, the torque of 
the three-phase motors varies with the square of the pressure at 
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* This is only correct, however, when generating plant of the standard 
pattern is employed, the maximum output of which is determined by the 
pressure drop on inductive loads. With the over-compounded generators 
referrred to later on, it is not the case, and the difference between the 
capacity of the direct.current and three-phase generating stations is 
nothing like so great. | | 


their terminals. Thus, for instance, referring to the 80 B. H. p. three. 
phase railway motor shown in Fig. 1, the maximum load it can 
safely exert for a few minutes is 200 B. H. p. at 500 volts; at a pressure 
7% per cent. below this it falls to 

(462)? 


Maximum B. H. . 200 x (500)2 
It follows that the transformers supplying current should be so 
located along the track that on the gradients the full pressure is 
maintained on the lines under the service conditions; on the worst 
gradients it is desirable that this pressure should be even higher, 
which can be readily arranged for by arranging the transformers at 
such points with smaller transformation ratios. Another point is 
that an amperemeter and a voltmeter should form part of the 
equipment of the motormanu's cab, and that their indications should 
be properly taken into account by the motorman at starting. 
Otherwise it might quite well happen, for instance, that careless 
handling of a train at starting on a gradient might stall the motors. 
The pressure at starting would fall, and with it the torque—giving 
the motor more current might not improve matters, as this might 
bring about such a further reduction in the pressure that the torque 
would decrease still more, and so on. Naturally, starting on 
gradients is to be avoided as much as possible, but the occasional 
pulling up of a train on a bad gradient has to be reckoned with. 
The maintenance of a fairly constant pressure on the motor 
terminals has hitherto been one of the difficultics of three-phase 
railway work. For the class of work comprised under (o) and (d), 
implying a comparatively small number of heavy trains, the varia- 
tions in the station output are of necessity very great— it may well 
happen, for instance, that the whole load suddenly comes on, and 
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then falls to an insignificant amount very soon atter. The load is, 
moreover, of an inductive nature (average power-factor about 0:8), 
and a little reflection will show that under such circumstances the 
pressure fluctuations on the line must be very great. When the 
trains are on the gradients of the line, or starting from the termini, 
the motors must be worked at their proper pressure, as already 
indicated, and the generators in the power station must, conse- 
quently, be excited to maintain this pressure on the lines during the 
periods of maximum load. Now, at constant speed and excitation 
the best three-phase generators of standard design have pressure 
rises of 14 to 16 per cent. from full load to no-load at a power- 
factor of 0:8, depending upon the speed conditions, &c., while the 
step-down transformers will not regulate better than 4 per cent. 
under the same conditions. If a drop of 5 per cent. is allowed in 
the trolley lines and feeders respectively, and an allowance of. 3 to 5 

r cent. made for variation in the speed of the engines from full 

oad to no-load, depending upon the type, it follows that the line 

pressure might vary in р by some 80 per cent., there being а 
corresponding pressure variation of the bus bar pressure in the 
power station. This assumes, of course, that the generator excita- 
tion remains unaltered, which, in general, would be the case ; as an 
example of the amount of the pressure variations met with in 
practice (in this case due to a single train little more than half the 
weight of the standard train), the observed pressure curve shown 
in Fig. 4 (to be referred to later) should be noted. 

Such pressure variations are very "оа not only from the 
point of view of the motors and of the lighting of the trains, but also 
on account of the additional stresses to which the insulation of the 
whole system is subjected. Fortunately, they need no longer occur, 
as the problem of compounding three-phase generators, not only 
with regard to the amount of the load current, but with regard to 
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its power-factor also, has been completely solved. The new pattern 
of synchronous self-exciting revolving field generators* (standard 
machines with Heyland field winding) are a technical and com- 
mercial success, and the problem of keeping the pressure fluctua- 
tions due to varying load and power-factor within reasonable limits 
has been solved. In Fig. 8 are given the compounding curves for 
a typical three-phase railway generator under the conditions of (a) 
a power-factor of 100 per cent., and (b) a power-factor of 10 per cent., 
at constant speed and excitation; the heavy over-compounding 
on the inductive loads naturally constitutes a great advantage for 
work of the character under discussion. The amount of the over- 
compounding for a given power-factor can be adjusted once and 
for all as readily as for the case of standard direct-current railway 
generators, 
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As the torque of the induction motor increases with the square of 
the pressure at its terminals, it follows that another way of getting 
over the above-mentioned difficulty, which arises in connection with 
the hauling of extra or emergency loads over the steepest gradients 
of the lines, is evidently to increase the temporary rating of the 
motors by increasing the motor pressure on the gradients (and at 
starting) either by means of a booster carried on the train or by 
changing the connections of the motor windings from star to mesh. 
In this way the overload capacity of the motors would certainly be 
considerably increased by an amount depending upon the saturation, 
increase in leakage, &c., of the motors. But for high-pressure 
motors such additional arrangements could not well be arranged 


rT UN TT | — 


700 35 


курш ШЕ 8 
. 
e 
EH ese" 


20 25 30 35 40 45 60 5 
Time tn Seconds. 

Fic, . — 0 cELRRATION TEST WITH EXPERIMENTAL Train, LIVERPOOL 
OVERHEAD RAILWAY. 


for, while even for low-pressure motors thcy are not desirable, on 
account of the extra complication thereby brought about, and also 
because of the great increase in the iron losses of the motor and the 
smaller power-factor. 

From what has now been said, the quality of the starting per- 
formance of three-phase motors controlled by rotor resistances will 
be readily realised. A starting torque per motor equal to nearly 
three times the normal full-load torque is available for acceleration 
if necessary, provided the normal pressure is maintained at the 
motors, but it is accompanied by large losses in the rotor resistances. 
Still larger torques can be obtained for quicker acceleration, if 


* See the author's article on the subject? in The Electrician for 
July 8 and 10, 1903. 
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desired, by increasing the pressure on the motors, but the result is 
even greater total losses. Generally speaking, the power consump- 
tion of well-designed three-phase motors during the starting period, 
when employing rotor resistance control, is of the order of 20 per 
cent. more than that required by the corresponding direct. current 
motors, starting under the same conditions, with the help of 
series-parallel control. This is for moderate accclerations—of about 
6in. per second per second; for very rapid acceleration, such 
as that often found with the latest lines of the (5) class, the difference 
in favour of the direct-current equipment is still more marked. The 
necessary acceleration can be obtained, but at great cost. 

It must be pointed out, however, that the characteristic fluctua- 
tions of energy during the acceleration period incidental to direct- 
current equipments using series-parallel control are not nearly so 
marked in the case of the three-phase equipment using rheostatic 
control on account of the uniform acceleration, and this is of real 
value, because it has its effect on the capacity of the sub-stations 
and on the comfort of the passengers. Figs. 4 and 5, relating to 
tests carried out on the level on the Burgdorf-Thun and Liverpool 
Overhead Railways respectively will serve to illustrate this point. 

On the other hand, these tests serve to illustrate very well the 
difference between the performance of the two types of equipment 
as far as acceleration is concerned; whereas the direct-current 
equipment has a high initial acceleration, which falls off as the 
speed increases, the acceleration with the three-phase equipment 
is nearly uniform throughout. Consequently, for the same average 
acceleration, the distance travelled over in the same time is con- 
siderably greater with the former than with the latter equipment. 
For certain classes of work, such high initial accelerations are a 
necessity, and if this is required with three-phase equipments, 
rheostatic control of the’ motors is undoubtedly inferior to the 
method of tandem control referred to below. Large fluctuations in 
the power supplied to the train are a necessary accompaniment of 
very rapid initial accelerations. 


(To be concluded.) 


METHODS OF CHARGING FOR ELECTRICAL 
ENERGY.* 


BY ELLIS H. CRAPPER. 


The Uniform Meter Rate—often termed a flat-rate system—is no 
doubt a great improvement upon the old flat-rate system, and is in 
use toa great extent at the present time. At a fixed price the 
quarterly account is proportional to the consumption, and the under- 
taker is paid for what he supplies. The large short-hour consumer, 
however, does not pay his proper proportion of the readiness-to-serve 
costs, whilst the long-hour consumer pays more than his just portion 
of the same. The latter, although he may take less kilowatt-hours, 
is more profitable than the former. The system is readily under- 
stood by, and acceptable to, the public, and although a fixed rate has 
the recommendation of simplicity, it is difficult to offer inducements 
to the most desirable customer. The price per unit varies from 4d. to 
6d. From the nature of the demand, the engineer could well afford to 
supply the long-hour consumer with some rebate, but, unfortunately, 
it is the large short-hour consumer—of which the early-closing 
drapery establishment of considerable dimensions is an example— 
who expects and demand a reduction on his account, because 
the kilowatt-hours consumed is large. Discounts, however, are 
favoured by some undertakers, and discount granted may be based 
upon the number of units consumed. If the duration of service be 
ignored, then the wrong individual—z.e., the large short-hour 
consumer reaps the benefit, since it is the rate at which the supply 
is given, more than the quantity supplied, which augments the costs’ 
curve. The principle in such cases is, therefore, irrational, and the 
long-hour consumer would be unfairly treated. It would, in fact, 
be extremely difficult to exactly apportion the proper amount to be 
deducted between the individual consumers, when the magnitude 
and duration of the demand vary so considerably with different 
classes of consumers. The principle of granting discounts is so 

revalent in every-day commercial practice that, not only heve they 

een offered to the more profitable customer, but some engineers 
maintain that discounts should also take into consideration the 
period of the year. M. de Fodor, for instance, proposed in his Paper, 
read at the Paris Congress in 1900, to offer three scales of discounts 
according to the time of the vear, one applying from October to 
February inclusive, another during Mareb. April, May and Sep- 
tember, and a third one from June to August inclusive. It has 
been found at Budapest that the bills for current in the months of 
December and July respectively were in the ratio of 7 to 1, 
and as the generating station has a minimum load during the 
summer months, Fodor considers that greater discounts can be given 
during these inonths than during the winter months. Asan example 


. Abstract of Paper read before the Leeds Local Section of the Institution 
of Electrical Eginneers last night. 
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of his scale of discounts, it may be mentioned that a consumer 
having 20 lamps installed and using 440 lamp-hours on the average 
is supposed to use 1,200 and 1,000 lamp-hours in January and 
February respectively, and would be allowed a discount of 20 per 
cent. for consumption in excess of these amounts. For the other 
months the scale is given in the following table :— 


Consumption in Percentage of 


Month lamp-hours before discount 

discount allowed. for excess. 

Mareh uiuos ea ix due aka 720 

Tr Ык EE RES e e 580 40 per cent, 

J7§öêũ T s e ah Vp vrac 380 

June ........ 3 240 

July.- гае or de 8 200 ........ 60 per cent. 

August 280 | 

September — 5890 40 per cent 

October V . . 1,000 

November VV 1,280 > ........ 20 per cent. 

December .................... 1,340 


The main idea is that this system will educate the public to under- 
stand the advantages of electric lighting during the period of low 
tariff; on the other hand, there must, of necessity, be some extra 
trouble in preparing the accounts. A similar system has been intro- 
duced at Les Halles, Paris, but in this case the customer pays a fixed 
amount, with an addition proportional to the consumption. The cor- 
rect method of giving a rebate would necessitate the division of the 
consumers into groups of equal value to the station, with regard to 

rofitableness rather than the magnitude of the consumption. And this 
idea introducesthe principle of a sliding scale of charges, which is justi- 
fiable from the point of view that the service demanded of the station 
may be more cheaply rendered to long-hour consumers than to large 
short-hour consumers. Sliding scales, however, have not been 
introduced to any great extent onaccount of the difficulty experienced 
in getting out the accounts. The best-known example of a sliding 
scale charge is the one which was in use at Ayr for some time, and 
consisted in giving discounts to the consumer according to the 
duration of their demands, which in the case of shopkeepers were 
fixed by the hour of closing. Shops closing at seven o'clock received 
no discount; public houses, restaurants, &c., closing at 10 p.m., 
received 224 per cent., and private houses 85 per cent. 

Two- rate Meters.—On the assumption that tho production costs 
are less between certain hours of the day than at periods in the 
neighbourhood of the time of the peak, a system has been proposed 
by some engincers (and has been introduced to some slight extent) 
in the shape of a differential rate, depending upon the period of the 
day &t which the demand is made, and electricity is offered at a low 
rate at periods of light load and at a higher rate at periods of heavy 
loads. Although by some this is considered a satisfactory principle, 
it appears to be unsound, and nothing more than a special induce- 
ment in the nature of bargain hunting to use lamps when the 
natural light is available with the exaggerated idea that the hollows 
of the load curve will be filled up, and the curve be flattened. 
Now, whilst it is desirable to encourage the full use of all the 
lamps tor as long as possible and at times other than at the peak 
load, it ought to be remembered that, in a general way, the 
consumer only requires light when'the natural light fails, and, 
except (1) in the case of basement property where artificial light is 
more or less necessary and (2) at speci times, as at the dawn of day, 
there appears to be no reason (omitting, of course, considerations of 
motor day loads) why a day supply should be fostered by selling 
electricity, say, at half-price, and introducing a more prohibitive rate 
when the natural demand should take place, whilst to the majority of 
consumers the inducement is offered when electricity is not a neces- 
sity. Surely, this is equivalent to offering a bounty to the low-load 
consumer, inasmuch as a two-rate system, as ordinarily used, tends 
to flatten the load curve by reducing the peak, instead of buildin 
up the low-load curve. The only raison d'étre of the differenti 
time-rate system is that an early morning consumer making a 
reasonable demand should meet with some encouragement in the 
shape of a diminished charge, since he then contributes less to the 
peak, and his charge may with advantage be based upon, and 
correspond to, the actual output of the station as a whole, pro- 
vided such charge contributes something to the standing-by 
charges. It thus differs from the ordinary demand system, 
since the onarpe depends only on an individual demand. Con- 
siderations of Hopkinson's fundamental principles as regards the 
total cost of production impress one with the fact that the ideal 
tariff should be based on a principle which apportions to each con- 
sumer an amount for his service which is commensurate with the 
total cost of the same, and with this end in view certain systems, 
described in this Paper, have been introduced. Hopkinson's system 
is a rate which is composed of a fixed charge on the demand 
installed, plus a charge per unit actually consumed, whilst Andrews’ 
system is a rate which is composed of a fixed charge on the demand 
taken, plus a charge per unit actually consumed, and the last, or 
Wright's maximum demand, system is a differential meter rate 
varied by the time the maximum demand is used. Hopkinson's, 
or the Manchester, system has not been adopted to any extent, as 


it is obvious that any scale which includes a fixed charge per lamp 
capacity seriously tends to restrict the number of lamps installed, 
It has also the defect that the number of lamps may be increased 
without notice being given of the change. At Burnley the fixed 
charge is .£8 per annum per kilowatt of maximum demand, plus the 
charge of 2d. per unit consumed, with the option of a nniform tariff 
of 6d. per unit, with discount for prompt payment. The system 
introduced at Hastings by Mr. Leonard Andrews is a modification 
of the Hopkinson system, and embodies a fixed charge for the maxi- 
mum number of lamps simultaneously lighted during the quarter, 
plus a fixed price per unit consumed. The actual rate is 10s. per 
annum per 8 c.p. lamp, paid quarterly, plus 144. per unit consumed, 
with the option of a uniform tariff of 6d. per unit. The maximum 
number of lamps in use simultaneously is ascertained by a demand 
indicator calibrated in lamps, a lamp being assumed to take 0:35 
amperes at 100 volts. Mr. Arthur Wright's system is an improvement 
of Hopkinson's method, and takes into account the actual maximum 
demand instead of the maximum possible demand, and in addition 
gives a rebate according to the customer's load-factor. It probably 
more nearly approaches the ideal system than the others, in that the 
charge made to the consumer tore nearly approaches the cost he 
occasions than they do. It is questionable whether & charge based 
on the maximum demand irrespective of the time which it occurs 
tends to improve the conditions of the load, and whether it does not 
discourage a liberal installation and consumption of current by 
keeping down the maximum demand. As evidence that the system 
is not quite perfect, it may be mentioned that when an abnormal 
and exceptional demand, made for special occasions or purposes, 
exceeds the normal maximum demand, permission is usually granted 
for cutting out of action the indicator, provided due notice be given 
to the officials beforehand and request be made for them to short- 
circuit the indicator for the occasion. Then, again, the large short- 
hour consumer is unjustly penalised, whilst the small shopkeeper 
who lives over his shop receives more than his just share of the 
benefits attending long-hour consumption. It is also somewhat 
difficult to get the layman to understand the principle upon which 
the charge is made, and considerable objection has been raised to 
the system on this score alone. And, as Mr. Andrews has pointed 
out, there may, in some extreme cases, be considerable irregularity 
in the magnitude of the quarterly accounts. 

With respect to the special charges made for power, cooking and 
heating, it 1s generally recognised that these items form the waste 
products of the electric light businger, and in most cases a fairly low 
flat meter rate is adopted for electrical energy supplied for these 
purposes. Probably this is due to the fact that motor loads have to 
compete with gas, steam and hydraulic power, consequently the 
price to be charged for electricity for power purposes has to be fixed 
more by the charge made for gas, steam, &c., than by its relation 
to the total costs of production. The author gives the following as 
an example of the relativo cost of gas and electricity for power pur- 
poses :—A 9 H.P. gas engine, with gas at 1s. 6d., cost from 22s. to 
to 26s. per week, including gas, interest, renewals, &c., whilst a 
9 H.P. single-phase motor which replaced the gas engine, with 
electricity at 1gd. per unit, cost 14s. to 168. per week. 

If a central station could operate at an approximately constant 
load for 24 hours per day, the service would be an ideal one, and 
the commercial age of the electric light business would be realised. 
Then a uniform rate would be the ideal rate; but at present, a 
uniform rate for all purposes and at all times is not only impractic- 
able, but unjust. A differential rate in some form, in the author's 
opinion, has certainly many points in its favour, and is the most 
workable system, provided the initial rate is not too high. A lead- 
ing article in The Electrician some time ago, referred to the Wright 
maximum demand system as a “tonic,” and suggested that as soon 
as developments and profits permit, the initialrate should be reduced, 
but that the period during which the maximum demand must be 
paid for should be increased. 


APPENDIX I. 


Since the total cost of production of electrical energy is made up of two 
factors —i e., the preparation costs and production costs—we may, in 
searching for a method of fixing the selling price of electrical energy, 
consider each component separately, as if the other were absent. If the 
operating costs of a central staticn were wholly production costs, then on 
a diagram, with cost per unit used as ordinates, and hours of daily use 
as abscisse, the resulting curve would be a horizontal straight line, and 
indicate & uniform tariff, whilst if the operating costs were wholly pre- 
paration costs, and constant in magnitude, the resulting curve would 
be a rectangular hyperbola. The former would naturally correspond to 
the load curve of a station, with an ideal service of full load for 21 hours 
per day, but as this ideal condition is not realised, the actual costs’ curve 
will be intermediate between the rectangular hyperbola and a horziontal 
straight line, and will indicate a differential tariff. Such a curve, for a 
station of 5,000kw. capacity, is represented by the curve ABC in Fig. 1, which 
bas been obtained from actual data of acertaincentral station. The ordinate 
OD represents the preparation cost for this station per month, and includes 
interest, depreciation charges, &c., and the straight line DEF has been 
obtained by adding to the preparation cost a quantity directly proportional 
to the production cost (fuel, &c.) for different outputs in kilowatt-hours, 
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The equation to the curve DEF is y af mz, in which y is the total cost 
for z kilowatt-hours per month, a is the preparation cost per month, or the 
constant OD, and m (0:824. in this case) is the production cost per kilowatt- 
hour. By dividing the values of the ordinates of the curve DEF by 
the values of the corresponding abscisse—by dividing the total cost by 
the corresponding output—the curve ABCis obtained, which represents the 
cast per kilowatt-hour, and the equation for this curve is 
yi-(a4mz)z . .. we ee es (A 
= (ајх)+т . ... (В 
Equation (А) indicates that, the cost рег kilowatt-hour is a function 
which.varies inversely as the use of the current, whilst equation (B) 
shows that if there were no production costs, and т =о, then yır = а (a 
constant), which is the equation of a rectangular hyperbola, and which, 
for the case under consideration, is represented by the curve AGH. Again, 
if a uniform meter rate be charged for electrical energy, the equation 
of the curve representing the coet of a number of units consumed 
will be y=pz, since the curve passes through the origin O. In 
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the figure the five straight lines OK, OL, OM, ON and OP have 
been plotted by taking as values of p, 2d., 3d., 4d., 5d. and 6d. per 
unit, they are, therefore, the cost of output rates at 2d., 3d., &c., 
apd it will be noticed that these lines intersect the line DEF at the 
points k, l, m, n, and p. Taking the case of the point of intersection of 
the curves OL and DEF, the co-ordinates of which are æ and y, the 
equation for the curve DEF is y —a- mz, and for the curve OL is y= 
рэт, from which z=a/( ps m: ` Now let yı =the cost per kilowatt-hour 
for the particular output of cr kilowatt-hours— i. e., the value of the 
ordinate of the curve ABC for z—and yı = (a/) +m. Substituting a/(ps — т) 
for x we obtain  a(pas-m),,,.. 
Nice +т=рз. 


As the result implies, and the diagram shows, the curves OK, OL, &c., 
intersect the total costs’ curve DEF at the same output that the curve ABC 
intersects the horizontal line giving the corresponding rate or price per 
unit. 

These curves give several other interesting relationships; thus, for the 
central station considered, the maximum output for a month of 30 days 
when running at full load continuously, is: Maximum output possible 
= (5,000kw. x 24 hours x 30 days) kilowatt-hours = 720K,where K = capacity 
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of station in kilowatts, and the curve DEF shows that, for continuous 
work, the cost will be 1d. per kilowatt-hour. Then, again, if the maximum 
output be divided into 24 equal parts, each portion would represent one 
hour's average daily use per month; and the rates for different lengths 
ot service per kilowatt, as given by the curve ABO, are as follows :—5:4d. 
for one hour; 3:134. for two; 2 36d. for three; 1:974. for four; 1-75d. for 
five; 1 60d. for six. 

M. G. Claude bas pointed out another principle for the determination of 
the rate to be charged according to the class of consumer. Even if the 
maximum demand system be adopted, it may be advisable to differentiate 
between different classes of consumers. In the first place a consumer may 
take a large quantity, and upon the principle that the cost charged ought 
to increase less quickly as the demand increases instead of directly pro- 
portionately, the initial price should be of the form 

p = K / (x + 1) ео. ә p» p „ © р (c) 


so that the total cost should be 
y-kxl(rtq)- e. e e. . (d) 
in which k and q are suitable coefficients. Curves 1. and II. (Fig. 2) have 
been plotted to give the tariff per kilowatt per month and the cost per month 
respectively, taking k =30 and q—3. Claude also introduces what he terms 
“a coefficient of consumption,” and argues that the magnitude of the 
amount of energy taken per month, as well as the maximum demand, 
should be taken into account. Let C be the coefficient of consump- 
tion, which is defined as the ratio of the effective consumption to the 
maximum possible consumption according to the maximum demand 
indicated. Then the price of a unit as a fraction of C would be 
of the form pi = 1j / (C Tr), and the total amount of energy consumed 
during the month (H hours) would be of the form W = HCz units, 
and the cost of these units would be y,=k,HCz/(C+r.) Taking x, 203 
and r- 0-4, the curve in Fig. 8 has been obtained as the price of & 
kilowatt-hour as a function of the coefficient of consumption. The total 
cost to the consumer for his monthly consumption would amount to 
kx IHC 


es Ctr’ 


— — — 

Preparation Production 

component. component. 

The mean price per kilo- 

watt-hour would, therefore, be 

PY] HCx, 

= k ES х kı à 
HO(rxq) Cxr 

Taking the same values of 
k, ki, q and т as mentioned 
above, H-720 hours, the 
mean price per unit has been 
plotted in Fig. 4 for different 
values of C, the coefficient of 
consumption. 

APPENDIX II. 

Some Continental Flat Meter Rates.—According to the Electrical World 
and Engineer (New York) of November 14, 1903, and on the authority of 
Mr. F. H. Mason, United States Consul-General at Berlin, the cost of 
electric current for lighting purposes at Berlin will be reduced from 6:6d. 
to 48d. per kilowatt-hour from January 1, 1904. This change of price 
is made to meet the competition of gas, which is furnished for lighting 
as well as for heating and cooking purposes at 3°78s. per 1,000 cubic ft. 
The rate for lighting purposes per kilowatt-hour in some of the Conti- 
nental cities is as follows: Budapest, 11:56d. ; Cologne, Leipzig, Nurem. 
berg, 9:1d.; Genoa, 8:856d.; Breslau, Rotterdam, 8:364d.; Dresden, 
Frankfort, Munich, Hamburg, Vienna, 7°38d.; Christiania, Copenhagen, 
6:9d. For power purposes electric current is supplied at Berlin as low 
as 2:04d. per kilowatt-hour in large quantities during daylight hours ; this 
price is to be still further reduced to 1:68d. 
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THE STONE WIRELESS TELEGRAPH SYSTEM.* 


BY DR. LOUIS DUNCAN. 


The commercial future of wireless telegraphy depends largely 
upon the possibility of selective signalling. To attempt the extended 
application of wireless telegraphy without such a system would 
cause confusion and failure. It is not possible that any international 
agreement should help matters at the present time, for wireless 
telegraphy is such a new art that we cannot tell at present what its 
final development will be, and any restrictions that might be imposed 
would only confine and delay its improvement and application. 
The futility of any such agreement is evident to any one who has 
followed the past development of the art and has in view its future 
possibilities. What has already been done is most encouraging. I 
think there is no doubt that signals have been sent across the 
Atlantic and under favourable conditions messages have been sent 
and received. And the methods and results have been steadily 
improved. In fact, it hes been shown that as far as overcoming 
distance goes wireless telegraphy is a success. The efforts to make 
this signalling selective—-that is, to make it possible for a station to 
communicate with a station selected out of a number of others 
without interfering with the others—has so far proved a failure. 
Mr. Stone's system aims to do away with this difficulty. His work 
deals almost entirely with selective signalling. Broadly, he accom- 
plishes his purpose by the use of a sending apparatus that emits 
simple harmonic waves of a determined period, not a number of 
waves of different periods, as in other systems; and a receiving 
apparatus that responds to a single period only. To do this he 
utilises the properties of resonant circuits. 

It is well known that a single circuit, including a capacity and 
inductance, has a definite period of electrical vibration, the expres- 
sion for the frequency of this vibration being n=1/27 ~ CL, or if 
p=2nr, np=1/ JUL. If E.M.F.s of different periods, including the 
period of the circuit, be impressed on this circuit, the current due to 
the E. M. F. of period р=1 у CL will be exaggerated, while those 
due to the other periods will be to a large extent suppressed. If, 
however, this circuit be placed in inductive relation with a second 
circuit, the natural periods of both circuits will be modified; but 
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this modification will be unimportant provided L'L" is great com. 
pared with M?, L' and L” being the respective self-inductions of the 
two circuits, and M their mutual induction. So, by filtering an 
electric vibration of mixed period through & number of such circuits 
having the same period and placed in inductive relation, we can 
finally arrive at a vibration of a single period-—that is, at a simple 
harmonic wave. So far we have considered the natural vibrations 
of the system, but if an E. M. F. of a period different from the natural 
period of the system be impressed on it, it will excute “forced ” 
electrical vibrations of a period equal to that of the impressed 
E.M.F. The mechanical analogy is exact and evident. If there 
are no frictional losses in the system—magnetic and dielectric 
hysteresis—and a simple harmonic E.M.F. of a given period be 
impressed on it, the result will be a simple harmonic current of the 
same period. This is the principle of Stone's transmission device, 
which I have shown in Fig. 1. An induction coil has a secondary, 
B, and a spark-gap, S. On a discharge taking place across the 
spark-gap, an oscillating discharge from the condenser passes 
through the circuit SA'L'C', this circuit being so tuned that it 
responds to the period desired. In inductive relation to it is a 
second circuit, A*C"A?L,', tuned to the same period and in turn placed 
in inductive relation with the vertical wire v through the coils 
* 


" 


Fia. 1. 


АЗ, Аї, The coils Al, A2, A? and A“ consist of a few turns of wire 
(20 is the greatest number in the apparatus used) wound on a 
wooden frame about 8in. square and placed about jin. apart. The 
inductances, L'L" are placed in the circuit to make the condition 
hold that L’L” must be much greater than М; actually, they are 
immeasurably small, but their values may be calculated from the 
dimensions. Any number of intermediate circuits similar to 
A?.“ AC“ might be used to still further purify the wave, but it is 
not necessary to multiply them. The use of this apparatus gives 
this result: We have impressed on a continuous vertical conductor 
simple harmonic alternating waves of a definite and determined 
period. By changing the values of L'C'L" and C? we may alter this 
period as we wish. 

Now to turn to the receiving end of the system. If we have a 
resonant circuit such as we have been considering—that is, a circuit 
with concentrated capacity and inductance, as distinguished from dis- 
tributed capacity and inductance—and place it in inductive relation 
with a circuit on which is impressed an alternating E.M.F., then 
as the period of this E.M.F. approaches the natural period of the 
circuit the current in the latter increases rapidly, reaching a sharp 
maximum when the two periods are equal. Fig. 8 shows such a 
state of affairs. If the impressed wave is not simply harmonic, but 
contains a number of waves of higher periods, then the maximum 
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is not so sharp, and some part of the higher impulses appear in the 
resonant circuit. It is true, too, that even simple waves of different 
periods would cause the circuit to execute forced vibrations. To 
obviate this, and prevent impulses of a different period affecting the 
receiving devices, the same means may be employed as at the trans- 
mitting end—z.e., a second circuit tuned to the same period may be 
placed in inductive relation to the first and the receiving device 
placed in it. In this way a receiving station may be constructed 
that will respond, within narrow limits, to one period, and to only 
one period. This is the plan Mr. Stone has used. It is shown in 
Fig. 2. Here V is the vertical wire containing the coil A' in induc- 
tive relation with the coil A? of the resonant circuit А?С'ІЛА?, which 
is in turn through the coils A? and A* in inductive relation with 
the circuit of equal period, AC“ C“ L'. Across the condenser C“, 
in the latter circuit, is the circuit of the receiving device. In 
such an apparatus for receiving signals there is one matter that 
should be carefully considered. The magnitude of the effect on 
the receiving apparatus due to a slight change of period of the 


curve. 


impressed E.M.F. depends on the sharpness of rise of the resonant 
In 1892, with Messrs. Carichoff and R. H. and G. E. 
Hutton, I made a number of experiments on resonant circuits and 
published a brief description of the work, giving a few quantitative 
results. We found that hysteresis losses in the circuits greatly 
decreased the effect of resonance, the introduction of a solid iron 
core into the inductance core used reducing the results to a small 
fraction of what was obtained by calculation from the resistance, 
inductance and capacity of the circuit. We found that dielectric 
hysteresis had the same effect. With the high frequencies used in 
wireless telegraphy these results are greatly exaggerated, and the 
presence of even slight amounts of hysteresis will mask all of the effects 
and render the method inoperative. In the apparatus being used 
by Mr. Stone hysteresis is practicallv eliminated. The coils that 
I have described have no hysteresis loss, and dielectric hysteresis 
is eliminated by using air condensers. Such, very briefly and with- 
out detail, is Mr. Stone’s system for selective wireless telegraphy. 
There are, however, three or four points in connection with it I wish 
to discuss a little further. 

It may be objected that the train of waves due to a spark of the 
induction coil does not persist long enough to take advantage of the 
resonance effects. That this is not true may be proved by measuring 
the spark across C" in Fig. 1 when the circuit A?L"A5C" is tuned, 
and when its period is changed by, say, 20 per cent.; in this case the 
spark length around the condenser varied from 13in. to something 
less than vin. We should consider, too, that while the waves 
in the condenser circuit, starting when the discharge takes place, 
commence at a maximum, gradually die out, the induced waves 
starting at a low value increase for a while. probably persist for a 
time and then die out slowly. It is impossible to say exactly how 
long the trains of waves do last, but the experiment cited above 
shows that they last long enough to have their full or almost their 
full resonant value. I have already stated that in the Stone system 
the vertical sending wire is continuous, the condition of affairs being 
shown in Fig. 4. The typical sending wire of other systems is 
shown in Fig. 5, where there is a spark-gap in the circuit. This 
spark-gap to a certain extent limits the voltages used on account of 
the high ohmic resistance of a long gap—or perhaps I should say it 
would limit it but for the employment of large shunting condensers, 
which throw 80 much energy into the 
discharge that the resistance is dimin- | i 
ished. IntheStoneapparatusanydesired — | 
P.D. between a and b may be obtained 
by changing the ratio of transformation 
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at I without changing the length of the ек the induction coil 
secondary. Again, to change the period of the waves in systems 
represented by Fu 5, the geometrical constants of the system must 
be changed—the length of the vertical wires, for instance. In the 
Stone system the period may be changed without regard to the 
length of wire by changing the electrical constants L and L', Fig. 4, 
for instance. But the most important thing is that the system with 
the spark-gap in the vertical wire cannot send out simple harmonic 
waves of one definite selected period, while the Stone system can. 

I have had the opportunity of witnessing tests on the selectivity 
of the Stone system. There are two stations about 1,600ft. apart 
in Cambridge and one in Lynn, about 12 miles from the others. The 
selectivity shown was about 10 per cent.—that is, a variation of 10 
per cent. in the period changed the results from a maximum receptive 
strength to absolute zero. Trolley lines run very close—at Lynn to 
within 100ft.—to the stations, but they have no effect on the receiv- 
ing apparatus. Inthe work that has been done on the system, 
coherers are used as the receptive device. A coherer is peculiarly 
unfitted for selective work, because of its great variations in sensi- 
bility.. In changing the resonant period of the receiving device from 
a maximum effect a stage is soon reached where the results are 
uncertain— sometimes the coherer works and sometimes it does not 
—and this is the condition of affairs over a considerable part of the 
interval between maximum effect and silence. With such a уоп 
{һе limits of sensibility are as important as the actual sensibility. 
As I have said, Mr. Stone's apparatus enables him to do two things, 
one of which at least must belong to any successful selective system 
of wireless telegraphy. First, to send out simple harmonic waves 
of a definite ко ; gecond, to receive these waves by an apparatus 
that does not respond to any other electrical disturbances. 
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“A COMPLETE SATIRE ON MUNICIPAL TRADING.” 


The Marylebone imbroglio continues “ to drag its slow length 
along.” The Metropolitan Electric Supply Co. is still without 
its purchasc money and the Marylebone Borough Council is 
not yet in possession of the once much-coveted electricity 
supply undertaking. Eminent K.C.s continue to be refreshed 
and briefed and fee-ed and to put posers of extreme insolubility 
to learned judges ; the Marylebone ratepayer has been at last 
aroused from his slumbers; and the columns of The Times bear 
eloquent testimony to the great interest which the general 
public is taking in this Complete satire on municipal 
trading," as Mr. Justice BUCKLEY has advisedly termed it. 
It must, indeed, be a proud day for the local authority 
of St. Marylebone, which conducts its business through the 
medium of handy committees of twenty, at which all the 
members speak at once and resolutions are passed unlistened 
to amid the din. 

Let us summarise with all possible brevity the recent history 
of this curious phenomenon. - The first motions of the Borough 
Council after the Award were a series of wriggles. Mr. AsqUITH'S 
aid was invoked, but, alas ! he could find no flaw in Mr. RUSSELL'S 
pronouncement. Then the County Council's assistance was 
secured, and it declined to grant the requisite loan, upon legal 
grounds of the comic-opera type. The deadlock looked as 
complete as it was perhaps intended to be. But the company 
gave the legal screw a sharp turn, and on July 2nd Mr. Justice 
BUCKLEY ordered “specific performance" of the contract and 
fixed December 31, 1903, as the date for completion. Then came 
the Marylebone municipal elections, and the excitement caused 
by this battle of Borough v. Company brought exceeding great 
grist to the sandwich man, cabman and bill-poster. Amongst 
other impassioned appeals, the electors were adjured not to 
allow Marylebone to come under the sinister influence of that 
bloated monopoly, the British Electric Traction Co. What the 
B. E. T. was doing in that galére we failed to discover at the 
time, but learned afterwards that the sinister influence of“ the 
octopus stood personified in Mr. CoRNWwALLIS-WEST, chairman 
of one of the B. E. T. Associated Companies, who was standing 
as one of the candidates for the Portman ward. Since the elec- 
tions, the number of cross-currents can scarcely be said to have 
diminished. The Council has, indeed, been waited upon by 
deputations and urged to come to terms with the Company, and 
on Wednesday, we believe, there was a preliminary conference 
between a special committee, appointed by the Council, and the 
Board of the Company, the idea of the conference being to 
ascertain on what terms and conditions the Company might 
be prepared to agree to, if the Award were set aside. Mean- 
while notice has been given of a motion to be made at 
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the next general meeting of the Council for the termina 
tion of the engagement of Mr. ARTHUR WRIGHT as the 
Council's electrical engineer, Mr. Justice BUCKLEY has granted 
an extension of time for completion of the purchase until 
February 29th next, and a Bill is to be promoted in the 
next Session of Parliament empowering the Council to raise 
a sum of £1,866,444 wherewith to buy out the Marylebone 
portion of е “ Met., lock, stock and barrel—or, rather, 
plant, power house and mains— and to erect a local gene- 
rating station of adequate capacity. Another factor which 
adds to the confusion prevailing is the fact that the Bill 
aforesaid has to be specifically approved by the ratepayers, and 
the ratepayers of St. Marylebone happen, at the time of 
writing, to be in a rather disapproving mood. 

If the Company should fail to come to terms with its old 
enemy, and if the ratepayers should refuse to approve the Bill, 
events by no means unlikely of occurrence, the situation will 
become even more acute," as the Judge remarked. Parlia- 
ment may and can in its wisdom do whatsoever it pleascth, 
and it may decide to make a fabula rasa of the whole business 
and say to each party “As you were.” It must not be 
forgotten, however, that the time for depositing Private Bills 
for the next Parliamentary Session is now past, and this 
result could therefore only be obtained by means of a “ Late 
Bill,” or by the ratepayers allowing the present Bill to proceed 
and then inducing Parliament to pass an Amendment to this 
effect when the Bill comes up for consideration. Either pro- 
cedure would be unusual in a contentious matter involving 
such large issues—but we are prepared for the unusual in 
connection with the Marylebone Arbitration Award. Unless, 
moreover, substantial compensation be at the same time givon 
to the Company, and also substantial guarantees that never 
again shall it be exposed to another raid upon its property, an 
edict of such a character would be distinctly inequitable. 
An inequity of this description would have been perfectly 
possible a few short years ago, but to-day, thanks to the 
enlightenment of public and Parliamentary opinion on the 
subject of municipal trading, a limited company has every 
reason to expect fair treatment. 

The chairman of the Metropolitan Company, therefore, 
has the ball at his feet: What will he do with it? 
Both Bar and Bench are, we believe, not a little exercised 
in their minds as to what steps should be taken to enforce 
specific performance, in the event of the situation being 
rendered even more acute” by the refusal of the rate- 
payers to countenance the proposed Bill. Mundamus has an 
impressive sound, (биё it is no moro than sound until the 
Court has decided what it shall order to be done. The most 
likely legal course would appear to be an order empowering 
the Company to levy a rate sufficient to raise the £1,212,000 
plus £100,000 owing to it. The rateable value of St. Maryle- 
bone being £1,679,240, a rate of 15s. 74d. in the £ would 
achieve this object. Such a levy, coming on top of the normal 
six and tenpenny rate, would give rise to a tremendous storm 
and no small amount of “ passive resistance.” Apart from the 
purely financial strain, however, there would be an ethical 
strain. A ratepayer may be reasonably called upon to 
pay his annual share of the interest and sinking fund on 
municipal capital outlays which have been duly authoriscd, 
but to exact an unauthorised capital sum of over one and 
a quarter million sterling in one lump from the fortuitous 
concourse of ratepaying units who may happen to be gathered 
together in Marylebone at one particular date “ would be 
practically preposterous,” to quote once more the Judge's words. 
As it is, there will be lamentations over the 9d. rate which the 
Judge has already ordered. The logic of facts, it seems to us, will 


compel the Company to come to terms with the Council, but 
naturally any proposition for a settlement other than in strict 
accordance with the Arbitrator’s Award must emanate from 
the Council and not from the company. The Company can 
rightfully claim payment, to the uttermost farthing, of the 
whole of the vast expense, direct and indirect, to which it 
has been put, and it should certainly not ground arms until 
the local authority has given an undertaking, in precise and 
legal form, to leave the Metropolitan Company in peaceful 
possession of its property until the expiration of its Provisional 
Order 28 years hence. No doubt if the Company were a mere 
individual, instead of merely a group of individuals, it could 
also easily secure heavy compensation for * moral and intel. 
lectual damage," and probably some such extra payment will 
be obtained under another name. Another possible alter- 
native might be some arrangement by which the Council 
nominally acquired the undertaking and the Company 
continued to run it under a lease or contract; or, again, 
instead of the Borough Council borrowing the money from the 
London County Council, the Company itself might, as it were, 
become the lenders, accepting payment in the form of interest 
and sinking fund. These are mere surmises, however, for the 
company has so far not disclosed its intention to do otherwise 
than insist on payment of the 1] millions awarded it, together 
with the other items to which it is entitled. In any case, 
before retreating a step from their present strong position, the 
directors of the company will doubtless feel bound to take a 
vote of their shareholders on the question, and it may be as 
troublesome to convince them to accept anything less than 
cash payment in full as it is to convince the Marylebone rate- 
payers that they must authorise their Council to obtain powers 
to borrow money for the purchase. 

The moral of Marylebone is too obvious to need exposition. 
It is, to quote Mr. Justice BUCKLEY for the last time, simply : 
“They ought to have thought of all this before they came 
under statutory lidbility to purchase.” Jf such a muddle can 
be made in the light of day by intelligent and honest folk 
in the West-end of London, we can realise what municipal 
trading must inevitably lead to in more obscure parts of the 
United Kingdom. 

CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.]) 

Magnetic Change of Resistunce.—W. E. Williams has studied 
the influence of stress and temperature on the magnetic 
change of resistance in iron, nickel. and nickel steel. In 
nickel wire, the effect of stretching is to diminish the magnetic 
change of resistance at low fields and to increase it at high 
fields. In the finer wires the change of resistance is smaller 
at low fields and greater at high fields than in the thicker 
wire. The effect of stress is much smaller in iron than in nickel, 
and there is hardly any effect in the highest fields. In platinite, 
the highest value in the change of resistance is rather greater 
than in the case of iron, the curve, being, however, of a very 
different shape. As regards temperature, it has the greatest 
effect upon the change of resistance in platinite, and the least 
in iron. In every case, there is a diminution of the change 


on annealing. 
[W. E. ҮҮплллмв, Phil. Mag., December, 1908.] 


A Standard of Inductance.—The condenser is not suitable as 
a standard in alternate-current work owing to its great 
variation in the course of time. The inductance coil is com- 
paratively free from such variation, and is therefore as 
valuable for alternate-current work as the resistance is for 
direct currents. F. Dolezalek has examined the standard 
inductances made by Siedentopf on the plan devised by 
M. Wien. He found them to be exceedingly constant for all 


. frequencies below 300, but found increasing discrepancies on 
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progressively raising the frequency beyond that amount. He 
could only get rid of these discrepancies by substituting a rope 
made of thin insulated wires for the solid conductor, thereby 
eliminating the eddy currents and the unequal distribution 
of the lines of flow. On studying the influence of the various 
elements he found that the resistance increases as the square 
of the frequency and rather more quickly than the square of 
the thickness of the wire. The frequency also influences the 
inductance directly, but this influence is small, amounting to 
a diminution of about 0:6 per cent. on increasing the frequency 
from 825 to 650 periods. 
[F. DoLRZALREE, Ann. der Physik, No. 13, 1908.] 


The Mercury Arc.—M. de Valbreuze describes some curious 
phenomena observed when the pressure in a cold mercury-are 
tube is between 2mm. and 4mm. At first, the anode shows a 
bright spot uniformly illuminated. Then it becomes covered 
with small brilliant stars, forming regular geometrical figures. 
Often these stars are six or seven in number, forming the 
corners and the centre of a regular pentagon or hexagon. 
Again, they are very small and numerous, disposed along the 
circumference of concentric circles. Generally, the various 
aspects appear, change and disappear with great rapidity. As 
the temperature of the electrode rises, the stars become thicker 
and take the shape of spherical luminous pearls swimming on 
the mercury. Then the pearls unite and form a central patch 
surrounded by luminous rings. The dark rings between them 
finally disappear, and the electrode assumes its normal aspect 
of a uniformly illuminated surface. The author ascribes these 
phenomena to the existence of a surface membrane on the 
mercury, whose vibrations produce regular figures. He has 
also observed a phenomenon of spontaneous lighting-up. Asa 
rule, the mercury arc requires several thousand volts to ignite. 
But if, with an iron anode and mercury cathode, and a pressure 
of about 0:1. of mercury, the tube is exposed for some 
minutes to a difference of potential of 550 volts, the arc ignites 
spontaneously. At much smaller pressures the spontaneous 
ignition must be assisted by a slight concussion. When the 
electrodes are reversed spontaneous ignition only takes place 
at the pressure of maximum conductivity, and then only if the 
tube is heated by previous discharges. The author connects 
these phenomena also with the existence of a surface film which 
resists the passage of the current in the cold. | 

[Dg VanBREUZE, Comptes Rendus, November 30, 1903.] 


Suppression of Hysteresis.—The recent experiments of Marconi 
and Tissot with the magnetic detector have drawn attention to 
the action of a rapidly varying magnetic field on magnetisa- 
tion. Marconi attributes the effect to the suppression of the 
time-lag, while Tissot thinks that the hysteresis is modified. 
Now C. Maurain has found that, under certain conditions, the 
magnetic hysteresis may be entirely suppressed. If a core of 
iron or steel is exposed to a magnetic cycle and to the con- 
tinuous action of an oscillating field in the same direction, one 
obtains, in place of the well-known magnetisation curve, a 
single curve containing all the points observed with either an 
increasing or a decreasing field. For this, it suffices that the 
core be so thin that the oscillating field can penetrate with 
some intensity to its centre. The author used steel chro- 
nometer springs about O-lmm. thick enclosed in a long 
magnetising coil containing a smaller co-axial coil fed with 
electric oscillations. The latter were produced by connecting 
the coatings of a Leyden jar with the terminals of an induction 
coil and with those of the internal coil, and introducing a spark 
micrometer into the latter circuit. The measurements were 
made by means of the magnetometer method. It was found 
that in the untempered specimens the ascending and descend- 
ing magnetisation curves coincided exactly. But if the speci- 
mens were thicker, they did not coincide, though they were 
closer together than ordinarly. The separation between the 
two branches was the greater the thicker the specimens. In the 
case of tempered specimens, the suppression of hysteresis could 
only be attained by using stronger oscillations—i.e., by opening 
the gap of the spark micrometer. Iron dust embedded in 
paraffin showed a complete suppression of hysteresis. 

[C. Млскатх, Comptes Rendus, November 30, 1903.] 


Motions of the Carbon Arc.—W. В. von Czudnochowski 
describes some new rotations and oscillations of the ordinary 
free arc. He fed a normal oscillating 10-ampere lamp with 
current at 35 volts, and noticed that the arc had a tendency 
to draw away to one side and to travel along the rim of the 
carbons in the direction of the hands of a clock. The time of 
revolution was very constant, and kept at 15 to 17 seconds. At 
40 volts the revolutions were no longer so marked owing to 
the disturbed character of the arc, but on lowering the poten- 
tial again the phenomenon set in as before. The explanation 
offered by the author is the existence of a continuous-current 
in the arc, superimposed upon it by a kind of valve action, as 
already supposed by Marchant and Duddell. Another phe- 
nomenon described by the author is observed in the horizontal 
hand-regulated continuous-current arc when it begins to burn. 
It changes about between the ordinary pear-shaped form and 
a spherical or, rather, ellipsoidal form, the transition being 
sudden and recurring at intervals of seven seconds. At the 
same time, the current and luminosity show corresponding 
variations, and the crater widens and narrows alternately. 
The theory suggested is that the arc oscillates between the are 
discharge proper and the glow discharge, the variation being 
due to special cooling conditions such as obtain with horizontal 
arcs. These oscillations probably occur in all horizontal ares, 
but are ordinarily masked by the automatic regulation. 

IW. B. von CzupnocHowsk1, Phys. Zeitschr., December 1, 1903.) 


Radiwn Radiation and Contact Electricity. — When the air 
between two insulated plates, of different metals, is subjected 
to the influence of a radio-active substance, similar wires con- 
nected with the plates acquire a difference of potential. This 
difference may be measured by joining the plates to the quad- 
rants of a sensitive electrometer. It is of the same order of 
magnitude as that which could be obtained by connecting the 


metal plates with a drop of water. Lord Blythswood and 


H. S. Allen have measured this P.D. for various metallic 
couples, employing a radium salt as the source of radiation. 
The apparatus consisted wholly of lead, in order to avoid 
complications arising from the presence of various foreign 
metals. The results were thus all referred to lead, and the 
deflections obtained show a close correspondence with the 
voltaic series. As regards the effect of gaseous pressure, 1t 
was found that the P.D. under the influence of radium radia- 
tion showed no variation as great as 5 per cent., when air at 
atmospheric pressure was admitted to a vessel previously 
exhausted to ~,);;mm. of mercury. 
[Lord BLvruswoop and Н. S. ALLEN, Phil. Mag., December, 1908.] 


PROTECTION IN SPECIAL RELATION TO TRAMWAY 
AND LIGHT RAILWAY ENTERPRISE. 


At the Society of Arts on Friday evening, December 11th, a meeting 
was held uuder the auspices of the Tramways and Light Railways 
Association, when a Paper with the above title was read by Mr. 
Atherley-Jones, K.C., M.P., president. Sir Charles Rivers Wilson, 
K.C.M.G., was in the chair. 

Mr. Atherley-Jones, who at the commencement pointed out that 
the president of the Tramways and Light Hailways Association 
enjoys freedom of speech, and that the opinions which he expressed 
had no official sanction from the Association, dealt largely with 
general matters in putting the case for Free Trade, of which he is 
an ardent supporter. Referring to the imports of electrical goods 
and apparatus, however, he said he had taken figures from Т'Лє 
Electrician of November (a series of articles by Mr. W. Pollard 
Digby), and the figures there given fully bore out the statement 
that our only disadvantage in this industry was our backwardness 
in the development of electric traction, lighting and power, and was 
not at all due to any want of enterprise on the part of Englishmen. 
This was due, in the main, to the repressive and restrictive opera- 
tions of the laws which were passed in the early days. As evidence 
of this the source of information already mentioned told him that 
our exports of electric lighting apparatus increased from а value 
of £99,000 in 1887 to £617,000 in 1902, and our imports of 
electrical goods decreased from £1,265,000 in 1887 to £687,000 
in 1902 or by about one-half. The value of capital invested in 
electricity supply works was £44,993,000 in 1902, as against only 
£7,000,000 in 1896. A point, however, to which he wished to draw 
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particular attention was that whereas in 1899 the ratio of the value 
of imported electrical goods to every £100 invested was 89:97 per 
cent. in 1902 it was only 22:42 per cent. In other words, the 
value of foreign imports fell from 39°97 per cent. in 1899 to only 
22:42 per cent. in 1902. As further evidence of the growing vitality 
of the electrical manufacturing business in this country, it was 
worthy of note that in 95 per cent. of the electrical supply works in 
this country dynamos or alternators of foreign origin were unknown. 
At the conclusion of his speech Mr. Jones moved a resolution to the 
effect that no change was needed in the present fiscal policy of the 
country. 


Mr. MORETON FREWEN, in a speech which vigorously supported 
Mr. Chamberlain's propaganda moved the following amendment to the 
resolution :—'' That in the opinion of this meeting the time has come 
when a change in the fiscal policy of this country is required, and that 
change, if it makes likely the federation of the British Empire, is in the 
interests, not only of the working classes, but of all classes in this 
country." 

Mr. WADHAM, of The Machinery Market and Exporter, supported 
Mr. Jones' resolution. 

Mr. G. BYNG, of the Genera] Electric Co., opposed the views expressed 
by Mr. Jones. He believed the question to be primarily a manufacturers’ 
question, and he maintained that the statements made by Mr. Jones as 
to the electrical industry were absolutely incorrect. First of all, the elec- 
tric supply industry had been confounded with the electrical manufacturing 
industry. But there was a great difference between making dynamos, 
motors, telephones, switches, &c., and the supply of electricity. In refer- 
ring to some proof that electricity was progressing, Mr. Jones bad said that 
£44,000,000 was employed in the electrical industry. But that referred 
to electricity supply, which could not be dumped " here. We could not 
get our electricity from Berlin—at any rate, not yet. If they took the 
electrical industry as a manufacturing industry, he was sorry to say it was 
not in a flourishing condition. The importation of £5,000,000 of elec- 
trical goods into this country during the last five years was a serious 
matter. He could make this public statement, that out of that £5,000,000 
worth of goods there was not a single sixpennyworth which could not 
bave been made in this country as well and better than by the foreigner 
who had suyplied them. In fact, with the exception of 10 per cent. of 
that amount, which had been реж dumped into this country for 
ulterior motives, we could make them 10 per cent. cheaper. [A Voice: 
Why did you not, then?] Because of Free Trade. He would give some 
facts. In connection with telephones he had had experience. The Govern. 
ment bought telephone instruments in Sweden for 54s. He sent to the 
Government and offered to take an order for 500 instruments at 52e. He 
got it, and put down extra plant costing, alone, £2,000. The inst: uments 
cost him 45s. each to manufacture. Six months afterwards he went for 
a second order, but the gentleman in Copenhagen offered them at 40s. 
He followed, byt again the price was lowered to 35s. He was obliged to 
stop there, and he lost the order as well as his £2,000 for the initial plant. 
He employed 5,000 workmen, and if this sort of thing went on these work- 
men would be in the workhouse. Therefore, he maintained that Mr. Jones 
was not correct in his statements with regard to the electrical industry ; 
it was in exactly the same position as any other industry. The prin. 
ciples of Free Trade, as generally understood, were quite wrong, because 
he could make an article, under Protection, cheaper than under Free 
Trade, even if he paid double the wages and more for his material. 
The main question was, ‘How many do you make?" The quantity 
ruled the price, and by having free access to this country the foreigner 
was able to work his factories full all the time and get rid of bis surplus 
here. In reply to two questions by a member of the audience, the 
speaker continued that he had reduced his price for the telephones, and 
was selling really at a loss in the hope that with a continuance of the 
orders the cost of manufacture would be reduced a shilling or two, and 
that he would keep this trade. The reason why he had come from a 
Protectionist country and erected works in a Free Trade country was 
because he felt convinced that with time England would have to adopt 
Protection. 

Mr. WARD HUMPHREYS (Secretary of the Free Food League) spoke 
in opposition to Mr. Byng. 

Mr. EMILE GARCKE ‘British Electric Traction Co.) said he was 
ше disappointed and disheartened with the conclusions which Mr. 
Jones had come to. The electrical industry was a new industry, and one 
in which every country started level. Twenty-five years ago there was 
very little electrical work in any country, but England was practically 
foremost as a commercial nation developing this industry. He remem- 
bered 19 years ago that he was concerned in establishing the first electric 
light station in Berlin with British machinery. About 18 years ago 
also he was concerned in establishing the first electric lighting station 
in Austria with English apparatus. But how was it that we were now 
unable to export a single electrical apparatus to Germany or Austria 
or America? We were told that it was because of their superior 
scientific education. It was because of the fact that they had not 
the same trade union regulations. It was an entire evasion of the 
question that we should seek for all kinds of reasons which did 
not apply, and ignore the only difference between this country and 
all others—viz., that we were the only Free Trade country manufac- 
turing electrical apparatus. All others manufacturing electrical appa- 
ratus on a big scale were -Protectionists. Mr. Jones had mentioned 
certain figures appertaining to the electrical industry, but what did these 
figures mean? A very great point had been made of the fact that the 
imports of electrical apparatus into this country had been less during the 
past year than they were in the year 1900, and Mr. Jones stated that he 
obtained these figures from The Electrician for November. But unfortu- 
nately for bis (Mr. Garcke’s) opponents he happened to have The Elec- 


trician for November in his pocket, and what did he find? For the 
purpose of making theee comparisons, Mr. Jones took the year 1900, when 
the imports were as he stated, and compared them with the imports in 
1902, from which he inferred, quite correctly, that they were now less 
than a few years ago. But the year 1900 was a most exceptionally 
prosperous year, and we were importing a very considerable amount of 
American apparatus, If the previous year had been taken it would have 
been seen that instead of diminishing, the imports had increased by 
about £70,000. Taking the years 1900 and 1902 again, it would be found 
that the imports from all countries, with the exception of America, were 
greater in 1902 than in 1900. Last year was a most depressed period 
in the electrical industry, resulting partly from the expenditure in South 
Africa. The diminution in the American electrical imports was easily 
explained. Hitherto the imports from that country in electrical goods 
were mainly from two firms who had now, however, established works 
in this country. Further, and he did not wish to give information 
which was not of a public nature, it was not at all clear why a large 
amount of electrical apparatus was being imported into this country under 
different schedules and not as manufactured articles. Another matter 
was that whereas, in rough figures, our trade with foreign countries 
had increased in the ratio of 87 to 194 in the years given by Mr. Jones, 
our trade with our colonies bad increased in the ratio of 87 to 442. 
Mr, Jones had made all sorts of statements which he (Mr. Garcke) could 
not stop to argue, but he himself could prove tbat with regard to the 
electrical industry in protective countries the areas were absolutely and 
entirely closed to England. In conclusion, he emphasised all that 
Mr. Byng had said. 

Aftera few remarks from the chairman, 

Mr. JONES replied briefly, claiming to have taken a perfectly disinter- 
ested view of the situation. 

A show of hands was then taken, only 17 voting in favour of Mr. 
Moreton Frewen’s amendment to the resolution, and the chairman 
announced that the motion had been carried. 


CORRESPONDENCE. 


[e 


CUT-OUTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In your editorial notes this week (December 11th) 
you make reference to the entire failure of supply which took 
place recently at the Eccleston-place generating station, and 
suggest that a remedy against the future occurrence of such 
breakdowns will be found in the insertion of a maximum 
current cut-out in each generator circuit. With your per- 
mission, I would point out that such an alteration of the 
eun switch gopr will not have the desired effect, and, in 
act, would makè the existing arrangements not less dan- 
gerous than they are at present. As you yourself say, “ the 
brushes and commutators . . . of the other machines were 
fused, thus indicating the enormous current which must have 
been generated." Such a large current would have caused 
one or more of the maximum current cut-outs, if they had been 
in existence, to open, thus piling up the current in the other 
machines, whose maximum cut-outs would therefore have 
opened one after the other and the entire station would have 
been shut down. 

The only automatic cut-out required in a generator circuit is 
a rererse current cut-out. This should, however, not be set to 
operate at too low a reverse current. A safe value would be 
about 30 per cent. of the full load current. In the event of a 
short developing on the armature of a machine the correspon- 
ding reverse current cut-out will at once cut the faultv machine 
out of circuit. A minimum current cut-out on a generator is 
worse than useless. Care must be taken in the selection of 
the reverse current cut-out that it is а frue reverse current 
device. Many devices which are on the market depend for 
their working on the mutual action of a shunt and a series coil. 
In the event of a short-circuited armature the volts across the 
shunt coil fall and the chances are the cut-out fails to act at the 
right time. The only form a proper reverse (continuous) current 
cut-out can take is that of a polarised relay. This can be 
adjusted to operate at any exact value of reverse current, and 
will not operate under any other conditions. "The actuating 
apparatus for knocking out the switch is a tripping coil, the 
circuit of which is made by the relay. The current for ener- 
gising the tripping coil can be taken from an external source, 
which is the better way, or it may be taken from the same 'bus 
bars as the generators are feeding. It is easy to construct the 
trip coil with such a large factor of safety that it has sufficient 
power to open the switch, even if the 'bus bar voltage is only 
one-fifth of the normal value. 
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Such an apparatus, as described above, depending on the 
same principle as the d’Arsonval galvanometer, has lately been 
put upon the market, and it would seem that its extended use 
would go far towards preventing the re-occurrence of such 
disastrous accidents as you have described. — Yours, &c., 

Manchester, Dec. 12. CHARLES C. GARRARD. 


THE DE FOREST WIRELESS TELEGRAPH SYSTEM. 
[Translation. | 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: With reference to the article on the de Forest wireless 
telegraph system which appeared in The Electrician of December 
4th, p. 240, we venture to make the following corrections :— 

Mr. de Forest employs a transmitter identical with the 
one which has been protected by us under numerous German 
and foreign patents taken out since 1900. This is the trans- 
mitter used, for instance, in the German navy. Its peculiar 
feature is only the manner of connecting the system of air- 
wires to the exciting circuit of the transmitter. We have, 
however, employed a connection of this nature—by means of 
a spark-gap—since 1900, although this part of our arrangement 
is not patented. 

As regards the receiver, according to the drawing the wave 


detector itself is a conducting point in a vessel, and according 


to the description an electrolyte is employed. An electrolytic 
detector, the positive pole of which takes the form of a point 
of the smallest dimensions, has also been patented by us in all 
civilised countries, including England. It is the detector of 
Schloemilch, which was described in the same issue of The Elec- 
trician (p. 250). The only novelty with regard to the receiver lies 
in the peculiar connection of the air-wire, which acts as an open 
loop. This method of connection has been repeatedly employed 
by us since 1901. No patent has been acquired for this mode 
of connection. In connecting up the receiver use is made of 
two branched circuits tuned to one another. One of these 
contains the wave detector and a condenser, and represents, 
therefore, a method of connection which was patented by us in 
Germany and in most of the civilised countries in 1900, in 
connection with the filings coherer. "This method is, however, 
according to our patent specification, also applicable for the 
new electrolytic cohere”. | 

We draw attention to the fact, therefore, that the method of 
connection given by de Forest for the transmitter as well as 
for the receiver, are identical with those patented by us in 
nearly all civilised countries. Moreover, the wave detector 
itself, which is said to be an electrolytic one whose resistance 
decreases under the action of the radiation, and which is drawn 
as a point in a conducting receptacle, appears to be identical with 
the electrolytical cell also patented by us in most civilised 
countries. 

Even the arrangement used by De Forest, consisting of 
blocking the primary current of the transmitter by means of 
a receiving switch (Empfangsschalter) is very old, and has been 
used by us since the year 1899. 

We take the present opportunity of drawing Mr. de Forest's 
attention to the repeated infringement of cur rights, and we 
shall possibly take legal steps to uphold them.— Yours, &c., 

GESELLSCHAFT FÜR DRAHTLOSE TELEGRAPHIE, 

Berlin, Dec. 7. Graf Arco. 


PHOTOMETRIC TESTS ON * NERNST LAMPS." 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In your issue of November 13, 1903, I notice in the 
report published of the N.E.L.A. Committee of. America for 
investigating the photometry of arc lamps, &c., that it is found 
that the candle-power of a Nernst lamp varies very consider- 
ably with a small difference in voltage ; thus it appears that a 
1 per cent. variation will make a change of 14 per cent. in the 
candle power of the lamp. That these figures may not be 
misconstrued, I would like to point out that they are taken 
from tests upon the Nernst lamp as manufactured by the 
Nernst Lamp Co. of America, and do not apply in any way to 
the lamp as placed on the market in this country. It would 
scem that there is some marked difference between the beha- 
viour of the American lamp and that manufactured by the 
Allgemeine Elektricitüts Gesellschaft. 


In the discussion which followed Mr. Stottner's Paper, read 
before the Institution of Electrical Engineers in February last, 
and published in The Electrician, Vol. L., p. 808, Mr. B. M. 
Drake and Mr. Solomon referred to a curve, which is given 
below, showing the change in candle-power resulting from a 
change in pressure at the lamp terminals. From this curve, 
which was taken by the Nernst Electric Light Limited, it is seen 
that a rise in pressure of 5 per cent. on a Nernst lamp only 
increases the candle-power of the lamp by 1:5 per cent., as 
against 40 per cent. increase found when treating a carbon 
lamp in the same way. On the other hand, a drop of 5 per 
cent. on the pressure at the terminals of the lamp reduces the 
candle-power of the Nernst lamp by 13 per cent., as against 
26 per cent. in the case of a carbon lamp. These figurges 
show at once the difference which apparently exists between 
{пе American and the German Nernst lamps. 

It is the practice in this country to use Nernst lamps not 
merely for the nominal pressure of the supply, but designed 
for the maximum pressure likely to be met with. The curve 
illustrated shows this to be sound economy, as the effect 
of underrunning the lamp produces so little difference in its 
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candle-power. On the other hand the series resistance acts 
in such a way that if a Nernst lamp is consistently overrun, 
its life is reduced without any appreciable gain in efficiency. 
By underrunning the lamp, however, the candle-power is only 
slightly reduced, but the life, which commercially is of the utmost 
importance, is much increased. I take this opportunity of point- 
ing out this difference which exists between these two types of 
Nernst lamp, as, if your readers take the figures obtained by Prof. 
C. D. Mathews, as referring to Nernst lamps in general and 
not solely to that type which is manufactured in America, 
they would at once consider that all the instructions issued by 
the manufacturers of the lamp as used in this country, were 
not in accordance with the actual effects produced. Users of 
Nernst lamps in this country need, therefore, have no fear, in 
the face of the figures I have given, in slightly underrunning 
their lamps, as by so doing they scarcely alter the efficiency 
of the lamp but experience great benefit owing to the fact that 
they obtain thereby a much more satisfactory life than would 
otherwise be the case.—Yours, &c., 

London, S.W., Dec. 8. E, GRAHAM SHEPPARD. 

[We are informed by the National Electrie Light Associa- 
tion’s Committee on Photometric Values of Are Lamps that a 
clerical error appeared in their report on “Phovometric Tests 
of the Nernst Lamp,” and as a consequence of this, in the 
sentence on p 128 of The Electrician for November 13th, where 
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it is stated that “a change of 1 per cent. in the voltage makes 
in this particular case a change of more than 14 per cent. in 
candle-power," the figure 14 per cent. should be 6:38 per cent.— 
Ep. EJ 


STEAM TURBINES v. RECIPROCATING ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin : For some time past I have been an interested onlooker 
of the wordy warfare taking place between the champions of 
steam turbines and reciprocating engines respectively. In your 
last issue, however, there is a letter which relates to some 
occurrence at West Bromwich. The effect of that letter is to 
induce me to enter the lists. 

In the first place, why, in the name of all that is scientific, 
has the person who signs himself “ Reciprocating Engine " not 
the courage to put his name to his letter! Is it that he prefers 
the modern system of attack by taking cover? I am the more 
surprised at this, seeing that, so far as his statement relates to 
West Bromwich, it is substantially true. But does this refute 
Mr. Wilkinson's statement ? Does it condemn steam turbines 
per se? ] 

f Those turbines were specified for a steam temperature of 
450°Е. ; later turbines have been put in for a higher superheat. 
The engines and boilers are arranged on the unit system, and 
the capacity of the superheaters is proportioned to the tem- 
perature standards of the engines in the first and second parts 
of the station. Now, under circumstances which the resident 
engineer could not control, the original turbines were supplied 
with steam at, if anything, rather above 600?F. The result 
has been that the blades, composed in this instance of a ү 
brass, lost their ductility, and, under the flow of steam, broke. 

Two other instances of broken blades have occurred in my 
experience, but these latter are both trivial. In the first case, 
a pellet of red lead wedged itself in the second row of rotor 
blades, and knocked out two of the first row of blades. The 
other case was a mechanical one, the fitter damaging the blades. 
In no other instance since I commenced using modern steam tur- 
bines (June, 1897) have I had any trouble with turbine blades, 
and little, if any, trouble with other portions of the turbines. 

Mr. Wilkinson stated that turbines gave no trouble when 
working with superheated steam. The only proviso which I 
would add to his statement is “when the particular turbine 
under discussion is built to withstand the applied tempera- 
ture." I only regret that, so far, Messrs. Parsons have not 
adopted the plan of fitting every turbine with blades composed 
of metal which would not be adversely affected by tempera- 
tures up to 700°F. The increased cost would be slight, and 
the advantages far-reaching. 

Now, the general tone of the discussion taking place has not 
been to my liking. Rather do I subscribe to the remarks of 
your correspondent Mr. Henry Lea in your issue of the 11th 
inst. The question before us is not steam turbine stations 
versus reciprocating engine stations, but steam turbines versus 
reciprocating engines. It has nothing whatever to do with cost 
of coal per unit, or with the cost per unit sold. It has only to 
do with the thermal efficiency of the steam. turbine versus that 
of the reciprocating engine under specified conditions. All 
other matters are outside the question. And this question, 
Sir, is not one between Mr. Morcom and Mr. Wilkinson, or 
between any other of the partisans who have as yet entered 
the field; it is a question for the engineering profession at 
large, and it would be a thousand pities if the opportunity for 
trial suggested by Mr. Wilkinson, and partly accepted by 
Mr. Morcom, were lost. — Yours, &c., ROBERT C. QUIN, 


Westminster, S.W., Dec. 15. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I have read with interest the correspondence following 
on Mr. Wilkinson's Paper. As I hope to shortly have an 
opportunity of dealing with this question at greater length 
than is possible in a letter, I will not discuss in detail the 
accuracy of the figures quoted by your correspondents ; but, 
as more than one reference has been made to the Wallsend 
plant of our clients, the Newcastle-upon-Tyne Electric Supply 
Co., I think it well to point out that the results quoted depend 


upon such a variety of factors that, in the absence of fuller 


information, any deductions thereírom are liable to be quite 
misleading. As Mr. Lea points out, an attempt is being made, 
based upon entirely inadequate information, to compare plant 
working under conditions which differ almost as widely as tho 
machines themselves. 

The first of the two 2,000kw. turbines now working at 
Wallsend was ordered more than three years ago, and it is 
sufficient indication of our opinion to say that, as a result of 
our experience, we have recently placed orders for six Parsons 
turbines, with an aggregate output of over 11,000kw., for our 
clients, the Newcastle-upon-Tyne Electric Supply Co. and the 
Priestman Power Co. We have also on order for another 
client a 500kw. Curtis turbine, which will, we believe, be the 
first turbine of this type to operate in a central suppl station 
in this country.— Yours, &c., CHARLES H. MERZ. 


London, S. W., Dec. 15. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Mr. Morcom, in his latest letter on the above subject, 
quotes the fact that for the year 1902 the cost of coal at 
Scarborough was 0°85d. per unit, while at Cambridge, with a 
less output and a lower load-factor, it was only 0:66d. as a 
proof that load-factor and, presumably, output also have “no 
very close bearing on the relative economies." He adduces 
this in support of the utility of his comparative tables in 
which, as I have shown, his selected reciprocating engine 
stations have on the average a 50 per cent. better load-factor 
and a 100 per cent. greater output than the turbine stations. 
Now, for the year 1902 the Scarborough load-factor was only 
about 21 per cent. and the output only about 5 per cent. better 
than the corresponding Cambridge figures, and while 24 and 
5 per cent. differences may very well be masked by other con- 
ditions, this is not so likely to be the case where it is a 
matter of differences amounting to 50 and 100 per cent. 

Mr. Morcom's whole argument on this point is illustrative 
of the extreme danger that attends his method of making 
comparisons between stations as to the precise circumstances 
of which he is necessarily very ignorant. He could not very 
well be aware of it; but the reason for the superior fuel 
economy attained at Cambridge over Scarborough in 1902 is 
perfectly well known to me, and was simply due to the fact 
that during a considerable portion of the year in question 
Cambridge was working with much larger id therefore, more 
economical units of plant than were in use at Scarborough. 
The effect of this was to more than counterbalance the slightly 
superior load-factor and output of Scarborough, which by 
themselves would, of course, have a contrary tendency. 
Further, in objecting to my criticism of his comparisons on 
the score of load-factor, Mr. Morcom is not consistent when it 
suits his own purpose, as in the case of the comparison he 
makes between Leeds and Newcastle he himself calls in the 
matter of load-factor to support his argument. 

What is, however, altogether amazing is that Mr. Morcom 
appears to be ignorant as to what is really meant by the term 
*]oad-factor" in connection with ordinary electric supply 
stations. He surmises that the inequality in the load-factors 
that I have pointed out ** might be due to anxiety on the part 
of the turbine stations to hold a big margin of spare plant." 


What in the world has spare plant to do with load-factor ? 


As everyone knows, it is a matter not of plant capacity nor of 
special load, but of ordinary maximum load actually ascertained 
in practice. The poor load-factors at Cambridge and at Scar- 
borough are easily understood when one remembers that at 
Cambridge a large part of the шү goes to colleges which 
are practically shut up for about half the year, while Scar- 
borough is a watering-place with a very short season in tho 
summer months, where the maximum load in kilowatts actually 
occurs in the beginning of September instead of in December, 
with its much shorter days, as is the case in most places. 

No doubt both at Cambridge and at Scarborough at the end 
of the year 1902 the amount of plant installed was consider- 
ably in excess of actual requirements. The reason for this 
was twofold—viz., a considerable provision in each case for 
extension, and also the fact that in both stations some new 
and much larger and, consequently, more economical units of 
plant had just been installed to replace the original smaller 
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units which sufficed when the load was less, which smaller units 
had not then been removed, as has since been donec to a 
considerable extent. | 

Here, again, we have an illustration of the way in which 
Mr. Morcom is arguing about places with the special local 
conditions of which he is evidently entirely unacquainted. This 
is further evidenced by the fact that among his selected 
reciprocating engine stations he included Salisbury, where, as 
I have already mentioned, a large proporation of the generation 
—to the extent, I am authoritatively told, of one-third of the 
total units—is carried on by water power. I do not find any 
allusion to this matter of Salisbury in Mr. Morcom's reply to 
my criticisms. 

With regard to the Leeds and the Newcastle-on-Tyne 
stations, Mr. Morcom's comparison, as I understand, refers 
to the figures for the year 1902, when, as I am informed, the 
Newcastle station was still running largely with reciprocating 
engines. Consequently, the results are but of small moment 
in relation to the present controversy. 

For the year 1903, whether the figure is Mr. Barker's 0:38, 
or the still lower figure which, as I understand, is now being 
attained, even if we accept as necessary Mr. Morcom's allow- 
ance of 20 per cent. for the difference between units generated 
and units sold, we shall still have a result which I am sure it 
will take Leeds all its time to equal, and this with almost the 
whole Newcastle output generated by turbines. As to this, 
however, no doubt it will be best to await in patience the 
publication of the exact figures, which ought now to be avail- 
able in a few weeks. 

In conclusion, I would point out that cost of fuel, labour and 
upkeep do not comprise the whole matter. There is also the 
question of first cost both of the engines and dynamos them- 
selves and also of the foundations and buildings. Interest on 
capital expenditure being a very large item in the final result, 
these latter matters must not be overlooked, and there can 
be little doubt that in respect to these the turbine has the 
advantage. | 

Finally, I would say that after a very considerable and some- 
what exceptional experience of several thousands of horse- 
power of steam turbines, both for electrical and also for other 
purposes, covering in all a continuous period of some 18 years, 
I am satisfied that though in the earlier days there were 
admittedly not a few cases of blade stripping (just as there 
were many broken crank-shafts in the earlier development of 
high-speed reciprocating engines), this is not now a contingency 
that need be taken seriously into account, given only proper 
workmanship in the first instance, and reasonable care in run- 
ning. In fact, under similar conditions in these respects, I 
have no hesitation in expressing my opinion that the steam 
turbine is now quite as reliable as any other form of steam 
engine. — Yours, &c., А. A. CAMPBELL SWINTON. 


Westminster, S. W., Dec. 14. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In the above correspondence the original question, 
in which results of my tests on the Cambridge plant were 
compared with those of Prof. Ewing in a manner unfavourable 
to the latter, is gradually being passed over by the champions 
of reciprocating engines. I think before further items are 
raised 1t might be well to settle this. 

In your issue of November 6th, your correspondent said 
I was «rong in my figures respecting the value of vacuum; on 
the 8th inst. he says “possibly I am wrong," and when I tell 
you I have authority for saying that “the results of more 
recent tests ou turbines" than the one on which the table 

ublished in the Proc. Inst. M.E. Glasgow Congress was 

ased “show that the curve really bends down, and that the 
earlier test was based on so small a range of vacuum as not 
to give the curve accurately; it is always difficult for a small 
range of tests to determine which way a curve bends," he will 
do me justice to say I am right. 

I cannot agree that the original point is a fine one. 13 per 
cent. deterioration in one vears wear, as alleged, needed 
correction, but I quite agree 13 to 2 per cent. increased 
consumption when a separator is not in use is an extremely 
fine pomt. I may, therefore, I think without undue pre- 


sumption, assume that the statement by Prof. Ewing on 
which my share in this correspondence began—namely, * I am 
of opinion that the results of the present trials show that 
there has been no deterioration due to wear,” has been sustained. 

In a letter in your issue of November 20th, my attention is 
drawn to some tests on Belliss engines referred to in the Proc. 
Inst. C.E., and on these figures I made some comments in 
The Evectrician of December 4th. It appeared to me that 
not only were the trials incomparable without correction for 
vacuum in favour of the original trials, but that a deterioration 
of 5 per cent. had taken place due to wear. I am anxiously 
waiting a reply to this. The value of this correspondence is 
very small to your readers if statements when started are not 
fully substantiated or withdrawn ; may I appeal to Mr. Morcom 
to continue this portion of the discussion ? 

Again, Mr. Swinton and I are accused of attacking Mr. 
Morcom's examples of station results. I fear he forgets he 
is the attacking party ; he began by alleging that turbines are 
greatly inferior to reciprocating engines, whilst we are defending 
only. I have, as yet, only tried to prove in defence that 
turbines are on at least an equal footing. | 

Now, to come to the Newcastle-on-Tyne figures, I have not 
the good fortune to possess a copy of the returns for this 
station ; my figures were obtained from a printed report of 
the chairman of the company's speech issued by the company, 
and the figures quoted are for nine months later than two of 
Mr. Morcom's reciprocating examples, the same усаг as опе, 
and three months earlier than four. Leeds is included in the 
last four. I think that disposes of the charge of unfairness. 
The Newcastle-on-Tyne figures are certainly not published in 
the technical press, but surely this is not the fault of turbines 
or à prohibition on their use. 

Now, before we go any further, may I be allowed to clear a 
little ground. I have had some experience in buying and 
selling engines, and I never remember a case where the 
guarantees were other than the amount of steam consumed per 
kilowatt or per horse-power (omitting maintenance for six or 12 
months). May we not, therefore, confine ourselves to coal and 
load-factor, at any rate for the present ? I have already pointed 
out that “stores and oil" and “repairs” include dynamos, 
mains, batteries, buildings, бес. Even if you placed your 
valuable space at our disposal, these other figures would require 
much more time than I have at my disposal to reduce them to 
the common denominator of turbines and reciprocating engines, 

Newcastle-on Tyne figures are for units sold not generated, 
if the chairman is to be believed ; page 1 of his speech says :— 
“The number of units „u during the year was 5,537,500,” 
which includes wholesale to Wallsend and retail to Newcastle 
city. Further, on page 2, the number sold retail in Wallsend 
is given, and the whole of the sales retail are 5,011,300. Before 
I accept these figures for the reduction to price per unit in coal, 
may l ask how many units are sold wholesale in Leeds * for I 
believe all the public lighting is so metered. Even if we take 
this lower figure of total units sold, the coal still is 0'2d. 
per unit against Leeds 0:28d., a superiority of 274 per cent. Mr. 
Morcom may have later knowledge of Wallsend power house 
than I, but during 1902 I was in the station almost every 
week, and the turbine did by far the larger portion of the work. 
I note the parenthesis re the load factor, which reads as though 
I had wilfully suppressed essential figures. I stated in my last 
letter against the table that the figure was not available, and 
cven now I do not know what it is. 

However, I am prepared to go further in meeting Mr. 
Morcom as he‘objects to Newcastle in my list, and take it out. 
I must also remove Leeds, and we now have :— 


Load- ` 


! 

— Units sold. Coal. Average. factor: ' Average. 
1901 Newcastle & Dist. 1,619,671 0:69 13:67 | 
1902 Cambridge 419,005 0:66 0:687 » 9-13 10:35 
1902 Scarborough .... 431,777 баз f 1934 | 
1902.3 West Bromwich 285,848 055 — , 927 
1902-3 Bootle ........ 1.619.129 0 41 ' 28-44 
1992.3 Taunton...... 616,273 0:70 | 0-77 | 12-77 | 16:63 
1901-2 Yarmouth .... 413,021 1:38 | 9-74 | 
1901-2 Kings Lynn .. 286.679 0 59 15:93 


The result is: Turbines. average coal, 0:637 .... Load. factor, 10°35 
Engines ad a UAE ees зз „ 16°63 
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Now as to Yarmouth—why may I not “drag” it in? An 
appeal has been made to the list in the Electrical Times, and 
when I select a town from the same list as nearly comparable 
to Scarborough as is possible, but to its own disadvantage in 
load-factor, an objection is raised. How then can your readers 
prepare a list for themselves for a few pence if they may not 
take the figures from the list ? 

However, to pursue this new argument, which I shall pre- 
sently show is two-edged, surely the enginoer at Yarmouk is 
the best judge which coal gives him the cheapest result, and I 
presume ho is of opinion that Welsh will produce more pounds 
of steam per pennyworth of coal than any other. 

On this coal basis, let us take Leeds and Cambridge. Both 
are using smudge. The railway and cartage rates to the latter 
town are from a minimum of 8s. 6d. per ton from Nottingham 
to 9s. 6d. per ton from South Yorkshire. The price paid for 
coal is, I believe, from 10s. to 11з. (in my time as low as 
9s. 9d.); let us say 10s. 6d. Value of coal is therefore 2s. ; 
shall we say 2s. 6d. ? Leeds, presumably, has a siding, and 
their carriage rate should not be more than 2s., making smudge 
4s. 6d. per ton, and on this basis we have Cambridge coal 
0-283d. per unit. May I ask now where is the superiority of 
Leeds ? 

Mr. Morcom says he can show 38 stations giving an average 
of 0:41 for fuel, but this is less than a quarter of tho recipro- 
cating stations in the list; what about the remainder ? 

Does Mr. Morcom seriously maintain he took trouble to 
make a comparable list when all of the reciprocating stations 
he selected are condensing and two of the turbine stations 
non-condensing or only partly so; when the turbine load-factor 
is 10°56 per cent., engine 15°67 per cent.; when one of his 
stations was partly waterdriven? I drew his attention to the 
load-factor in my last letter, but I am afraid I cannot follow 
his reasoning. ‘The total amount of plant in a station has no 
relation to load-factor whatever, and, as far as I know, the 
maximum reading in all stations is based on the maximum 
demand mado on a station during the year, whether turbine or 
reciprocating. If the load-factor has no close bearing on 
economy, why should Mr. Morcon: accuse me of suppressing 
Newecastle-on-Tyne ? However, I am sure of the support of 
all station engineers in my view of the value of this figure. 

Lastly, Mr. Morcom makes a series of ex parte statements 
regarding turbines which consideration for your space prevent 
my replying to. No doubt he will refer me to the mishap at 
West Bromwich ; in the absence of a reply to this by the 
builders themselves, I shall be happy to give what I consider 
a perfectly satisfactory account, as [ am conversant with the 
particulars of this case. —Youra, &c., 


Loughborough, Dec. 14. JouN H. BARKER- 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Further evidence for the London borough councils was heard on 
Friday last week, December 4. 

Councillor LEVY, of Hammersmith, pointed out where congestion 
was greatest in that district and gave his opinion as toits cause. Gener- 
ally speaking, the main cause was the increased population which had 
been brought to Hammersmith by the construction of the Central 
London Railway and the London United Tramways Co.’s system of 
electric trams. Notable spots which needed relief were King.street, 
Broadway, Shepherds Bush and Uxbridge-road. In King-street there 
was only about 10ft. of roadway available on either side of the single 
line of electric tramway. When the widenings in connection with the 
tramways which were authorised by the London County Council Act 
of 1903 were made, some relief would be afforded in Hammeramith 
Broadway. But this would only apply to the present traffic at that point, 
and in the event of a tube railway being authorised which would put a 
station in the Broadway, as had been suggested more than once, further 
improvements would be necessary. In the opinion of the Hammer- 
smith Borough Council, these further improvements should be done 
at the expense of the promoters of the railway. A re-arrangement of 
the tramway terminus in Uxbridge-road was desirable, and it might 
be placed further east with advantage. The extension of the Central 
London Railway in a half circle to near Hammersmith Broadway was 
also suggested. Although in a sense there was no deficiency of railway 
accommodation in Hammersmith, yet so pressing were the needs of the 
borough that alternative routes were urgently needed. One such line 
could be an underground electric railway from Hammersmith via Ken- 
sington, Knightebridge, Piccadilly and Charing Cross to the City. Add 
tional and quicker services were also required westwards and southwards 


over existing routes. He agreed that an independent tribunal should be 
establisbed, and expressed the willingness of the Hammersmith Borough 
Council to surrender its veto to such an authority. 

Mr. SCHUSTER: Have you taken into consideration the extra means 
of communication which you will soon have in Hammersmith. The 
District Railway Co. is electrifying its lines ?—Yes, but this will not serve 
the population in the way that is necessary. 

Sir FRANCIS HOPWOOD : Do you think that the termini of the 
tramways should be on private property rather than in the centre of the 
road ?— That matter has not been considered by my Council. 

When you speak of alternative routes, has the Borough Council in 
mind an extension of the tramways underground or an independent tube 
railway ?—We have not considered the question of a tramway extension 
underground, but we have approved tube railway schemes such as I have 
suggested. 

Tramways continuing their journey in à subway would prevent trans- 
shipment, would it not? — Yes, we have at the present moment before us 
T for connecting Hammersmith Broadway with the south side of 
the river. 

Mr. J. PATTEN BARBER, borough engineer of Islington, expressed 
general views in accordance with those already given by the represen- 
tatives of other councils. He laid stress upon the want of communication 
between the north and south of London and between Islington and the 
west of London. 

Mr. W. EVE, an alderman of the Stoke Newington Borough Council, 
while not advocating that local authorities should give up the tramway 
veto to the London County Council, thought that London had suffered 
considerably through the want of one supreme authority to deal with 
locomotion matters. Many desirable tramway schemes had been aban- 
doned through the multiplicity of control of the streets now existing. The 
electrification of the tramways in the north should be proceeded with at 
once, and a tube railway to the north and north east of London was very 
desirable. He certainly preferred tube railways to shallow- tunnel tram- 
ways, chiefly on account of the obstruction and inconvenience which the 
latter caused to shopkeepers during construction. 


Thursday, December 10. 


Mr. R. F. WHUR, chairman of the Works committee of the Paddington 
Borough Council, supported the general views of the London borough 
councils on the questions of street openings and tramway veto. He 
advocated the formation of a scheme of underground railways or shallow 
tramways for the whole of London. This, he thought, would considerably 
mitigate the existing difficulties of locomotion in London, and an 
example of this was to be seen in the relief to the traffic in Uxbridge-road 
since the opening of the Central London Railway. As to street widenings, 
he was very emphatic that the cost of these should be borne by the pro- 
moters of tramways when the street improvements were necessazy 
through the tramways. As to the maintenance of the streets, the 
Borough Council thought the tramway authority should be responsible 
for the maintenance of the tramway track, because the presence of the 
tramlines seriously diminished the value of the road for general traffic 
purposes. Further, the cost of maintaining tramway track was dispro- 
portionately high a8 compared with the cost of the maintenance of an 
equivalent area of ordinary roadway. The present means of communica- 
tion between the outlying districts of west London and the southern, 
north and north-east of London were very inadequate. 

By the CHAIRMAN : He admitted that the cost of underground com- 
munication would be greater than surface tramways, but both the City 
and South London Railway Co. and the Central London Railway Co. had 
been as successful, financially, as other railways. He rather questioned 
the advantage of handing over the tramway veto to a special authority, 
and he was against giving it up to the London County Council. But he 

eed that the existence of à Board of Locomotion in London would be 

vantageous. This body could make suggestions as to possible lines of 
communication which would, no doubt, be adopted by private promoters. 
The present difficulty was, that very often promoters had to get over the 
opposition of the London County Council and the borough council. If 
the suggestions of the Board of Locomotion were made after consultation 
with the districts concerned, this objection would disappear, and the 
possibility of a company getting its act would be greatly increased. At 
present, the allocation of the cost of street widenings in connection with 
tramways was a great point of dispute between the Paddington Borough 
Council and the London County Council, and the consent of the 
Borough Council had often been withheld to tramway proposals on this 
account. 

Mr. W. N. BLAIR, borough engineer and surveyor at Bt. Pancras, 
expressed the opinion that no street having two lines of tramways should 
be less than 73ft. in width, thus allowing 17ft. біп. between the tramrail 
and the kerb. The great discussion which had taken place in regard to 
the proposed tramway down Tottenham Court-road was on the question 
of street widening, and although for some years the Borough Council 
had objected to give its consent, the new Borough Council, just elected, 
had decided to allow the bill to go forward, and then to argue before the 
Parliamentary Committee that before passing the bill a proviso should be 
inserted compelling the London County Council to bear the cost of the 
street widening. His own opinion was that the tramway was necessary, 
and that its value would be enhanced if it were continued on to Charing 
Cross and St. Martin’s Church. But to this latter the Westminster City 
Council was greatly opposed. To carry the tramway to the end of Totten- 
ham Court-road would simply congest the existing traffic, and that the 
full effect of the line would not be appreciated until it was continued to 
St. Martin's Church. He agreed as to the utility of a Board of Locomotion 
tor London, but before surrendering any powers to such a body, the St. 
Pancras Borough Council would require to be convinced as to its com- 
plete impartiality. There was a fear that the London County Council 
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would acquire too much interest on such a tribunal. On the question of 
subways for pipes, electric cables, &c., he failed to see any material advan- 
tages. There would still be a large number of road openings for branch 
connections to the mains. He did not see, either, that any adequate 
return for the expense in building the subways was forthcoming. Apart 
from this, too, except in the case of new streets, he considered it practi- 
cally impossible to build such subways without absolutely stopping the 
traffic. 

By Mr. GIBB: He did not think the introduction of electric tram- 
ways resulted in a better speed for all the traffic on a road. It might 
have the effect of reducing the number of omnibuses and cabs, but it 
could not accelerate the speed of any particular vehicles. 

Mr. CHAMBERS LEETE, town clerk to the Borough Council of 
Kensington, said that if a special tribunal were constituted, as had been 
suggested, to deal solely with locomotion matters in London, it would be 
possible then for it to define roughly what new lines of communication 
were necessary, and that then proposals could be open for inspection by 
prospective promoters of tramways or tube railways. Following upon 
this, the promoters would submit their own schemes to the Commission, 
which would express an opinion as to whether a bill should be allowed 
toproceed. Surface tramways, he considered, were objectionable, and he 
hoped that the tribunal would be led to favour schemes for the con- 
struction of tube railways or shallow tunnel tramways in preference to 
surface tramways. In fact, given a comprehensive scheme of tube rail- 
ways for London, he considered it would be a question whether the neces- 
sities of the general traffic would not justify and even demand the 
abolition of certain of the existing tramways which penetrated towards 
the centre of the metropolis. He was entirely against the abolition of the 
tramway veto, and he had known many instances in which the possession of 
this had been of great value to the district. In one instance the London 
United Tramways Co. had proposed to build a tramway along Ken- 
sington-road and Kensington High-street from the western boun- 
dary of the borough, in continuation of the proposed line along 
Hammersmith-road, to а point opposite Kensington Church. Any- 
one who knew the district would at once realise the unsuitability 
of this route for a tramway line. On other occasions the Borough 
Council had vetoed proposals of the London County Council, which, 
in its turn, vetoed a scheme by the London United Tramways Co. 
which the Borough Council had consented to. The London County 
Council promised to carry out this scheme itself, but had not made 
any move in this direction, although an interval of two years had 
elapsed. He failed to see that it was right to allow the County Council 
to be the sole tramway authority, to the detriment of the powers already 
held by the borough councils, and to override the opinions of the latter, 
who were the road authorities. As to street widenings in connection 
with tramways, he expressed the same opinions as previous borough 
council witnesses. 

By the CHAIRMAN: With the establishment of a Board of Locomo- 
tion for London, which was an essentially impartial tribunal, and one 
upon which the borough councils were represented, no doubt the latter 
would not object to handing over their veto. He looked upon the 
omnibuses as the real cause of the appointment of the Royal Commis- 
sion. Thecongestion caused by these was enormous, and for this reason 
he advocated that the borough councils should be the power to prescribe 
routes. 

By SirG. TROUT BARTLEY: The Kensington Council was so far 
opposed to tramways as to say that, if tube railways and undergroand 
tramways could be constructed which would answer the same purpose, 
they were far less dangerous to the ordinary street traffic, and caused 
less damage to property along the route. 


Friday, December 11. 

Mr. H. C. JONES, town clerk of Holborn, speaking on the point of 
the facilitation of travelling in London, strongly urged the intercom. 
munication of all the tube railways by means of exchange stations. One 
was an exchange station between the Charing Cross, Euston and Hamp- 
stead Railway with the Central London Railway at the junction of New 
Oxford-street and Tottenham Court-road. At Kingsway, the Council had 
supported the proposals of the Great Northern, Piccadilly and Brompton 
Railway for an interchange with the Centra] London Railway at that point. 
The Holborn Borough Council was strongly of the opinion that surface tram- 
ways were impossible for busy thoroughfares, but it would cordially sup- 
port an extension of shallow tunnel tramways such as the London County 
Council was constructing beneath Kingsway. Surface tramways caused 
considerable congestion. In Holborn the omnibuses carried 11,000 more 
passengers than the tramways per year, and, he maintained, with less 
congestion. If farther means of communication were necessary between 
north, south, east and west than existed at present, they must be put 
underground or above the surface. Certainly not on the surface of the 
existing roadways. He objected to the transfer of the veto, and also 
advocated that the police should prescribe specified stopping places for 
omnibuses and tramways. If a special traffic commission were established 
for London, no representatives either of the London County Council or 
the borough councils should sit upon it. It should be an absolutely 
impartial and independent body. On the question of street openings, he 
paid a tribute to the efforts of the London County Council on this matter, 
but thought that greater powers to regulate tnese should be given to the 
borough council. 

By the CHAIRMAN: The spacial tribunal should have judicial func- 
tions. If a general scheme was prepared for the whole of London, pro- 
moters could then fall into line with it as far as possible and place their 
proposals before the tribunal. 

By Sir JOHN WOLFE BARRY: A surface tramway should never be 
constructed on a roadway of less than 100ft. in width. The formulation 
of a general scheme of communication for London by an independent body 
was very desirable before Parliament sanctioned any further proposals. 


Mr. H. C. J. EDWARDS, borough engineer to Lambeth, admitted that 
the conduit tramways in Lambeth were extremely useful, but the extra 
speed of electric cars had the effect of making drivers of vehicles keep to 
the sides of the road and so increasing the congestion there. 

Mr. T. W. E. HIGGINS, borough surveyor to Chelsea, said that two 
years ago tube railway schemes were brought forward, one to run under 
Fulham-road and join the Piccadilly Circus Railway at South Kensington, 
and the other under Kings-road. Either of these schemes would have 
been a great boon to the western portion of Chelsea, but both were dropped. 


Thursday, December 17. 

Mr. A. J. HOPKINS, late chairman of the Works committee of the 
Marylebone County Council, said it was the opinion of his Council that a 
Standing Commitee of Metropolitan members of Parliament should con- 
sider all new schemes of tube railways or underground communications 
affecting the metropolis. He also stated that subways for foot passengers 
should be constructed at all busy crossings, and that if a tramway passed 
at those points, the ‘tramway authority should bear the cost of the sub- 
ways. In other respects, the whole of witness’s evidence supported that 
given by the other borough councils, 

Alderman TYLER, of the Bermondsey Borough Council, also gave 
evidence. 

Mr. ARNOLD F. HILLS, of the Thames Ironworks Co., said he had 
devoted much attention to the problem of providing better communication 
about London. As long ago as 1894 powers were granted to some local 
people for making an electric tube railway from the City to Walthamstow 
and Epping Forest, but these persons had been unable to raise the neces- 
sary capital. He took over the powers, but the disturbed state of the 
money market, owing to the outbreak of the South African war in 1899, 
prevented them being put into effect, although he had spent £20,0€0 in 
the project, In the autumn of 1900 he formed a group of exceptional 
financial strength, including the well-known firm of Messrs. J. S. Morgan 
& Co. He then traced the history of the tube railway schemes pro- 
moted by Messrs. Morgan and the London United Tramways Co. 
in 1902, and the final result, all of which has already been related 
very fully in The Electrician. In this venture he had lost £80,000. 
Continuing, Mr. Hills expressed the opinion that the present Par- 
liamentary procedure with regard to the promotion of schemes of loco- 
motion was too rigid. To avoid the extravagant expenditure and 
waste involved by the present system, and the delays and difficulties 
which were put in the way of trade enterprise, he suggested the following 
remedy :—1. The creation of an administrative authority to deal with 
the existing state of affairs. 2. The creation of a development authority 
to deal with all schemes. 3. The creation of a confirming authority to 
settle finally all promotions, whether of private or public enterprise. 
The administrative authority, he suggested, should have the control of 
all streets, roads and locomotion within the county of London, and 
should also be responsible for the repairing, cleansing and keeping in 
order of all such means of communication. It would also consider 
the best methods of improving the existing means of communication. 
The development authority should be composed as follows :—A chairman, 
lawyer and engineer (paid), a peer and a member of Parliament (unpaid), 
a representative of the London County Council and the City Corporation 
(unpaid). The three paid members should be appointed by the Board of 
Trade, tbe peer and the member of the House of Commons to be elected 
ad hoc by their respective houses and to be ex officio members of the 
confirming authority, and the last two members to be ex officio members 
of the administration authority. The paid permanent members of this 
body would devote their whole time to the work. The expenses of appear- 
ing before such a tribunal could be reduced to the very lowest possible 
limit, as it would be unnecessary to employ counsel. This particular 
authority should be possessed of judicial functions alone, having no 
power to initiate new schemes or to finance or in any way to 
undertake the responsibility of new developments. It should be 
empowered to hear all suggestions and study the general problem, 
and be authorised to make recommendations to promoters for the 
purpose of harmonising and co-ordinating means of communication. 
In the event of this authority approving any scheme it should be em- 
powered to issue to the promoters a provisional order or certificate with 
such recommendations attached as they may think well to adopt. But 
before this order or certificate could be made effective, it would have to be 
submitted in due order and proper form by the promoters to the confirm- 
ing authority. This latter authority, he suggested, should be composed 
of five members, and, being & Joint Committee of the Houses of Parlia- 
ment, consisting of three peers and two members of ihe House of Com- 
mons, tke chairman being a peer. This joint committee would consider 
bills in the ordinary way, thus only having one committee stage instead 
of two. He considered a most pressing question at the present time was 
the adjustment of the respective interests of private and public enterprise. 
In his opinion no more valuable pronouncement could be made by this 
Commission than & recommendation to Parliament that the municipal 
purchase clauses of the tramways and electric lighting acts should be 
abolished. The true remedy for the present civil and commeraial war- 
fare going on between municipal and private enterprise was а co-partner- 
ship between the two, in which he saw no insuperable difficulty. In 
conclusion, he said that the standing orders needed revision and the 
geveral vetoes dispensed with. 

The Commission adjourned until to-day (Friday). 


— — 


Electric Driving. — At the meeting of the Dundee Floorcloth and 
Linoleum Co. on Tuesday, the chairman (Bailie William Hender- 
son) said that electric motors were being largely used in their 
various departinents, and were doing well, but further experience 
was needed before much could be said as to the saving to be 
effected, "Their new factory was lighted throughout by electricity. 
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LEGAL INTELLIGENCE. 


Metropolitan Electric Supply Co. (Ltd.) v. St. Marylebone 
(London) Borough Oouncil. 


In the Chancery Division on Friday, Mr. Justice Buckley heard a 
motion by the St. Marylebone Borough Council that the time be extended 
which the Court fixed in July last (see The Electrician, July 3, 
p. 469) for the completion of the purchase by the Council of the under- 
Aue of the Metropolitan Electric Supply Co. (Ltd.) in the Marylebone 

istrict. 

Mr. BUCKMASTER, K.C., for the Council, said his clients, by virtue 
of their Act of 1901, became, as his lordship had held, bound by statute 
to buy the undertaking of the company. The award of the arbitrator 
in certain proceedings had been made on Feb. 4 last, and adjudged 
that £1,212,000 should be paid to plaintiffs as compensation. On 
June 23 last the London County Council, who had been asked to grant a 
loan for the purpose, declined to give their sanction to the raising of the 
money. One of the grounds upon which this sanction was refused was 
that, under the terms of the statute, the Council would have no power to 
work until after the completion of the purchase. An appeal was made 
to the Local Government Board, but before that appeal came on an 
action was brought by the company for specific performance of the con- 
tract. It was on his lordship's judgment in chat case that they now 
came to ask for an extension of time. The judgment declared that there 
was a binding contract created by the notice to treat and the award and 
that the contract ought to be specifically enforced. The Council had 
submitted that it was quite impossible for them to raise the purchase- 
money except by loan or by an increase of the rates. The rate necessary 
to raise this money would amount, apart from the other rates, to some- 
thing like 20s. in the £. On Sept. 28, 1903, the Council had notice from 
the Local Government Board that the Board had no alternative but to 
uphold the decision of the County Council. The only remedy open to the 
Council was to go to Parliament again, and they had resolved to amend 
the bill in order to get the proper and necessary relief. Under an act 
which was passed this year it was essential, before they could do this, to 
get the opinion of the ratepayers. Jan. 28, 1904, was the earliest date 
on which they could get this consent, and Feb. 18 was the latest date if 
a poll were demanded. The position at the moment was this :—On 
Dec. 31 instant the Council was bound by the order of his lordship to 
complete the purchase and pay money which they had not got and could 
by no possibitity get by that time. They, therefore, asked for an exten- 
sion of time in order to see if they could obtain the necessary relief from 
Parliament by raising a loan which would enable them to carry out their 
part of the bargain. Under the circumstances, I ask your Lordship to 
farther extend the date fixed for completion by this order, and the notice 
of motion asks that the postponement should be to June 30. I should 
be willing, if your Lordship would grant me that indulgence, to allow this 
postponement to be made until the end of February in order that we 
might see what the ratepayers do, reserving to us, again, a further liberty 
to apply if we find we are able to proceed with the private Act of Parlia- 
ment after that date. There was nothing which the Council had done 
which should disentitle them to the assistance of the Court. The bill 
would be deposited on the 17th of this month, but until the ratepayers 
had given their consent the Council could do no more. If Parliament 
did not assist the Corporation the only possible means of satisfying this 
purchase money would be by levying a rate which would be perfectly 
intolerable and would dislocate the whole machinery of local government. 

Mr. CRIPPS, K.C., for plaintiffs, submitted that the Council had 
come under a statutory obligation to purchase the undertaking of the 
plaintiff company, and were given until Jan. 1, 1904, to carry out the 
purchase. As regarded the means of obtaining the money, prima facie 
the vendors had nothing whatever to do with that.  Plaintiffs were 
entitled to the money, and if the Council and ratepayers did not obtain 
borrowing powers it made not the slightest difference to plaintiffs’ rights. 
Plaintiffs had nothing to do with the way the moneyis raised by the 
Council. There are two ways. If they have borrowing powers they can 
do it, if not the obligation is upon them to raise a sufficient rate 
to meet the liabilities which they have assumed on their own 
invitation to Parliament under the Parliamentary purchase. He was 
quite willing that, on certain terms, the Council should have an addi- 
tional opportunity as regards borrowing the money. It was said the 
Council were now promoting a bill which might or might not be accepted 
by the ratepayers. If it were accepted and it became possible to comply 
with the standing orders and proceed with the bill, he was prepared, on 
behalf of the company, to give all proper indulgence to the Council on 
terms. So far as the company could see, and it was perhaps not 
improbable, the ratepayers might reject this application to obtain 
borrowing powers. Assuming the ratepayers did so, that had nothing to 
with the vendors, The only other method of procedure would be for the 
Council to levy a rate for the purchase-money. He was obliged to guard 
himself against any risk in regard to the time for the issue of the 
mandamus. If plaintiffs came within six months of the date, when the 
liability has arisen, they could legally go for a mandamus and get 
this rate enforced, because the ratepayers themselves have not adopted 
the alternative of getting these borrowing powers. He asked that nothing 
should be done which would be to the detriment of the power which 
existed in the company at the present time. The company could, 
immediately after Jan. 1 next, have taken the necessary steps to 
enforce their rights by mandamus according to the recognised methods. 

Mr. Justice BUCKLEY : From what date does the six months run? 

Mr. CRIPPS: We have been discussing it this morning, my lord, and 
I think it runs from Dec. 31. 


Mr. Justice BUCKLEY: They were to pay you £1,200,000 on Dec. 31, 
and then within six months from that date you could get a mandamus to 
get a rate levied. If the time is now extended by me until Feb. 28, surely 
you would be in a like case ? 

Mr. CRIPPS then read an affidavit by the general manager 
of plaintiff company in which it was set forth that the company 
objected to the time being extended at all, except on the distinct 
undertaking of the Council that, in the event of the ratepayers 
refusing to sanction the proposed bill before Feb. 18 next (the latest 
date to which the ratepayers' decision can be postponed if the Council 
proceed in the matter without delay), the Council proceed to levy a 
sufficient rate to discharge their obligations. 

Mr. Justice BUCKLEY: Suppose they do not get their bill, do you 
want to enforce the sale or reject the contract ? 

Mr. CRIPPS: To enforce the sale, not to reject the contract. We 
should set to work to enforce the contract by mcans of mandamus 
against the ratepayers, for that is our right. 

Mr. Justice BUCKLEY : Suppose there was an application made for a 
mandamus, has the Court a discretion ? 

Mr. CRIPPS: No, my lord, there is no discretion. The directors (con- 
tinued counsel) of the company had reason to believe that considerable 
opposition to the completion of the purchase existed in the borough, 
and they were, therefore, of opinion that any extension of time now 
granted should only be for a period sufficient for the defendants to ascer- 
tain the decision of the ratepayers on the bill. Plaintiffs considered an 
extension of two months to Feb. 28 next to be ample under existin 
circumstances. He (counsel) did not know whether his lordship woul 
go so far as to ask for an undertaking from defendants, but he wanted it 
to be clear, and to state it in public, in order that defendants might 
realise the company's attitude, that, on Feb, 29 (as it will be leap year), 
if the ratepayers did not assent to what was really the business basis of 
the matter, and allow these powers to be got in order that this purchase 
might be dealt with, as it has been by thousands of municipalities, 
waterworks, gasworks and so on, they would have to take the conse- 
quenoes, and they would do this with their eyes open. It was plaintiffs' 
only form of remedy. Plaintiffs did not intend to rescind the contract, 
and they would therefore be forced to take steps which would give them 
a legal right to get a mandamus. 

Mr. Justice BUCKLEY: You ask that I should impose it as a term 
that the Council should undertake to levy the rate, but eu would be in 
the same position if I did not, because you would have a legal right to 
do it by mandamus. 

Mr. CRIPPS: Yes, but there was a difference between a council co- 
operating as regards a matter of that kind and a council being in opposi- 
tion as regards a matter of that kind. They knew that enforoing rates by 
mandamus created difficulty and friction. If the company agreed to the 
extension of the time to the end of February, as asked, they ought to have 
the advantage of the Council's co-operation. He did not believe that any 
other municipality in the kingdom had taken up this attitude of attempt- 
ing to get out of legal liabilities, which they had incurred on their own 
motion, simply because.a particular arbitrator had not assented to their 
views as regarded value. Having gone so far, he wished to say that 
plaintiffs desired & modification in four very important particulars of 
the terms upon which they consented in August last to the postpone- 
ment of the completion of the purchase. The capital of the company 
consisted of ordinary shares, 44 per cent. preference shares, 44 per 
cent. first mortgage debenture stock and 33 per cent. mortgage 
debenture stock, but the capital expended to the present time con- 
siderably exceeded the capital raited, and, in consequence of the delay 
which had already taken place in the completion of the purchase and of 
the uncertainty as to the date on which it would be completed, the com- 
pany had been and still were unable to make provision for further expen- 
diture on capital account required for any portion of their undertaking, 
including Marylebone, except by borrowing from their bankers at 
the rato of 44 per cent. per annum or by the issue of additional 
4j per cent. preference shares. At present the company owed large 
sums to their bankers on loans at that rate contracted solely in 
consequence of the delay in the completion of purchase which 
had already taken place. It was extremely inconvenient to the com- 
pany financially to owe these large sums to their bankers and still 
more inconvenient to increase these large borrowings to the extent of 
their further capital expenditure which was absolutely necessary to enable 
them to meet the normal growth of the St. Marylebone undertaking and 
to comply with the statutory obligations of the company. On the other 
hand, there were grave objections to issuing further capital of the company 
to meet a temporary necessity of the kind, and in view of the fact that all 
this eapital and a sum of over £1,200,000 in addition would be thrown on 
the company's hands on the sompletion of the purchase. The capital 
expenditure incurred from Dec. 31, 1901, to June 30, 1903, was agreed 
between the parties as being £67,250, and further capital expenditure 
had been and was being necessarily incurred, and a large portion of this 
capital expenditure was still unproductive. Under these circumstances 
the compsny submitted that as one term of any extension of the time 
for completion the Council ought to provide a sum of at least £60,000 
towards the capital expenditure that had been and was being so made. 
Such a sum only amounted to a rate of something like 9d. in the £ on 
the rateable value of the borough. It was obviously unfair that the com- 
pany should, by the default of the Council, and without any fault of their 
own, be not only kept out of their purchase money, but actually com- 
pelled to raise large additional capital for the purpose of maintaining an 
undertaking which really belonged to the Council. The company also sub- 
mitted that it was only fair that if further time for repayment of the 
whole or any portion of the capital sums expended by them on the 
Marylebone undertaking since Dec. 1901, until Dec., 1903, was granted, 
the rate of interest to be paid from the last-mentioned date until the 
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completiono the purchase, on such sums or the unpaid portion of them, 
should be at the rate of 44 per cent. per annum, that being the rate 
actually paid by the company. The company found that it was imprac- 
ticable, in the ordinary course of their business, to submit every item of 
capital outlay for the approval of defendants before the outlay actually 
iook place. Various minor alterations in and additions to the plant, 
fittings and instruments in the stations and sub-stations had to be made 
from time to time, and often at very short notice, the cost of which 
alterations and additions, although small individually, probably would, 
by continued delay in completing the purchase, amount in the 
aggregate to a considerable sum. The company also let on hire to 
consumers electrical appliances, such as motors, fans, radiators and 
other heaters, upon which it is necessary from time to time to expend 
capital, and it was impossible, in the ordinary course of business, 
to seek the approval of the Council on every occasion on which 
an appliance is sent out on hire. Plaintiffs found it practically 
impossible to wait weeks because the Council was not meeting, or they 
could not get an answer to a letter. Plaintiffs were bound to go on and 
fulfil their statutory obligation. Yet, under the terms of the judgment, as 
it at present stands, the company would be absolutely precluded from 
being repaid any of the above items of expenditure, however reasonable 
in themselves, that have been or may be made by the company unless 
the Council choose to give an approval which it appears to be in the 
absolute power of the Council to withhold. Plaintiffs say, as regards 
these items, that they have expended some thousands which they do 
not know they can recover. They ought to be allowed to make this 
capital outlay, defendants' remedy being to come before the Court and 
get the items struck out if improperly incurred. Within the six months 
from June, 1903, certain moneys had been spent (the amount was then 
ascertained at £67,250), but the Council had not given their approval to 
this expenditure. They now asked for an extension of time, and his 
clients urged, as regarded expenditure incurred by them up to now and in 
the future they should be reimbursed. 

His LORDSHIP said the Council had, unfortunately, involved them. 
selves in an enormous liability, and unfortunately did not find themselves 
in а position to discharge it. They ought to have thought of all this 
before they came under statutory liability to purchase. 

Mr. CRIPPS: We do not consider it is an unfortunate liability in a 
sense, if they had dealt with this matter on ordinary business grounds. 
We believe the income they would get would be quite sufficient to meet 
liability. It must not be said that we look upon it as an unfortunate 
liability at all. They seem to have been disappointed with the award, 
and so were we. Proceeding, counsel said the company had dealt with 
the business on the basis that the Council would fulfil its obliga- 
tions. The company had wished to be left in possession of tho locality, 
but after five or six years’ communication and friction between the 
Council and themselves, the former always saying it wished to purchase, 
the company had to give way and a compulsory bill was brought forward. 
The conditions accordingly were now changed, and the company were 
now going on another policy to that they followed five or six years ago. 
The ratepayers or the Council seemed to think (hat they could play fast 
and loose with the matter. The company wanted the situation clearly 
brought home to the minds of the ratepayers. 

His LORDSHIP: I think it is coming home to their minds. 

Mr. CRIPPS said the ratepayers had only to realise what the true 
liability was. To end the whole matter the Council ought to get borrow- 
ing powers and deal with the thing in a business way. If that were done 
there would not be the loss of a farthing to any ratepayer. If the rate- 
payers did not assent to what was really a business basis, and allow the 
powers to be got in order that the purchase might be dealt with as it was 
by thousands of municipalities in this country in the case of water and 
gas works, they would have to take the consequences. The company 
would be forced, in order to protect their interests, to obtain a mandamus 
so that the necessary rate could be levied. 

His LORDSHIP: I cannot help thinking it was by inadvertence 
and oversight that the Council obtained the act. It was an act 
which compelled them to purchase. They did so without thinking 
of the consequences, and they are now face to face with the conse- 
quences. It seems to me that they are in very considerable difficulty. 
The levying of a rate sufficient to pay this purchase would be an oppres- 
sion— that is, perhaps, not & correct word to use, but it would at any rate 
bear very hardly, indeed, on the ratepayers. It would be practically pre. 
posterous. It is, of course, for them to find the money, but at the same 
time it is for me to see that they are given a reasonable opportunity of com- 
plying with the obligation which, in my view, they have been very foolish 
to place themselves under. It is a complete satire on municipal trading. 

Mr. ASTBURY, K.C. (with Mr. Cripps for the company), pointed out 
that until the money could be paid by the Council the company were in 
the position of having to remain in possession and carry on the works. 
They were under statutory obligations to do certain work and make cer- 
tain connections, and were bound by the order of the Court to convert 
the system from high tension to low tension. It was common knowledge 
that, if possible, the ratepayers of Marylebone were anxious to get out of 
the contract. There was a strong agitation in the borough against it. 
Unless the ratepayers consented to the bill for the borrowing of the 
money they would have to bear the rate. The Council had actually 
refused their approval of certain expenditure which the company had 
been bound to make. If there was any likelihood or possibility of the 
works coming back to the company the company ought to be allowed in 
the meantime to carry on the concern as in the past. The company 
ought to have some part of this agency expenditure paid to them at once. 
They suggested £60,000, and they should have the right to make reason- 
ble and necessary expenditure in the conduct of the business, even if 
they did not get the previous approval‘of the Council to that expenditure. 

Mr. Justice BUCKLEY: You want me to substitute in the existing 


judgment February for December. You will then have your £60,250 on 
account, and interest at 4 per cent. on moneys already expended. 

Mr. ASTBURY: Yes. The judgment would be that they are to pay 
£67,250 for the expenditure up to June, 1903, £5,000 for capital expen- 
diture which plaintiffs have made, or are committed as from that date, 
and such further and other expenditure as plaintiffs shall make up to 
and including Dec. 31, 1903, with the approval of defendants, together 
with interest on such further and other expenditure as from the respec- 
tive dates of expenditure at the rate of 4 per cent. per annum. We have 
got no interest on the £67,250, which was an agreed sum. 

Mr. Justice BUCKLEY : Till completion you retain the profits. 

Mr. ASTBURY: The £67,000 odd has nothing to do with that. 
Retaining the profits is in lieu of interest on the purchase price, the 
£67,000 is additional, and is what we have spent since the purchase. 
^ Mr. Justice BUCKLEY: You want interest then on the £67,000 odd 
from December ? 

Mr. ASTBURY: Yes, and we ask for it at the rate we have to pay our- 
selves—namely, 43 per cent. We further ask for reimbursement for all 
such further and other capital expenditure, not falling under any of the 
foregoing heads, as the plaintiffs shall have made since June 30, 1903, or 
shall hereafter make in the reasonable and proper management. We 
want to guard against the undertaking being starved if we have to take it 
over ourselves in the future. 

Mr. BUCKMASTER, in reply, said he wished to make it clear that 
there never had been any wish or desire on the part of the Council he 
represented to escape from this bargain. The company got tho whole of 
the profits at present. If they were to retain these it was a little hard 
to say that the Council should pay now part of the purchase-money to 
enable the company to make these profits. He further submitted that 
there had been no withholding of approval as to expenditure by any of 


the agents of the Council. 
JUDGMENT. 

His LORDSHIP, in giving judgment, said the Council's difficulties 
began with the arbitration award. They seemed to have gone to Parlia- 
ment with a light heart to get an act to compel them to purchase and 
the company to sell. When the purchase price was fixed, however, they 
had not the money to pay. Of course, the Council had not got the money, 
and they failed to get sanction to borrow it. Since the judgment, under 
which tke defendants were ordered to complete on Dec. 31, the Council 
had, to the best of their ability, sought to obtain leave to raise the 
money, but they had failed. As the sum was very large the levying 
of a rate would be a very heavy burden indeed on the ratepayers, and he 
was not all surprised that the Council were not prepared to face the rate- 
payers with such a rate. The company raid that the Council having 
entered into the bargain it was no affair of theirs hoy the money was to 
be raised. The vendors were quite right, and the Council should have 
thought of how they were to raise the money before they obtained 
the powers. It was for them to resolve the difficulty and find the money. 
The position was complicated by this, that an undertaking of this descrip- 
tion is not one and complete at any moment; it is perpetually requiring 
additions, and the undertakers were under statutory obligations; they 
were not free agents, they had to keep up the undertaking and make 
capital expenditure. As things stand they were in the position of custo- 
dians of somebody else's undertaking, which that somebody else would not 
pay for. They had to go on and do that which they are bound to do under 
the Act of Parliament. The Council had presented a bill in Parliament 
which would or would not be capable of going forward according to whether 
the ratepayers did or did not approve of the bill. If they did not do so, 
the situation would become even more acute. Meanwhile the company 
proposed to enforce the contract, but at the same time they said it was 
competent to Parliament to do anything, and if the municipal authority 
had entered into such & bargain as was oppressive to the ratepayers it 
was possible for Parliament to relieve them of the contract on proper 
terms. It was not an impossible event that the sale might never be 
carried through. That was the situation, and under these circum- 
stances he was asked to extend the timo till Feb. 29, and he thought he 
ought to do so, as before that date they would know what was going to 
happen. But upon what terms? The first term that the company asked 
was that the Council should give an undertaking that, if the ratepayers 
decline to approve the proposed bill, they would forthwith levy a rate to 
raise the necessary amount. He was not minded to require that under- 
taking as & term, as, if the final date arrived at which this purchase 
money must be paid, it would be competent for the company to apply 
by mandamus that the Council do levy a rate to collect the money. 
Whether the Court would have any discretion in dealing with that he did 
not know, and did not say. He thought he ought to leave the matter sc 
that the parties should be entitled to resort to their legal remedy by way 
of mandamus, and the Council should not be required to give an under- 
taking to do that which there would be a legal obligation upon them to 
do under the supposed circumstances. ‘The second point was that capital 
expenditure was necessarily from time to time made in carrying on this 
undertaking, and by aclause of the Order it was ordered that the company 
do, up to and including Dec. 31, 1903, proceed with reasonable diligence, 
and in accordance with the reasonable instructions of defendants, with 
the conversion of the system of supply in what was known as district C 
of the St. Marylebone area from the high-tension system to the low- 
tension system, so that, both by reason of their statutory obligation and 
by reason of some part of the terms of this order, the company had to 
go on spending money, and they urge that, under the circumstances, 1t 18 
not reasonable for them to raise more capital by the issue of more shares 
or more debenture stock. What they do, therefore, is to go to their 
bankers and get it at 44 per cent. interest. They asked him, therefore, 
to take this factor into consideration. He thought there was grea: 
justitication for that argument. He thought it was not an unreasonable 
term that the Council should, within such a time as was reasonable, levy 
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a rate and pay to the company a sum of, say, £60,000. Then, as regarded 
the balance of £67,250, and as regarded any further capital expenditure 
which plaintiffs had to make, it was not unreasonable that the Council 
and not the plaintiffs should bear the 44 per cent. He decided, there- 
fore, that it was a reasonable term that the Council should pay the 
£60,000 and interest at 44 per cent. on the £7,250 and upon the further 
capital expenditure which had been or would be made by plaintiffs. 
The order provided also that such further expenditure as plaintiffs 
should make up to and including Dec. 31, 1903, with the approval of 
defendants, together with interest on such further expenditure as from 
the respective dates of expenditure at the rate of 4 per cent., should be 
added to the money which was to be paid by the Council. Plaintiffs said 
that that did not work, as they could not, in practice, go to the Council 
for their approval for all little items of capital expenditure that had to 
be made from day to day; and they suggested. not unreasonably, and to 
some extent at their peril, that he should make it a term that future 
expenditure which should be repaid should be all reasonable and proper 
expenditure on capital account that has been or may be made by them, 
subject to their vouching or proving such expenditure as might be 
reasonable and proper. That made the Council masters of the situation 
when plaintiffs, through no fault of their own, were compelled to expend 
their own money upon what was an undertaking of the defendants. He 
thought, therefore, that that also should be a term of his order. He 
therefore extended the time till Feb. 29 next upon the three tcrms: 
(1) That by Jan. 31 next £60,000 should be paid by the Council to the 
company, /2) that 44 per cent. should be payable upon the balance of the 
£67,250 and upon the further and other expenditure, and (3) that the 
amount to be added to the purchase money should be such further and 
other expenditure as plaintiffs should make in respect of reasonable and 
proper expenditure on capital account, subject to their vouching such 
expenditure as being necessary and proper. This expenditure would, of 
course, be in respect of that portion of the company’s undertaking which 
had to be acquired by the Council. Now, to give effect to the finding as 
to the payment to be made by Jan. 31, the order would have to be care- 
fully looked at to see that it was correctly varied in the material parti- 
culars for the extension of date. The company would take the profits 
down to Feb. 29 instead of Dec. 31. 

Mr. BUCKMASTER: Can we have the expenditure made by the com- 
pany submitted to us week by week ? 

Mr. Justice BUCKLEY : I agree that periodical statements were better. 
The company would communicate with the Council in reference to future 
expenditure much as before, but the Council would not have the right of 
veto. The general accounts might be submitted monthly as before. 

Mr. ASTBURY: Might ave have it understood that for anything extra- 
ordinary or large we are to ask their approval first and not take the risk 
of bringing it under the “ reasonable " clause until we have? 

Mr. Justice BUCKLEY : That is a reasonable way for you to work, but 
I do not propose to put that in the order. Then, as to the costs of this 
application, they will have to be borne by the Council. 


Ferranti Limited. 


In the High Court on Tuesday Mr. Justice Buckley had before him an 
application on behalf of a creditor of this company asking for the produc- 
tion of certain documents referred to in an affidavit filed on a petition for 
liquidation. 

Mr. BUCKMASTER, K.C., for the petitioner, said he was а creditor for 
dishonoured bills, and he had presented a petition for the winding up of 
the company. The answer put in to that petition consisted chiefly of an 
affidavit by receivers who had been appointed in a debenture holder's 
action. They had been appointed on Sept. 9, and the main grounds of 
their objection was the allegation that certain contracts of which the 
company had the benefit contained clauses which would cause the con- 
tracts to be forfeited in the event of a winding up order being made. On 
that affidavit being served it was suggested that the creditors should calla 
meeting to consider what should be done. The petition accordingly stood 
over. At that meeting a committee was appointed, one of the members 
of that committee being the petitioning creditor. On Dec. 1 his lordship 
allowed & further adjournment until the first petition day of next sitting. 
in order to see if this committee would recommend any course. Several 
applications had been made to the solicitors for the deponents, who had 
asked for liberty to inspect the documents, but the petitioning creditor 
had been unable to obtain such inspection. 

Mr. VERNON, for the receivers and managers, said they were really 
no parties to the proceedings at all. He submitted that what they had 
done was perfectly right in the cireumstances. They were willing to give 
any reasonable information, but they considered it undesirable and detri- 
mental to the interests of the company that such contracts should be 
produced. They were further instructed that the company could not 
conduct its business if these contracts were taken from the works at 
Manchester. If copies were made it would lead to very considerable 
expense, and would be an oppressive proceeding. 

Mr. BUCKMASTER said he wished to see the forfeiture clauses. 

Mr. VERNON said he was perfectly willing to give up verified copies 
of these as well as the dates of the contracts. The reason the receivers 
and managers were so cautious was because Mr. Ferranti and Mr. 
Anderson had specially warned them that it would be detrimental to the 
company to produce any contracts relating to the works. There was 
danger of these becoming known to competitors in the trade. 

Mr. BUCKMASTER said that the petitioner was Mr. Estler, and the 
petition was in respect of goods supplied. He did not carry on business 
in competition with the company, nor was he in a position to undertake 
the work. 

His LORDSHIP said it was perfectly reasonable that the contracts 
should not be produced. The receivers and managers must, however, 


give copies of the forfeiture clauses, and so far as possible the date fixed 


for the completion of these contracts. 


The costs would be costs with 
the petition. 


Geipel v. Manchester Corporation. 


Mr. Justice Swinfen Eady, in the Chancery Division, on Saturday 
delivered judgment in the action brought by Mr. Wm. Geipel against the 
Manchester Corporation for an injunction for infringement of letters 
patent relating to inventions and improvements in steam traps. 

In delivering judgment his Lordship said the plaintiff claimed an 
injunction to restrain defendants from infringing his patent of 1894 for 
improvements in steam traps, and for damages. The action originally 
extended to another patent of 1893, but that portion of the action had 
been discontinued. It was not disputed that the defendants were using 
a steam trap manufactured by Mr. Berry, who was formerly in the 
employ of plaintiff, or of his firm of Geipel and Lange, as traveller, 
which steam trap was identical with that forming the subject-matter of 
plaintiff's 1894 patent as now amended. The only question was whether 
plaintiff's patent was valid, defendant insisting that the invention was 
not the proper subject-matter of letters patent. Previous to the date of 
the patent in question, plaintiff had described and specified a steam trap 
or apparatus for automaticaliy draining the water arising from condensed 
steam in cylinders or other receptacles. The trap wasof the kind known 
as expansion traps. It was found in practice that those traps possessed 
two disadvantages. If the pressure of steam rose beyond that for which 
the valve was set, the increased pressure, and correspondingly the 
increased temperature, operated injuriously on the valve and its seat; 
after the valve had been pushed hard on its seat the strain continued, 
and the valves got quickly cut, and the cutting of the valve destroyed the 
seat, or some permanent set or distortion of the trap was caused, so that 
when the steam pressure fell again to its normal condition the valve was 
damaged, and allowed live steam to pass. and the trap would not work 
properly without re-adjustment. The other disadvantage was that there was 
no hand blow-through. To obviate these disadvantages, plaintiff arranged 
a combination, which was the subject of his 1894 patent. It was not 
disputed that plaintiff's arrangement was a great improvement оп 
the trap of 1893. It had proved commercially successful, for while 
not more than two or three traps of the 1893 pattern had ever been sold, 
the sales of the 1894 pattern in this country ranged from 102 in 1895 
to 2,452 in 1902. Plaintiff's invention was simple, ingenious and effec- 
tive, and had made the apparatus more reliable and durable than before. 
The claim was a very restricted one —only a claim for the particular сот. 
bination of a lever and spring with the valve of a steam trap arranged 
and operating as described, and illustrated in the amended specification. 
It was urged by defendants that all that p'aintiff had done was to take & 
well-known mechanical contrivance, and apply it to a subject to which it 
had not hitherto been applied, and that there was no invention in that. 
In hislordship's opinion, the arrangement of the new combination required 
the exercise of considerable ingenuity, and came within the principle laid 
down in ‘Hinks v. The Safety Lighting Co.“ Defendants had also 
pleaded prior publication, but none of those publications were antici- 
pations of plaintiff's ihvention. In his opinion plaintiff's invention, the 
new combination which he claimed, was proper subject-matter and his 
patent a valid one. Berry recognised its value by manufacturing an 
almost exact copy of it, which was used by defendants. Plaintiff was 
entitled to an injunction, and the costs of the action, with the usual 
inquiry as to damages or profits, and to a certificate. 


National Company for the Distribution of Blectricity by 
Secondary Generators (Ltd.) v. Gibbs and another. 


This matter came before Mr. Justice Farwell in the Chancery Division 
on Wednesday for consideration on the report of the Master as to the 
damages recoverable by plaintiffs against defendant, who was personal 
representative of defendant Gaulard. Judgment was entered on July 11, 
1901, when Mr. Justice Cozens-Hardy ordered an inquiry as to damages 
caused to plaintiffs from the cstate ef Gaulard by breach of covenant by 
Gibbs and Gaulard, who sold to plaintiffs a patent which was bad. On 
an admitted counterclaim judgment was entered against plaintiffs for 
£2,581. The Master found £11,600 damages for the company, payable 
from the estate of Gaulard, by reason of breach of covenant, and judg- 
ment for this amount was now asked for. | 
His LORDSHIP said that, as the execatrix did not admit assets and did 
not appear, that could not be done. He sent the case back to the Master 
on the usual administration decree. 


Calwell v. St. Pancras (London) Borough Council. 


In the Chancery Division yesterday (Thursday) before Mr. Justice Joyce, 
Mr. HUGHES, K. C., applied for an injunction in respect of a nuisance 
alleged to have been caused by defendants' electric lighting plant in 
Great College-strect, London, N.W., the nuisance being by vibration, 
noise, smell and dust, the dust coming from a refuse destructor. Counsel 
said the only solution of the difficulty was for the Council to buy plaintiff's 
house out. They had bought all,the private houses in Great College. 
street between the works and Platt-street. The nearest point of the 
generator station from the plaintiff's house was only 40. or 50ft. 
away. The works were put in operation in May last. Complaint was at 
once made, and plaintiff had delayed proceedings from time to time on 
the representations of the defendants that the nuisance, if it existed, 
would be put an end to. The evidence was strong as to vibration, and it 
was stated that ornaments in some of the houses were shaken, and that 
the vibration interfered with the possibility of sleeping. Defendants had 
three 750 н.р. engines at work, and they said there was considerable 
vibration, but if a sufficient time was given them—say nine months—the 
nuisance would be abated. 
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Mr. Justice JOYCE: If I granted an injunction I should have to give 
defendants some time to remedy the nuisance. 

Mr. YOUNGER, K.C., for the defendants, said that if his lordship 
granted an injunction, 3,000 users would be deprived of light and 22 
miles of street would be in darkness. It was the old casa of the makers 
of the engines. They said it took time to adjust engines of that sort, 
and they were having elaborate experiments made to put the thing right. 
The defendants had met the plaintiff in the most handsome way 
possible, and they were trying to perform their statutory duties with the 
least possible inconvenience to the public. He was prepared to say that 
if the result of what they were doing was that the vibration could not be 
put right these three engines would be taken away, 

Mr. Justice JOYCE suggested that the case was one for an early hearing, 
and, after some discussion, the trial was fixed for Jan. 19. 


Brooker and others v. Urban Electric Supply Co. 

In the Chancery Division yesterlay (Thursday) before Mr. Justice 
Joyce, Mr. HUGHES, K.C., moved for an injunction to restrain the 
company from so carrying on their works at Weybridge as to cause a 
nuisance by vibration, smoke and noise. Plaintiffs had gone to Wey- 
bridge to live in rural quiet, butthey founithat defendants were carrying 
on their works in such a way as to cause a nuisance, 

Mr. YOUNGER, K.C., for defendants, said the works were commenced 
i1 My, 1902, and it was not a case for an interlocutory injunction. The 
first nam 2d plaintiff himself carried on a steam laundry, and there must 
be vibration caused by his works. 

Mr. Justice JOYCE said he would not grant an injunction on the 
motion, which must stand over until trial. He would advance: the 
hearing, and the parties could apply to fix a date for the trial. 


Knight v. Isle of Wight Blectric Light and Power Co. (Ltd.). 


The adjourned hearing of this action, brought by plaintiff for an 
injunction to restrain defendants from causing or permitting a nuisance 
by the running of their electricity works, and for damages, was resumed 
by Mr. Joyce on Tuesday. 

Mr. Hughes, K.C., proceeded to address the Court on behalf of plain- 
tiff, when 

Mr. Justice JOYCE said that the question was whether the nuisance 
was occasional and temporary, and he would have to consider whether 
plaintiff was entitled to an injunction at the time the action was insti- 
tuted. There might have been a nuisance when the works were started, 
but whether what had been done had cured it he would have to consider. 

Mr. HUGHES said his case was that the nuisance had not even yet 
ceased—that it existed still when the wind was in a certain quarter. He 
submitted that “ occasional and temporary " meant what it was known 
would be of that nature, and nota nuisance which it was only hoped could 
be cured by steps that it was in contemplation to take. Temporary 
did not include any case where it was a matter of experiment and trial 
to see whether the nuisance could be put an end to. It was admitted 
that defendants’ plant was novel, and that the engine was the first of its 
type. On the evidence he was entitled to an injunction and an inquiry as 
to Sra 

Mr. WAGGETT was given leave to reply on the point of law raised, and 
contended that occasional and temporal” meant the construction and 
getting into working order of any works. He could not find any reported 
case, but he thought the reason for that was that in other cases people 
had not begun their actions with such precipitant hurry as the plaintiff 
in this case had shown. 

His lordship said he would consider his judgment. 


Workman's Oompensation. 


A mechanic named Newton sued Messrs. H. A. Willey & Co., engineers, 
Exeter, at Exeter County Court recently for compensation at the rate of 
£1 a week for eight weeks and 10s. a week since July 1 for partial 
incapacity caused by a piece of metal entering one of his eyes while he 
was at work in defendants’ service. The injury was caused by a piece of 
brass thrown in plaintiff's direction by a blow from a hammer worked by 
a man three lathes off the plaintiff. 

Mr. HARRIS, for defendants, said the metal was thrown intentionally, 
and that the case, therefore, did not come within the provisions of the 
Workmen's Compensation Act, as the injuries were not received in the 
course of plaintiff's employment. 

Judge WILSON was not satisfied that the injuries were received by 
plaintiff in the course of his employment, and dismissed the case for want 
of sufficient evidence. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Leicester Tramways committee require a resident electrical 
engineer for their electric tramways to take charge of the working, 

general repairs and maintenance of the power station plant, car 
depots, overhead work, cars, feeder cables, с. Commencing salary 
£250 per annum, inereasing by £25 per year to £350. Applications 
to chairman by Jan. 1. See also advertisement. 

Birmingham Asylums committee require a resident working 
engineer in connection with the new Hollymoor Asyluni, capable of 
taking charge of the electric lighting and laundry machinery, &c. 
Wares 408. per week, with house, coal and gas. The committee 
also require an electrical assistant to work under the resident 


working engineer. Applications to Mr. Wm. Hutton, Council 
House, Birmingham, by Jan. 4. See advertisement. 


A junior draughtsman is required for the Hornsey (London) elec- 
tricity works. Applications by 28th inst. to the borough electrical 
engineer (Mr. Norman Staniland), electricity works, Tottenham- 
lane, Hornsey, N. Sce advertisement. 


A head draughtsman, with good knowledge of electrical machinery 
and appliances connected therewith, is wanted by Messrs. J. H. 
Holmes & Co., Neweastle-on-Tyne. See advertisement. 

An assistant electrical engineer is wanted by the Bengal-Nagpur 
Railway Co. (Ltd.), with thorough mechanical and electrical training. 
Further particulars are given in an advertisement. Applications to 
the Company, 132, Gresham House, Old Broad-street, E.C., by 
Jan. 15. 


An assistant, with factory experience, competent to give instruc- 
tion in the theory and practice of electric machine design, is wanted 
in the department of electrical engineering of the City and Guilds of 
London Institute, Exhibition-road, S.W. Salary £150 per annum. 
Applications to Prof. Ayrton. 


Wellington (N.Z.) Technieal Education Board require a director 
for their technical school. Salary £500. Further particulars from 
the Agent-General, 18, Victoria-street, London, S. W. See adver- 
tisement. 


Staffordshire Education committee require a country instructor 
in experimental science. Salary £200. Applications to director of 
education, Stafford, by 28th inst. 


Mr. Arthur R. Fearnley, general manager of the Corporation 
tramways, Birkenhea d, has been recommen led by Sheffield Tram- 
ways committee for the appointment of general manager of the 
Sheffield Corporation tramway undertakin ;, in suceession to Mr. 
A. L. C. Fell. 


Mr. T. Parnell, of St. John’s College, Cambridge, has been 
appointed tutor in physics at Trinity College, University of Melbourne. 


Mr. L. C. Gilmore, of Crewe, has been appointed mains superin- 
tendent at Bexhill. 


Anglo-French Telephone Service.—In the French Senate on 
Tuesday M. Berard, Under-Secretary of State for Posts and Tele- 
graphs, introduced a bill approving the convention passed on July 29, 
1903, between France and Great Britain for the regulation of the 
telephonic service between the two countries, The bill was referred 
to the Finance Commission. 


Asylum Lighting.—-The estimated cost of the electricity gene- 
rating plant and the wiring and fitting up of Grove and Fountain 
hospitals for the electric light is £4,300. 


Aston.—The Electricity committee recommended the Council on 
Wednesday to seal the agreement between the Council and the 
Birmingham Corporation for the supply of electric energy to the 
latter for the tramways within the city of Birmingham for two 
years commencing Jan. 1. It was also stated that the demand for 
electricity was becoming so large that the Council would, at an 
early date, have to consider an extension of the works. It was 
resolved to approve the agreement when the work of laying the 
cable was completed and the Council in a position to supply. 


Barnstaple.— The Town Council are to advertise for a loan of £5,400 
for extending the electric lighting mains in the outside area. A pro- 
posal of the consulting engineer (Mr. W. H. Trentham) to fix the 
charge for current for motive power for motors of 4 H.P. to 1 H.P. at 
3d. per unit, 1 H. p. to 2 H. p. at 214. per unit, and for motors over 
2 H. P. at 2d. per unit has been approved. It has been decided to 
proceed with further arc lighting. 

Bath.— Official inspection of the electric tramways took place on 
Saturday. 

Beckenham.—The District Council have resolved to exercise 
their power of purchasing so much of the undertaking of the Crystal 
Palace District Electric Supply Co. as lies within their district. 

The British Electric Traction Co. have intimated to the Council 

that under no circumstances would they be prepared to adopt the 
conduit system for the local tramways. 
_ Tenders for *' free" wiring have been referred to the engineer with 
instructions to communicate with three of the tenderers and arrange 
for a uniform schedule of prices for wiring and fittings with a view 
to contracts being entered into. A report on the financial position 
of the “freo” wiring scheme and on the proposal to wire houses 
during construction is also to be prepared. 


Bolfast.—The Electric committee recommend the City Council 
to apply to the Board of Trade for the appointment of an electrical 
inspector under the provisions of the Electric Lighting Acts. 

‚ Bethnal Green.—The Borough Council have acquired a frechold 
site in Marian-square for electricity works. 


. Bolton.—The question of applying for a provisional electric light- 
ing order for Horwich his been referred to the borough electrical 
engineer (Mr. А. A. Day) for report. 
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Bournemouth. —At the last meeting of the Council, Councillor 
Youngman stated, in reply to a question, that public’ electric light- 
ing had been adopted from the County Gates to Boscombe, and 
from tho Hotel Metropole to the Central Station, and along that 
route they had 132 arc lamps, which cost to run about £11. 68. 
each, or a total of £1,500 a year. The lamps were lighted at sunset 
and kept alight until 11:30 p.m. The amount of gas saved amounted 
to about £250, so that the extra expenditure for electric lighting in 
the main roads was £1,250 beyond the price they had been paying 
for gas. The extra cost to light the lamps on Sundays would be 
another £250 and the matter was to be considered by the Lighting 
committee. 

For the six months ended September there was a nct profit of 
nearly £7,000 on the municipal electric tramways. 


Bradf. rd.— Official inspection of the Church Bank electric tram- 
way route took place on Tuesday. 


British Electrical Friendly Society —Thesecond annual general 
meeting was held on Monday under the presidency of Mr. W. G. 
Bond, when the report of the Central Committee was read, showing 
that there are now 1,989 members and 30 branches, a net increase 
for the year of 636 members and seven branches. The total income 
for the year was £3,010, against £1,130 for the previous year. The 
expenditure for sick pay was £1,844, death claims £598, medical 
fees £317. 'l'he total expenses had been £2,870, compared with 
£701 the previous year. The chairman moved the adoption of the 
report, and called attention to the very heavy sickness experienced 
during the past year. The report was adopted, and Mr. Garcke, 
who had retired from the chairmanship of the society, was elected 
& trustee. 


Buenos Ayres.—Neyotiations are in progress for the transfer of 
the City of Buenos Ayres Tramways Co.'s undertaking to the 
Anglo-Argentine Tramways Co. 


Canadian Electrical Investment — United States Consul Me Mil- 
lan says of the district of Port Sarnia, Ontario :— 

This country is not traversed by electric tramways to the same extent 
&s is the United States. An excellent opportunity, in my opinion, 
presents itself for some company to build a tramway or railway from Port 
Sarnia to Beaches, on Lake Huron; from Beaches to Petrolia, an inland 
town of some 10,000 inhabitants; and thence back to Port Sarnia, passing 
through several villages and the best farming country in Canada. No 
gradients exist, and there are no streams to bridge. Such a line would 
be a paying investment. 


Oheltenham.— The new town hall, opened by Sir Michael Hicks 
Beach recently, has an elaborate electric lighting installation. The 
wiring work was carried out by Messrs. Handley and Shanks of 
Birmingham. Messrs. F. and C. Osler, Birminghamand London, sup- 
plied the ornamental fittings for about 800 lights, ranging from 16 c.p. 
to 50 c.p., throughout the building. The wiring is in six circuits. 
Steel conduits were used throughout for the wiring, and all draw-in 
and angle boxes have been so arranged that inspection and repairs 
can be effected without tampering with ceilings, floors or walls. 


Cheshire.—The Cheshire Non-County Boroughs Association have 
resolved to recommend the Cheshire Borough Councils to oppose 
the proposed Cheshire Electricity and Power Gas Bill. 


City of London.—At the meeting of the Court of Common 
Council last week Mr. A. C. Morten submitted the report of the 
Streets committee with reference to a communication from the 
Board of Trade asking the views of the Corporation on an appli- 
cation by the undertakers, under the St. Martin's Electric Lighting 
Order (1889), the Strand District Electric Lighting Order (1895), 
the Holborn and St. Giles’ Electric Lighting Order (No. 2) (1898), 
and the City of London Electric Lighting Order (1899), for consent 
to the transmission of energy up to 2,000kw. in certain trunk mains 
in the City. 

The committee recommended that the Board of Trade should be 
informed that the Corporation had no observations to offer in the matter, 
and was quite content to leave it to the discretion of the Board. This 
course was approved. 


Olydebank.— The Council on Monday approved the agreement 
for the transfer of the electric lighting order to Clyde Valley Elec- 
trical Power Co. 

_ The terms include payment by the company to the Council of the cost 
of the order (£400) and, in consideration of its transfer, £100 per annum 
for ten years. At the end of this period the annual payment is subject 
to a reduction of £2 per annum for each arc lamp, or for every 10 incan- 
descent lamps or their equivalent. The company agree to supply electric 
energy for public lighting, the Council paying £10 per annum for each 
arc lamp and £l. 12s. for each 16 c.p. incandescent lamp for street 
lighting. The Council have the option of resuming possession of the 
powers under the order at certain periods. 


Colchester.—Last Friday a new generating set at the clectricity 
works was started by the mayoress. The engine was built by 
Messrs. Davey, Paxman & Co., and gives 600 н.р. at 800 revs. 
per min. 


Coventry.—In addition to a proposed expenditure of £5,000 


upon the purchase of electric motors, &c., for letting on hire, the | 


Corporation are considering the further extension of the clectricity 
works at an estimated cost of £31,000. 


Dablin.—A special meeting of the Corporation will be held 
to-day (Friday) to consider a communication from the Local Govern- 
ment Board in regard to the recent application of the Corporation 
for sanction to a loan of £48,000 to complete the city electric lighting 
scheme and £28,000 to give & supply of electricity in thc Clontarf 
district, and also to consider & report from the consulting engineer 
(Mr. R. Hammond) on the same matter. 

The letter of the Local Government Board stated that the Board had 
considered the report of their chief engineering inspector (Mr. Cowan) on 
the recent inquiry held by him into the application of the Corporation 
for sanction to loans of (a) £48,000 to cover extra expenditure on the 
electric lighting scheme, for which a loan of £254,500 had already been 
sanctioned ; and (b) £28,000 to carry out an electric lighting extension 
scheme for Clontarf. As regards loan (a) the evidence showed that 
on July 28 last, Mr. Hammond reported that, in carrying out the 
work its scope had been somewhat enlarged with the authority 
of the Council from time to time, with the result that liabilities beyond 
£254,500 had been incurred," leaving £48,000 required in respect 
of such excess. The inspector, however, reported that he ascertained 
that the capacity for total output of electricity from the under- 
taking had not been increased, that no additions had been made to the 
buildings, boilers, or machinery at the generating station, beyond the 
provision in the plans and estimates submitted at, or immediately after, 
the inquiry in 1899, and that the trunk mains had not been increased. 
The only way in which it appeared that the scope of the system could 
be considered to have been in any way extended was as regards the 
provision of extra lengths of distributing mains in certain streets at 
a cost of about £6,500. It would therefore appear that £41,500 of 
the £44,000 now applied for represented an under-estimate of the 
cost of the scheme, notwithstanding the fact that a saving of about 
£6,000 was effected by the adoption of a cheaper method of generating 
electricity than that provided for in the original estimate. It also appeared 
that in addition to the £41,500 now sought in respect of an under- 
estimate of cost, a further £4,300 would be required for extra works. In 
his explanatory statements at the recent inquiry, Mr. Hammond proposed 
to drop the latter amount out of the provision made in the loan of 
£254,500 for the expense of connections with consumers’ premises, but in 
his evidence he stated that it should be retained, and in this opinion the 
chairman of the Lighting committee conourred. About 87 per cent. of 
the additional cost for which the new loan was required, appeared to be 
due to expenditure which did not increase the earning capacity of the 
system. That appeared to be a remarkable and unfortunate result, especi- 
ally when it was considered that at the inquiry in 1899 assurances of a 
definite kind were given by the engineer, and on behalf of the Lighting 
committee, that the amount then applied for would be sufficient for the 
completion of the scheme. In the detailed statement showing how the 
£43,000 now applied for was arrived at, provision was made for sums of 
(1) 1.000 guineas as payment to Mr. Hammond for supervision during 
12 months of the working of the new system, (2) £330, cost of preliminary 
running of machinery, and (3) £250 for alteration of arc lamps and 
motors belonging to customers supplied from the old works rendered 
necessary by a change in the periodicity of the electric current now 
generated. The Board did not consider that these could properly form 
the subject matter of a loan, as (1) and (2) were not expenditure of a 
capital nature, and (3) appeared to be of doubtful legality. The form of 
application was returned by the Board, for such correction of the amount 
applied for as the Corporation might think necessary, having regard to 
the evidence given at the inquiry by the engineer and the chairman of the 
Lighting committee as to its alleen The reply to query 2 should be 
supplemented by some such words as or other lender as may be found desir- 
able." With respect to the £28,000 for carrying out an electric lighting exten- 
sion scheme to Clontarf, it appeared that by sec. 64 of the Dublin Corpora- 
tion Act, 1900, the Corporation were required as soon as reasonably prac- 
ticable, and within & period of four years after the commencement of the 
act, to lay down suitable and sufficient distributing mains for the pur- 
poses of a general supply of energy throughout every street, or part of a 
street, specified in that behalf in the second schedule to the Clontarf 
Electric Lighting Order, 1899, if and so far as such mains should not 
have been laid down before the commencement of the Act of 1900. The 
loan sought was made up of £14,000 expenditure in the compulsory area, 
£1,250 for extension in other prominent streets, £1,550 for house con- 
nections and meters, £5,239 for public lighting from Newcomen Bridge to 
Dollymount, and £5,961 already expended, according to estimate of Mr. 
Hammond, at generating works and on cables in the direction of Clontarf. 
The Board, having considered Mr. Cowan's report and the evidence given 
at tbe inquiry with regard to this application, would be prepared to con- 
sider the question of sanctioning a loan when detailed plans, specifications 
and estimates for the works have been submitted to them. This form of 
application was also returned in this case for amendment as regards the 
reply to query 2. Attention was drawn at the inquiry by the inspector to 
the much greater cost of street lighting by electric arc lamps than by gas 
lamps, which, on the lighting of the Clontarf Strand road, would show 
an increase of at least £750 a year, but he was informed that that ques- 
tion had been considered by the Corporation before deciding as to the 
scheme in question. 

Reporting to the Lighting committee upon the above communication, 
Mr. Hammond states that he was pleased that, in spite of the criticisms 
of the Board in certain directions, they were willing to sanction the loan 
for additional works with three exceptions, and also that for tbe Clontarf 
lighting, subject to approval of plans, &c. After the exhaustive inquiry 
by Mr. Cowan he was surprised to note the observation that out of the 
£48,000 applied for, £41,500 represented an under-estimate of the cost of 
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the scheme, as he (Mr. Hammond) had occasion, in the course of the 
inquiry, to draw attention to so many items to which that remark could 
not apply. Mr. Hammond replies in detail to the criticisms of the Board 
and points out the various items not covered by the original loan of £254,500. 
As to a suggestion of the chairman that, taking advantage of 
his evidence with regard to the insufficiency of the £48,000, an 
application might now be made for a further sum for contingencies, 
he was not altogether in favour of it, as he felt quite certain that 
the L. G. Board would not grant a sum for that purpose. Undoubtedly, 
judging by the present satisfactory demands, many of them from 
streets not included in the scheme, further extensions of mains 
would be necessary ; but for those a separate application must be sent 
to the Board, possibly at an early date, setting them forth in detail, 

The Lighting committee, on their part, recommended the Council to 
amend the application to the Board by the addition to the amount of 
£4,305. 4s. 7d. for various items, particulars of which were given at the 
recent inquiry; and by the omission of the three items mentioned by the 
Board, Council, however, reserving the right to make further application 
for £250 for alterations of consumers’ arc lamps, &c., should the revised 
regulations of the Board of Trade on that head satisfy the L. G. Board 
of the legality of such expenditure. The committee also recommended 
that the words referred to in the letter from the Board be added to query 2. 
of the form of application. Owing to the urgency of the matter the 
committee advised that the necessary Standing orders be suspended to 
enable the Council to consider and confirm the report immediately after 
its first reading. 


East and West Molesey.—Edmundson’s Electricity Corpora- 
tion, who are applying for a provisional order for this district, have 
agreed with the District Council to supply electrie current for 
public lighting and power at 21d. per unit. 


Edmonton.—The district auditor has overruled the objections 
recently raised by ratepayers to certain expenditure incurred by the 
Council in opposing the bill of the North Metropolitan Electrical 
Power Distribution Co., in applying for a provisional electric lighting 
order and in obtaining reports from consulting engineers. The 
facts were given in our issue of Nov. 20. "The auditor holds that 
the Council were under no obligation to take a poll of the ratepayers 
before opposing the bill, and as they were entitled to apply for the 
order he allowed the whole of the charges. 

At a meeting of the Council on Friday last several offers for 
leasing and working the order were considered, and ultimately it 
was resolved not to entertain any one of them, but that the Council 
should establish municipal works. 


Exhibition.— Ап electrical exhibition is to be held at Warsaw 
from May to September, 1904, and will include a special section for 
new electrical inventions. Foreign exhibitors are specially invited 
to take part in the undertaking, and it is stated that permission will 
be granted for the admission of exhibits duty free. A committee 
has been appointed, which can be communicated with at Philhar- 
monia-building, Monieuszki-street, Warsaw. 


Glasgow.—The Electricity committee recommend that the exten- 
sion of the Port Dundas station be proceeded with, and that a 
deputation be sent to Sunderland and other English towns to see 
turbine machinery in connection with the proposed extension of 
the plant. 

The chief engineer (Mr. Chamen) estimates the cost of the extensions 
at £135,000, which would be distributed over three years. 

The committee also recommend that application be made for sanction to 
borrow £250,000, this being the balance of the half-million authorised by 
the Provisional Order, 1901. 

Greenock.— The Greenock and Glasgow Tramways Co. have 
informed the Corporation that there is an actual loss on the running 
of workmen's cars between 4:30 a.m. and 5 a.m., even at the 
reduced rates for electric energy, and that if the Corporation is 
unable to supply energy on the terms and conditions hitherto pre- 
vailing the running of the early morning cars will have to be 
discontinued. 


Hackney (London).—In order to increase their day load and to 
stimulate the use of electricity for power, the electricity department 
have issued a pamphlet pointing out the advantages of electric 
motors. Already there are connected to the supply mains 146 
motors which drive sewing machines, ventilating fans, hair brushes, 
printing machinery, lifts, &c. Current is supplied at 2d. per unit for 
power, and in order to accommodate intending consumers who find 
it inconvenient to pay cash down for motors, the Council have made 
arrangements for supplying on the hire-purchase system. 


At the last meeting of the Borough Council the chair- 
man of the Finance committee (Councillor Hosgood) drew 
attention to the item for expenses in connection with the opening 
of the clectric lighting station, which the committee considered 
might be liable to surcharge: — 

The expenses were incurred in preparations for opening for which the 
contracior was directed to proceed with certain works, in order to make 
the place ready for the reception of those who attended. He considered 
that the greater part of the work would have had to be done under any 
circumstances, but he wished for a division for and against the payment. 
The item recommended for payment was that certified by the electrical 
engineer (Mr. Robinson) and the architects, and other items in the 
contractor's claim would have to be dealt with hereafter. 


A 


Ald. 8нЕЕНАх considered it unjust to saddle the present Electric Light- 
ing committee with past muddles. He moved that the item be deleted 
for the present, as he thought it wrong for the chairman of the Finance 
committee, without consulting the officials or chairman of the present 
Electric Lighting committee, to take exception to a cheque which was 
signed by the proper officials of the committee. 

Ald. RawLL seconded, and said he understood that the amount was 
about was £20). Не had not the slightest doubt that tho payment 
was illegal. 


After two divisions, the cheque was thrown out. 


Hamiiton.—We learn that the existing street arc lamp lighting 
at Hamilton is to be substituted by the Gilbert Arc Lamp Co., who 
are putting in Gilbert arc lamps, the work to be completed in about 
four weeks. 


Hammermith (London).—It was reported to the Council on 
Wednesday that there were 1,236 customers of the electricity depart- 
ment, and extensions of the mains, estimated to cost £371, were 
authorised. 

In the fortnightly statement of the electrical engineer (Mr. G. G. Bell) 
it was announced that Howden's forced draught apparatus was now work- 
ing most satisfactorily, and the output of No. 1 boiler had been much 
increased. With the furnace it was possible to use cheap Scotch coal at 
between 11s. and 12s. per ton without making smoke, and to obtain as 
rauch steam from 1 ton of the cheap coal as they did with Welsh coal at 
18s. 4d. per ton. The steam given by the boiler was not so suitable for 
their work as that given by the water-tube boilers on account of the 
boiler never having been fitted with a superheater. In June, 1896, they 
decided to fit the two water-tube boilers with superheaters at an extra 
cost of £270, and all the other boilers had been so fitted. As it was now 
possible, on account of the increased draught, to have a superheator 
fitted to the boiler, he recommended that one be supplied at once, 
so that they might obtain as much benefit as possible from the 
use of superheated steam generated by cheap coal. The total cost 
of coal per unit generated on Oct. 25 when No. 1 boiler was 
working with natural draught and expensive coal was 0 424d. The 
total cost per unit generated on Nov. 29, when the boiler was 
working after being fitted with Howden's forced draught, and working 
with cheap coal, was 0°383d., a saving of nearly £1 per day. If the boiler 
had been supplying superheated steam the saving would have been more 
marked, as the steam required to generate one unit working without 
superheater and low load-factor was 561b., the steam required to generate 
one unit when working with superheater and higher load-factor was 33lb. 


Hornsey.—The Borough Council are recommended to determine 
the agreement with the National Electric Construction Co. for 
* free wiring of premises. 


Hospital and Asylum Lighting. — Chesterfield Guardians have 
decided to call in an electrical engineer to report on the electric 
lighting of the new hospital and nurses' home. 

Walsall Guardians are urged by their medical officer to adopt 
electric lighting at tho workhouse and infirmary, and a committee 
has been deputed to obtain estimates. 


Islington (London).—In a report issued by the Electricity com- 
mittee on Wednesday the Council are recommended to make 
extensions of the low-tension distributing mains in three thorough- 
fares at an estimated cost of 4470, of the feeder and distributing 
mains and arc lighting circuits in two streets at a cost of £500, 
and high-tension feeder and low-tension distributing mains in 
three streets at an estimated cost of £1,633. The committee also 
recommend that electric energy be supplied to clectrie motors at 
the reduced rates authorised by the Council on Oct. 16, and that 
the present day-light rate for lighting at 2d per unit be not extended 
unless the consumption of at least 250 units per quarter be guaran- 
teed, and also that all cooking, heating and domestic appli- 
ances be supplied at a uniform rate of 2d. per unit through а 
separate meter; that a uniform rate of 4d. per unit be eharged 
to lecture halls, libraries and church or school rooms, as well as to 
churches, chapels, places of divine worship, hospitals, infirmaries, 
theatres, music halls and places of public entertainment and resort. 


Leith.—At a special meeting of the Council on Wednesday it 
was decided to proceed with their application for a tramway pro- 
visional order. 


Light Railways.--The Board of Trade have, after modification, 
confirmed the Maidstone Corporation Light Railways and the Avon- 
mouth Light Railway orders, 1903. 


Little Hulton.—The Council have received an offer from the 
Lancashire Electric Power Co. for the supply of electricity in bulk, 
and the Electricity committee have been instructed to obtain informa- 
tion as to what other districts of the same size are doing in regard 
to electricity supply. 


Liverpool Overhead Railway.—The Liverpool Overhead Rail- 
way Co. has entered into a working agreement with the Lancashire 
and Yorkshire Railway Co. for extending the former company 8 
line from Seaforth Sands station, and effecting a physical connection 
with the latter railway at Seaforth. The Southport branch of the 
Lancashire and Yorkshire Railway is being electrified, and the agree- 
ment provides that the Lancashire and Yorkshire trains shall run 
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over the Overhead Company's system, and the Overhead trains over 
the Lancashire and Yorkshire. Through bookings will be arranged 
from all Overhead stations to and from stations on the Southport 
line of the L. and Y., so that the journey to Southport may be 
made without a change. Last session the Cheshire Lines committee 
obtained powers to connect with the Overhead Railway at the south 
end, and the Seaforth and Sefton Junction Railway Co. also obtained 
powers to connect with the Overhead Railway at the north end. 


London County Conncil.—At Tuesday's meeting a loan was 
granted to St. Pancras of £5,764 for street nrc lanips and columns. 

Electric Lighting.—On Nov. 3 the Council referred several tenders for 
the supply and erection of electrical machinery and fittings at the Abbey 
Mills pumping station to the Main Drainage committee. The committee 
now suggested that the provision of an electric light installation at 
this station should be postponed, and do not at present propose to report 
on the tenders. 

Tramways and Improvement Dill.--The Parliamentary committce 
recommended the approval of the above bill, which authorises an expen- 
diture of £2,349,995. 

London Southern Tramways Undertaking.-— The Highways committee 
recommended that the Council consider next Tuesday a resolution for 
the purchase of the above tramways, subject to the Lambeth Council 
agreeing to contribute one-third of the street widenings required to enable 
the tramways to be reconstructed for overhead electric traction (with the 
exception of the lines in South Lambeth-road). The estimated net cost of 
the street widenings is £121,350. 

Mr. Hunnarp moved to omit that part of the recommendation de 
to a contribution from Lambeth for street widenings. The borough ha 
refused to contribute, but he believed the new Council would reverse 
that decision. 

Mr. Brss could not agree to the amendment. It would be unfair to 
place Lambeth in а different position from other London boroughs, and 
it would be impossible to make these tramway extensions pay unless the 
localities contributed their share towards street widenings. 

Mr. 8. Low protested against the Council holding out these threats to 
local bodies. The tramways were needed for the convenience of the 
whole of London. 

The amendment was rejected and the recommendation carried. 

Tramiays.—The Highways committee recommended: That the 
estimate of £90,000 be approved, and that expenditure not exceeding that 
amount be authorised in connection with the reconstruction for the con- 
duit system of electric traction of the cable tramways between Kennington 
and Streatham."—4Adjourned. 

Mr. Alfred Baker. — It was recommended that Mr. Alfred Baker be 
granted an honorarium of £300 in respect of the services rendered by him 
in connection with the management of the London County Council tram- 
T 3 to the relinquishment of his office on October 1 last.— 

greed. 


Marylebone (London).—A special meeting of the Council was 
held last evening to consider the judgment recently delivered by 
Mr. Justice Buckley, fully reported in our issue this weck. By the 
judgment the Council are to pay to the Metropolitan Electric Supply 
Co. £60,000 by Jan. 31. 

The Finance Committee reported that after consulting the Council's 
bankers they desired to recommend the Council “to comply with the 
Order of the Court by taking advantage of the existing arrangement of 
the Council with their bankers, and that the Council do at the usual and 
proper time consider the desirability of raising any amount required in 
this connection in the next half- yearly rate.” 

The СнлнмаАм (Rev. H. Russell Wakefield, J.P.) said the Council's 
bankers had agreed to help them to avoid the necessity of taking an 
immediate poll by advancing the money. The first advertisement of the 
Council's bill would appear about that day weck, after which the public 
meeting must take place after an interval of not less than 14 nor more 
than 28 days. 

Councillor Dr. Lear in moving the adoption of the recommendation, 
said £60,000 would be obtained as an overdraft at 3 per cent. 

The resolution was carried by 37 votes to 3. 

Mr. Desennam then moved, on behalf of the Electric Supply committee, 
that the full report of the recent proceedings of the court be printed and 
sent to every ratepayer. This was estimated to cost £100. 

This was approved, with only one dissentient. 

Mr. Wirz then moved that the Legal and Parliamentary committee 
prepare and submit to the Council & bill to be introduced next session to 
relieve the Borough of St. Marylebone from the obligation of purchasing 
the Marylebone portion of the Metropolitan Electric Supply Co.'s under- 
taking, upon equitable terms. 

Mr. Ercoop moved the adjournment of the debate to the Council's first 
meeting night in February (Feb. 4). 

This was carried by 19 votes to 18. 


Municipal Telephony.— We have in previous issues set out in 
full the correspondence which has passed between the Mayor of 
Brighton and Mr. W. E. L. Gaine, general manager of the National 
Telephone Co., on the subject of certain steps taken by Councillor 
Carden, as chairman of the Brighton Telephone committee, to 
obtain subscribers to the new telephone service initiated by Brighton 
Corporation. A further development of the matter is the following 
correspondence, which has passed between the Postmaster-General 
and the Telephone committee of Brighton Corporation: — 

General Post Office, London, Dec. 2, 1903. 

Sin: I am directed by the Postmaster-General to acknowledge the receipt 
of your letter of 19th enclosing copy of correspondence betweenthe Mayor of 


Brighton and the general manager of the National Telephone Co. as to the 
methods adopted on behalf of the Corporation in their competition with the 
companyat Burgess Hill. The Postmaster-General awaits your observations, 
as asked for in his letter of the 18th ult., but thinks it desirable to communi- 
cats to you the opinion which he has formed on the facts as now before him. 
As regards the offer of a free service until the number of subscribers to 
the Corporation system throughout the area reaches 750, which is stated 
by the mayor to have been made generally throughout the area, Iam to 
say that the Postmaster-General is advised thatthe Corporation are not 
entitled under their licence to give an exchange service without charging 
subscribers at some rates within the specified limits. In the establish- 
ment of other Corporation systems it has been recognised that some 
interval must elapse between the connection of the first subscriber and 
the opening of the exchange service, for which subscribers pay subscrip- 
tions, and during this interval no question has been raised as to the 
moderate experimental use which has been made of the comparatively 
small number of lines connected with the exchange. It would appear, how- 
ever, that the Corporation of Brighton intend to go beyond the limits which 
have been observed by other Corporations, and to offer to subscribers, 
and especially to subscribers who at present have lines provided by the 
National Telephone Co., an effective exchange service without payment. 
The Postmaster-General regards such an arrangement as a brench of 
clause 11 of the Corporation licence, and I am to ask that subscriptions 
at rates within the specified limits may at once be collected from all 
subscribers who are enjoying an effective exchange service. The Post- 
master-General notes the mayor’s assurance that the offcrs of money 
which have been mede to subscribers of the Telephone Company at 
Burgess Hill have been made without the knowledge of the Corporation, 
and that there is no possibility of any disbursements in this respect being 
repaid by the Corporation. Lord Stanley cannot, however, dissociate the 
Corporation from responsibility for the acts of the chairman of their 
committee, and as those acts constitute a breach of the conditions con- 
tained in clause 21 of the Corporation licence, which forbids the giving of 
favour or preference, he considers that the offers made to the Telephone 
Company's subscribers at Durgess Hill should be at once withdrawn — 
T. S. Law». 


The following reply to the above is from Mr. F. J. Tillstone, 
town clerk of Brighton :— 

Sin: I have submitted to the Telephone committee of the Corporation 
your letter of 2nd inst. with reference to the correspondence which has 
taken place between the Mayor of Brighton and the general manager of 
the National Telephone Co. The committee regret to learn the opinion 
which the Postmaster-General has expressed upon the subject matter of 
that correspondence and with respect to the course which the Corpora- 
tion are taking with a view to establishing an effective exchange before 
charging rents for the services now being connected with the Corporation 
telephone system, and which opinion appears to the committee to be 
based in & large measure on inaccurate and incomplete information. In 
the first place, the committee desire me to assure the Postmaster-General 
that the representation made to him n the committtee nssume by the 
National Telephone Co.) that an offer has been made by the Corporation 
* to subscribers who at present have lines provided by the National 
Telephone Co." other than that made to all subscribers to the Corpora- 
tion system is contrary to fact. The promise which has been made to 
subscribers to the National Telephone Co. is exactly the same as that 
made to all other subscribers —namely, that no charge will be made 
until 750 subscribers are attached to the system—in other words, until 
there is what will,in the opinion of the Corporation, be an effective 
exchange service. The committee are informed that, in adopting this 
course, they are following the usual practice in telephone business in all 
countries in the world, as well as that of the National Telephone Co , and 
they are of opinion that it is not possible to establish an exchange in any 
other way, as it із certain no person would pay for a telephone until he had 
a sufficient number of others to talk to to render the instrument useful. 


In forming an opinion as to what will be an effective service in 
Brighton the committee have had regard to the total number of lines they 
are providing, and what course, as they are informed, was taken under 
similar circumstances in other towns. The committee are officially 
informed that in Glasgow no charge was made to subscribers until after 
а lapse of five months after the switching on began, and that at the date 
when rents were first charged the number of subscribers working was 
1,450; and that at Portemouth no charge was made until 700 had been 
eonnected. In the case of Swansea, where the Corporation system only 
provided for 750 lines, the number of subscribers at the date of the formal 
opening was 366, or nearly half the total. Brighton Corporation are 
providing for an exchange of 2,000 lines, the first of which was connected 
on Oct. 5 last, and the committee submit that, having regard to the total 
number of lines being provided, 750 is not an unreasonable number 
to constitute an effective exchange for the borough and the other 
towns and parishes within the Brighton telephone area, and that, in 
fixing that number, the Corporation are not going beyond the limits 
observed by other corporations. The present number of subscribers con- 
nected with the exchange is 284, nearly all of whom are situate in a very 
limited area closely approximate to the exchange. 

With reference to offers of money by Mr. Carden to subscribers at Burgess 
Hill, these, as already stated by the mayor, were made by Mr. Carden 
on his own responsibility and without the previous knowledge of the com- 
mittee or any official authority whatever. The committee regret that 
Mr. Carden took the course he did, but they cannot admit any responsi- 
bility on the part of the Corporation or themselves or their officers for the 
acts of an individual under such circumstances. Mr. Carden’s authority 
as councillor and chairman of the Telephone committee ceases as soon as 
he leaves the council chamber or the committee room, as the case may be, 
and probably the Postmaster-General is aware that no member of the 
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council of & borough, except the mayor, has any authority except when 
acting with his colleagues in a collective and corporate capacity. 

Respecting the last paragraph of your letter, Mr. Carden informs the 
committee that he will act in accordance with the Postmaster-General's 
wishes in the matter. 

Brighton Telephone committee have resolved ‘ That for the pre- 
sent all terminal fees of Corporation customers be paid by the 
Corporation.“ 


Municipalities and Eadowment Funds.—A Finance sub- com- 
mittee of Dundee Corporation approved last week the principle 
involved in the establishment of a fund for the saving of a portion 
of the wages of each of the employés of the municipality, together 
with contributions by the Corporation, and the payment of the accu- 
mulated savings, with 4 per cent. interest, to the employés on their 
attaining the age of 65 years. Details of the scheme will come up 
for discussion later. 

Newcastle-on-Tyne.— The receipts of the municipal electric 
tramways for the year ended 15th inst. were £173,260, compared 
with £127,250 in the previous year, an increase of £46,010. Nearly 
10,000,000 more passengers were carried, the totals being 28,250,000 
for the first year and 38,220,000 for the year just closed. There are 
now 42 miles of tramway track, compared with 144 miles when the 
cars were first run and 38 miles on the first anniversary last 
December. The present number of cars running is 150. 

Obituary.— The death took place at Cairo on Dec. 1 of Mr. E. A. 
Floyer, Inspector-General of Egyptian Telegraphs. Mr. Floyer 
entered the Indian Telegraph Service in 1869. In 1876 he was 


appointed Inspector-General of Egyptian Telegraphs, a po-ition in 


which he rendered useful service to the military authorities during 
the campaigns of 1882 and subsequent ycars. 

Poplar (Gondon).—The General Purposes committee recommend 
the Council to approve the plan for the construction of the London 


County Council electric tramways on the conduit system along East 


India Dock-road and also the proposed extension tothe Iron Bridge. 
Post Office Telephone Proposals.— Blairgowrie (N.B.) residents 


some time ago asked the National Telephone Co. to provide tele- | 


phonic facilities for the district, but the company stated that the 


request could not be complied with as the Post Office authorities | 


would not give permission for the use of the trunk line in connec- 
tion with Blairgowrie. Subsequently, application was made to the 


Postmaster-General who has signified his willingness to accede 
to the request on condition that a guarantee be given of a minimum . 
payment for trunk calls of £5 per annum per mile of trunk line 


between Dundee or Perth and Blairgowrie. 


be taken in the route and could share in the guarantee. It is 


anticipated that the requisite number of subscribers will be secured. : 


Railway Merchandise Traffic Classification — Notice is given 
in another column that, pursuant to the Railway and Canal Traffic 
Act, 1888, the various railway companies of Great Britain and 
Ireland have applied to the Board of Trade to amend the classifica- 
tion of merchandise traffic and the schedule of maximum rates and 
charges applicable thereto charged by such companies, by including 
in class 5 of the classification phonograph records and grama- 
phones. Objections to the proposed amendment must be sent to 
the Assistant-Secretary, Railway Department, Board of Trade, 
S.W., within 21 days from 18th inst. 


St. Annes-on-the-Sea —Sanction to a further loan of £4,000 for | 


extensions of the electric lighting mains and house-service extensions 
has been applied for. 

St. Pancras (London).—At the meeting of the Council last week 
the chairman of the Electricity committee (Councillor Hickling) 


presented the report of the committee. 
The minutes stated that an offer had been received of £200 for one of 


Coupar Angus could 


+ 


| 


| 
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+ 
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the original Willans-Kapp generating sets which was dismantled to make 


room for the larger units now installed at the Regent's Park works. 
the sum named the committee were of opinion it would be in the interests 
of the Council to dispose of the set. 

An amendment was moved that the matter be referred back with a 
view to advertise the disused machinery. It was said that there were 
11 of these sets on their hands, which, according to Councillor Dr. Beaton, 
showed the necessity of a large reserve by the electricity department. 

The amendment was withdrawn, and the offer was agreed to. 

8a1e.— Pursuant to sub-sec. 2, sec. 91, of the Manchester Southern 
Tramways Act, 1903, Sale Council have formally intimated to the 
Manchester Southern Tramways Co. that they desire to be substi- 
tuted in the place ofthe company for the purposes of the said act so 
far as they relate to Sale. 

8outh Africa.—Cradock (Cape Colony) Town Council have 
instructed Mr. Gerrard, hydraulic engineer, to prepare plans for an 
electric lighting and water supply scheme estimated to cost 
£50,000. The scheme is to provide for the generation of electrical 
energy by water-power in addition to supplying water for general 
consumption in the town. 

South Shields.— The Tramways committee recommend the 
Council to invite alternative tenders for the construction and clec- 
trical equipinent of tramways, and for constructing and working 
same on lease. 


At 


Spain. Senor Don Angel Garcia Rendules has been appointed 
Director-General of Spanish Posts and Telegraphs in the place of 
Don Rafael Monares, who died on 8rd inst. 


Stoke Newington (London).—The London County Council have 
informed the Council that they intend to adopt the conduit system 
of traction on the tramways in the borough. 


Stroud.—The application of the Gloucestershire Electric Power 
Syndicate for a provisional electric lighting order will not be 
opposed by the Rural Council. 


Sunderland.—The fourth annual dinner of the Sunderland electric 
lighting staff took place on Tuesday. 

The borough electrical and tramways engineer (Mr. John F. C. Snell) 
presided over a company numbering about 130, including the mayor (Ald. 
Н. J. Turnbull), Ald. Bruce, the town clerk (Mr. F. M. Bowey) Messrs. 
H. England e tramways manager) A. R. Dayson, A. E. Hadley, 
J. F. Moore, E. White, Donkin, &c. 

The toast of “The Mayor and Corporation ” was submitted by Mr. E. 
White, station superintending engineer, who said that while eight years 
ago the electricity department supplied 96,000 units in 12 months, in 
one week during the present year they produced 109,000 units, and when 
they got the power scheme fairly working they would, he had no doubt, 
turn out twice that amount. 

The Mayor, in responding, referred to the increase in the electrical 
department staff since their last dinner. The Corporation was proud of 
the electric lighting department, and greatly pleased that the Municipal 
Electrical Engineers’ Association had held their annual meeting in that 
town, and delighted to see the esteem and respect in which their chief 
(Mr. Snell) was held. The success of the Corporation undertakings 
depended a great deal upon the employés, to whatever department they 
belonged. 

Responding to the toast of '* The Engineering Contractors and other 
Visitors," Mr. A. E Havey (Electrical Company) thanked Mr. Snell for 
his kindness, fairness and firmness in dealing with them. 

Мг. Н, D. Жент (Sunderland Forge Company) also responded. 

The СнлівмАМ of the Electric Lighting committee (Ald. Brace) sub- 
mitted ‘The Borough Electrical Engineer and Staff of the Electrical 
Department," and said it was a great satisfaction, not only to members 
of the committee, but to the Corporation to know they had a superin- 
tending engineer in Mr. Snell who had not only their confidence, but 
also the esteem of the whole of his profession, and that he was respected 
and honoured by every contractor. He heartily approved of the principle 
on which Mr. Snell ran the department, in that he had no inter- 
mediary persons between himself and the heads of the various 
branches. He was ably assisted by Mr. E. White, whose ability 
was testified to by the contractors. Mr. Moore was a capable distributing 
engineer, who had lately had added to his duties the charge of three sub- 
stations; and Mr. Donkin, the chief clerk and cashier, had the confidence 
of the department. He advised the young men to attend the Technical 
College clusses, and to study earnestly so that they would know the tech- 
nical as well as the practical side of their work. He then referred to the 
launching of the three-phase system, and said already its success was 
assured. They were now supplying 2,500 units daily to shipyards, and 
they had so many promises of custom that a third engine would have to 
be put into the Hylton-road station in the early part of next year. Now 
they had three sub-stations (Pallion, the Docks and Monkwearmouth), 
and soon they would have to have one at Hendon. The present capital 
was a quarter of a million, and they had £27,500 as reserve. During the 
half-year ended Sept. 30 the net profits were £311. He also briefly 
referred to the success of the trams. í 

In response, Mr. SNELL referred to the self-sacrifice shown by members 
of the committee, and by the chairman in particular. He would like to 
express his gratitude to his colleagues in the Corporation, to the town 
clerk, whose mature advice was always at his service, to the borough 
engineer for the help he had given at times, as well as others who had 
assisted from time to time. He also thanked his own staff, and assured 
them that he did not take all the praise that wasgiven to him to himself, 
for he knew much of it was due to his juniors. When the three-phase 
System developed, he expected they would require not three, but four or 
five engines. 


Swinton and Pendlebury.—The clerk has been instructed to 
obtain the ternis of Salford Corporation and the Lancashire Tram- 
ways Co. for the supply of electricity in bulk. 


Theft of Cable.—At the Guildhall (London) on Monday, before 
Ald. Smallman, 

Alfred Toms, a marine store dealer, and fiye cable jointers, all 
in the employment of the Charing Cross and City Electric Co., 
were charged on remand with being concerned in stealing and re- 
ceiving a quantity of copper cable, the property of the company. Mr. 
Frampton prosecuted, and said that detective-sergeant Collison went 
to an address in Old-street, St, Luke's, and found Toms in the act of 
stripping cable. On the place being searched there was found from 8 cwt. 
to 10 cwt. of copper wire and some plumbers’ metal and solder. Mr. A. P. 
Hudson, electrician to the company, said the jointers had to work 
at the various inspection chambers and they frequently had occasion to 
cut short lengths, which should be returned to the stores. He had 
identified between 6 cwt. and 7 cwt. of material found at Toms’ shop, 
valued about £18.—Remanded until yesterday (Thursday) when Toms 
was sentenced to 6 months’ hard labour. 

At the same court, | 

John Brown, Frederick Kerr, David Lang, William McConkie and 
Ernest Ezra, all jointers in the employment of the same company, were 
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charged with stealing cable, plumbers’ metal, &c. Brown and Lang 
came to Toms' premises in Old-street while the police were in possession, 
bringing the alleged stolen property, and were taken in charge by the police. 
Kerr was afterwards arrested while at work.—Remanded. Yesterday 
(Thursday) all prisoners were convicted, each of the first four being 
sentenced to six weeks’ hard labour, and Ezra to a month’s hard labour. 


Theft of Blectricity.—At Bow-street (London) Police Court 
last week Walter Lawrence, described as an electrical engineer, was 
fined £5 for stealing electricity from the Charing Cross and Strand 
Electricity Supply Corporation. 

Tiverton.—On Monday the Council approved a recommendation 
of the Lighting committee to enter into a contract with Frank 
Suter & Co. for the erection and working of electricity supply works 
and to apply for sanction toa loan of £12,200 for the undertaking. 


Walsall.—On Monday the Council authorised the expenditure 
of £1,430 for additional plant at the electricity works for tramway 
supply. 

West Ham. -The Education committee have, owing to com- 
plaints as to the gas lighting at Clarkson-street and Maryland Point 
schools, instructed the architect to prepare estimates of the cost of 
wiring and fitting up for electric lighting. 


Westinghouse-Parsons Marine Steam Tarbine.—The American 
Westinghouse Co. have acquired full rights to manufacture the 
Parsons steam turbine in the United States and Canada. А special 
department is being organised at Pittsburg for building this tvpe of 
engine. It is stated that some half-million horse-power of these 
turbines are in daily operation in different parts of the world, 
84,000 H. p. being used for steamship propulsion. In the United 
States alone some 60,000 н.р. of turbine engines are employed in 
electricity generation, and 150,000 н.р. more are under construction. 
Engines as large as 8,000 H.P. are already being built at Pittsburg, 
aud the Westinghouse Company are looking forward to inimense 
developments in this new braneh of industry, more especially with 
regard to ship work. 


Widnes.—The Council have memorialised Liverpool Corporation 
in favour of extending the electric tramway to Widnes. 


Wolverhampton —The Town Council have decided, on the 
recommendation of the Tramways committee, to discontinue tho 
ordinary service of cars on one section of the tramways. 

Ald. Свлрроск, in moving the adoption of the committee's report on 
Monday, said there had been a mistake in constructing this section, as it 
had resulted in a loss of £800 per annum. 

Mr. ALLEN deprecated the proposed abandonment, as that portion of the 
system had, he said, cost £10,000, and involved tl e payment of £636 in 
interest, 

An amendment that the service be continued was lost. 


Electro-Harmonic Society.—Members and their friends are 
reminded that a smoking concert of the Electro- Harmonic Society 
will be held in the King’s Hall, Holborn Restaurant, London, W.C., 
this (Friday) evening, at 8 o'clock, under the presidency of 
Mr. A. P. Trotter. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Erith Urban District Council invite tenders for the supply and 
erection of two Lancashire boilers, with fittings, brickwork settings 
and steam feed pump ; steam, &c., pipes; surface condenser, with 
steam-driven air and circulating pumps; three-phase alternator and 
direct-coupled high-speed enclosed-type steam engine of 500kw. ; 
and extensions to main switchboard and cable connections. Speci- 
fications from the clerk to the Council (Mr. Charles H. Fry), 
Council Offices, Erith, Kent. The works are to be carried out in 
accordance with plans and specifications prepared by the consulting 
engineers (Messrs. Hawtayne and Zeden), 9, Queen-street-place, 
London, E.C., from whom further information may be obtained. 
Tenders to the clerk by noon Jan 18, See also advertisement. 


Oldham Corporation Electricity committee invite offers from 
firms who will appoint the Corporation as their agents in a hiring 
or hire-purchase system for motors, radiators, cooking appliances, 
&c., to be fixed on the Corporation mains. Particulars from the 
borough electrical engineer (Mr. S. Wilmott Newington), to whom 
tenders by 23rd inst. See also advertisement. 


Long Eaton Urban District Council invite tenders for engine and 
dynamo (250kw. set) and accessories, one Lancashire boiler, over- 
head hand travelling crane and economiser. Specifications from 
the engineer and manager (Mr. Frank Worrall, M.Inst.C.E.), Elec- 
tricity Supply Works, Long Eaton. Tenders by noon Jan. 1. See 
advertisement. 


Kettering Urban District Council invite tenders for supply and 
delivery of electricity meters. Specifications can be seen at (but 
not obtained from) the offices of the consulting engineers (Messrs. 
Kennedy and Jenkin) 17, Victoria-street, Westminster, S.W. 
Tenders to the clerk (Mr. John Bond), Council offices, Kettering, 
by Jan. 9. See also advertisement. 


Wallasey Urban District Council invite tenders for the supply 
and delivery only of about 7,100 yds. of concentric armoured cable, 
together with joint boxes and section boxes. Specifications from the 
electrical engineer (Mr. J. A. Crowther), Electricity Supply works, 
Sea View-road, Liscard. Tenders, addressed to Mr. Н. W. Cook, 
clerk and solicitor, Public offices, Egremont, Cheshire, by Jan. 16. 
See also advertisement. 


Walthamstow District Council invite tenders for (a) permanent 
way, (b) feeders, (c) switchboard and plant, (d) overhead equipment, 
bonding and pillars. Tenders to Mr. Sydney Watson, clerk and 
solicitor, Town Hall, Walthamstow, by Jan. 1. 


Tenders are invited for wiring the Kent and Canterbury Hospital 
for electric lighting and other works in connection therewith. 
Further information from the secretary (Mr. A. J. Lancaster), 36, 
St. George’s-street, Canterbury. 


Irvine Corporation invite offers for providing and erecting the 
plant and apparatus necessary for the supply of electricity under 
their provisional electric lighting order. Particulars from the town 
clerk (Mr. James Dickie). 


Hackney (London) Borough Council invite tenders for feeding and 
distributing mains, Tenders to the town clerk (Mr. George Grocott), 
Town Hall, Hackney, by 4 p.m. Jan 4. 


Pontypridd District Council invite tenders for tramcars, and for 
free wiring of premises. "Tenders to chairman of Electric Lighting 
and Tramways committee, Pontypridd, by noon Dec. 24. 


ре Tramway committee invite tenders by Dec. 29 for 
laying about 1,650yds. of double-track tramway. 


Battersea (London) Borough Council invite tenders for coal- 
handling plant. "Tenders by noon of Dec. 28. 


Hackney (London) Electric Lighting committee are also inviting 
schemes (by noon Jan. 4) for wiring consumers’ premises on a rental 
system. 

Messrs. Preece and Cardew are authorised by the Municipal 
Council of Sydney (N.S.W.) to invite tenders for the supply, delivery 
and erection of one or two 600kw., or one 1,200kw., steam alterna- 
tors (three phase), with condenser, pipework, motor generators, static 
transformers, switchboards, &c. Tenders to Messrs. Preece and 
Cardew, 8, Queen Anne's-gate, Westminster, S.W., by noon Jan. 12. 


The Melbourne Argas tables of the Australian mails for 1904 will 
be found a useful pocket companion for those interested in matters 
Australasian. 


Tenders are invited until 28th inst. by the French Post and Tele- 
graph Authorities for 1,081 tons copper wire, 80 tons bronze wire, 
250 tons galvanised iron wire 4mm. diameter, and a quantity of 
rubber insulated electric cables. Particulars from, and tenders to, 
Le Sous Secretariat d'Etat des Posts et des Telégraphes, 103, Rue 
de Grenelle, Paris. 

Tenders are invited until 81st inst. by Petrinja (Croatia) Municipal 
Authorities for an electric lighting concession. 


TENDERS RBOBIVED AND ACOEPTED. 


The Australian Commonwealth Government have accepted (for 
Victoria) the tender of— 

J. Bartram & Son (Melbourne) for 580 Ericsson telephone wall sets, with 
hand combination, spare receiver and two agglomerate cells complete 
at £2,599. 11s. 8d. ; also for 150 Ericsson table telephone sets complete 
at £495; 200 ebonite transmitter mouthpieces at £5. 168. 84.; 100 
transmitter stocks at £7. ls. 8d.; 200 detached transmitters without 
mouthpieces at £55; 4 gross nuts for Ericsson *' conversers" at £1. 2s. ; 
10 telephone trunk line stop watches (3 and 5 minutes) with start, stop 
and flyback action at £7. lls. 8d.; 45 tons hard-drawn copper wire 
(100lb. per mile) at £3,420; 20 tons ditto (200lb. per mile) at £1,520; 
5 tons stranded steel wire (7-strand, 17 gauge bound to 8 gauge) with 
breaking strain of 2, 000lb. at £74. 1s. 3d. ; 1,000yds. flexible cord (35/40) 
at £8. 5s. ; 50 magneto extension bells at £19. 11s. 8d. 

The tender of the India Rubber Company's Melbourne house has been 
accepted for 10 condensers, 2 mfd. capacity, £58. 10s; 10 ampere- 
meters, £14. 9s. 2d.; 10 voltmeters, £14. 9s. 2d.; 4,000yds. telephone 
cord, single, central main board, £37. 16s. 8d.; 3,000 zines, Callaud, to 
sample, £143. 15s.; 18,000 zines, Leclanché, No. 2, £121. 17s. 6d.; 100 
battery brushes, steel, £11. 5s.; 1,000lb. instrument tape, £20. 16s. 84.; 
224lb. staples, steel, coppered, jin., £6. 1з. 4d.; 300 telephone back 
plates, carbon, £5. 6s, 3d. 

J. A. Newton & Co., Melbourne, have received an order for two 
D'Arsonval galvanometers (by Nalder Bros. & Co.), 1,000 ohms, brass case, 
£11; 2,0001b. wire for transfer boxes, 18 gauge, insulated with vulcanised 
indiarubber and braided, insulation resistance 500 megohms per mile, 
£166. 138. 4d.; 2,240lb. office wire, 18 gauge, tinned, first insulated 
with pure indiarubber, then covered with rubberised tape, then 
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with paraffined-plaited cotton, £177. 6s. 84.; 5lb. copper wire, 
No. 24 gauge, 0:022 silk, double-covered, 16s. 3d. ; 5lb. copper 
wire, No. 30 gauge, 0:0124 silk, double.covered, £1. 4s. 2d. ; 500 ebonite 
rings, for Berthons, £2. 12s. 1d. ; 300 do. ear-pieces, £10 ; 200 do. casings, 
for transmitters, £25. 16s. 8d. ; 5lb. do. sheets, $in., sheets to be not less 
than 2ft. by 2ft., 15s. 5d. ; 5610. do. sheets, Zin., sheets to be not less 
than 2ft. by 2ft., £8. 12s. 8d. ; 5lb. do. tube, Jin. diameter, nzin. thick, 
£1. Зв. 9d. ; 5lb. do. tube, lin. diameter, min, thick, £1. 3s. 9d.; 
50 fibre hooks (Berthon pattern), 12s. 6d.; 500 fibre clips, for 
transmitters, £9. 78. 6d.; 1,000 incandescent lamps, 110 volts, 16 c. p., 
£26. Os. 10d. ; 150 incandescent lamps, 200 volts, 16 c.p., £5. 3s. 1d. ; 
80 extension telephone indicators, 40 repeater and 40 permanent 
ringer, fitted with two shutters, £99. 6s. 8d.; 12 extension tele- 
phone indicators, permanent ringer, fitted with three shutters, 
£18. 178.; six extension telephone indicators, permanent ringer, fitted 
with four shutters, £12. 6s.; three extension telephone indicators, 
permanent ringer, fitted with 10 shutters, £14. 3s. 63. ; 10 gross nuts, 
£1. 17s. 6d.; 100 plugs, for section switches, £4. 3s. 4d.; 50 lever 
switches, small, £12. 1s. 8d.; 50 handles for Berthons, £2. 18s. 4d.; 
50 transmitters for exchange, £12. 10s.; 50 cutouts, £1. 17s. 6d.; 10 
mountings for cable boxes, 54 wire, £38. 4s. 2d. ; five mountings for 
cable boxes, 28 wire, £11. 68. 3d. ; 10 terminal strips for underground 
cables, £6. Os. 10d. 

W. Н. Wischer (Melbourne) is to supply 5,000 MoIntire sleeves, for 
jointing 100lb. H.D. copper wire, £25. 28. 1d. ; 10 tons galvanised iron 
wire, 600lb. per mile, £109; 25 tons galvanised iron wire, 4001. per 
mile, £372. 108. ; 15 tons galvanised iron wire, 2001b. per mile, £178. J0s. ; 
1 ton galvanised iron tie wire, 601b. per mile, £14. 183. 

Maidstone Corporation received the undermentioned tenders for 
the construction and equipment of light electric railways in the 
district :— 


Dick, Kerr & Co. Wm, Griffiths & Co. £21,634 11 11 


(accepted) ...... £18,871 3 11 British Elec. Equip- 
BritishWestinghouse ment Co......... 21,532 8 9 
УРИ .. 23,052 5 10 | R.W.Blackwell&Co, 20,079 3 3 
Brush Со. ........ 21,759 11 5 J. G. White & Co... 19,016 1 4 


Wednesbury Corporation received seven tenders for wiring the 
town hall, municipal offices, art gallery, public baths and public 
library to the specification of Mr. F. J. Warden-Stevens, C.E. The 
amounts varied from £465 to £657, and the lowest, that of the 
National Electric Construction Co., was accepted. Seven tenders, 
varying in amount from £40 to £60, were also received for wiring 
the electricity sub-station, and the lowest, that of Mr. W. Preston, 
jun., was accepted. 


The following tenders have been accepted by Kilmarnock Cor- 


poration :— 
Yates and Thom (boilers) .......................... £1,765 
Dick, Kerr & Co. (engines and dynamos)............. . 9,855 
Carrick and Ritchie (overhead crane) ........... . 268 
Tudor Accumulator Co. (storage battery) f.. woe 1,201 
Cox, Walkers (switchboard and boosters).............. 1,989 


Messrs. Edgar Allen & Co. (Ltd.) have secured, through Messrs. 
J. G. White & Co., the contract for cast-stecl points and crossings, 
with tongues and renewable pieces, in their imperial manganese 
steel and cast-iron bound crossings, with manganese steel centres, 
for Northampton. The firm have also secured a contract for the 
Sunderland District Tramways (through Messrs. A. Krauss & Sons) 
for the whole of the cast-steel points fitted with manganese steel 
tongues and crossings required in the construction of these tramways. 

The contract for the supply of tramway rails, fishplates and flange 
rails at Johannesberg has been secured by Bolckow, Vaughan & Co. 


The total quantity required is about 7,000 tons, and the total value 


of the order is over £40,000. The order for the points and cross- 
ings for the same tramways has been secured by Hadfield's Steel 
Foundry Co., Sheffield. 
East Ham District Council have accepted the following tenders:— 
Dick, Kerr & Co. (steam dynamo, with Musgrave steam 
engine ‚ 9 — * . . . £8,687 
Babcock and Wilcox (boilers, &c.ù ou. . 5,080 

The tender of Hewett and Kellet for boilers for Middlesbrough 
electricity works has been accepted, Messrs. J. and J. Horsfield & 
Co. having been allowed to withdraw, owing to an error in their 
tender. 

Sunderland Corporation have accepted the tender of F. Reid, 
Ferens & Co., for re-wiring for 220-volt supply the High-street 
Baths, and for the electric light fittings at Pallion and Whickham- 
street sub-stations. 

Bray Urban District Council received 17 tenders for a jet con- 
denser and steani-driven pump for their electricity works, and the 
tenders ranged from £129 to £530. The lowest (that of Blake and 
Knowles Steain Pump Works) was accepted. 


Portsmouth Telephone committee received three tenders for 
switchboard extension at the central exchange, and recommend the 
acceptance of the International Electric Co. at £645. 

Newport (Mon.) Borough Council have accepted the lowest tender 
(that of Johnson and Phillips), out of 36 tenders received, for the 
supply of three electric motors with switch gear. 

Whitehaven Guardians have accepted the tender of Ramsay 
Bros, for wiring the workhouse at £432. 10s. 


Hammersmith (London) Borough Council have accepted the 
tender of Gwynnes Limited for two steam-driven centrifugal pumps 
for the electricity works at £179. 10s. 


Messrs. Rowland Carr & Co. have again secured the annual 
contract for supply of insulating compound for the National Tele- 
phone Co. 


Gravesend Council have accepted the tender of H. Balbour & 
Sons for a tank for the electricity works at £178, and that of G. F. 
Zimmer for conveyors. 


Beckenham Council have accepted the tender of the British 
Westinghouse Company for electricity meters. 


Hull works committee have placed an order for 15 Kennington 
collapsible tramcar covers at £80 each. 


Bolton Corporation have accepted the tender of Messrs. Pullin 
and Shaw for high-tension switches. 


Whitehaven Council have accepted the terms of the Brush Com- 
pany for electric motors for letting out on hire. 

Hammersmith Borough Council have placed an order with 
Easton & Co. for a superheater at £79. 


BUSINESS NOTIOES 


Messrs. W. Court and H. Taylor, electrical engineers, &c., 53, 
Broadway. Wimbledon, London, S.W., have dissolved partnership. 
Debts by Mr. Court, who continues. 


The new telephone number of the Hart Accumulator Co. (Ltd.), 
Marshgate-lane, Stratford, London, E., is 823 East, and not $32 East 
as stated in our last issue. 


LIQUIDATIONS, BANKRUPTOIES, &c. 


A meeting of creditors of Max Margowski, financial agent, &c., 18 
and 14, Abchurch-lane, E.C., took place at the London Bankruptcy 
Court on Thursday last. 

Debtor said he was born in Russia, but was a naturalised American. 
For some years prior to coming to England in 1893 he carried on business 
in New York as & financial agent. In 1895 he subscribed £3,500 
for working capital of the Apostoloff Automatic Telephone (Parent) 
Syndicate (Ltd.) of which he acted as managing director. The concern 
was reconstructed in 1897 and again in 1903, as the Automatic Telephone 
Co. (1903) (Ltd.). He had also been interested in other companies. He 
attributed his failure to losses in connection with various companies and 
enterprises that he had financed, and to the present stagnation of finance 
business. The meeting was adjourned to Monday to enable debtor to 
submit an offer. 


A meeting of the creditors of Cecil Wray, electrical and mechanical 
engineer, 16, Chevin-view, Eccleshill, and 24, Simes-street, Brad- 
ford, was held last wcek.  Liabilites £1,508, assets £148. Mr. W. 
A. Turner, Bridge.strcet, Bradford, is trustee, with committee of 
inspection. 

T. Hyom, electrical installation contractor, 189, Fawcett-road, 
Southsea, has been adjudicated bankrupt. First mecting of creditors 
23rd inst. at Cambridge Junction, public examination 30th inst. at 
Court House, Portsmouth. 

J. W. M. Storr, electrical engineer, 29, Grange-road, Dudley, has 
been adjudicated bankrupt. : 


The discharge in bankruptcy of Frederick King, electrical engi- 
neer, Stone Bridge, Bristol, 1s suspended for two years. 

The trustee has been released in the bankruptcy of L. Bayliss 
(trading as F. Terrill & Co., Cardwell & Co. and the Thames Elec- 
trical Mfg. Co.), Wednesbury and London. 

It is announced that Bland Bros. (Ltd.), Neweastle and Darling- 
ton, is being wound up voluntarily in consequence of the resignation 
of the managing director, Mr. W. E. Bland. Mr. W. A. Rycroft, 
70, Pilgrim-street, Newenstle-on-Tyne, is liquidator. 

The British Electric Car Co. (Ltd.) is to be wound up voluntarily. 
Mr. T. F. Wild, 23, Broad-street-avenue, London, E.C., is liquidator. 
Meetings of the Imperial Electric Supplies (Ltd.) and the P 
Bloc Battery Co. (Ltd.), will be held on Jan. 15 at 5, Gray's Inn- 

square, London, W.C., to receive an aecount of the winding up. 


Factory Premises for Sale —A freehold manufacturing site, up 
to 50,000 sq. ft., without restrictions and within 2 miles from City 
and West-end, is advertised for sale in another column. 


Plant for Sale.— Messrs. Bottone & Son, Wallington, Surrey, 
have for sale a 1 H.P. Tangye dynamo gas engine, а $ Н.Р. gas engine 
and accumulator-charging dynamo, a j H.P. high-speed vertical 
steam engine, X-ray coil, 4in. spark, 1 н.р. direct-current series 
motor, and 4 H. p. 200- volt direct-current motor, a3 H.P. petrol engine, 
&c. Further particulars in advertisement. 

Three 20 N. H. p. Marshall horizontal compound engines and three 
20 H.P. Marshall multitubular high-pressure boilers, with feed-water 
heater, two Worthington pumps, &c., are for sale. Applications to 
inspect the plant (in working order) to the clerk to the Governors, 
People's Palace, Mile End-road, E. See advertisement. 
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Car Works for Sale.—Some modern well-equipped car-building 
works, occupying a covered area of 8} acres, with 25 acres available 
for future extensions, are advertised for sale in another column. 
Applications to Messrs. Wheatley Kirk, Price & Co., 46, Watling- 
street, London, E.C. | 

Cats logue.— The British Thomson-Houston Co. have ready lists 
Nos. 79, 155 and 162. These deal respectively with electric measuring 
instruments, induction motors and automatic circuit-breakers. 


Oslendars, &c.— With the advent of Christmas comes the usual 
and always welcome batch of calendars, date pads, desk and table 
requisites, &c., which are so effective a means of advertising. The 
first to come to hand is the artistic and useful framed calendar issued 
by Messrs. G. Street & Co., the well-known British and Colonial 
advertising contractors, 80, Cornhill, 8, Serle-street, and 164, Picca- 
dilly, London. 


The Direct United States Cable Co. issue a neat hanging tear-off 
pad calendar for the New Year, in which the addresses of the com- 
pany's numerous offices in Great Britain, the United States and 
Halifax (Nova Scotia) are prominent. 


Accompanied by a useful book price list for rough calculations of 
E. P. S. storage cells, we have received а copy of the ever-welcome 
E.P.S. blotting pad, calendar and diary, one of the most serviceable 
of the desk companions which reach us at this season of the vear. 


From the Simplex Steel Conduit Co. we have to acknowledge an 
advance copy of a diary for 1904, which, in addition to being a useful 
Waistcoat-pocket diary, is an accident insurance policy for £1,000. 
The company's special class of manufactures are servicably illus- 
trated and described in brief, without in any way interfering with 
the usefulness of the volume as a pocket book. 


Messrs. Dorman and Smith have prepared for their clients a use- 
ful pocket book with foredge index for notes and memoranda, In 
this useful pocket book an infinite variety of electrical apparatus 
and accessories manufactured by Messrs. Dorman and Smith at 
Ordsal Station Electrical Works, Salford, is illustrated and described. 
There is a quantity of useful information also given, and some 
squared paper for engineers’ use. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exporta of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Dec. 9 to 15, with the ports 
of destination. 

Africa—Alexandria, £810; Cape Town, £329; Delagoa Bay, £81; 
Durban, £2,317; East London, £251; Port Elizabeth, £142. Argentina 
— Rosario, £172. Australasia —Adelaide, £78; Hobart, £655; Melbourne, 
£169; Perth, £52; Sydney, £473 ; Wellington, £1,803.  Belgium-— 
Antwerp, £285. Brazil Rio Janeiro, £103. Cunadu— Montreal, £40. 
Channel Islands, £70. China—Shanghai, £180; Tientsin, £157. Cerea 
—Chemulpo, £59. Germany—Hamburg, £120. Gibraltar, £1,345. Hol- 
land—Amsterdam, £60. India—Bombay, £259 ; Calcutta, £671. Malta, 
£55. Mauritius, £120 (telegraph apparatus). Siam—Bangkok, £50. 
Spain— Grenada, £16 (telegraph material). Straits Settlements—Singa- 
роге, £183.  Uruguay— Monte Video, £105. Total, £10,190, against 
£22,444 in the corresponding week last year (Dec. 10 to 16). 


COMPANIES' MEETINGS AND REPORTS. 


Arc Lamps Limited. 


The third ordinary general meeting was held yesterday. Mr. C. 
WiLLIAMSON Мих (chairman) presided. 

Mr. SYLVESTER D. STIRLING (the secretary) read the notice 
convening the meeting and the auditors' report. 

The CHAIRMAN said: It is a pleasure to meet the shareholders with 
a report such as that which we have circulated. The accounts are very 
clear and concise and scarcely call for any explanations or special 
comment from me. You will have noticed there is a profit from the trad- 
ing account of £5,835,and that the balance available for dividend is £4,350. 
Out of that we have already paid a dividend at the rate of 5 per cent. for 
the first six months of the year, and we now propose, with your consent, 
to pay & further dividend at the rate of 7 per cent. for the second half. 
I think you will agree that that is a very satisfactory result for a com- 
pany that has only just finished the second year of its existence. The 
report refers to the continued increase in the popularity of the 
W. J. Davy lamps, end I think the measure of our success may be 
guessed when I tell you that not only have our lamps been selected 
by the London County Council for lighting their new tramways 
in South London, after the most severe tests against all the best 
known makers of enclosed arc lamps, but, besides that—and we 
regard that as one of cur greatest triumphs—we have again and again 
scored in competitive tests under ordinary working conditions which 
have been undertaken by corporation engineers all over the United 
Kingdom. During the past year no fewer than 36 new corporation 
accounts have been opened by the Company, and that is without 
taking any account of boiough councils and other large consumers. 
À fact which should not be lost sight of is that, once we have 


secured а customer, I think I am safe in saying we have never 


lost him. We have had repeat orders from all the firms, practically, 
on our books who have once taken up the lamps and who have 


had occasion to order additional lamps, and when I mention such firms 
as the Fairfield Shipbuilding Co., the British Westinghouse Co., the 
British Insulated and Helsby Cables Co., the London and North Western 
Railway Co., and the Great Central Railway Co., I think I indicate that 
our customers are people who really understand what arc lamps should 
be, and who appreciate the Davy lamp at its proper standard. Well, with 
facts like these, I think we may fairly claim to have lived up to the state- 
ment which we made in our prospectus, that: “ The W. J. Davy lamp 
contained features of marked superiority over every other type of lamp; 
its repeated selection by consumers, after severe competitive trials 
against other enelosed lamps, would fully demonstrate its efficiency.“ 
Now we may attribute our success, I think, to the following :— The 
efliciency and reliability of the lamp even under varied conditions ; 
its thorough standardisation; its extreme simplicity of construction ; 
the interchangeability of every part; the use only of the very best 
materials obtainable, and the highest class of workmanship. Our patents 
during the year have been incrensing to such a degree that it has ma 
imperative that we must again extend our works and acquire additional 
premises. Negotiations are in progress for the requisite accommodation, 
and I hope before many weeks have gone we shall have the extended fac- 
tory in fulloperation. There is a modest reference in the report to what 
we call our 1904 lamp. This is really an important discovery, and it is diffi- 
cult for us to over-estimate the value of our new patents. They are the 
result of extensive and continuous experiments by Mr. Davy. Those of you 
who know anything of electrio lighting will appreciate the value of the 
lamp when 1 tell ros that it has really only one working part. There are 
no dash-pots, bobbins, springs or complicated levers in the lamp; it 
burns equally well on both direct and alternating currents, and either 
in series or parallel without alteration. As to the consumption of 
electrical energy, the watts per candle-power are lower than any 
previous record we have had with our present type of lamp; and our 
present lamp has always had the reputation of being one of the best, 
if, indeed, it is not the very best, in the market in this respect. Apart from 
the enormous business to be done in the home market with such a lamp as 
this, you can easily guess the scope for such a lamp in the colonial and 
foreign markets, because the advantage of having au extremely simple 
lamp such as this is one which appeals to the practical mind and to 
those who have had experienoe of the intricate mechanism of other 
enclosed arc lamps. It gives our lamp, I think, a peculiar value to 
exporters and engineers who have occasion to fit up distant installations. 
I coneider our 1904 lamp ought to quadruple the value of our shares 
before very long. There is only one other matter I need particularly 
refer to. Away back in November, 1899, the Jandus Arc Lamp and 
Electric Co. issued a writ against Mr. Davy. That was before 
the existence of this Company. They delivered their statement of 
claim on Jan. 16, 1900, and after a long period of delay, and when Mr. 
Davy, as defendant, had been pressing to either have the trial pro- 
ceeded with or the summons dismissed, the plaintiffs, on June 22, 
1900, served notice of their discontinuance of the action, and on June 28 
an order dismissing the action was drawn up, and the plaintiffs, the 
Jandus Company, paid Mr. Davy’s costs in the action. In March last the 
Jandus Company issued a writ against this company, the grounds of action 
being identical with those which they advanced when they commenced 
their action against Mr. Davy personally in November, 1899. Notwith- 
standing all our efforts there has been very considerable delay in getting 
this matter brought to trial, and you will notice from the report that the 
Jandus Company have applied for leave to still further postpone the 
action for the purpose of amending their patents. The judge on Nov. 18 
granted permission, but he imposed the following terms :—(1) That the 
Jandus Company should issue no further advertisements or threats in the 
meantime ; (2) that no claim should be made for damages for any infringe- 
ment up to the date of the order ; (3) the costs of the application and all 
costs occasioned by the plaintiffs having sued on an invalid specification 
to be paid by them to the defendants; (4) all amendments to the speci- 
fications (which can only be made by way of disclaimer) to be made within 
four months from Nov. 18. This matter is sub judtce and so my lips 
are sealed, and I move the adoption of the report. 

Capt. EDMUND IRONSIDE BAX seconded the motion and ex- 
pressed his thanks to Mr. Davy, whose hard work, he said, had brought 
the Company to a successful issue. | 

The motion was adopted, as were resolutions approving the dividend 
and re-electing the retiring director, Mr. C. Williamson Milne. 

The CHAIRMAN then referred to the future capital requirements of 
the company, and the retiring auditors having been re-appointed, 
& vote of thanks to the Chairman concluded the proceedings. 


Nernst Electric Light (Ltd.). 


At the meeting on Tuesday, the chairman (Mr. B. M. Drake) moved 
the adoption of the report given in our last issue. He was pleaced to be 
able to report that during the past year, for the first time, they had made 
& net profit. He regretted that Mr. H. Hirst was compelled to resign 
his seat on the board owing to pressure of other work, but Mr. Wallis- 
Jones and Mr. Oppenheimer, who had been elected directors, would prove 
of considerable assistance to the company. The net profit for the year 
was £3,926. 1s. 11d., against a deficit of £3,157. 98. 7d. in the previous 
year. Mr. Drake procecded to explain the various items in the accounts. 
The value of patents had been left as before, the charges in connection 
with the maintenance of the paten's having been paid out of revenue, 
as they only amounted to about £70. It has not been necessary to 
augment the suspense account as a result of the year’s working, but an 
item which previously appeared under another heading was considered 
by the apditors to fall under the suspense account owing to alterations 
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introduced under the new working agreement with the Allgemeine Elek- 
tricitits Gesellschaft. The royalty on lamps sold in Great Britain was 
considerably in excess of last year's figure, but it was thought inadvisable 
to publish that as a separate item in future. He was pleased to say that 
the working arrangement with the Allgemeine had resulted in the con- 
tinuance of friendly relations, and he was satisfied that they were doing 
their best to improve the quality of the lamps sent out. With regard to 
the progress of the lamp itself in the last report of the Allgemeine Com- 
pany it was stated that the Nernst lamp, as regards durability and life of 
burners, had been further improved, and was showing good results, particu- 
larly on the higher voltage circuits. New types of атр had also been placed 
on the market. Up to date approximately 2,000,000 lamps and burners 
had been sent out, and the demand was increasing. Mr. Drake said that 
they had received some excellent reports from their own districts, and 
others were of a varying nature, dependent largely upon the local skillavail- 
able and the regularity of the supply upon which lamps were used. The 
lamp consumed about half the current required by carbon lamps for thepro- 
duction of an equivalent amount of light, but, like the Welsbach mantle, 
with which the Nernst lamp was so much associated by the earlier 
investors, it was & more delicate piece of apparatus than the ordinary 
lamp ; hence it was more difficult to get to its destination, and required 
& skill in handling which was not always available. For those reasons 
they ought to appreciate the fact that the original hopes formed of the 
invention—namely, that it would create & complete revolution in the 
industry - would not be realised by the lamp in its present form. It, 
however, fulfilled a useful purpose, and he had little doubt that sales 
would increase, especially in quarters where the generating stations had 
been well designed and the staff possessed good electrical knowledge. 
With regard to their finances there was no doubt that the directors 
would not, under existing circumstances, be justified in dividing any 
profits made until the losses of the past had been made good. The report 
and accounts were adopted, and a resolution was passed in favour of 


reducing the capital to £100,000, in ordinary shares of £1 each, all one 


class, the preference shareholders receiving £75,000, and the ordinary 
shareholders £25,000. 


India Rubber, Gutta Percha, and Telegraph 
Works Co. (Ltd.) 


The fortieth ordinary general meeting of this company was held on 
Tuesday, Major Leonarp Darwin in the chair. 

The SECRETARY (Mr. A. P. Crouch) having read the notice conven- 
ing the meeting, 

The CHAIRMAN (having feelingly referred to the lamented death of 
Mr. Scott, a director of the company) moved the adoption of the report 
and accounts, and said they were not at the present moment engaged in 
any work of great importance. ‘The directors thought the shareholders 
were to be congratulated on the result of the year’s working, as it would 
be noticed that, while paying the usual dividend of 10 per cent. for the year, 
there had been written off buildings, machinery and ships £46,150, or some 
£26,000 in excess of the usual annual depreciation. The general business 
had fallen off in bulk when compared with last year, and competition had 
been keen. In one line, a not inconsiderable one, they had been beaten 
by German manufacturers, who, under the cartel system in vogue 
amongst them, were selling, he believed, about 18 per cent. cheaper to 
English consumers than they sold to the German trade. The directors 
hoped to recover this line by new methods of manufacture while 
maintaining the good quality of production. The laying of the 
San Francisco-Honolulu cable was successfully accomplished shortly 
after the directors met the shareholders a year ago. Since the 
laying this cable had continued to give every satisfaction to the 
Commercial Pacific Cable Co. The company’s works at Silvertown and 
Persan were in an efficient state, but it would be necessary to make some 
further additions to the plant if, as the directors anticipated, the new 
motor tyre referred to in the report met with the approval of the motor- 
ing public. Their chairman (Mr. Marskam) was absent on a tour in 
Japan, and would, doubtless, make the company's name and the nature 
of their manufactures known to many iu the districts he would visit. 
Mr, Moore, who was also absent, was expected to leave Cape Town on 
the 16th inst. on his return journey. He then moved the adoption 
of the report and accounts, and the payment of the dividend therein 
recommended. 

Mr. GEORGE HENDERSON seconded the motion, which was carried 
unanimously, 

Major Darwin and Mr. C. H. Moore, the retiring directors, were re- 
elected, and the retiring auditors were re-appointed. 

Mr. COCKBURN proposed a vote of thanks to the chairman and 
directors, and, on the part of the shareholders, congratulated the 
managing director (Mr. Robert Kaye Gray) upon the distinguished posi- 
tion to which he had been nominated. 

Mr. ROBERTSON seconded the motion, which was carried unanimously. 

The CHAIRMAN, in reply, said the directors had adopted a cautious 
attitude, and had spoken of trade as not being very flourishing for the 
time being, but he thought that the general outlook of the company was, 
on the whole, very promising. 

The proceedings then terminated. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—The interim report of the 
directors to December states that, having regard to the very unfavourable 
weather which has prevailed throughout the past year, the tratfic receipts of 
the various associated undertakings show on the whole satisfactory iucreases. 
During the present year over 50 route miles of new or reconstructed tram- 
ways or light railways have been opened for traftic by electric ‘traction 
on the overhead system. The policy of the directors for some time past 
has been to restrict as much as possible further capital commitments 


on new schemes or extensions, and the attention of the management 
is now mainly concentrated upon increasing the revenue from the com- 
pany's present investments. No portion of the authorised additional 
debenture capital has yet been issued. The Auckland Electric Tramways 
Co. (Ltd.) (New Zealand), in which the company has an interest of nearly 
£300,000, has been successfully established, and some of the lines 
opened for traffic. Traffic receipts are in excess of the estimates, and 
it is expected a dividend will be paid on the ordinary shares of the 
Auckland Company for this the first year of working by electric traction. 
The business of the Metropolitan Electric Tramways (Ltd.), in which the 
company holds shares to the amount of about £219,000 and has guaran- 
teed to raise further capital to the extent of about £300,000, is also 
developing satisfactorily. Arrangements are in progross for the consoli- 
dation of the company's interests in the various associated companies 
in Birmingham and adjacent districts, now operating about 90 route miles 
of tramways and light railways. During the past session the company 
obtained acts of Parliament authorising the construction of and recon- 
struction for working by electric traction of existing tramways at 
Brighton, Shoreham and Croydon, and generally the company’s business 
is developing satisfactorily. The usual interim dividend on the ordinary 
shares is declared. 


——— eee 


JOHNSON-LUSDELL ELECTRIC TRACTION CO. (LTD.)— The directors’ 
report for year ended June 30 states that а series of trials of the 
company's motors and controllers had been made under skilled super- 
vision over the tramways of the Newcastle-on- Tyne Corporation, and had 
been reported upon favournbly. A gain of 25 per cent. in efficiency had been 
certified by the electrical experts appointed for the put pose over the standard 
method of traction. It was pointed out that if further improvements could 
be effected the gain might be increased to 40 per cent. At the same time 
certain defects in the smoothness of operation called for a remedy before 
the apparatus could be accepted generally by tramway managers. To 
enable those improvements to be carried out, Messrs. J. H. Holmes & Co., 
who were interested in the promotion of the company, agreed to lend 
£10,000 at a low rate of interest, this sum not to be repaid unless the 
company became an assured success. During the past year continuous 
attention has been given by the technical staff towards accomplisbing 
the objects in view. Twenty motors and controllers were built in 
Berlin, fresh patents have been taken out, incorporating new and 
valuable features, while a braking system has been devised, which, 
it is anticipated, will be adopted generally for tramway work. It 
was now reported to the board that the objects aimed at had been 
accomplished. A car fitted with the new apparatus has been run on 
trial at Newcastle, This trial was attended by the directors, the com- 
mittee appointed at the last meeting and other leading shareholders. 
Arrangements have been made to have independent efficiency tests 
applied by leading authorities, and to have the operations watched by 
tramway and electrical engineers. If the apparatus ghould prove as 
efficient as is claimed, its value cannot fail to be established as an 
important and striking advance upon present standard methods of 
electric traction, and lead to early development on commercial lines. 
The long delay in reaching those results has (says the report) been a 
matter of grave anxiety to the board, but the directors were powerless to 
expedite a process of improvement which depended upon highly-skilled 
experts working upon a problem which has taxed the brains of electrical 
engineers for many years. The meeting of shareholders is to be held on 
Dec. 22, but will probably be adjourned to a date in February. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— — 


NEW COMPANIES. 


ASHFORD AND DISTRICT ELECTRIC SUPPLY CO. (LTD.)—Reg. Dec. 12, 
capital £1,000 in £1 shares, to construct or acquire any tramway or tram- 
ways in Tavistock or elsewhere in Devon, and to carry on the business of 
suppliers of electricity for light, heat, sound and power, electrical engi- 
neers, electiicians, mechanical, electrical and chemical engineers, &c. 
The subscribers are A. T. Pressland, electrical engineer, C. L. Cooper, 
electrical engincer, G. D. Handley, A. West, electrical engineer, E. W. 
Oakley, C. S. Ashdown and A. J. Fippard, electrical engineer. 

BRITISH CABLE SYNDICATE (LTD.)—Reg. Dec. 11, capital £3,000 in 
£1 shares, to carry on business of electricians, electrical and mechanical 
engineers, ironmongers, makers of electric tramcars, motor cars, «c., 
manufacturers of and dealers in electric light cables, telegraph and other 
wires and accessories, dynamos, motors, telephones, arc and other lamps, 
electric light fittings, &c. Reg. office, 70, Bishopsgate-street Within, 
London, Е.С. 

KROEGER LIGHT-CURE AND ELECIRO-THERAPEUTIC INSTITUTES 
(LTD.)—HReg. Dec. 7, capital £15,000 in £1 shares, to acquire goodwill of 
certain businesses carried on under the style of Kroeger's Light-Cure 
Institutes, and to carry on the business of proprietors of sanatoria, 
hydropathic and other establishments, medicated, light, electric and other 
baths, &c. Mr. Kroeger is permanent managing director. 

PENZANCE AND DISTRICT ELECTRIC SUPPLY CO. (LTD.) —Reg. Dec. 12, 
capital £1,000 in £1 shares, to construct or acquire any tramway or tram- 
ways in Penzance. The subscribers and other particulars are the same 
as in Ashford and District Electric Supply Co., Ltd. (q.v.). 

SYNCHRONISED ELECTRIC CLOCK CO. (LTD.)— Reg. Dec. 5, capital 
£2,500 in £5 shares, to acquire certain provisional specifications for 
patents, improvements in electrically-synchronised clocks, &c., and to 
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manufacture and deal in electrical and patent clocks, &c. First 
directors are B. Bonnisken, J. H. F. A. Chandler, W. Davis, C.C., R. 8. 
Gold, W. G. Leigh, G. Norris, C.C., and H. E. Thornley. 

TAVISTOCK AND DISTRICT ELECTRIC SUPPLY CO. (LTD.)— Reg. 
Dec. 12, capital £1,000 in £1 shares, to acquire any tramway or tramways 
in Ashford, Kent. The subscribers and other particulars are the same as 
in Ashford and District Electric Supply Co., Ltd. (q.v.). 


MORTGAGES AND CHARGES. 

GENEVA TRAMWAYS CO. (LTD.)—Debentures for £39,692. 7s. 9d. (39 
of £1,000 each and one for £692. 7s. 9d.), created by resolution of Nov. 5 
and dated Dec. 7, 1903, have been registered. Property charged : Com- 
pany's undertaking and assets, present and future, subject to agreement 
of June 30, 1903, with London Trust Co. and Messrs. L. Hirsch & Co. No 
irustees. Holder, A. Ries. 

HOVE BLEOTRIO LIGHTING 00. (LTD.) Debenture dated Nov. 23, 1903, 
to secure £7,500, supplemental to trust deed dated June 30, 1896, to 
secure an unspecified amount of debenture stock, but stamped to cover 
£50,000, has been registered. Property charged: Company’s undertaking 
and property, present and future. ‘Trustees, Col. A. J. Filgate, R.E., and 
C. F. Tufnell. 

KEYNSHAM ELECTRIC LIGHT AND POWER OO. (LTD.)-Issue on 
Nov. 30 of £1,200 debentures, part of series created same date, to secure 
£1,500, charged specifically on company's freehold land and buildings at 
Keynsham and as floating security on company's undertaking and property, 
present and future, including uncalled capital, No trustees. 

PROVINCIAL ELECTRIC CONSTRUCTION 00. (LTD.) — Issue on Nov. 24 
of £800 debentures, part of series created Nov. 20, 1903, to secure £1,000, 
charged on company's undertaking and property, present and future, 
including uncalled capital. No trustees. No previous issue of same series. 


CITY NOTES. 


— — 

MEMORANDA.—Bank rate 4 per cent. (sinoe Sept. 8, 1908). Price of 

silver 2594. per оз. (Dec. 17). Consols 883—88§ for money, Bp se 
for account; 21 per cent. annuities 884—883 (Deo. 17). nsols Pa 
Day, Jan. 6; Stocks and Shares Continuation Days, Dec. 28 and Jan. 12; 
Ticket Days, Dec. 29 and Jan. 18; Pay Days, Dec. 30 and Jan. 14; 


Mining Share Carry-over Day, Dec. 24. 


APRICAN DIRECT TELEGRAPH 00. (LTD.)—The coupons of the 
company’s 4 per cent. mortgage debentures to bearer, due Jan. 1, will 
be paid on and after that day at Parr’s Bank, Bartholomew-lane, 
London, E.C. The debenture register will be closed from 24th to 
91st inst, inclusive. 

BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY OO. (LTD).— The 
transfer books and register of holders of the debenture stock will be closed 
from 18th to 81st inst. inclusive, preparatory to the payment of interest 
due Jan. 1. 

CAPE ELECTRIC TRAMWAYS (LTD.) —An interim dividend of 5 per cent. 
(tax free) has been declared. 

CITY OP LONDON ELEOTRIO LIGHTING CO.—The transfer books and 
register of holders of the £400,000 5 per cent. first debenture stook and 
£300,000 44 per cent. second debenture stock are closed from 17th to 
81st inst. inclusive. 

COUNTY OF LONDON AND BRUSH PROVINCIAL ELEOTRIC LIGHTING 
00. (LTD.)— The transfer books and register of holders of the first deben- 
ture stock will be closed from 18th to 81st inst. inclusive, preparatory to 
payment of interest due Jan. 1. 

EASTERN TELEGRAPH OO. (LTD )—Payment will be made on Jan. 15 
of a dividend at the rate of 34 per cent. per annum (less tax) on the pre- 
ference stock of the company for the quarter ending Deo. 31, and an 
interim dividend of 1} per cent. on the ordinary stock (tax free) in respect 
of profits for the quarter ended Sept. 30. The transfer books will be 
closed from Jan. 7 to 14 inclusive. 

EASTERN EXTENSION AUSTRALASIA AND CHINA TELEGRAPH OO. 
(LTD.)—The directors have declared an interim dividend for the quarter 
ended Sept. 80 of 2s. 6d. per share (tax free), payable 15th prox. The 
share register will be closed from 7th to 14th prox. inclusive. 

GENERAL ELECTRIO CO. (LTD.)— The transfer books of the preference 
shares of this company will be closed from 18th to 31st inst. inclusive, 
preparatory to the payment of half-yearly dividend. 

GENERAL TRUST AND FINANCE (LTD.)— The first report, to Sept. 80 
states that the company has taken an interest in the Compañia General 
d'Electricite de Lourenço Marques to the extent of ths of the share 
capital. 

MICA.—A prospectus is in circulation of the Brazilian Mineral Syndi- 
cate (Ltd.), formed with a capital of £10,000 in £1 shares, to acquire 
provisional leases and options of purchase of two properties named 
repectively Boa Vista and Fonseca, in the State of Minas Geraes, Brazil, 
reported and believed to contain very valuable deposits of mica," and to 
iake on lease or otherwise acquire similar properties in Brazil or else- 
where; and to otherwise deal with such property. Subscriptions are 
invited to an issue at par of 4,700 of these shares, to provide working 
capital, to pay the cash portion of the purchase price, and to defray 
expenses of promotion, &c. Reports accompany the prospectus con- 
cerning the probable output of the mines, including an extract from a 
Paper read before the Institution of Mining and Metallurgy in April 
last on The Occurrence of Mica in Brazil and on its Preparation for 
Market," by Mr. H. Kilburn Scott. The bankers of the syndicate are 


t 


1 

Messrs. P. Macfayden & Co., Winchester House, London, E,C.; the 
secretary and offices are Mr. Charles A. Sack, 29, Great St. Helens, 
London, E.C. 

PROVINCIAL TRAMWAYS CO.—The directors’ report states that the 
net revenue received from the local companies for the year ended 
Sept. 30 amounted to £23,353, compared with £18,551 in the preceding 
year. £6.000 has been set aside for depreciation, and, including balance 
brought forward, the available total is £18,794. Dividends upon the 
ordinary shares of 6s. per share for the year are declared, leaving £2,742 
to be carried forward. 


STOCK EXCHANGE NOTICES.— The Stock Exchange Committee have 
appointed Dec. 29 a special settling day in and have granted a quotation 
to 52,000 fully-paid £5 ordinary shares, 61,000 fully-paid £5 6 per cent. 
cumulative preference shares and £300,000 44 per cent. debenture stock 
of Dick, Kerr & Co, (Ltd.). The committee have also ordered a further 
issue of 1,500 fully-pnid £10 5 per cent. cumulative preference shares of 
the British Columbia Electric Railway Со. (Ltd.) to be quoted. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week E Ine. AGGREGATE. 
T вака | 8 Me NG UE Amount, Ins or 
— MN. weeku. oun Deo. (a) 
£ £ mE 2 4 
* Aberdeen don Deo. 12 1,079 + 970! 98 84,896 + 6,936 
Ayr Corporation.. » 5 368 | + 4! 99 9.627 + 
nir 652 2 о 606 6 % 00 [1] 4 ' 153 t 19 484 K, 701 - 
Bexley District Councll...... » 11 102 РИД 10 1,674 i 
Biene МАРИТА ИВ : = ive s» | E 
mingham Tramways...| „, 12 4,804 | + 342 | 99 118,531 4 
"Blackburn Corporation... a FR T vos Rs m 5 = 
ackpoo On. 99 0 264 t 2R | $96 87,063 - 158 
Blackpool and Fleet wood. „% 12 159 | + 17 94 20,375 — 108 
Blackp'l,St.Apne's&Lytham| „„ 10 128 | + 93 | 16 860 + 430 
Bolton Corporation ......... „ 18 1,660 + 201 87 68,207 + 8,159 
,Bournemouth Corporation..| „„ 9 770 Sed 87 38,4898 E 
Bradford Corporation ...... » 18 8,894 | + 889 ! 3 140,198 + 19,510 
Brighton Corporation.. „ 13 721 + 93 87 84,657 + 9,7 
„Brisbane Tramways ......... Oct. 98 8197 | - 78 17 : + 416 
Bristol Trams 4 Dec. 11 \ 4.9090 + 47 8 12,9388 ‘+ R48 
Buenos че & Belgrano. . Nov. 15 8,938 | - 16 4 12,770 + 817 
Burnley rporation......... Dec. - | 145 + 118 87 0 + 6. 585 
urtom Corporation 00% % r1] eee 19 910 ( eee 
Caloutta Tramways Оо....... „ 12 35,637 | +28,918 | 94  n799,070 nl 41,9904 
Camborne- ne Redruih wee | on M 167 pis sano des 
ration ......... EN QR + 167 87 72,973 + 19,911 
Carlisle Tram Co. „„ 13 169 | + 51 .7 49 9,99 + 842 
Central London lway .. „ 12 1,404] — 276 94 153,154 — 1,186 
Chatham and Dist. Lt. Rys.) „„ 10 | 46 + 197 | 49 26,471 oe 
City & South London Rly.| „ 18 8458| - 419 | $94 61,645 - 9,09 
р стос 8 rams Co. we [1] 10 + 87 89 | 25,409 | * 8,168 
Devonport & Dist, Trams.. |. , 4 420 T Sl | 483 22,320 + 1,463 
Dover СогрогаЧоп............| „ 19 176 | + 37/15 · 8,651 + 107 
Dublin & Lucan Railway.. | „ 18 83 | + 7| 94 | 808 4 180 
Dublin Southern Distriot.. „ 11 7 + 847 433 94,591 181 
Dublin United... .. . . . „„ 11 3,575 + S47 %43 “008 | * 8 
Dudley —8Stourbridge......... bi 4 7 + 83 | 43) | 40,424 + 8,759 
Dundee Corporation me » 9 768 | + gii ia dis 
East Ham Council............ „ 12 564; + 152,187 | 94950 + 7.828 
Gateshead & Dist. Trams... i 4 884 | 4- 15 | 4*4 42,503 + 5,367 
Glaagow Corporation......... „ 12 18,682 | + 9,066 28 883,044 + 40,183 
бн С Ае AM si р | He + 9! e | 11,687 + 1,945 
reen 0 asgow.. i н t + l4 48 26,446 + 2,152 
5 еа i e 0 | „ A кыш 
Hudder feld . . . ... „, 19 1087|+ 207 96 46,13. + 7,198 
Hull Co tion ............ „ 12 1,822 | + 209 | 197 69,205 + 4,065 
pissed rporation......... » 9 111 995 4 483 T 
Ipe, Деп Corporation 8 8 7 | si : T ud ET 
anet Co. ............ „ 12 318 | + 10 21 21,840 — 991 
кылы corps District эз : 5 t 8 484 ' 6126 + 176 
„Lanarkshire O. .. „ 10 5838  .. 17 12.788 u 
Co n „ 12 4.980 + 430 33 | 201,877 + 19,64 
Liverpool rporation ...... » 659,317 + 285 40 499,774 + 16,255 
Liverpool Overhead Rly. ..| „ 13 | E + 143] 94 89,762 + 2,606 
97 LI + 1,384 о 
— 1 n sen ee 
%%% ‚ , 99 eon 7 eee 
Manchester Corporation » 12 10,787 | + 8,997 26 305,738 + 159,617 
Mersey мау ............... „ 12 1.904 + 284 24 . 81,589 + 6,261 
Merthyr ........................ н 1 182 | 4- 19 (1 9,633 .- 7 
Middleton ..................... » 4 39b | — 27 4 15,383 + 1,868 
Newoastle-on-Tyne Corp... | „ 13 | 8,483 | + 507 | 94 83,724 — 1.898 
Newport (Mon.) ............... „ 12 438 | + 272 10 4,859 + 2.159 
Oldham, Ashton & Hyde. „ 4 494 + 12] 464 2.502 + 1,01 
Perth (W. A.) Elec. » 11 1,567 | + 9249 , $49 57,724 + 6,696 
Peterborough *»*999206060099 902097 97 4 10⁵ eee 45 7,103 | ee 
Poole and District............ „ 4 199 + — 8| 44, 1403 + 2,084 
Portamouth Corporation ... „ 12, 1,987! + 237 | 137 07,910 + 4,493 
"Potteries .. sine rien „ 1 1,618 + (67 484); 76,07 + 8,254 
g ой......... { 9 — ore! ove . 
Bothesay ..—. „ „ 4 38 | - 6, 44 6879 + 1,595 
„Baltora rporation ......... ш M 54 4 959 + 100005 + 41,26 
өегпевв ..................... ўз e , | e 
Sheffield Corporation „ 13| 4,198) + 479) 24 | 109,981 + 8,861 
Southampton Corporat' n.“ „ 10 861 | + 126 | .. Z E 
Southend Corporation ...... » 9) 181 | + © 86 | 19,431 + 1,989 
s e Tramways ...... „ 4 245 | + 90 460 16,174 |+ 2,648 
S. Staffordshire Trama, ..| „„ 4 951: +4 33| 4 44,501 + 8,019 
Sunderland Corporation ..| „„ 18 988 | + 26 87 | 45,780 + 2,168 
*Swansea Trams ............... „ 4 482 + 63 48 27 j+ 2,118 
Taunton Trams ...........| „ 4 48 | - 9, 45 2,22 ,- 202 
Tynemouth and District ...| „„ 4 175 - 17 484, 15015 + 164 
Tyneeide Trams Co. ......... » 9 951 | + 58) 49 | 15816 |  .. 
allasey District Council.] „ 18 573 | + 110 #37 926214 + 8,886 
Weston-super are eovesnen: » 2 26 =. 1 48 5,6 і 0 2H 515 
Wigan Corporation ......... m | - eae РЕ КР | 
Wolverhampton District. „ 4! $26 | + 28 | 484 18,849 rt 7,674 
Wrexham Pec 66% „„ 2 » 4 1 109 eee 85 4,914 i Ы 
Yorkshire Woollen District es 4 485 414 16,157 
(a) These comparisons are with the corresponding period last year. 
* Partly electrica], t Minus 8 days, « Plus 8 days. $ Plus 2 days 
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ELECTRICAL COMPANIES' SHARE LIST. 


Prios | Йй ла АЕ 
Е 3 ae i Deo 18 735 DUR | рус) | Som “ f Don 
о i 
Hign- о 
x ELECTRIC RAILWAYS, TRAMWAYS,20. 4 eel ae | " TELEPHONES. Pad -—— 
inglo-Arg'tine Sh(1t0280,007)5 ш.Р 44-43 |5 5 3 | Ар, oct. 5 | 4*.|| t во Н Telephone fall id) ....... —€— = August 
Bt.| 6% | Do. Permanent 6% Deb. Stock ......... 127 —182 | 4 13 0 - 130 |1294 [St. 6% | National Co. Pref | Stock Ше — 101 —105 B 18 9 * 102 1014 
1010/ | Barcelona Tramways Ord. ......... KA 7 517 8 ХА .. | St. 5 | Do. Def. Stock . 18—81 |6 0 6 i 7 
5/0 | Do. 5% Cum. Pref, ........ n 9—10 5 0 0 is 50 n 10| 6% | Do. 6 per Cent. Cum. ist Frei 13—14 |4 5 9 | Feb, Aug 
44%| Do. 44% Deb. Stock „ 91 96 | 4 14 5 i .. | .. |] 10 60 | Do. 6 per Cent. Cum. 2nd Prei 13 —14 |4 5 9 Feb, Aug 
5% | Do. 5 per Cent. Deb . 97 —102 | 4 18 10 » | - f 6| 26 | Do. 5perCent. Non-Cum. ard Pref... 54—5 |413 0 Feb, Aug | 55 
.. | Brisbane Electric Trams. Invest. Ord.| 2—3 #5 e oe .. St. 34% Do. Deb. Stock 33 per Cent. (red.) .. 96 —98 | 312 9 | June, Dec 961 
2/0 Do. Брег Cent. Cum. Pref. ............ 83-43 5 17 8 " .. | .. Ist.] 47 | ро 4 per Cent. Deb. Stock em .. | 102 — 8 і 
1043 17 5 $ i 
44% | Do pet Cent. Deb. Prov. Certs. 99 —10: |48 Б EN we | ..|{ 1| 0/75} Oriental .................... we] 1—21 | 613 4 | April, Oct| . 
8% | Bristol ways and Carriage Ord. 20 —21 | 10 10 | Feb, Aug m .. U 1| .. | Do. брег Cent. Cum. Frei. — 1 —11 Ке б 
47 Do Cum. Pret. fully paid) . . . 104—104 | 8 15 11 x 7. | Tl 5 4% | United River Plate 6 |516 8 July. bli 
4% 4 per Cent. Debe, а. 106 —108 | 3 14 1|Feb,Aug | ..| .. | 5 % | Do. 6 per Cent. Cum, Бю da 415 8 June, Dec. 
| 65 | British Golumbis Blee. Kiwy. Del Grd| 73 —82 | 3 12 9 .. 803 |79 st. 5% |* Do. Б per Cent. Deb. Stock (red.)... 104 - 107 4 13 9 June, Des 
| 6 Do. Pref. Ord. Stock ..................... 91—91 |5 6 2 - 9:3 | 97) | ELECTRICITY SUPPLY ! 
4/21 | Do. 5% Cum. Perp. Prei 10 —103 4 15 3 2 | My Blackheath : 
44%| По. Cent, Ist Mort. Debe. .... 102%—104%| 4 6 7 5 cs aas ee ман огои Ош осер 3 .. e debe 
6/0 tBritish Кече Traction Ord... 1-12 | 618 4 » i2 ИХ DO: ыл Db. SiE PEY. Cte.[rd.&con.)| 116 —119 | 8 15 7 s" лие 
6/0 | Do. брег Cent. Cum. Pref. ............ 113-113 | 5 2 2|Feb Ang 11 | 11,, || 101160 | Bournemouth & Poole Elec. Вор. Ога.) 124- 18} | 5 18 6 » : 
6/0 Do. 6 Cent. P Debs „.....| 120 —123 4 1 4 7 и n ^ | 10| 4/6 Do. 4 per Cent. Cum. Pref ............ lv —11 4 110 eo ee 
3 Buenos yres and Be б Ота... 21—3 БА 5 82| 3 10| 6/0 | Do. 6% Cum. Second Pref. ............ 11-12 |5 0 0 А ЕР 
8/0 | Do. т Cent. A Cum. Frei. 53—54 5 1 0 » bi | 59 | 2r | 44% | Do- „44 per Cent. Deb. Stock (rod) . 108 —108 | 4 5 8 "A 
3/0 | Do. FFT 4—5} 5 14 3 : н, | 3t.| 49% Bromley (Kent) ELLt. d Power lstDebs.| 100 —103 | 4 7 5 » s3 
6% | Do. bet Oed nt. Debe, . 106 —109 | 4 12 10 ie 85 CFT Ога.) 101—10) | 4 3 9 s: - 
5 Do. 5% даа Deb. Stock Prov. Certs. 98 —101 5 0 9 A. "S р \ b 8,6 7 per Cent. Pref. ss0220090000900098 00 10 —1 3 8 8 Mar, Sept 103 
2 Calcutta Tramwa OE ERAI —71 |3 2 1 $5 7 | 63 Boe} 92 Calcutta Electric Supply Ord. ............ 66-71 |4 6 8 T . 
A Do. 447 1st Deb. Stock (red.) .........| 105 —108 | 4 4 11 * [x6 | .. ДЗС 1X | ventral Elec. Sup.Co.£7 Jour Di Stock. 105 —18 | 8 13 11 .. 
Cape Electric Tramways Shares . 17-2 | 710 0 ie on que 6 40 Charing Cross & Strand ElectricSup..| £}-9} 5 s !|Feb Аш | .. | .. 
4 | Central London Ordin Stock . eee 03 — 98| 4 4 9 June, Dec | 914 | 033 || 5| 2/8 | Do. 4 per Cont, Prof. .................... 5i—53 3 18 8 | Feb, Aug | 53 | 5i 
| 47 | Do. 4 per Cent. Pref. Stock 99 —102 | 8 18 10 : NES PELLEM roi Oo eere d edili иге аа о > 41 4 
4% | Do. Deferred Stock ............. e 96-99 |41 8 : .. БА 4% |f Do. 4% Deb. Stock (rod 103 —105 |316 3 ss 1 [ras 
47 | Do. 4per Cent. Debs.. . . . 115 —118| 3 7 11 e sn] . 29, | Chelsea Electric Supply Ord............... 5—6 |4 3 4 | March .. -- 
2/6 | City of Birmingham Trams.5% Cm.Prf.[ 5 – 64 |41011 М MEME ЯЕ Do. 44 per Cent. Deb. Stock ds 107 —110 4 8 0 27 
4% | Do. 4 per Cent. 1st Mort. Debs. ...... 99 —102 |319 0| .. mM PRIM EC ondon Kieciro leds dra 14-1 | 616 4|Feb Aug | 10 
.| 24% | City and South London Rly. Con. Ord. iip [6 5 отв Aus. | £0. | a7 en 00 |. Dos. 0 por Cont Oam, Ет, се. 18 —14 | 4 5 9 | Jan, nur 134 
| БУ" | Do. б per Cent. Perp. Pref. (1891) ...| 196 —129 |318 7 | Feb, Aug | -. | St. „25 5. 5 рег Cont. Deb. Stock (red.)..... 122 —127 | 3 18 11 | Ja, рес. -- 
6% | Do. (1898) etsi een cen 193 —196 | 4 0 4 A | St. 44% | Do. 447 and Deb. Stock (red.) ........ 102 —105 |4 9 Б is 
. 62 | Do. (1901). . 120 —125 4 1 1 с ' | ond 10| 40 | County of London & Brush Prov. Ота] 74-84 |414 2 x T 
| 4% | Do. 4 per Cent. Perpetual Debs ...... 100 11% 7 | May, Nov| «| ПСО. 00. 6 pei Cont. eum. тераа 114—124 | 416 0 | Mar, Sept | 118 
5% Colombo Trams&Ltg.5/ 1st Mt.Db.(rd ) 100 —103| 4 17 0 ji | oc [t| 447] Do. 43% Deb. Stock (all paid) (red.) 108 — 1114 2 8 A i 
50 | Dublin United Trama. (1896) Ltd., 1913 |4 4 7 7 Е 3 St.|27,0]| Do. Second Deb. stock Prov. Certs..| 99 —102 *- P 
6/0 Do. 6 per Cent. Pref. ..................... 15 16 [3 15 0 M vs - 5 20 | Folkestone Elcctricity Sappy бо, sh 51—8 4 3 4 . es 
6/0 | Electric gt. & Tract ofAust 6%Cm. Prt. 34—4 613 4 Е i E St. 44%} Do. 4} 186 Deb. Stock rends 100 —103!4 7 Б 25 et 
| 5% | Do. Брег 0 Deb. Stock (red.). 95 — 520 = "| Ld 836 | Hove Electric Lighting —B 78-8} |5 0 0 e -. 
Bju Gt. Nortbern & City n Prt. ou (42) 1—84 310 7 73 ‚. 5 6/0 5 о таана а. Ord.. TE 1 —114 4 611 ve oe oe 
А Gt. Northern, Piccadilly & Brompton d Fi 6 6 per Cent. Ist Pref................... 64—7 4 5 9 Jan, Јају ß 
Ord., Speyer Bros. Scrip Certs. ae 9 —10 2. 9 m 8t. 4 кы .& Kn gtbg. Co. &Nottin Hill 
10% {Imperial Tramwaye Ord .................. 20 —21 4 13 0 Mar, Sept! Co. (Joint Station} 4% Deb. Stck. (red.) 101 —104 | 3 16 11 Кя - 
t Do. 6 per Cent. Pref. ........... .. . . 14 —14} | 4 210 | Маг, Sepft :. 5| .. | London Electric Supply Ord. ............ 11—2] а " . 
s 15 t Do. 44 per Cent. Debs. ...... ... 116 —111 4 3 1 Jan, July v » t 8,0 Do. 6 per Cent Pref. ...... ............-. 5 —51 5 9 1 x Эге 
Isle of net Elec. Trams & Lt. 5 Pt. 31—41 517 8 s А oe St. 4% Do, 4 per Cent. Ist Mort. Deb... ences 97 —-100 | 4 0 6 Mr, In, 8, D se | ose 
г "^ Do. 4 per Cent. Deb. Stock ........... 99 95 |4 4 8 2s = Е 10| 80 Metropolitan Electric Sup. Ord. . 17—18 |4 6 1 | April, Oct | 18} 17 
liY | Liverpool Overhead Railway Ord. bxc. T вв aag | xo Msz no at cent Бшш Кто... 44—43 .. Mi 41 
57 | Do. с per Gent. РРӨ......... узе,» luj—10g | 4 13 O| Feb, Aung St. d Do. 44 per Cent.Deb.StocklstMort| 110 —114 | 3 19 8 In, Do.. 
4? | Do. r Cent. Deb 99.—101 |4 1 о Jan, July | ..| . 38% Do. 33 per Cent. Mrt. Db. Stock (red.)| 96 —99 |311 7 2 .. 
5,0 9 nited Trams. 5% Cum. Pret. 114—11} 451 , 1175 E 1 60 Notting Hill Electric Ord................... 12} —13 4 811 March.... 13} 
| 4% Do. 4% lst Mort. Deb. eel 104 —10618 16 8 : 1053" {1044 100| 4% Do. 4 per Cent. Ist Mort. Debs. .....| 99 —1 319 0 КВ Р 
Мегвеу Con. Ord. Stock... 8 —11 ue Se © бє | Б 26 Oxford Electric Ord. T 20009» 600900007 54—53 4 15 8 March са А 
ze Do. 3 per Cent. Perp. Pref. MN. 12—15 6 Ys 13 Е 36. 4% Do 4% Deb. Stock ................... eevee 98 —101 40 6 y . 
Do. 4 per Cent. Perp. Debe. . „ е ` х 1 3 „Band Electric e»0»2999905099402923092099000290000* $—11 8 8 е в 
`” | Metropolitan Electric Trams Def = js i 100 44% |*Royat Elec., Montreal 4)% 1st Mt. Deb| 99 —1ô2 4 8 11 | April, Oct .- | -- 
06 | Do. 57 Cum. Pref. . . . . TH la eu И "| ee | 5t, James's and Pall Mali Electric Ога) 144—153 | #13 9 | Feb, Aug | 15. | 1 
5% | Montreal St. Rly. Su rs Dbs. (1908) 102 —104 | 4 16 2 n 15 . NEUEN! Do. 7 per Cent. Pref. ..................... ihe 4 2 4 Feb, Aug | 83 
44% Do. Sterling 447, Debs. (1922) ......... 105 —107 4 4 1 s * St. 337 Do. 3j per Cent. Deb. Stock (red.) 98 —101 3 JO 4 x : 
„| New General Traction Ord. See n . 5| 9/6 | Smithficld Markets Electric Sup. Ord... 3-33 3 11 5 = e 
* | Do. r Cent. Cum. Pref. 11—23 AS May Е E St. 47 Do. 4 per Cent. Deb. Stock 85 9) 49 6 d 
| 5x Perth ( .A.)Elec. Trams.18tMt,Db.Stk.| 100 —103 | 4 19 0 eis] n] t rs | South London Electric Bupply Ord... 31-39 | 413 4 e. 34 
10/9 | Potteries Electric Traction Ord. ........ S- 9 5 5 3 : Us| nd 6) 26 | Urban Electric Supply О! Ord. s. ; 81 417 7 р s 
50 po. 5 per Cent. Cum. Pref. ............ 84 — 5 6 8 | Feb Aug Vs 6 26 Do. 5% Cum. EL 417 7 es ee | > 
| 44%| Do. 23 per Cent. Deb. Stock ............ 102 —1u5 4 5 9 ! 102 6 6/6 | Westminster Electric Supply Ord. .. 12—13 |5 0 0 | Mar, Sept 123 | 12 
: кош Hance. „ eee x #5 | t| 2/6 | Do. брег Cent. Cum. Pref. ........| 6-6 3 16 11 i. ele 
d Я 67 ^re ( Da ees ee Ё ee 
. Do. 43% Deb. Stock ск (1007 pala)’. eee ш D April, Oct ке ELECTRIC MANUFACTURING, &o. 
-| 82% | Waterloo and City Ord | 91 —94 |3 9 в | June, Dec 97) | .. 1| 6d. | Alliance Electrical Co. 5% Cum. Pref... j-3 | 618 4 ej a 
TELEBRAPHS )| -- Aron Electric Meter 6% Cum. Pref....... A — Y 3 Mar, Sept | ee 
4% »African Direct Tel. 47 Mrt. 1 Deb. (red) 99 —103 | 3 18 0 Jan, July b| 40 | British Insulated & Helsby айе ont 6 —€4 | 7 13 10 July, Feb 
.. | Amazon Telegraph .. 21- 3) as n, : H 5 80 Do. 6 per Cent. Pref... e" 5)—5$ 5 4 4 Jan, July +» 
..| Do. 5 per Cent. Deb. 5 ‚. И E ` dst. n5 Do. 4j" lst Mort. Deb. (red.) e 108 —108 1 4 10 de 1053 
St. 15/0 | Anglo-American..........« . . nn 49 —52 6 1 6 [F, My, Ag, N 49 St. 43% British Tboms'n-Houst'n 4 lst Mt. Db.“ 103 —105 4 5 8 e Soc 
St. 30% | Do. Preferred... ..... ..... е 92 —91 |6 8 3 |E My Ag, N 233 | 928 ||, 5 3/0 | British Westinghouse 67 Ргеї............. 44-5 |5 0 0 6| 4} 
Bt.| 1/0 | Do. Deferred .. ees] 72-83 |012 5 [F, My Ag N 8 73 St. 44 Do. 4 per Cent. Mort. Deb. Stock .. 97 —100 4 1 8 we — | ee 
72 | Commercial Cable Capital Stock .. ... 145 —155 5 9 8 Ju, Ap. y, 0. .. % | Brash Electrical Engineering ............ —1} .. | March . 
4% Do. 4 per Cent. Deb. Stock .......... 90 —93 4 6 0 In Ap,Jy,0} 92 .. P 241 Do. 6 per Cent. Pref. Non-Cum. 1-1: 6 17 2 | Mar, Sept 
10| 7,0 | Cuba Submarine Ord. ... .. 7-8 по о о | Feb, Aug | 72] St. , Do. 44 per Cent. Perp. 1st Deb. Stock 97 —100 | 4 10 0 | Mar, ept TE 
1010/0 | Do. Preference 10 por Gent... .. ., 16 —17 | 517 8] Reb Ausg. St. 2% Do. Perpetual 2nd Deb. Stock .... 78 —£5 |5 8 9 Jan, ЈшШу | 80 | 65 
b| 2/0 | Direct Spanish Огд....................... 21-33 |5 14 4[|ApriLOct| .. | .. 5| 50 | Callender's Cable Construction Ord, .., 11 —12 |6 5 0 Jan. Jay 110 11: 
6| 5/0 | Do. 10 per Cont. Cum. ee 2. 7-8 |6 5 0 April Ot -. Ha? 29, D 4755 Cent, Cum. Pref... 5151 | 4 611 |Jan, July | - . 
44% Do. 44 per Cent. Deb. . ... . . | 97%—1015,] 4 10 10 | Jan, July | -. | .. [>t 407 er Cent. Ist Mort. öebs. (rd.) 106 —110 | 4 1 10 Nor, Мау) .. | - 
20 3/0 | Direct United States Cable ............. 10 —104 | 6 3 10 |Ja,ApJJy,O| 1:4 | 104 1 dz Casiner. ellner Alkali Co. (fully Paid) $—1 1617 2 in eed +2 
447 | Direct West India Cable 44%Rg.Db.(rd.)| 99 —102 4 8 10 Jn, Doc . St. % | Do. 43% let Mort. Deb. (red.). 90 —95 | 415 3 .. “| м 
St. 195/0 | Eastern Огдіпагу.................... .. Е 192 —197 | 5 10 8 Ja, ApJyO 125. 22 1| 0.71| Chadburn's Ship Telegraph Ord ......... —1 |s 0 0 Maren 
8t.17/6 | Do. 33 per Cent. Prof. Stock ............ 85 —83 | 4 0 4 [Ja ApJy,U 873 | 874 ||. 1/6 | Crompton and Co. (Хов. 1 to 54,000) .. 17—24 | 6 13 4 Jan, July | -. | .. 
St. 4% |* Do. 4 per Cent. Mort. Deb. Stk. (rd.) 105 —1‹5 | 8 14 1 | May, Nov .. ||100| 5% |* Do. Б per Cent. Ist Mort. Debs. (red.) 99%—103%| 4 19 4 | Jan, July | 1013 101 
2,6 | Eastern Extension 11—115 |6 1 9 [Ja,ApJy,0| Dj | .. || 5| :- | Edison & swan United A Sh.) (£8 pd.) i .. | Feb, Aus 
st. 4% | Do. 4 per Cent. Deb. Stock ............ 106 —100 3 14 4 | Feb, ug 1.51 с | Po (#5 paid) .. 4-1) .. | Feb, Aug | 1 | . 
10% 47 |+ Eastern & S. African 47 Mrt. Bob. 1570 99 —102 3 18 10 | Feb, Aug | 993 St. 4% | Do. 4 рег Cent. Mort. Deb.Stock(rd.)| 72 —77 5 5 3 June, Dee 
4% Do. 4% Mauritius Sub. Debs. (red.) 99%,—1027%| 3 18 11 May, Nov |190 .. I| St. 5% Ро. 5 per Cent. 2nd Deb. Stock ...... 16—81 |6 8 5 we os — 
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NOTES. 


LAST week we commented in these columns on the action of 
the London County Council with regard to the matter of the 
Belgian tramrail contract. The Council directed that an 
inquiry should be made into the conditions of labour and pay 
of the Delgian and German workmen employed by firms 
supplying rails, —not only so far as contractors to the London 
County Council were concerned but also with regard to the 
firms supplying other municipal departments and the Govern- 
ment. In order to obtain the desired information, the clerk 
has now been instructed to make arrangements for an expert 
adviser to visit Belgium and Germany to make the necessary 
inquiries. The expert is to take with him an assistant and to 
have the services of an interpreter at his disposal. All this 
work is to be executed for the sum of £150, the Council being 
apparently under the impression that this will be sufficient: 
If an expert of high standing can be found to undertake the 
work for such an amount the Council are to be congratulated. 
but we venture to think they will experience difficulty in this 
respect. 

IT is gratifying to observe, however, that in connection with 
the purchase of 12,500 tons of new rails, the tenders of English 
firms have been accepted. Fourteen tenders for the track 
rails were submitted, the lowest coming from Brussels, while 


qm pes 


for the slot rails 16 tenders were received, the lowest in this 
case emanating from an American firm. English firms were, 
however, lowest for acid steel, and their tenders were conse- 
—᷑ 


quently accepted. 


Ir appears from a Paper read by M. P. JANET before the 
Societe Internationale des Electriciens, that considerable 
changes are being made in the construction of the Edison 
accumulator. The active material of the positive electrode 
consists of pulverised peroxide of nickel. The mixture of iron 
and protoxide of iron which constitutes the active material of 
the negative electrode is obtained by passing a current of 
hydrogen over pulverised sesquioxide of iron (Fe,O,) at a 
certain temperature, which EbisoN himself has said ought to 
be 480°C. The reduced iron is then very slowly cooled in a 
current of hydrogen and washed in water; it thus loses its 
property of igniting, or at least of oxidising, when exposed to 
air. The mixture of iron and protoxide of iron, rich in pro- 
toxide, is a bad conductor, but conductivity was formerly 
imparted to it by the addition of small pieces of graphite to 
the extent of one part to four, and from this mixture rec- 
tangular briquettes were formed under a pressure of 4, 300lb. 
per square inch. The positive active material consists of 
Ni,O,, 3H,O, which changes during the charge to NiO, This 
material is an even worse conductor than the oxide of 
iron, and in forming the briquettes recourse again is had 
to graphite, used in even larger proportions than before. 
Now, however, graphite has been abandoned in connection 
with the active material for the negative electrode, and a 
different process of manufacture is employed. The iron is not 
raised to quite so high a temperature, and, therefore, probably 
contains less protoxide; it is then mixed with ammoniated 
copper and oxide of mercury, and, the iron reducing the com- 
pounds, there is finally obtained a mixture containing 61 per 
cent. of iron, 30 per cent. of copper and 6 per cent. of mercury. 
Each particle of this mixture is, according to EDISON, made up 
of a grain of iron covered by a porous envelope of copper 
amalgam, in a very finely-divided state, together with a small 
quantity of oxide of iron. 


— — 


ANOTHER alteration is in the number of plates contained 
by an individual cell. The standard cell which was tested 
in the Laboratoire Central D’Electricité in Paris contained 
14 positive and 14 negative plates; but Mr. Epison has 
experimented with a cell containing 20 positives and 10 
Mr. HIBBERT obtained discharges of 173 ampere- 
hours from the standard cell when discharging at 30 and 60- 


negatives. 
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ampere rates; but, with the new type, Mr. Epison claims to 
obtain 250 ampere-hours at the 30-ampere rate, and 240 
ampere-hours at the 60-ampere rate. In this cell, the capacity 
of the positives is made slightly less than that of the negatives 
in order to avoid the oxidation of the copper and mercury, 
previously mentioned, at the end of the discharge. 


— — 


to the Council, should this be desired, without its being neces- 
sary for the Company to obtain additional powers itself. 
Even if the Marylebone Borough Council does build its own 
electricity works, these would not be completed for a year or 
two, and it would be necessary for it to take supply in bulk in 
the meantime. It may also be noticed that provision is made 
in the estimates in the preamble for increasing the declared 
AT first sight it would seem that the active material itself | Pressure of the supply. 
would be more or less shielded, as it were, by the metallic 
pockets containing it, especially as it is not too good a con- 
ductor, and it is in this connection that a curious though 
fortunate phenomenon occurs. The pockets themselves, it 
must be remembered, are really better conductors than the 
active material, they are in direct contact with the electrolyte, 
and the adjacent faces of the positive and negative pockets 
are only Imm. distant. In these circumstances it is some- 
what difficult to imagine why current enters the active 
material at all, and to obtain a solution to the mystery, 
two cells were connected in series, both being identical, with 
the exception that one contained no active material. A current 
of 150 milliamperes was passed through the cells, and it was 
found that the voltage between the terminals of the cell con- 
taining no active material was 1:8, but between the terminals 
of the other cell it was only 1:62. The back E. M. F., there- 
fore, set up by the pockets is higher than that of the active 
material, and consequently the latter is the conductor so long 
as the charging voltage is kept below 1:8 volts per cell. If, 
however, the applied E. M.F. per cell be increased beyond this 
point, the pockets become conductors, and the potash solution 
is electrolysed in the ordinary way, hydrogen and oxygen 
being liberated. — | 


— — 


— — 


OTHER clauses are inserted in the bill which are familiar to 
those acquainted with the usual form of supplementary electric 
lighting clauses in municipal bills. There is the provision for 
a reasonable minimum charge being made for “stand-by” 
supply, a clause exempting the Council from supplying a 
consumer who has not paid his bill, and a wiring- fittings- and 
motor-hiring clause. The last-mentioned will doubtless be 
opposed by the wiring contractors ; for, if passed as it stands, 
it would authorise the Council to do wiring itself, and it is 
followed by a clause authorising the enforcement of bye-laws 
with regard to house wiring. This, therefore, would enable 
the Council to compete with wiring contractors and at the 
same time to frame rules and conditions as to the manner in 
which contractors with whom it was competing should carry 
out their work. 


eo 


PHYSICISTS throughout the world will learn with satisfac- 
tion of the gift of 60,000fr. to Mme. Сонік in order that 
she may continue her researches in radium, and 40,000fr. to 
M. BRANLY for wireless telegraphy. Both these amounts 
have been awarded by a committee of the Parisian Press 
Association, through the generosity of M. Osiris. In addi- 
tion to this, moreover, we learn that a sum of 30,000fr. has 
been placed at the disposal of Prof. D'AnsoNvaAL to aid him 
in the continuation of his researches in radium phenomena. 


WE give particulars in this issue of a remarkable accident 
which occurred in East London, South Africa, similar in some 
. respects to the fatal accident at the Fulham Baths a year ago. 
‘Owing to a trolley wire coming into connection with the iron 
pole supporting it, contact was made through two other pipes 
to a bath on the first floor of a house, and a man was killed 
by establishing contact between the bath and a water pipe 
. making good earth through the water main. A contributory 
cause of the accident was the fact that the iron pipe leading 
electric light services to the house from the same pole was in 
contact with the pole. Although precisely the same conditions 
are not likely to occur in this country, the question still arises 
whether it would not be advisable to bond every iron trolley 
pole to the rails whether the pole carries guard wires or not. 


— — 


Large sums of money are always needed to carry on scien- 
tific research of any kind, but where radium is concerned the 
amounts required are enormously increased. It would, indeed, 
be rash to venture any prophecy of what may be done with 
radium in the attempt to find a cure or preventative of that 
horrible scourge cancer ; but if there is the faintest ray of hope 
that it may prove even partially effective, then no effort should 
be spared to prosecute investigations until some successful 
method of application can be evolved. But in the interests of 
electrical science and applications other than therapeutic, there 
are even greater reasons why researches into radio-active 
phenomena should be carried out thoroughly and without 
delay, and this is impossible unless funds of considerable 
magnitude are at the disposal of those entrusted with the work. 
Would it be indiscreet to suggest a Government grant in our 
own country. 


THE Marylebone Borough Council's electric lighting bill is 
now available for inspection, and we publish in this issue a 
summary of its contents. Before being proceeded with, 
consent of the ratepayers will have to be obtained at a public 
meeting, and if a poll is demanded this will have to be taken. 
The bill, it will be remembered, is for the specific purpose of 
authorising the Borough Council to raise a loan for electric 
lighting purposes and so to overcome the technical legal 
difficulties raised by the London County Council. It con- 
tains clauses relating to other matters, however, one of 
which provides for a bulk supply being given by the Company 


THE political horizon in Ireland being clearer than it has 
been for some time past, Dublin's citizens are now devoting 
their attention to matters that concern their more immediate 
welfare. We recently described the fine new electricity works 
which have been built in order to keep pace with the extension 
of electric lighting and the probable extension of the demand 
for electric power in the Irish capital. These works were 
costly, partly on account of the unsuitability of their site, 
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and partly owing to the fact that it was deemed advisable 
to make ample provision for a large increase in output, the 
undertaking having previously been starved by the adoption 
of too unprogressive a policy. When the extension was 
finally decided upon, Mr. HAMMOND, who was appointed 
eonsulting engineer, impressed the Corporation with the view 
that it should be on a liberal scale, and the Corporation, 
wishing to atone for past errors, adopted this point of view 
also, and made it clear to Mr. HAMMOND that his estimates 
must be based upon the principle that, after money had 
been borrowed for the purpose, no further electric lighting 
loan should be necessary for some time to come. The sum 
finally borrowed on Mr. HAMMOND'S estimate was £254,000. It 
appears, however, that £438,000 more than this was expended, 
and an application to the Local Government Board was made 
this autumn for sanction to borrow this sum to pay for 
“extras.” We published last week the communication made 
by the Local Government Board to the Corporation after the 
usual inquiry had been held, and this week we report the 
debate which followed in the council chamber. As will be 
seen, the Board has decided that £41,500 of the £48,000 was 
not expended on “extras,” but was simply represented by 
over-expenditure on the original scheme of extensions. 


AN under-estimate of 16 per cent. in a scheme of this mag- 
nitude has naturally given rise to much adverse comment, the 
more so as an endeavour had been made to show that the 
surplus had been spent in “extras,” and that the original 
estimate had not been exceeded. Mr. HAMMOND’S ability as 
an expert witness in inquiries of this nature is such that, if he 
failed to impress the Local Government Board inspector that 
the items in question were for additional work, it may safely 
be concluded that they were not. 


анана 


Manufacture of Lead Accumulators.—The draft regulations 
made by the Home Office for the manufacture of lead storage 
batteries have now been issued without amendment as regula- 


tions, and they will come into force on January 1, 1904. They 
were published in The Electrician, Vol. LI., p. 748. 
Cable Interruptions. Date of Interruption. 
Dominica—Martinique ...................... May 9, 1902 
Bt. Lucia—Martinique ...................... May 9, 1902 
Anjer— Kalianda ......................... Aug. 2, 1902 
Cayenne—Pinheiros ........................ Aug. 18, 1902 
Bt. Lucia—St. Vincent ................ eee Bept. 19, 1909 
Reissi-Issa (Yemen)—Camaran .............. Oct. 22,1 
Paramaribo—Cayenne ...................... Feb. 27, 1908 
New York—Hayti .......................... Apr. 18, 1903 
Tourane-Amo³⸗ù h Nov. 10, 1908 
Cape St. Jacques—Haiphong ................ Dec. 15, 1903 
Mole St. Nicholas—Port-au-Prince............ Dec. 16, 1903 
St. Kitts—San Thomé ...................... Deo. 22, 1903 


Third International Cengress of Mathematicians.— An inter- 
national congress of mathematicians will be held in Heidelberg 
(Germany) from August 8 to 13, 1904. Since the hundredth 
anniversary of the birth of the eminent German mathematician 
C. G. J. Jacobi will fall in the same year, it is intended to 
commemorate this event by an address to his memory at the 
first general meeting of the conference. In connection with 
the congress an exhibition of mathematical models and of the 
more recent mathematical literature is to be held. Full par- 
ticulars can be obtained from Prof. Dr. A. Krazer, Westend- 
strasse 57, Karlsruhe. 

Electric Railways in Sweden.—The Stockholm corre- 
spondent of the Duily Mail states that the Administrative 
Board have decided, after un exhaustive inquiry on the Con- 
tinent and in the United States, to recommend the Govern- 


ment to adopt electric traction on the Swedish State Railways. 
Owing to the vast natural water resources at present unem- 
ployed electrical power is likely to prove much more econo- 
mical than steam. ‘The present intention is to convert the 
suburban lines running into Stockholm oy next year, when 
a substantial vote on account of cost will be passed. The 
transformation of the remainder of the system would then 
proceed gradually. 

Telegraphic Breakdown in Russia.—Yesterday’s Times con- 
tained a message from their Odessa correspondent to the effect 
that in consequence of the recent severe storm in South Russia 
and the formation of a thick coating of ice on the wires, tele- 
graph communication between North and South Russia was 
again interrupted. Only a poruon of the telegrams for the 
north were being got through by a circuitous route, and man 
telegrams for abroad had been refused at Odessa telegrap 
offices. Between Odessa and Kieff a considerable number of 
telegraph posts, only recently fixed, had been broken, while 
the weight of ice on the wires had brought down some scores 
of versts of cable. As such interruptions are of almost annual 
occurrence, it is proposed to carry the main cables north of 
Odessa underground. 

Electricity on Warships.—The recently-launched German 
man-of-war Preussen possesses a very complete electric 
installation, electric power being used, for instance, in connec- 
tion with the numerous ventilators, the ammunition hoists, the 
coal lifts, the cranes for putting the lifeboats to sea, the machine 
tools in the workshop, the freezing machine and the medical 
apparatus. The lighting throughout is of course done elec- 
trically, and there are four search lights of 61,000,000 c.p. 
each. Orders are transmitted by electrical means to all parts 
of the ship, and a system of wireless telegraphy has been 
installed. Electrical energy for all these purposes is produced 
in two small stations, а comprising two steam generators 
of about 105 H.P. and 67 Н.Р. respectively. Each station, too, 
is equipped with a storage battery. 

The Paris Disaster.—The Paris correspondent of the Daily 
Chronicle states that the committee of experts appointed by the 
Prefecture of Police to inquire into the Metropolitan Railway 
disaster, and the improvements to be adopted, has now pre- 
sented its report. One of the principal reforms suggested is 
that the driver should be able to lift the contact shoe running 
on the third rail without leaving his post. At present the 
cars are so constructed as to oblige the driver to leave his 
cabin, go to the side of the carriage and lift the shoe with his 
hands. Another important modification insisted upon by 
the committee is the division of the third rail into insulated 
sections, so that only a limited number of trains may move 
within the section. Each section should also be supplied 
by special cables, provided with overload cut outs. Between 
the stations, and at short distances apart, switches should be 
established all along the line, so that the current may be shut 
off from all or several sections without the necessity of tele- 
phoning. This would prevent danger from the third rail in 
case the passengers had to leave a train between stations. The 
lighting ren the tunnel ought to be assured by a current 
entirely separate from that used for traction purposes. The 
carriages should be made of incombustible material wherever 
possible, and the rest should be made fireproof. The com- 
mittee finally suggests that special provision should be made 
for cooling the motors before starting and during the service. 

Kings College Engineering Society.—Prof. E. Wilson 
delivered a lecture before this Society on December 10th, the 
subject being “Aluminium.” After a few introductory 
remarks in which the price of aluminium was traced from 
the year 1854 up to the present time, during which it has 
varied from £122,000 to £120 per ton, the lecturer proceeded 
to describe the electrolytic method for the dissociation of 
alumina into aluminium. The works of the British Aluminium 
Co. at Foyers were illustrated by excellent lantern slides. He 
next dealt with"aluminium as an electric) conductor, and it 
was pointed out that to carry a given current the ratio of the 
weights of aluminium and copper would be 1 to 2 in favour 
of aluminium. Аз the price of aluminium per ton was about 
twice that of copper, it followed, therefore, that the first cost 
of the metal conductor would be about the same in the two 
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cases, but the aluminium conductor only weighed one-half of the 
eopper. For insulated cables at high voltages, under certain 
circumstances the aluminium cable came out cheaper. By 
alloying aluminium with small quantities of other metals, 
such as nickel, copper and iron, the breaking strength could 
be greatly improved, in one case a value of 46,0001}. per square 
inch being obtained. The beneficial use of aluminium in con- 
nection with iron and steel founding was then dealt with, and 
the results of experiments quoted to show that the magnetic 
permeability and the specific resistance of iron could each be 
increased by the presence of a small quantity of aluminium. 
The enormous affinity of aluminium for oxygen was being made 
use of in connection with welding. The great quantity of heat 
locally produced when, say, iron oxide combined with aluminium 
was sufficient for welding purposes. But perhaps the latest 
development was the use of aluminium mixed with ammonium 
nitrate for the purpose of forming an explosive. The lecturer 
pointed out that great safety and cheapness were combined 
with a strength, if necessary, equal to that of the most 
powerful of known explosives. The reaction which took place 


A. Rashleigh Phipps (London) and W. R. Rawlings (President National 
Electrical Contractors’ Association). 


For Manufacturers’ Association: H. Bevis (General Electric Co., Lon- 
don}, C. 8. Northcote (Veritys Limited, London), H. Oppenheimer (Inter- 


national Electric Co., London) and S. Patersen (Jehnson and Phillips, 
London). 


In addition, Mr. Tweedy Smith, solicitor, has been appointed umpire 
to act in case of any dispute arising under the agreement. 

A Relic of the Past.—Our Calcutta correspondent writes us 
to the effect that some time in 1880 or 1881 an installation of 
Jablochkoff candles was put up to light the lawns of the Eden 
Gardens in Calcutta, and after doing admirable service for 
over 22 years it is now being dismantled, the lamps having 
been lighted for the last time on November 14th. The original 
installation consisted of some 30 lamps, the wiring being 
carried in iron pipes to the engine house close by. After 
about a year the cables developed faults and had to be aban- 
doned, and new cables were laid in teakwood troughs run in 
solid with pitch. To this day they are still good, and reflect 
great credit on the engineer who supervised the job, and who 
is still here. There is no telling how long the old arrange- 
ments might have been adhered to had not one of the boilers 


was as follows:—The aluminium combined with oxygen to 
form alumina, and in the process nitrogen and steam were 
produced in the presence of intense heat, thereby causing 
enormous expansive forces. The gases formed were harmless, 
and this was a further point of importance. 


Swiss Three-phase Railway.—4A short three-phase railway 
has, according to the Zeitschrift für Elektrotechnik, recently been 
built connecting the town of Schwyz with Seewen, a station 
of the St. Gothard Railway. These places are 1:17 miles 
apart, the difference in their altitude being 190ft. Water 

ower to the amount of 3,000 H.P. is obtainable from the 
Musta River, the available quantity of water being 126 cubic ft. 
per sec., and the lead 230ft. So far, the installation of the 
power house comprises four 600 H.P. Girard turbines coupled 
to 550 н.р. Brown-Boveri three-phase alternators, which 
enerate each a current of 40 amperes at 8,000 volts and a 
Frequency of 4000 per sec. Half-way between the termini is 
situated the transformer station, where the high-tension current 
is transformed down by means of oil-cooled transformers to 
550 volts. Current is conducted to the trains by two over- 
head wires and the rails, which act as third conductor. The 
overhead wires have a diameter of 8mm. (0°315in.), and are 
placed, our contemporary says, only 10in. part. Trolleys con- 
duct the electrical energy from the line wires to the car, which 
is equipped with 12-polar motors of an output of from 20 H.P. 
to 25 H.P. A motor car weighs рош 9:5 tons. 
Lighting and heating is done electrically, the current for these 
purposes being transformed down from 500 to 100 volts. The 
up journey is made at a speed of 10 miles per hour, the 
descent being accomplished at the rate of 10:8 miles per hour. 


Agreement between Electric Contractors and Manufac- 
turers.— We have received the following digest of the agree- 
ment recently entered into between the National Electrical 
Contractors' Association and the National Electrical Manu- 
facturers' Ássociation :— 


1. The contractors and manufacturers will not allow trade discounts to 
architects, consulting engineers and other persons or firms who cannot 
fairly be considered entitled to be electrical contractors, wholesale factors 
or a trade heuse. 

2. It is also provided that members of the Contractors' Association will 
confine their dealings to members of the Manufacturers' Association, and 
the latter association agree to give members of the Contractors’ Asso- 
ciation an exclusive bonus therefor. 

8. The manufacturers agree not to give trade discount or terms to any 
but a trade buyer. Businesses having their own electrical engineering or 
electrical trading department under the supervison of a qualified electrical 
engineer are to be considered as a trade house, also all goods for ship- 
ment delivered direct to the docks shall likewise come under the heading 
of trade buying. 

Exceptions are made in the case of railway companies, Government 
departments and others requiring goods by publio tender, who will be 
entitled to trade privileges. 


The agreement becomes operative from January 1, 1904, and an arbi- 


tration committee, consisting of four members from each Association, has 


been elected to deal with questions arising out of the agreement and with 
matters of general interest. The committee consists of the following 
members: 

For Contractors’ Association: E. L. Berry (President London Elec. 
trical Contractorss’ Association), J. McDermott (Ashton-under-Lyne), 


been finally condemned by the inspector. 
tion will consist of Crompton enclosed arc lamps run off the 
450-volt circuit of the Calcutta Electric Supply Corporation, 
together with incandescent lamps in the bandstand replacing 
the present gas pendants. 
system from lamp to lamp, all circuits being taken to a switch- 
board fixed under the bandstand. The supply comes up 
overhead to a special pole a little way off and is brought 
across the more frequented lawns underground. Overhead 
lines are protected in every span by a safety device which will 
disconnect the service at the pole fuses if any line should break. 
It is no secret that the renewal of the candles under the old 
system cost a very great deal, since they had to be specially 
manufactured, and the old generating sets were not of the 
highest efficiency. A similar set was called by its friends a 


but that is another story. 
a unit is to be paid for the garden lighting, and the saving 
will soon pay for the installation. 
lamps of the same era still working in Bengal, and this fact, 
as well as so early an example of the “solid system ” of mains, 
may be of some interest to our readers. 


approved methods. 


The new installa- 


Mains are again laid on the solid 


* feed water ier“ owing to its insatiable appetite for steam, 
In future a flat rate of 4 annas 


There are a few more 


Walthamstow Palace of Varieties.— The electric lighting 
of this building has been carried out on the most modern an 

Current is obtained at 460 volts from the 
Walthamstow Urban District Council, and there are two 


entirely separate three-wire services, consisting of 37/14 
cables. 


The stage switchboard is divided into two sections 
situated about 6ft. apart and facing each other. One con- 
trols tle positive and the other the negative side of the 
system. All fuses are covered with glass, the panels are of 
marble and the backs of the boards carry no inflammable 
material. A noticeable feature.is the amount of room avail- 
able for the attendant and the ease with which he is enabled 
to see the effect produced by switching lights on or off. On 
the stage itself there is a number of lamps equivalent to 1,550 
8 c.p., those in the auditorium being equivalent to 700 8 c.p. 
There are also four 10-ampere arcs on the stage, and provision 
is made for a 60-ampere cinematograph arc. Although the 
stage projectors only take 10 amperes normally, each one is 
tested up to 55 amperes, and owing to the new and special 
construction of the carbon holders, it is found that no undue 
heating occurs. A very good effect is obtained outside the build- 
ing by eight 10-ampere ** Flame are lamps, manufactured by 
the Union Electric Co. These lamps give an exceptionally 
brilliant steady light largely composed of yellow rays. The 
iron fireproof curtain is raised and lowered by an electric 
motor, and by means of gearing it may be operated either by 
hand or electrically. For working the Lyon resistances, 
special gearing is employed which enables the attendant to 
dim or brighten different sets of lamps individually or collec- 
tively. All wiring is contained by seamless steel tube, 
efficiently earthed. The General Electric Co. supplied the 
fittings, some of which are very handsome, and Messrs. Leo 
Sunderland & Co. were responsible for the actual work. 
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Institution of Electrical Engineers.—The date of the visit 
of the Institution of Electrical Engineers to America, on the 
invitation of the American Institute of Electrical Engineers and 
the McGill University, Montreal, has now been so fixed as to 
enable the members to take part in the International Electrical 
Congress, which will be held in September in connection with 
the Exhibition at St. Louis. As at present arranged, the part 

will leave England on or about August 26 or 27, 1904, and, 
arriving in New York early in September, will spend three 
weeks in visiting (probably) Albany, Chicago, Montreal, New 
York, Niagara, Philadelphia, Pittsburg, St. Louis, Schenectady, 
Washington, &c. The order in which these places will be 
visited has not yet been fixed. Members will thus be free to 
leave for England about the last week in September. Allowing 
a week for the voyage in each direction, the time required 
from the date of leaving England to the date of landing again 
will be between five and six weeks. Those wishing to prolong 
their stay in America would be able to do so. Ladies will be 
heartily welcomed, and, wherever possible, special arrange- 
ments will be made for their entertaiment whilst the members 
are engaged in visiting works. Negotiations are proceed- 
ing with the shipping companies as to the conveyance 
of the party as a whole. Although nothing of a definite 
character can at present be published as to cost, &c., it 
is anticipated that, including first-class fares on steamers 
and railways and ordinary hotel expenses, together with a 
contribution towards the expenses of the Institution, the cost 
of the tour will be about £80 per head. But as this sum does 
not include incidental expenses, such as gratuities, &c., a 
further sum of £10, it is recommended, should be allowed for. 
Unless the Council feel assured that the party will number, at 
least, 40, inclusive of ladies, it is not proposed to proceed with 
the arrangements for the visit. All intending to take part in 
this trip should communicate with Mr. McMillan. With the 
exception of ladies travelling with members, the party will be 
restricted to the various classes of members of the Institution. 


The Testing of Electric Generators by Air Calorimetry.— 
The following is an abstract of the discussion which took place 
at the Birmingham Local Section of the Institution of Electrical 
Engineers on December 16th in connection with Prof. R. 
Threlfall’s Paper on the above subject. The Paper itself, as 
read at the parent Institution, was published in The Electrician 
of November 27th, and the report of the discussion in London 
in our issue of December 4th :— 


Mr. Henry Lea asked at what distance the Pitot tube was to be placed 
from the entrance of the main air duct. 

Prof, THRELFALL replied that, if he remembered rightly, the distance 
required was about 20ft. with a pipe 22in. in diameter. 

Mr. Lea, continuing, said that, in the case of water in the pipe, а 
re vortex might be produced. He should like to know if Prof. 
Threlfall in his experiments had tried a vertical division or two divisions 
crossing each other at right angles, in order to destroy any rotating 
effect in the main air duct due to the rotation of either the fan or the 
alternator. 

Prof. BurstaLy was afraid that in the hands of the majority of works 
engineers the tests would not give results anywhere near the 3 per cent. 
mentioned by Prof. Threlfal. The thermometry could be done differen- 
tially by resistance thermometers with great accuracy. He had recently 
had occasion to devise an arrangement for measuring the air drawn into 
a gas engine of about 110 B. H. p. That meant approximately 30,000 cubic ft. 
of air per hour. A large meter was employed to calibrate three anemo- 
meters placed in series with it. The calibration could be сегтіей out at 
different rates of flow up to 8,000 cubic ft. per hour with an accuracy 
approaching 1 per cent. In order then to measure a current of 
28,000 cubic ft. per hour, the three anemometers were put in parallel, and 
suitable arrangements were made to ensure that the stress lines took 
exactly the same directions when parallel as when in series. One had 
ihen only to take three readings of the anemometers to get the flow. It 
came to him as a great surprise to be told that the distribution of velocity 
was not affected by the value of the velocity. He regarded the Paper as 
so important that he thought it was highly probable that he would use a 
modification of Prof. Threlfall's method to determine the efficiencies 
2 m whole of the plants at the new University buildings at Bourn- 

rook. 

Mr. A. H. Bate said there would naturally be some vibration in a 
building when testing a large alternator, and he would like to ask the 
author if means were taken to prevent the communication of that vibra- 
tion to the water in the gauge tubes. 

Dr. W. E. Sumpner thought that the long investigation necessarily 
undertaken with the Pitot tube formed a much more important investiga- 
iion than that on the dynamo. Prof. Threifall had said that he assumed 
no energy to be radiated electrically from the dynamo. Long before 
Hertz’s experiments, Prof. FitzGerald showed that radiation would not 
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take place under ordinary conditions unless the frequency of the currents 
was over ten millions a second. 

Prof. TunELraLL, in reply, said they did not use diaphragms as sug- 
gested by Mr. Lea, but they had put in mosquito netting, and in that 
way a standard form of distribution could be obtained with regular 
results. In reply to Prof. Burstall, he pointed out that in of the 
more delicate instrument, a stream gauge could be employed if extreme 
accuracy was not aimed at. As to the velocity of the air, his tests had 
been carried out at between 500ft. and 3,000ft. per second. 

Technical Education.—In a report of the Educational com- 
mittee of the North-East Coast Institution of Engineers and 
Shipbuilders the following regulations for apprentices and 
pupils are recommended :— 

In the first place the committee is of opinion that youths intending to 
qualify as artisans should receive while at school the best training 
possible, including, when practicable, some instruction in elementary 
science, that more attention than at present should be given in schools 
to the inculcation of habits of order, perseverance and good conduct, 
and that the development of these studies and habits should be 
encouraged in the workshop by a system of rewards offered by employers. 

The term “apprentice is to be understood to refer to those who enter 
the works to learn one or other of the trades or handicrafts therein 
practised, who serve the usual five years’ apprenticeship in the works, 
who may or may not attend evening science classes, but who do not 
attend a systematic university college day course of instruction during 
their apprenticeship, and whose object is to qualify as tradesmen, 
mechanics or artisans. 

The term pupil " is, on the other hand, understood to refer exclu- 
sively to those who enter works, not with the sole view of becoming 
expert in any handicraft, but with the view of ultimately rising into the 
higher branches of the profession of engineering or shipbuilding—e.g., 
draughtsmen, managers, superintendents, inspectors, consulting experts, 
employers, &c., who may or may not attend evening science classes, but 
who either have already attended, or will attend, a systematic course of 
instruction at university college day classes. 


Regulations for Apprentices.—In starting apprentices, preference will 
be given to those who bring the best certificates of conduct and character 
and the highest school-leaving certificates. The age of starting should 
be from 15 to 16 years. At the end of September in each year each 
apprentice will be awarded marks as follows :—For each approved exami- 
nation passed during the year, 20 marks; for time-keeping, a maximum 
of 40 marks; for good conduct, perseverance and progress in the work- 
shops, a maximum of 40 marks. 

arks for time-keeping will be deducted at the rate of 1 mark for ever 
three hours lost. Conduct marks will be awarded quarterly by the chief- 
foremen of departments on the following scale :— Very good, 40 marks; 
good, 30 marks ; fair, 20 marks ; moderate, 10 marks. 

An apprentice obtaining 60 marks will have the sum of 6d. added to 
his weekly rate of pay for the ensuing year, and for marks in excess of 60 
his rate will be proportionately increased. No payment under this 
scheme will be made to apprentices obtaining less than 60 marks, and 
apprentices who fail to obtain any marks for time keeping, good conduct, 
perseverance and progress will be subject to dismissal. Promotion in 
the workshops will depend upon marks obtained. Should an apprentice 
during the first three years of his time have shown marked ability at the 
evening classes, and obtained maximum marks for time-keeping, per- 
severance and progress in the workshops, he may, at the discretion of his 

employer, be allowed to spend his fourth or fifth year at college day 
classes, the fees for which will be paid by his employer. 

At least one vacancy per annum in the drawing office will be filled by 
an apprentice obtaining the highest marks under the above scheme. 

Regulations for Pupils.—Scheme A.—Youths who have passed through 
a three or four years’ ineering day course at a university college, 
and who have obtained therefrom either an approved certificate, or a 
pass degree in engineering science, or in naval architecture, may be 
admitted into the works as pupils. They will serve a three years’ 
pupilage, and for the first year the scale of pay will be that of an or 
apprentice of the third year. The scale of pay for their last two years 
will be that of ordinary apprentices of the fourth and fifth years, plus 8s. 
and 5s. per week respectively. 

Those who hold a degree with honours may be admitted on the same 
conditions as the above, but the scale of pay for the last two years will 
be increased by 4s. and 7s. per week, in of 3s. and 5s. 

Scheme B.—Youths who desire to combine workshop experience with 
college study, and who hold no certificate or degree from a university 
college, may be admitted to the works as pupils on the production of 
evidence that they have received a sufficient preparatory education. A 
certificate showing that they have passed the matriculation examination 
required for graduation in engineering at & science college of university 
rank, or an equivalent certificate, will be accepted as evidence of this. 
They must give an undertaking that they will attend for at least three 

emical years the degree course of study at a university college 
during the currency of their pupilage, which will extend over a period of 
six years, including the time spent at college. Their pay will be that of 
ordinary apprentices in the corresponding years, plus 4s. per week in 
years subsequent to their first year’s college training. 

Scheme C.—Youths who, having entered the works as apprentices, 
succeed during their apprenticeship in passing the matriculation or 
equivalent examination prescribed under Scheme B, will for the 
remainder of their time be treated as pupils under Scheme B, in respect 
of leave to attend college day classes, promotion and rates of pay. The 
time served, including that spent at college, will be a minimum of six 
years. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Lie- combination of Ions. R. K. MacClung showed on a previous 
occasion, that over a considerable range of pressures, both 
above and below atmospheric pressure, the rate of re-combina- 
tion of ions is governed by Rutherford's law, according to 
which the rate varies as the square of the density of the ions. 
He has now completed a series of experiments undertaken with 
the object of ascertaining, in the first place, whether this same 
law of re- combination holds at various temperatures of the air, 
and, secondly, what effect à change of temperature of the gas 
has upon the value of the coefficient of re-combination. The 
Róntgen ray bulb and the induction coil which runs it were, as 
usual, enclosed in a lead-covered box as a shield, and the rays 
were allowed to emerge through a circular opening in the lead. 
The apparatus was enclosed in an iron cylinder heated by a 
long Bunsen burner. The results show that Rutherford's law 
applies to all temperatures covered by the experiments, which 
ranged from 15 to 300?C. The coefficient of re-combination, 
however, increases rapidly at the higher temperatures, being 
35 at 15deg., 65 at 135deg., and 270 at 270deg. The relation 
between the coefficient of re-combination and the temperature 
does not seem a very simple one, for the curve showing the 
connection between them does not seem capable of being 
represented by any simple mathematical formula. "Whatever 
the changes are which take place among the ions, either in the 
individual ions or in their relations to one another when the 
gas is heated, they would appear from this to be somewhat 
complicated. 

LR. K. MacCLuxg, Phil. Mag., December, 1908.] 


Magnetisation in Volcanic Rocks.—B. Brunhes and P. David 
have made some interesting magnetic observations in connec- 
tion with the magnetism of volcanic rocks which recall the 
work of Folgheraiter on the magnetism of the Tuscan vases 
and his conclusions as to the dip in Italy about 1,000 years 
before the Christian era. The authors go back much further 
than this by means of measurements carried out on the burnt 
clays and lavas of the Puy de Dome. In several places, flows 
of lava have covered beds of pliocene or quaternary clay, 
baking them to a depth of Sven metres, and producing what 
is known as “natural brick.” This natural brick has a mag- 


netisation different from that which would be produced by the. 


earth’s field as it exists at present, and may, as has already 
been shown, be considered to have retained the magnetisation 
imparted to it at the time it was baked. The magnetic dip 
indicated by the brick ranges from 70deg. to 72deg. The cover- 
ing lava shows a dip which is a few degrees less than that, but 
its composition is less uniform, and it may be supposed that it 
preserved the original dip less perfectly. The declination can 
also be determined in this case, whereas it could not be fixed 
in the case of the vases. It is some 50deg. or 60deg. in excess 
of the present declination. A convincing counter-proof is 
brought by the fact that a basalt found underneath the clay, 
and evidently due to a previous flow, shows a dip of only 
че 40min., and a declination only ldeg. west of its present 
value. 
[Васхнев and Davin, Comptes Rendus, December 7, 1903.] 


Comparison of Coloured Lighis.— We know already that the 
curves connecting the brightness of light with its objective 
intensity differ for different colours. According to Purkinje, 
if a red patch and a blue patch have apparently the same 
intensity, and the intensity of both is diminished in the same 
ratio, the blue patch appears much brighter than the red patch. 
A. Broca and D. Sulzer have found that there is another 
element which also complicates the work of colour photometry. 
It is the element of time. It is very much more pronounced 
in its action than the effect observed by Purkinje, and 
increases markedly with the brightness. If a blue light and a 
light of another colour have the same brightness while steady, 
they have a very different brightness when they act upon the 


retina during a fraction of a thousandth of a second. Since the 
blue impresses itself much more quickly upon the eye than any 
other light, it appears much brighter in comparison. There 
must, of course, be a maximum of divergence, and this maximum 
occurs at a time interval of about 0:00007 second. Red appears 
brighter than green, but the difference is very much less 
marked. The comparative brightness of the blue may be four 
or five times its normal brightness. But this large prepon- 
derance rapidly dies away, owing to the fatigue of the eye. 
This can only be avoided by allowing the flashes to occur at 
intervals of more than two seconds, which allows the products 
of retinal fatigue time to get absorbed. 


[Broca and SULZER, Comptes Rendus, December 7, 1908.] 


Spectra and Atomic Weights.—C. Runge calls attention to the 
importance of taking “homologous” lines in calculating the 
atomic weights of new elements from those of known elements, 
by means of their spectra. According to Ramage, a diagram 
may be drawn with oscillation frequencies as abscisse and the 
squares of the atomic weights as ordinates. In this way each 
spectrum is represented by certain points on a parallel to the 
axis of abscissæ, the distance from this axis being proportional 
to the square of the atomic weight. In many cases the points 
representing homologous spectrum lines lie approximately in a 
straight line. The atomic weight of an element may thus be 
determined from the atomic weights of two other elements as 
soon as three homologous lines are known in their spectra. 
Homologous lines are marked by similar behaviour in the 
Bunsen flame, in the arc and in the magnetic field. But if care 
is not taken to ensure that the lines chosen for calculation are 
really homologous, the atomic weight of a substance may 
be made almost anything we please. This fault the author 
attributes to Watts in his calculation of the atomic weight of 
radium, which, according to him, may be anything from 177 
to 233. The law found by Precht and Runge, that the differ- 
ences of the oscillation frequencies of homologous doublets are 
proportional to some power of the atomic weight—in other 
words, that the logarithm of the difference is a linear function 
of the logarithm of the atomic weight—seems to furnish a better 
means to calculate the atomic weight, from its spectrum. It 
makes the atomic weight of radium 258. Whether this value 
or the value found by Mme. Curie, 225, be the right one is 


as yet open to discussion. 
[С. Rox E, Phil. Mag., December, 1908.) 


Intensity of Sunlight. — The values hitherto obtained for the 
intensity of sunlight show great discrepancies due to the 
uncertainty of the photometric units employed, the variation 
of atmospheric absorption and systematic errors attached to the 
instruments employed. C. Fabry has endeavoured to get con- 
sistent and accurate results by a new method, in which the 
solar intensity is reduced in a known proportion in a way 
suggested by Bouguer. After traversing a short-focus lens, 
the beam of sunlight falls upon one of the faces of a Lummer- 
Brodhun sereen. The other face receives a constant illumina- 
tion of the same colour as sunlight. A small incandescent 
lamp is placed in the focus of a lens, and illuminates the screen 
through a trough filled with a solution of ammoniacal copper 
sulphate, thus imparting the necessary whiteness to the light. 
The ratio of transmission is measured once for all, and the 
brightness of the lamp is kept rigidly constant. Readings are 
taken after displacing the lens in the path of the sunlight till 
equality of illumination is obtained. The measurements were 
made at Marseille. The figure for the brightness of the sun 
in the zenith at its mean distance from the earth, observed 
from sea level,is 100,000 timesthe brightness of a decimal candle 
(1:13 hefner) at 1 metre. One square millimetre of the solar 
disc emits normally a brightness of 1,800 decimal candles. This 
figure compares favourably with the 200 candles per square 
millimetre of the arc. The total energy ате is 
probably between 0:15 and 0:20 watts. Seeing that the error 
of the measurements is now reduced to 1 per cent., the author 
suggests systematic measurements at elevated stations in order 
to observe variaticns in the brightness of the sun. 

(C. Faunx, Comptes Rendus, December 7, 1908.] 
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WOBKING RESULTS ON THE CITY AND SOUTH 
LONDON RAILWAY. 
(Concluded from page 327.) 


Sub-station Efficiency. 
At the Angel sub-station the following tests were made to ascer- 
tain the efficiency. Five second readings were taken, over periods 
of a quarter of an hour, of the high-tension volts at the generating 


station, the high-tension volts at the sub-station, the amperes in the. 
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Fio. 8.—Recorp or ANGEL Sun-srATION TESTS. 


A, Up Line Volts ; B, Up Battery Current, Oct. 28, 1902. C, Down Battery Current, 
Oct. 28, 1902. D, ‘Down Line Volts. 


high tension feeders which correspond with the current in the motor 
armature of the reducer, the generator, armature current, and the 
9 
bus bar voltage. The efficiency of transmission and transformation 
is, therefore, 
(Motor amperes + generator amperes) x ‘bus bar volts 
Motor amperes x generating station volts 
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Fre. 9. ET OF AUT "BUR: STATION TESTS. 


A, Up Line Volts; B, Up Side Motor Current, from 12:20 p m. to 12:35 p.m 
C, Up Side Generator Current, from 12:20 p.m. to 12:35 p.m. D, Up Battery 
Current, from 12:20 p.m. to 12:35 p.m. E, Down Side Motoi Current, from 12:20 p. in. 

Lo 13:35 p.m. F, Down Battery Current, from 12:20 p.m. to 12:35 p.m. G, Down 
Line Volts; H, ‘Down Side Generator Current, Oct. 23, 1902, from 12:20 p.m. to 
12:35 p m. 


The sub-station eflicieney is, of course, lower, as the power to 
drive the Highfield booster and the battery losses must be taken into 


account. The batterv eiliciency was obtained by putting two 
Vulcan meters in series, one reading the charge and the other the 


discharge. The result of some months’ daily readings were taken, 
and the meters reversed so as to eliminate any error due to the 
meters. The average efficiency over this period comes out at 88 per 
cent. This high figure is reached as the battery is always working 
on the flat part of the voltage curve. On deducting these losses 
from the energy given to the 'bus bars, the useful output of the sub- 

station is obtained. 

Two sets of tests were made, one for four periods of 15 minutes 
during the mid-day and the other for three periods in the afternoon, 
80 as to get the efficiency under all conditions. The results of these 
tests are given in Tables 5 I., II., III., and the curves shown in 
Figs. 8-11. 

It will be noticed from the curves that while the currents in the 
reducer motor-armatures are fairly steady, the generator-armatures' 
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Fia. 10.—AwNazL Scn-station Tests. Recorp тлккх Nov. 11, 1902, 


FROM 5:30 P.M. To 5:45 P.M. 


, Up Line Volte. Tp MOL Current. C, Up Gererator Current. D, Up 
Bite Current. E. DOR ine Volta. F, Down Motor Current. Q, Down Gene- 
rator Current. H, Down Battery Current. 


currents vary considerably, showing that the reducers do a consider- 
able amount of balancing. The effect of running the machines 
uncoupled is clearly shown in the curve Fig. 8 from 11:54 a.m. to 
12:9 p.m. 

From the curve it will be noticed that the motor current is always 
higher than the generator armature current, and that the variations 
in the former exactly follow those in the latter. The balancing in 
this case is taken up by the batteries. The efficiency of transforma- 
tion during this test is higher than in the other tests taken at this 
period of the day, and is no doubt due to the reducers not acting as 
balancers. Compared with the curve, Fig. 9, taken during the fol. 
lowing quarter of an hour, it will be seen that the load on the up 
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"EN TESTS. RECORD TAkRrN Dec. 15, 1902, 
From 4:41 T. u. TO 4:56 Р.м. 
A, Up’Bus-bar Volts. B, Up Motor Current. C, Up Generator Current. D, Down 
'Bus-bar Volts. E, Down Motor Current. F, Down Generator Current. 
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side of the system is heavier than on the down side, and that a por- 
uon of the up-side load is taken by the down-side motor, the average 
amperes delivered to the up ‘bus bars being 225, while the amperes 
delivered to those of the down side were 149:5. At the same time 
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Table S I. (October 28, 1902.) 
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„„ We — ÁÁ ала | $ = pibus aca diu T 
é Amperes. Volts. | | Trans- 
TM ш Am- Us à | Ы 3 йызы ПАНИ Trans- Trane inésron POIDS 
peres. | Volts. мо cd | High 'Bus |generating: at sub- ou Mon. ud 5 
. н ion. station. ; i ш 
ture. | armature. sion. bar. MANOM AMOR 2: tion. | 
11:15a.m. to Up.. 992 |1000 99:2 | 1088 403 | 495 99 20 89-20 10200 | Per Per Per | Av ck patina 
11:30a.m. Down 1067 | 995 106-7 28:1 410 | 495 | 10625 | 9660 | 68-75 | cent. cent. cent. battery — Ро of 
ME 5 3 —B NEN с yl attery = 3 о 
To... |... | 205-45 | 185-80 | 165-75 | 906 , ву | вот Ше 12% is lost 
11:54 а.ш. to Up . . 1184 |1.000 118-4 82-2 400 | 490 | 11840 | 10540 101.0 A. Ew. Hosted 
12:9 p.m. |Down 1104 |1,000 1104 7025 410 | 500 | 110-00 | 103-00 93:30 | .. | Highfield booster - 
Total. 398-40 | 20840 194-30 | 91:3 | 93:2 | 852 |686. 
12:20 p.m. to | Up .. 113-00 1,000 113-00 , 1124 400 490 | 113-00 | 106-00 · 11080 | .. | .. Ж ксн ош 
12:35 pm. Down 102-28 |1,000 , 102-28 | 4717 407 | 495 | 10228 | 9240 7410 | .. i: Сата, 
Total. Е | te | 21598 | 198-40 18440 | 924 98:1 | 857 Net efficiency : 
12:45 p.m. to Up .. 113-20 |1,C00  113-20| 1099 400 490 | 113-20 | 10750 10900  .. | et 1 
l p.m. Down 102-04 |1,000 , 102-04 | 4847 406 | 485 | 102.01 | 90:80 73-00 | z 
— . Nod MPEG, Mns T — == 81:65 per cent. 
Total. | 205-94 | 198-30 18290 921 92-4 | 851 
Avge. | | | 213-59 18191 916 920 | 8415 | 
Table S II. (November 11, 1902.) 
5:13 p.m. to Up. 1215 983 | 121°5 108-0 400 | 490 119-40 | 108-00 | 112:50 | Per | Per Per Av. kw. put into 
5:28 p.m. |Down| 113:0 987 | 113:0 63-0 410 | 490 111:50 | 101:60 86:40 | cent. | cent. | cent. | battery = 2925, of 
2 5 Жалынын Биа Lo psy — — —..| which 12 % is lost = 
Total. А 23090 | 209-60 | 198-90 | 90:8 | 95:0 | 86:3 351. 
WEG CES ay ot oe ee Sl ee арра ae раа mcer MEI ße АЫ Av. kw. wasted in 
5:30 p.m. to Up.. 120-7 | 983 | 1907 | 1080 | 400 | 490 | 11870 | 10740 112 | .. | .. ** | Highfield booster = 
5:45 p.m. Down 113-0 | 987 | 113-0 64:0 400 | 490 | 11150 | 10160 | 8675 | .. b . 6086 
Total. , 23020 | 209-00 | 198-75 | 91:0 | 952 | 864 - атоо 
5:50 p.m. to Up.. 125-0 | 985 | 1250 | 1120 | 400 | 490 | 123-00 | 11120 |11600 | .. | .. 2 = 18981. 
6:5 p.m. Down 113-0 | 987 | 118-0 6L0 | 410 | 490 | 111-40 | 10170 | 85:40 Vet efficiency : 
Total. И 234-40 | 21290 | 201-40 | 909 | 94:8 | 86-0 2518015 
Avge 2 : 231-80 19968 | 90-9 | 950 | 862 | = 81:8 per cent. 
Table 8 III. 
4:17 p.m. to Up.. 950 985 950 620 | 412| 493 93-60 ^ 8690 | 7740 Рег | Per | Per | 
4:32 p.m. Down 980 990 980 70-0 493 | 479 | 9700 ' 8840 | 80-60 cent. cent. cent. | 
Total. | 190-00 . 175:30 | 15800, 920 902 830 
4:41 p.m. to Up.. 1040 | 985 | 104-0 1020 405 482| 10240 92-30 | 99-35 | 
4:56 p.m. Down 990 | 990| 990 | 470 421 473| 9800 8830 | 69-10 
Total. | : 200-40 | 180-80 | 168-45 | 90:2 | 920 | 83:0 
Arge... Г" js ГЕ 195-50 .. [16322 | 911 | 91-1 | 880 | 


the amperes delivered to the reducers from the generating station 
were nearly equal on both sides of the system, being 118 on the up 
and 102-28 on the down side. The battery on the up side also did more 
work, both discharging and charging, than the down-side battery. 
The average efficiency of transmission during the four tests was 
91:6 per cent., that of the transmission and transformation 84:15 
per cent., while the transformation efficiency was 92 per cent. 
Allowing for the waste in the Highfield boosters and battery, the 
net efficiency of the sub-station was 81:65 per cent. 

The second set of tests was taken on November 11, 1902, from 
5:30 to 5:45 p.m., when the load on the sub-station was heavier. 
Fig. 10 shows the result of one quarter-hour from 5:80 to 
5:45 p.m. In this case the down side has again less load than 
the up side, but not to the same extent as in the case recorded in 
Fig. 9. It will be seen that the batteries are als» doing more work, 
at times taking peaks almost equivalent to half the total reducer 
load, and in the next few seconds changing almost to the same 
extent. The results of the three evening tests are tabulated in 
Table S II. The average transmission efficiency was 90:9 per cent., 
the transmission and transformation efficiency was 86:2 per cent., 
and the transformation efticiency 95 per cent. Allowing for the 
batteries and boosters as before, the net sub-station efficiency was 
81:8 per cent. Inspection of the voltage curves shows that the 
voltage regulation is all that could be desired, although the load 


Sometimes rises to 700 amperes, while the maximum drain on the 
generating station for this peak was only 245 amperes. | 

The effect of running the sub-station without the batteries was 
then tried, and the result of two quarter-hour tests given in 
Table S III. and curves Fig. 11. The shape of the curves is altered, 
the voltage regulation not being nearly so good as in the other cases, 
although it is still better than found on many lighting circuits. The 
motor and generator-armature current follow each other on the 
up-side, although varying considerably, while the down-side record 
shows that a large amount of balancing is taking place. The extent 
of this balancing is clearly marked at one point where the up gene- 
rator-armature current is 235 amperes, the motor current being 135, 
at the sanie instant the down motor current is 80 amperes and the 
generator current 50 amperes in the reverse direction; or, in other 
words, the generator-armature has become a motor-armature and 
pumps current from the down to the up-side of the system. It will 
also be noticed that the amperes from the generating-station on the 
up side vary from 60 to 160, while with the batteries this current 1s 
very nearly constant. Under these conditions the average efliciency 
of transmission was 91°1 per cent., the transmission and transfor- 
mation efficiency being 83 per cent., and the transformation efficiency 
91:1 per cent.; the low transformation efficiency being no doubt due 
to the amount of balancing taken up by the reducers. — | 

It may be argued that а better net efficiency is obtained without 
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the batteries, but it must be remembered that the sub-station is not 
at present fully loaded, and that, by using the batteries. the peaks at 
the generating station on the high-tension feeders are practically 
avoided. Further, the batteries are used in cases of emergency, not 
only for the lift and lighting circuits, but also to feed the working 
conductor, and have a value in this direction which is rather hard 
to estimate. The calculated efficiencies for this sub-station were 
given in curves in The Electrician, Vol. XLVIII., p. 567, and it 
will be noted that the valucs are somewhat higher than the actual 
efficiencies obtained in the tests. 


Fia. 12.—BATTERY AMPERES, ANGEL Sun-sTATION. 


Fig. 12 shows the current going into and leaving the battery. It 
will be noticed that at 10:45 ain. the discharge on the whole is 
transferred to a charge on the whole, and this corresponds with the 
increased amperes in the high tensicn feeder. Fig. 13 shows the 
aniperes to the working conductor during the same period, where 
peaks of 400 amperes are reached, while the sub station feeder 
current remains at 75 amperes on the down side of the system. 


Fio. 13.— AMPERES TO WORKING CONDUCTOR, ANGEL SUW-STATION, 


The difference between a battery working with a reversible booster 
and simply floating on the 'bus bar is shown by Fig. 14, which is a 
chart from the battery at London Bridge sub-station working in 
connection with the reducers. The peaks seldom reach 80 amperes, 
and the average discharge is only about 30 amperes. From 11:35 a.m. 
to 1:25 p.m. the battery is being charged. 


— 
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Fic. 14.—Lonvon BRIDGE SUB-STATION AMPERES, BATTERY FLOATING. 


Balancing and Rail Drop. 

Mention has already been made of the useful effects of the 
reducers at the sub-station acting as balancers, and, in addi- 
tion, the balance at Moorgate-street station takes up most of 
the out-of-balance load as shown by the curve Fig 15. With 
such good balancing the rail drop is naturally small, and it would 
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Fio. 15.—Bauancer VOLTS AND AMPERES. 
-———— Volte on Up Side Volts on Down Side. Current. 


Volts at London Bridge: 470 Up Side, 460-450 Down Side. 
Volts at Angel : 48) Up Side, 475 Down Side. 


uppear that the three-wire system as installed on the City and 
South London Railway has not yet reached its limits in regard 
either to the distribution or to the Board of Trade rail drop. An 
inspection of the recorder charts taken at three points along the 


line shows that the rail drop does not increase with the distance from 
the generating station. In fact, it is very little greater at the 
Angel than it is at London Bridge or at Moorgate-street stations. 


Overall Efficiency of Distribution. 
About one-half of the total energy generated is delivered to the 
line at 500 volts, or direct without any tranformation, the efficiency 
at the various points along the line being as follows: 


Stockwell 4.25 yir v ñ — 99:3 per cent. 
Кеппїпроп........................ 96:6 E 
London Bridge ........... sace da 86:0 s 
Angel 22:06 he 8 ... 816 5 


the average effiiency over the whole system being 90:9 or, вау, 
91 per cent. From this must be deducted the loss in the working 
conductor before the net efficiency of distribution to the locomotives 
can be obtained. Taking the average current density in the work. 
ing conductor with the average train service, the maximum loss 
between the feeding points farthest apart is just over 1 per cent., 
and with the feeding points closer the loss is just under 1 per cent., so 
that the average loss between the end of the feeders and the loco- 
motives is well covered by 1 per cent. The net efficiency of trans- 
mission from the switchboard in the generating station to the 
locomotives is thus 90 per cent. 
Cost per Unit. 

The cost per unit for the half-vear ending June, 1902, is given 
below. The figures refer only to the works cost. To compare the 
results with a lighting station, the cost of management, directors, 
oftice and legal expenses, insurance, &c., should be added ; but as 
the above items are divided over all departments of the railway, 
and it is purely a matter of opinion what percentage should be 
charged to generating only, the item can be omitted without materi- 
ally affecting the results, and a comparison made on the basis of 
works costs only. The units generated were 3,781,087. The coal 
per unit generated over the half-year, including all standing-by 
losses, lighting up, fresh boilers, &c., was 3:910. of North-country and 
Midland small coal. During a month of this period when a coal of 
a slightly higher calorific value was used, the coal per unit was 
8·28lb, including all losses as before. 


Cost per Unit Generated in Pence. 


COO а E RE ERA (yy Se dE ES . 0:310 
Water, oil waste, and other stores .... ....... 0:046 
Wages, including engineer in charge .......... 0:056 
Repairs and maintenance .................... 0:028 
Total works совів................ 0:410 
Sub.station charges, inoluding those of battery, 
maintenance, &с....................... eS. 0035 
Bad fete Иа 49-2 per cent. 


Results of Working of Locomotives. 

For the same period the ton-miles were 27,832,000, and if the 
units per ton-mile on board the locomotive are taken, namely, 
0:0552, the coal per ton-mile was 0°2151Ь. or 3:450. 

In order to place the results on & basis for comparison with 
steam locomotives, the coal per ton-1nile at the 1 should 
be taken, and this amounted to 0°237lb. This figure includes all 
boiler-house losses, such as lighting up boilers and banking fires, 
&c. If compared with main-line locomotives the result is in favour 
of the latter, but it must be remembered that the energy spent upon 
accelerating main-line trains is only a fraction of that spent on a 
line with short sections, and, as has already been shown by the 
author in his Paper * on “ Tractive Resistance in Tunnels," the 
traction resistance per ton is at least double that obtained in main 
line practice. The published results obtained with steam loco- 
motives are usually taken over short periods, and refer to special 
tests trom which all standing-by losses are excluded. When the 
time arrives at which electric locomotives can be tried under con- 
ditions similar to thcse of steam locomotives, there is every reason 
to believe that the coal per ton-mile will be in favour of the electric 
locomotive. 

While on the question of locomotives, it may be interesting to give 
some details of their upkeep. With the old type of locomotive with 
Gramme surface-wound armatures, the chief source of trouble was 
the failure of the armature winding due to its shifting on the core, 
thereby causing short-circuiting and burning out. The field-magnet 
winding seldom or never gave any trouble, due no doubt to the 
liberal allowance of copper, and to the bobbins being on the earth 
side, and, therefore, subjected only to a pressure equivalent to the 
drop of volts across the winding. "Taking the history of 30 of these 
armatures in everyday use, after running 100,000 miles the winding 
began to show signs of failure, at between 100,000 and 120,000 miles 
the failure became more frequent, and when an armature ran 
150,000 miles it was generally necessary to re-wind it, the cost 
being about £20. 180,000 miles seeins to have been the best record 
with a single winding failure, and several cases of 175,000 have 
been recorded, the average being 100,000 miles. Cases have arisen 
where failures took place after 1,000 miles or less, but as a rule 


* Jour. Inst. Elec. Eng., 1899, Vol. XXVIII, p. 503. 
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some external cause was discovered. To obtain the above results 
the locomotives were only allowed to run about one month, when 
the armatures were taken out and cleaned, thoroughly varnished 
with shellac, and baked in an oven. If this precaution was neglected 
trouble always resulted 

The later and more powerful locomotives which were described in 
the author's Paper on Electric Locomotives "* have not been in 
use long enough to institute & comparison on exactly similar lines, 
but the records so far show that the slot-wound armature is vastly 
more satisfactory than the smooth-core armature. Some of these 
locomotives ran 18 months continuously without coming into the 
repair shops for overhauling, the mileage being 46,000. The highest 
mileage yet recorded is 110,000 continuous running, the average 
being about 75,000 miles; and from our experience there appears 
to be no reason why these figures should not reach three or four 
times their present magnitude before winding troubles arise. In 
the 32 locomotives of this class, of course armature failures have 
oecurred, some due to external causes and others to defective 
insulation ; but 50 armatures out of the above locomotives have run 
an aggregate of 3,245,900 miles without a single winding failure. 
This is a very satisfactory record, and if the general result of the 
trustworthiness of the locomotives is expressed as a percentage of 
the time lost through armature failures, it comes out at 0°16 per 
cent. ; or, for the past six months, of the total running time, only 
0:16 per cent. was lost. 

The maintenance and running cost are also low, as shown by the 
following figures: 


Oil waste and other stores used on locomotives 0:098d. per train-mile. 


Repairs, materials used on locomotives ...... 0:137d. „ " 
Wages spent on repairs .................... 0230d. „ s 
Total cost per train-mile, including all salaries 

and wages connected with the generating of 

power, running of locomotives, coal, water 

and other stores, material and wages for 

тераа о аиа аа анаи БА 4:614 


Below is an abstract of the discussion which followed the reading 
of the Paper on Thursday, December 17th :— 


Thursday, December 17th. 

Prof. C. A. CARUS-WILSON congratulated Mr. McMahon on the great 
efficiency to which he had brought his system. The point to which he 
wished to draw attention related to what he considered to be the most 
important feature of the whole railway—viz., the method adopted of 
connecting the two tracks iu series, with 1,000 volts between the two. 
This made it absolutely necessary to use the rails as the return. If the 
motcr circuit went to earth at any point a short circuit would be the 
inevitable result. With two conductor rails it needed two such earths 
timultaneously on the motor circuit in order to get a short circuit, and 
this alone, it appeared to him, constituted & very important claim for 
consideration in favour of the double insulated conductor system. He 
was quite aware that practically all the existing electric railways were 
working with the track rails as the return conductor. There were only 
one or two exceptions, such as the Great Northern and City Railway, the 
Mersey Railway and the Metropolitan District lines (when these latter 
were converted). The date for the extinction of locomotives had already 
arrived so far as electric railways were generally concerned, but with the 
City and South London Railway, nothing but locomotives could be used, 
and this was largely the reason why it had been running all these years with- 
out any serious accident. The advantage of locomotives from the point 
of view of security against short circuits lay simply in the cireumstance 
that the whole of the electrical apparatus and cables (which were worst 
of sll) were contained in a single vehicle which could be completely 
isolated, so that the chance of short circuit was greatly reduced. 
the fire on the Paris railway was due to the system employed, 
as also was the fire on the Liverpool Overhead Railway, but what he 
wished to point out was, that with a motor-car system and the track 
as a return conductor there were very great risks of accidents. The 
security of two insulated conductors lay in the fact that an earth in 
any part of the motor circuit did not constitute a short circuit, and it 
could be detected before a second earth took place. The Central London 
Railway working with a rail return and motor cars was really being 
worked with locomotives, inasmuch as there were motor cars at each end 
and none in the middle of the train, and if they examined these motor 
cars it would be found that they were practically locomotives completely 
isolated. There were two motors at each end enclosed in a steel cab with 
the whole of the electrical arrangements separated from the passenger 
compartments. It had been the iatention, when these cars were originally 
put upon the line, to have a motor car in the middle of the train, but it 
had been abandoned. The system now used constituted a locomotive 
system of the greatest security. The conditions were entirely different in 
connection with the cars which would be run upon the Great Northern 
and City and the Metropolitan District lines. There were motors all 
along underneath the train as well as controller compartments. This 
was the real motor-car system, and the possibilities of getting short- 
circuits were very great. In these circumstances the insulated third rail 
was а necessity. There was not much likelihood of seeing the system 
adopted upon the City and South London Railway extended to any other 
railways. In conclusion, he congratulated the City and South London 
Company on the persistency with which it went on boring through London. 
They got up to Moorgate-strcet, then to the Angel, and now they were going 


* Jour. Inst. Elec. Eng., 1899, Vol. XXVIII., p. 608. 


to turn down to Euston, and he suggested that the next thing to do was 
to change the name of the company from the City and South London. 
Mr. H. M. HOBART agreed with Prof. Carus-Wilson as to the dis- 
advantage of a single conductor rail with the track as a return. Mr. 
MeMahon had attained excellent results in spite of an old inheritance — 
viz , old apparatus, which he was working successfully as part of a modern 
system, but he presumed that had Mr. McMahon to do all this over again 
he would not have done it upon this system. He would not surely have 
had all those auxiliary motor-generators, reducers and multipliers. Fur- 
ther, he thought it was a great mistake to go in so heavily for accumu- 
lators. Mr. MeMahon admitted that efficiency was decreased by their 
use, and also that the load acquisition was only improved by about 
10 per cent., but he fell back upon the statement that they were beautiful 
as а stand-by. In a great many projects in which he had tried to figure 
out an advantage for storage batteries, it had always proved more econo- 
mical to put in the increased generating plant. The efficiency of a 
battery could, of course, be anything one chose to make it, if only an 
expensive enough one was put in and run ata low enough current density. 
An accumulator was just the opposite of almost all other electro-dynamic 
apparatus. Its efficiency approached 100 as the load approached zero. 
But capital cost and depreciation on the heavy investment compelled one 
to employ accumulators generally at as low as 60 per cent. efficiency, and 
that was an efficiency which decreased with the deterioration of the 
accumulator. It also appeared to him that the City and South London 
Railway would be better if 2,000 volts were used between the outers with 
1, 000-volt main generators and 1,000 volts on the commutators of the 
motors. Such a proposal would have been considered impracticable a 
short time ago, but he was inclined to think that the tendency was now 
in that direction. The advocates of polyphase systems for railway work- 
ing were rapidly tinding almost unsurmountable difficulties, and were revert- 
ing to the continuous-current system. 1,000-volt generators were extremely 
practicable if driven at low speed. The dynamo. electric machine in very 
small sizes was handicapped by the high potential at the commu- 
tators. In tramway work, if slow speeds were used, 1,000 volts was 
more economical. There were fewer poles 1n the generators, less loss in 
the shunt exciting spools and cores, as well as less friction and C?R losses 
at the commutator. He had it from a very reliable source that a motor 
—many thousands of which were in use all over the world—had been 
developed with a 1,000-volt winding, and had given excellent satisfaction, 
although not on the road, only in factories. In conclusion, he asked 
Mr. MeMahon if he knew what the watt-hours per ton-mile were with 
the system as it was worked at present. . 
Mr. J. BJÓRNSTAD spoke as to the working of the lifts on the City 
and South London Railway, and reviewed the considerations which 
should guide the dimensions of the pulleys and counter-weights. A 
difficulty had been found at some of the stations in stopping the lifts 
level, and he considered that the main cause was that the lifts were run 
at a speed higher than was originally specified. | 
Mr. J. S. HIGHFIELD did not think Mr. MeMahon's system of feeding 
the railway bad been properly appreciated. There were not many men 
who understood the extreme ingenuity of the system. The author had 
told them that the system of feeding at 2,000 volts, 1,000 volts above and 
below earth pressure—the third rail being earth— with two reducers, 
involved only the transformation of half the total energy in each sub- 
station. He should say it was questionable if there were many railways 
operating a sub-station with a higher efficiency than 82 per cent. There 
had been some remarks made about the use of batteries in a sub-station. 
The battery in a generating station was open to question—sometimes 1t 
was useful and sometimes not—but when it came to using a battery ina 
sub-station some miles from the generating station, it was a different 
matter. It took the place of generating plant in the large station. Such 
a sub-station plant was justified even if the capital cost was twice the 
equivalent of steam plant, because if the whole cost of generaüng plant, 
high-tension feeders and rotary converters was taken into account, it 
would be found that the cost of the battery per kilowatt did not exceed 
the former and generally was very much less. Of course, if a battery 
was worked in such a way that the efficiency was only 60 or 70 per cent., 
then the repairs would be so extremely heavy that the battery was not 
warranted in any event, and unless an efficiency of nearer 80 per cent. 
could be obtained it was no use putting in the battery. This was purely 
3 question as to whether using a constant current in the feeder 
was worthy of consideration. The loss in a feeder handling a great 
number of kilowatt-hours at constant current was less than the loss 
when the same number of kilowatt-hours were handled in the same 
time with varying current. For instance, supposing & given amount 
of energy was transmitted in & given time, and then twice the 
amount was transmitted in half the time, the amount of loss in the 
second case would be twice what it was in the first case. In the tables 
to the Paper Mr. McMahon had given the number of units handled down 
the feeders, but unfoitunately these did not give the whole nnmber of 
units, and probably it would be found that the units handled by the 
high-tension feeders, as entered at the sub-station, would be less when 
working with varying current than when working with constant current. 
Prof. Carus-Wilson bad raised a most interesting point as to the advisa- 
bility of using an earthed return for à railway system. Personally, he 
believed the reason why the insulated return was used on the Liverpool 
Overhead Railway and the Mersey Railway and other lines, was because 
it was cheaper to use the insulated return with a greater drop than 
7 volts in the return conductor than to comply with the Board of Trade 
regulation that with an uninsulated return the drop should not be more 
than 7 volts. There was no doubt, however, that there were other advan- 
tages. If there was an earth on the positive they could still go on driving 
the line with the negative. But it should be remembered that in a three - 
wire lighting system the Board of Trade insisted on earthing the middle 


' conductor in order to provide for the safety of the consumer, and it was 
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a rather curious fact that on a railway system the same precaution 
should not be enforced. Everyone would admit that Mr. McMahon’s 
costs were extremely good— 0:44d. at the works. Mr. McMahon's load. 

factor was approximately 50 per cent. One could get a load-factor of 
50 per cent. in many ways. One could get a very high peak at the 
ordinary time of maximum load, or a series of peaks distributed through- 

out the day. From railway practice it appeared that a load-factor 
obtained in the latter way always gave a better chance of low costs than 
the former. It appeared that the boilers worked at a far better load- 

factor under railway conditions than under lighting conditions, although 
the calculated load. factor for the two conditions were exactly alike. It 
was interesting to note the extraordinarily level pressure curves which the 
author had shown. Не should very much like to claim that as part of 
the system adopted in one or more of the sub-stations, but the real reason 
was that the engines were excessively well governed and the generators 
very beautifully compounded, because he knew that at the battery the volts 
were exceedingly regular. 

Mr. J. N. SHOOLBRED having spoken briefly, 

The PRESIDENT said as it was obvious that the Paper admitted of 
much more discussion than was possible that evening, they would adjourn 
it until January 14th. On this occasion, too, if time permitted, Mr. Behn- 
Eschenburg's Paper would be read. 


HIGH-SPEED ELECTRIC RAILWAY PROBLEMS.* 


BY A. H. ARMSTRONG, 


Among the many questions to be considered in a new railway 
project, perhaps the one of primary importance is the question of 
the proper speed at which to operate, as depending upon this factor 
is not only the first cost of the road, but its cost of operation and 
probable receipts. Owing to the wide field covered by the electric 
railway motor, it is not possible to consider all classes of railways, 
and therefore this discussion is limited to those of relatively high 
speed. It is a mistaken idea that acceleration problems are met 
with only in city or elevated work where the stops are frequent. 
Although the so-called high.speed railways stop at comparatively 
infrequent intervals, the relation existing between stops and schedule 
speeds often calls for the most serious consideration of fractional 
speed running of the motors. Such railways really act as tributaries 
to large city street railway systems, and must be able to operate 
over several miles of city tracks at slow schedule and with frequent 
stops, and also be adapted for operation at 40 or 50 miles per hour, 
with infrequent stops on a private right-of-way. While each rail- 
way presents its own local characteristics nearly all can be divided 
into two broad classes: Those having frequent stops and those 
having very few stops. Both classes of service will probably parallel 
one or more steam lines, and must make a schedule speed that will 
compare favourably with that obtaining on the competing steam 
line. This high schedule speed must also be made with more fre- 
quent stops than given by the steam service, and in nearly all cases 
over а track which has many sharp curves, which have the effect of 
still further increasing the number of stops. Interurban lines 
having very infrequent stops, say one stop in 5 or 10 miles, private 
right-of-way and an alignment free from curves of less than Bdeg., 
can give a service equal or superior to any competing steam line, 
and can, furtherinore, provide the frequent service which has proved 
one of the valuable assets of electric railways. Moreover, the 
generating station, feeder system, motor capacity and power con- 
sumption will be moderate in first cost. 

Suburban lines, however, that pick up their load at frequent 
intervals along the route, and still have to compete with parallel 
steam lines, present problems much more difficult to solve from an 
economic standpoint. It is the custom of such railways to establish 
stopping points, say 1 mile or less apart, and stop at these points 
only on signal. During certain portions of the day, however, cars 
will be obliged to stop at nearly mall these stations, and will either fall 
behind their schedule at such times or will have too much leeway 
during the remainder of the day when stops are much less frequent. 
Moreover, owing to the considerable city running at necessarily slow 
speeds, these suburban lines must make as good time as possible on 
the suburban route in order to bring the passengers from the more 
distant points within a reasonable time, including city running. 
In fact, such roads when paralleling steam lines operating on 
private right-of-way through the city, and giving excellent service 
morning and night to commuters, are compelled to face very 
serious engineering and econoinic problems due to the tremendous 
amount of generating apparatus, line copper and motive power 
required to give equally good service. In considering the possible 
speeds of a car or train of cars, the investigator is met with the 
necessity of obtaining some accurate data on the question of car and 
train friction. The greater part of the data now existing on the 
subject has been obtained with trains hauled by steam locomotives. 
Many of these results were obtained by draw-bar pull and hence 
neglected the wind-friction of the locomotive, and those taken by 
indicator diagrams are open to the objection that the steam locomo- 
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tive is not square-ended like a car, and wind-friction results so 
obtained are not applicable to the operation of the train electrically, 
without locomotive. Moreover, all these results were obtained with 
more than a single car in the train and do not apply to suburban 
electrical operation, which almost universally uses single car trains. 
Tests are being made from time to time with electrically-operated 
trains, and due to the refinement of the carefully calibrated volt- 
meter and ammeter it is possible to obtain wind-friction values at 
various speeds and with different number of cars in a train with 
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Fie. 1.- Friction Curves. 


greater accuracy than in the previous steam tests. These results 
are not at all complete, and the only attempt known to the writer 
to obtain friction values with different number of cars was made by 
W. J. Davis, jun., through the courtesy of the International Rail- 
way Company on its Buffalo and Lockport line in March, 1900. 
Using these tests as a basis, the writer has drawn up three friction 
curves in Fig. 1, designating them A, B and C. The C curve will 


Watt Hours per Ton-Mile; 


0:4 0:8 1'2 1:6 2:0 9:4 9-5 
Stops рег Mile. 
Fig. 2.— SPEED AND ENERGY CURVES. 


A: Friction Curve. 


hold approximately for single car operation where the car weighs 
in the vicinity of 40 tons. The B curve applies to the operation of 
two such cars in a train and the A curve to a train of such cars, 
say, eight or more in a train. These curves are not published with 
the idea that they are correct; in fact, the speeds at which they were 
obtained do not exceed 60 miles per hour, and hence extension 
beyond this speed is based upon a formula which will follow curve 
shape up to 60 miles per hour. As the results obtained by using 
them are not dependent upon their numerical values, intermediate 
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points being easily interpolated, it is not of prime importance that 
the three friction-curves given represent accurately the conditions 
as set forth. In fact, with the different shaped cars now in use and 
the different cross-section of cars having the same weight, &c., 1t 
is hardly possible to make one friction-curve which would apply 
accurately to all cases. It is probable, however, that the curves 
given have the general shape and the numerical values applying to 
average conditions. The friction curves have been extended to 
maximum speeds approaching 90 miles per hour in order that 


Watt Hours per Ton-Mile. 


Schedule Speed. Miles per Hour. 


04 0:8 12 1'6 2:0 2'4 2:8 
Stops per Mile. | 
Fia. 3.—SPEED AND ENERox Curves. B: Friction Curve. 


questions of motor capacity, train energy, possible schedule speeds, 
&c., can be followed up to maximum speeds equal to or better than 
those in vogue on the present steam lines. As will be pointed out 
later in this Paper, the consideration of the proper method of 
operating a railway service at these high maximum speeds leads to 
very interesting results as determining the size of trains and 
frequency of service to be adopted. 


Schedule Speed. Miles per Hour. 
Watt Hours per. on · Nile. 


Stops per Mile. 
Fie. 4.— SPEED AND ENERoY Curves. C: FnicrioN CURVE. 


With the friction curves in Fig. 1 as a basis, the curves in Figs. 
2, 8 and 4 have been calculated, showing the possible schedule 
speeds and energy consumption required for these speeds up to and 
including 75 miles per hour maximum. The rate of acceleration 
and rate of braking do not have a marked effect on the energy 
consumption or possible schedule speeds for these comparatively 
high-speed lines. The shape of the motor characteristic also is not 
a determining feature and can be neglected without introducing a 
possible error of more than a few per cent. The controlling factor 
in all of these curves is the friction-curve, which includes track, 


rolling, journal and wind-friction. The constants assumed in 
calculating the above curves are those pertaining to average high- 
speed suburban work, as follows :— 


Gross accelerating rate ... 120lb. per ton. 
Braking effort (average) .............. .. 2120lb. per ton. 
Duration of stop ...................... 15 seconds each. 


Track assumed to be perfectly straight and level. 


In the above curves, due consideration is given to all the losses 
occurring during acceleration with the standard series. parallel con- 
troller and continuous-current motors. If the curves are to be used 
for alternating-current motors, allowance must be made for the 
difference in accelerating efficiency of the two types of motors 
and their methods of control The inertia of the rotating parts 
of the equipment generally amounts to 5 per cent., and this value 
is taken throughout, being perhaps a little high for the higher 
speeds and low for the lower speeds. The speed-curve of a stan- 
dard 125 н.р. motor is used throughout. The energy curves given 
are somewhat affected by the amount of coasting done, although 
this is not so determining a factor in this high speed work as it is 
in slow speed rapid transit accelerating problems. In order that 
the energy curves should be conservative, they are plotted with 
only 10 seconds of coasting permitted and, therefore, the schedule 
speeds given are nearly the maximum possible, and the energy 
curves given are also practically the maximum possible with the 
maximum speeds assumed. Should power be shut off earlier and 
more coasting permitted, the energy consumption would have been 
decreased and the schedule speeds decreased somewhat also, espe- 
cially with the more frequent stops per mile. 


An inspection of these three sets of curves will bring out the very 
g eat effect of the wind-friction when using trains of one or two 
cars at very high speeds; in fact, at 75 miles per hour maximum 
speed the operation of single car trains becomes impracticable with 
light 40-ton cars of standard construction, and even at 60 miles per 
hour is questionable. 'To quote from the curves, it requires an 
energy consumption of 47 watt-hours per ton-mile for a train of 
several cars, as against 137 watt-hours per ton-mile for a single car 
operating at 75 miles per hour without stops; that is, a single car 
operation would demand 8:7 times the energy per ton that would be 
required for the operation of a train of many similar cars. Even 
a two-car train will require but 92 watt-hours per ton- mile, or only 
67 per cent ofthe energy required per ton for single car operation. 
As these values are for constant speed running, while more or less 
frequent stops would obtain, a comparison at, say, one stop in 
4 miles would be nearer the actual results in practice. Here a single 
ear requires 157 watt-hours per ton-mile, a wo- car train requires 
190, and a train of several cars 79 watt-hours per ton-mile. The 
results would indicate that in a class of service calling for very high 
maximum speeds, the tendency of electric lines will be to follow 
steam railway practice, and operate trains of several cars at more 
infrequent intervals rather than follow the present practice of sub- 
urban electric lines, and run single cars at frequent intervals. It 
will be a question for local consideration whether sufficient additional 
traffic would be gained by the operation of single cars, say, on half- 
hour headway, or trains of two or three cars on one hour headway 
or more, the latter requiring but 60 or 70 per cent. of the power per 
ton moved, and also effect a considerable saving in train crew 
expenses. As the maximum speed of the service is reduced, the 
difference in energy consumption between single cars and trains of 
cars is also reduced, and at 30 miles per hour a single car will require 
but slightly more energy per ton than a train when operated at the 
frequent stops characteristic of low-speed service. Another very 
interesting feature which is well known, but perhaps not fully appre- 
ciated, is brought out by the curves of schedule speeds possible for 
different maximum speeds. Thus, with one stop in 8 miles, it 18 
possible to make a schedule of 61 miles per hour, with maximum 
speed of 75 miles per hour, and a schedule of 28 miles per hour with 
maximum speed of 30 miles per hour. If stops be increased so that 
that they average one per mile, however, the schedule speed possible 
with a maximum speed of 75 miles per hour is dropped to 29 miles 
per hour, while the 30 miles per hour maximum speed permits of a 
schedule speed of 22 miles per hour. Thus, while 30 miles is but 
40 per cent. of the higher maximum speed, it permits a schedule at 
one stop per mile of 76 per cent. of that possible with 75 miles per 
hour maximum speed. The fa'lacy of using high-speed equipments 
for frequent stops is forcibly brought out by referring to the energy 
curves in Figs. 2, 3 and 4. With one stop per mile it requires 200 
watt-hours per ton-inile, with 75 miles maximum speed equipment, 
and the 30 miles maximum speed equipment can obtain 76 per 
cent. of the same schedule with an expenditure of only 28°5 per cent. 
of the energy. The two values taken for the maximum speed are 
the extreme, but serve the purpose of bringing out the tremendous 
price paid for high-schedule speeds at frequent stops. The con- 
ditions of acceleration and braking are the same in both these equip- 
ments, while if higher schedule speeds were required with, say, one 
stop per mile, a higher rate of acceleration and, if practical, a higher 
rate of braking would be adopted. The difference 1n energy varies 
would be considerably reduced thereby, but neither the average 
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rate of acceleration nor the braking could be very largely increased 
without incurring the possibility of discomfort to passengers. 
Before considering the application of the previous curves to & 
concrete case, it is necessary to include the effect of the different 
friction curves at high speeds upon the capacity of the motor 
equipment. A sample motor capacity curve of 125 H.P. equipment 
operating at a maximum speed of 45 miles per hour is shown in 
Fig. 5. The means taken to determine the capacity of this motor is 
to obtain from a series of temperature runs made upon an experi- 
mental track the degrees rise per watt loss in differents parts of 
the motor for different ratio of losses for armature and field. It is 
obvious that so long as the motor losses and their distribution 
are the same, the temperature rise of the different parts of the 
motor will also be practically the same. This assumes that the 
car will travel at the same average speed, which is not necessarily 
the case owing to the fact that the same motor cycle could be 
obtained with a considerably different train cycle. A service 
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Fic. 5.—Moror Capacity Curves 125 н.р. Moron. B: Friction Curve. 
capacity curve similar to Fig. 5 on the 125 н.р. motor is, therc- 
fore, not absolutely correct unless the thermal capacity curves be 
obtained from actual tests giving the same train-cycle as that 
indicated. It is not necessary to conduct so elaborate a series of 
tests, as a sufficiently close result can be obtained for practical 
purposes by obtaining the experimental thermal capacity curves 
at moderate average speeds upon an experimental track, and 
assuming that the conditions of ventilation so obtained will hold 
true for all the schedule speeds. It is admitted that a source 
of error is thus introduced, and that motor-service capacity curves 
will read too conservative at the very high speeds, and will 
possibly be too liberal at the lower speeds; but conservatism at 
speeds approach ng 75 miles per hour could not be criticised as poor 
engineering, and the results given in following curves are therefore 
presented with full confidence that they will meet a long-felt want, 
and will, moreover, be approximately correct for types of motors 
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Гло. 6.—Moror Capacity, 60°C. Rise. A: Friction Curve. 

similar to those serving as basis of calculation and experiments. 
An inspection of the curves given in Fig. 5 discloses the fact 
that for a given temperature rise the capacity in tons per motor 
is practically a fixed amount. For example, a temperature rise 
of 60°C. will be obtained with approximately 16:2 tons per motor 
over a range extending from one stop in 4 miles to five stops per 
mile. It is thus sufficient to associate a given motor and gear ratio 
with a definite car weight which it can operate with a given tem- 
perature-rise, and with any schedule speed which the number of 
stops per mile will permit. This at once affords a means of com- 
paring motors of different capacity by means of the “tons per 
motor, which is permitted for, say, 60deg. rise and a given maxi- 
mum speed equipment. In presenting the curves in Fig. 6, the 
results of a large number of experiments and calculations are incor- 
porated on motors of similar design, giving the relation between the 
commercial one-hour rating of the motor and the number of tons 
which that motor will carry at maximum speeds of 30, 45, 60 and 
75 miles per hour. The curves of 30 and 45 miles per hour are 


probably accurate, those at 60 miles per hour may be open to the 
criticism of being conservative, and at 75 miles per hour, with the 
superior ventilation afforded by the schedule speeds incident to such 
high maximum speeds, the motor-capacity curves perhaps indicate 
too low a ton weight for 60deg. rise As no electric road as yet 
afiords means of obtaining experimental values at this high maxi- 
mum speed, the degree of error cannot be determined, and in any 
case should not exceed more than a possible maximum of 15 per 
cent. Figs. 7 and 8 are plotted for 60deg. also, but using friction 
curves B and C, so that by means of Figs. 6, 7 and 8 it is possible to 
determine the capacity of motor required for any maximum speed 
and any weight of train; while from Figs. 2, 8 and 4, the possible 
schedule speed and energy consumption can be obtaised for any 
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Commercial H.P. Rating of Motor. 
Го. 7.—Moror ОлраСІТҮ 60°C. Rise. B: Fricrion Ccnvr. 


maximum speed and frequency of stops. The maximum specds of 
80, 45, 60 and 75 miles per hour have been chosen as covering the 
present field of electric railroading, and intermediate values may be 
readily interpolated. 

The relation between the commercial one-hour rating of a railway 
motor and its service capacity performance is very difficult to 
express. In fact, it is almost impossible to compare two motors 
differing essentially in their mechanical design, as the stand-test of 
а motor has no direct bearing on its service performance with its 
different distribution of losses and better facilities for ventilation. It 
is necessary, therefore, to obtain by experiment the performance of 
each individual motor under conditions approximating service opera- 
tion, and determine the relation of stand-test to service operation 
for the particular motor in question. By carrying on a series of 
exhaustive tests on each individual motor it becomes possible to plot 
the results of such tests in curve form and show the relation between 
stand tests and service capacity, provided motors are of the same 
general design. Having obtained the capacity in tons per motor for 
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Fia. 8.—MoroR Capacity, 60°C. Rise. 
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C: Friction CURVE. 


different maximum speed equipments, the results were all found to 
follow the general law noted in Fig. 5; that 1s, the temperature 
rise was found to be practically constant over a wide range in 
stops per mile and schedule speed. With this simplification it 
becomes possible to compile curves 6, 7 and 8, giving the capacity 
motor required for any train weight, schedule and frequency of 
stops, the motors all being of similar design. These curves are all 
plotted with motors of the closed type, it being assumed that in 
miscellaneous operation advantage cannot be taken of opening 
ventilators. Where motors can be operated partially or fully 
open, the capacity, especially at high speeds, will be considerably 
increased. It is probable, however, that motors operating at 
speeds approaching 60 to 70 miles per hour will be upon a 
surface track where it would be advisable to protect the motor 
from dust and moisture, and thus operate closed. The results 
brought out by curves 6, 7 and 8 are very instructive as 
determining the probable trend of very high-speed electric rail- 
roading where trains of one or more cars are used. For 
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example, a 40-ton car equipped with four motors, thus giving 10 tons 
per motor, will require a 188 н.р. motor for 60deg. rise when opera- 
ting a train of several cars at 75 miles per hour maximum speed, 
while the same weight of car would require a motor of at least 
230 H.P. if operated as a single car with the same temperature rise 
and similar design of motor. That is, the motive power is doubled 
in going from train to single car service. Thus, not only is train 
friction the determining feature of energy values, but it is the con- 
trolling feature as well of the motor capacity required to perform a 

iven high-speed service. As pointed out in the earlier part of this 

aper, it is not necessary that the friction curves A, B and C shall 
in themselves correctly give the numerical values for train, single- 
car and two-car work. The general shape of the curves is undoub- 
tedly that pertaining to their respective size of train, and as the 
three curves are taken and subsequent calculations are all made 
upon a three-curve friction basis, it is relatively an easy matter 
to interpolate and obtain the energy. schedule speed and motor 
capacity required for any train frietion expressed in pounds per 
ton. The friction curves are of use, therefore, only in determining 
the fundamental values of train energy and motor capacity given 
in the subsequent curves, and the energy, schedule speed and 
motor capacity can be obtained from these curves whether the 
frietion pertaining to the case in hand is, say, 88lb. per ton at 
50 miles per hour for single car operation, or more or less than this 
value. The application of the motor and energy curve is, therefore, 
universal, and it is only necessary to obtain sufficient experimental 
data of the particular type of car or train proposed to determine 
accurately its friction for & given maximum speed and obtain the 
various values required by interpolation in the curves given. 
Having obtained the data upon which to base calculations for the 
proposed electric line, perhaps the best method of showing its 
application would be to take aconcrete case. Let the distance from 
À to B be, say, 100 miles, or great enough to get over the considera- 
tion of location of sub-stations in relation to the length of the line. 
Assume also that the proposed line will parallel a steam line, or 
that there are other reasons necessitating a high schedule speed, 
and that stops will occur every 4 miles and will be of 15 seconds 
duration, and that the motors will be continuous-current supplied 
from sub-stations fed from a single central generating station. It 
is desired to know the effect that single car or train operation will 
have upon first cost and cost of operation. 

It is assumed that the competing steam railway will have a 
schedule speed in the vicinity of 40 miles per hour. Such express 
trains as exceed this schedule will offer such very infrequent service, 
and will, furthermore, be so restricted to their through travel that 
they will not enter as a factor for consideration. By referring to 
Fig. 4 we find that a schedule speed of 40 miles per hour can be 
obtained with a maximum speed of approximately 48 miles per hour 
with one stop in 4 miles. The energy consumption will be 82 watt- 
hours per ton-mile, and the motor capacity will consist of four 
110 H.P. motors operating а single 40-ton car with a temperature 
rise of 60deg. (Fig. 8). The energy consumed at the car will, there- 
fore, be 181kw. or 144kw. at the sub-station bus bar, allowing an 
average drop of 10 per cent. in the third rail. With a sub-station 
"bus bar potential at 600 volts, each car will average 240 amperes. 
Assuming that there will be double track with 801b. track rails and 
1001Ь. third rail, the distance apart of the sub-stations will be 
approximately 18 miles, with a maximum drop of 170 volts when 
two cars are passing midway between sub-stations, one of which is 
accelerating. This drop is permissible as it is momentary only. 
Each sub-station must be able to accelerate one car and supply 
another at full speed, or must give 850 amperes momentary output 
and a sustained output of 500 amperes. The sub-station will, 
therefore, be called upon to deliver momentarily 510kw., and 
should contain not less than one 800kw. rotary converter, and pre- 
ferably two, one being a reserve. This size of converter is based upon 
the assumption that cars run always as single units and not in 
trains, and that converters can stand a momentary over-load of 100 
per cent. With half-hour service cars will be spaced 20 miles 
apart, so that there will be required a generator capacity of two cars 
every 20 miles (double track) or 340kw. assuming 15 per cent. loss 
in rotary converter sub-stations and transmission line. The gene- 
rating station capacity per mile of track will, therefore, be 17kw., 
and the sub-station 46kw. with reserve, and 23kw. with no reserve. 
Taking the cost of generating station in round numbers at $100 per 
kilowatt and sub-station at $35, the cost of a 40-ton car complete 
with four 110 H.P. motors, controllers, &c., at &9.000, we arrive at 
the following approximate cost for installing :-- 

Approrimate First Cost per Mile. Single-car Train. 


Сепегайпив!айоп.................................. $1,7 0 
Sub-stations with тезегүе............................ 1,610 
Equipment (plus 2U per cent. C 1,126 

jr 84.430 


The above total of $4,430 thus represents the approximate first 
cost of the various items noted when Operating a single 40-ton саг 
every half-hour at 40 miles per hour schedule speed, and stopping 

9 see nds once in 4 miles. Following through the same process 


— — 


with two 40-ton cars operating on one hour headway at 40 miles 
per hour schedule, with the same track and third rail construction, 
we arrive at the following conclusions :— 


Watt hours per ton-mile ....... Usu rer 63. 

Train energy at train (80 tons) . 202kw. 

Distance apart sub-stationg................ 9°1 miles. 
Size of sub-station ...................... . two 400kw. units. 


Each train consisting of two 40-ton cars will consume 224kw. at 
the sub-station, or 264 at the generating station, allowing the same 
percentage of loss as above. These trains making the same schedule 
speed at double the headway will be spaced 40 miles apart, and the 
generating capacity will, therefore, be 528kw. every 40 miles, or 
182kw. per mile. The sub-stations, consisting of two 400kw. units 
(with reserve) every 9'1 miles, will have capacity per mile of 
88kw. Expense for cars will be the same as before, and the 
following approximate costs obtain :— 


Approximate First Cost per Mile. To- car Train. 


Generating station ............ c 91.320 
Sub-stations .............. — —— "——— E 3,080 
Equipments ......... TTC 1,120 

Total ооеоеоее o 2 62 6 6 ө о ө „ . [NP eese $5,520 


The first cost of the two-car train system will be $5,520 as 
against $4,430 with single-car train. The energy consumed for 
the two methods of operation is 17kw. per mile of track with single 
car as against 18:2kw. per mile with two-car train. Thus, while 
the two-car train at one hour headway will cost 241 per cent. more 
to instal (for the items mentioned only) it will consume but 77°6 
per cent. of the energy required to operate a single car individually. 
The difference in power required is 88kw. per mile of track. 
Assuming 12 hours per day operation at the above headway, the 
total kilowatt-hours per day will be 45°5, which at $0:007 per kilo- 
watt-hour would be $116:50 per year, or 10 per cent. on $1,165. It 
would, therefore, pay to invest the $1,090 per mile of track differ- 
ence in cost between one-car and two-car operation, as found 
above, provided the same :eceipts could be secured with one hour 
headway as with 30-minute headway. The relation of traffic receipts 
and frequency of travel is a question which can only be determined 
experimentally, and while the desirability of the two-car service 
seems evident from the data at hand in the above case, it might 
result in a falling off of receipts to such an extent as to then make up 
the saving in operating expenses. There is an additional saving in 
train crew expenses which was not entered into above, and which 
would amount to something more than half as much as the cost of 
power. With two-car operation it is possible to reduce the mctor 
capacity per car from four 110 н.р. motors to four motors of approxi- 
mately 95 H. P., thus reducing the cost of the equipment item. Owing 
to the fact, however, that it might be desired to operate a single car 
during certain parts of the day, which would result in overheating 
the smaller motor equipment, it would be more conservative to con- 
sider the same size ot equipment, whether one car or two-car train 
were operated. With more than two cars in a train, advantage could 
be taken of the smaller equipment required, but it is probable that 
in two-car work this advantage of the smaller motor possible for 
two cars would only result in the cooler operation of these motors 
when operated in two-car trains and would show up, therefore, in 
the repair account rather than as a first cost. The sub-stations 
with two-car trains being placed somewhat closer together would 
have a labour account per mile of track in excess of that for 
single-car operation. This may be balanced against the saving 
which would result from smaller crew expenses of the two-car train. 
These examples serve to illustrate the very broad application of the 
foregoing curves. Although it has been necessary to assume a 
number of constants, acceleration, braking, coasting, &c., these con- 
stants are those pertaining to average operation, and can vary 
considerably without making & serious difference in the results. The 
curves given are not, therefore, absolutely correct, but are sufficiently 
so for approximation purposes. For the slower speed work where 
stops are more frequent and where acceleration 1s a more important 
factor, it will be necessary to have more complete cur. es to deter- 
mine the proper rate of acceleration to use, especially if the problem 
is one calling for very high schedule speeds in relation to the number 
of stops. As previously stated, it is not necessary that friction curves 
A, B and С should represent the actual friction in pounds per ton 
of train two-car and single-car work. Having the motor capacity 
and energy values for three different friction rates at a given 
maximum speed, it is possible to interpolate and secure the proper 
motor capacity and energy value for the friction value correspond- 
ing to the case in hand. The importance of the wind friction as 
affecting electrical operation at a very high speed in service which 
has followed along the lines of very small light trains of one or 
more cars, will probably lead to the construction of special cars 
reducing wind friction to a minimum when the higher maximum 
speeds are put into commercial operation. No conclusive data is at 
hand upon the effect of different-shaped car ends on single or two- 
car operation. When such data becomes available, and special cars 
are constructed, their operation ean be predicted from the foregoing 
curves by interpolation tor the new friction values thus obtained. 
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ELECTRIC TRACTION WITH ALTERNATING 
CURRENTS.* 


BY A. C. EBORALL. 
Concluded from page 330.) 


So much for the rheostatic control of three-phase railway niotors ; 
there remains to be considered the alternative to it already 
referred to--namely, tandem parallel control. This method of 
controlling the speed of mechanically-connected three-phase motors 
was devised and put into actual use as far back as 1892 by Messrs. 
Siemens and Halske, but it was not until Messrs. Ganz employed 
it on the Valtellina Railway in 1900 that it came to the front in 
connection with important work. Ав usually arranged, the rotor 
of the secondary motor is in series with the rotor of the primary 
motor, the stator of the former being short-circuited at half-speed, 
while that of the latter is, of course, directly on the lines. Inter- 
mediate speed regulation is obtained with the help of resistances in 
the stator of the secondary motor, although other intermediate 
speeds can be obtained without them by using special arrangements, 
such as arranging the mechanical connection of the two motors so 
that the speed of the one is greater than that of the other, or by the 
use of a different number of stator poles on the two motors, or by 
a combination of both methods; but such extensions of the original 
arrangement of tandem coupling have not yet been utilised in 
practice. 

The tandem control of two mechanically-connected three phase 
motors which run at the same speed when in parallel is then 
analogous to the series-parallel control of direct-current motors, 
inasmuch as half-speed can be obtained without the employment of 
resistances; but the analogy does not extend beyond this, as a little 
consideration will show. "The curves of Fig. 6 illustrate what 
occurs when two such motors are in tandem—here the torque, cur- 
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Tia. 6.—CuanacTrERISTIC Curves ron THREE-PHASE Morons WHEN 
WORKING IN TANDEM AND SINGLY. 


rent, efficiency, power-factor and slip curvesare given (as functions of 
the load on the motors, at constant pressure) for the case of two three- 
phase motors in tandein, and (dotted) for one of them operating in 
the usual way at double the speed. It will be seen that the maximum 
torque that can be exerted by the two motors together in tandem is 
somewhat less than the maximum torque which can be exerted by 
the one running alone; hence, as the speed is practically double 
in the latter case, it follows that the maximum output of the two 
motors in tandem is about one-quarter of that of the two motors 
when in parallel, constant line pressure being assumed in both cases. 
It will also be noticed that for a given value of stator current 
(primary motor) the total torque exerted by the motors in tandem 
is considerably greater than the corresponding value for the case of 
either motor working alone, and, further, that both the efficiencies 
and power-factor, for a given torque, are considerably worse 
(especially the power-factor) when the motors are in tandem. These 
are the principal electrical characteristics of jthree-phase motors 
connected in tandem and running at half synchronous speed, or, 
rather, a little below it. When running above this speed, the stator 
of the primary motor being still connected to the lines, the com- 
bination returns power to the lines, which is a matter which will be 
referred to later on. 


* Paper read before the Manchester Local Section of the Institution of 
Electrical Engineers on Tuesday, December 15th. 
T The tandem, or cascade, or concatenation control of three-phase 
induction motors, as it is variously called, was actually devised by Prof. 
Gorges, the chief electrician of this firm at the time. Those intetested 
in the theory and calculation of three-phase motors in tandem should 
refer to Dr. Breslauer's excellent little treatise on the subject, entitled 
Pas Kreisdiagramm des Drehstrommotors und seine Anwendung aut 
die Kaskadenschaltung.” 


If a given motor equipment has to operate, when all the motors 
are in parallel, at an output nearly corresponding to the maximum 
torque of the individual motors, and if, moreover, the motors have 
to give this same torque when in tandem, it is clear from Fig. 6 that 
а means for increasing the torque of the motors when in tanden will 
have to be provided. Thus, for instance, the stator windings of the 
primary motor could be mesh-connected while in tandem, after- 
wards being in star, which would result in an increase of torque of 
50 per cent. or thereabouts. A better arrangement, on account of 
the lesser complication, would be to increase the pressure during the 
period of tandem connection by means of a boosting transformer on 
the car, or if step-down transformers are used in connection with 
the motors (as at Zossen) by reducing the transformation ratio of 
these.* However it is done, however, it means additional losses. . 

On the other hand, if all the motors are not required when in 
pue half of them running idle above half-speed (except when 

raking), the double number of motors operating in tandem 
evidently gives a torque about equal to the maximum torque that 
can be exerted by half the number operating in parallel. is is, in 
fact, the Valtellina arrangement; here there are four motors of 
equal size per motor car—namely, two primary (3,000/330-volt) 
motors, and two secondary (330/830-volt) motors. The secondary 
or low-pressure motors are used only from standstill to half-speed 
when accelerating, and from full speed to half-speed when braking; 
during the rest of the time they are running idle, and, of course, 
out of circuit. Resistances are used in the rotors of the primary 
motors from half-speed to full speed and in the stators of the secon- 
dary motors from standstill to half-speed. With those arrangements 
then, no auxiliary apparatus is necessary for bringing up the torque 
of the four motors in tandem to nearly the same value as when the 
two motors are in parallel. 
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Fia. 7.—AccELERATION TEST WITH EXPERIMENTAL TRAIN. 
RAILWAY. 
Run No. 5, with Car No. 322. Gradient, 1 per cent. Start, 4h. 15m. 30s. ; 
finish, 4h. 17m. 50s.; time, 2m. 20s. Distance run, 1,600 metres. 
Max. speed, 18 metres per sec. Rolling weight, 54 tons. 


VALTELLINA 


Compared with the rheostatic control of three-phase railway 
motors, it is evident that tandem-parallel control offers considerable 
advantages from the point of view of rapid acceleration and 
economy ; quite apart from the considerably diminished losses in 
the rheostats an appreciable amount of energy can be returned to 
the lines during retardation. At Valtellina this is some 12 per cent. 
(watts per ton-mile basis), while according to Messrs. Ganz it would 
have been about 9 per cent. for the case of the Inner Circle on the 
Metropolitan District Railway. Of course, this regenerative action 
of three-phase motors can be taken advantage of under certain cir- 
cumstances without using tandem control—the use of the latter 
merely makes it possible to do so under all circumstances. Thus, 
on Messrs. Brown, Boveri & Co.'s mountain lines the cars coming 
down can run somewhat above synchronous speed for long periods, 
and thus help to brake themselves by acting as generators. But in 
ordinary railway work, the amount of energy returned to the lines 
in this way would be very small without the tandem arrangement. 
With the help of the latter, the braking occurs over a wide range, 
and below full speed—thus, if the motors of a train running on the 
level at 50 miles per hour (synchronous speed) are switched into 
tandem connection, energy would be returned during the time taken 
to reduce the velocity of the train from 50 to 25 miles рег hour. 

But the advantage of the tandem parallel control in being able to 
run at half-speed without rheostatic losses, and in returning power 
to the line during retardation, have to be paid for. In the first 
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* Dr. Reichel (of Messrs. Siemens and Halske), who has done so much 
to make the work at Zossen a success, has worked out in detail several 
arrangements of this kind, with the object of increasing the torque of the 
motors when in tandem. The chief difficulty is to reduce the number of 
connections, and to get simple arrangements of the same, and of the con- 
trollers, especially when working with high-pressure motors. 
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place, as already noted, both the efficiency and power-factor, when 
running in tandem, are considerably worse than the corresponding 
values when the motors are working in parallel. At Valtellina the 
full-load efficiency of the primary motors is 89} per cent., that of 
the secondary motors is 90 per cent., while the efficiency of the 
combination in tandem at half speed is 80 per cent.: the power- 
factors are respectively 923, 94 and 774 per cent. At the light loads, 
the values (especially those of the power-factor) are much worse. 
The reduced efficiency is due to the fact that, for a given output, the 
total loss in the two motors in tandem is about double the loss in 
one motor alone, the total loss in the primary motor being about 
double that in the secondary motor when the two are in tandem. 
The reduced values for the power-factor are due to the inductive 
character of the rotor circuit of the primary motor; the rotor 
current, instead of being practically in phase with the rotor pressure, 
is lagging considerably behind it, because the rotor is now short- 
circuited on the rotor windings of the secondary motor, instead of 
being closed non-inductively. This is, indeed, the reason why the 
maximum torque of the two motors in tandem is so much less than 
that of the same two motors in parallel. 

The above-mentioned electrical disadvantages of the tandem 
control are inherent to the method, and independent of the manner 
in which'it is carried out. They become very serious indeed at usual 
frequencies, it being doubtful, as a matter of fact, whether tandem 
parallel control is commercially practicable at frequencies much 
above 25 cycles. 

In order to get anything like good results with tandem parallel 
control, the power-factor of the secondary motors must be very high 
—considerably above 90 per cent. In practice (apart from the 
employment of compensating arrangements) this means that the 
number of poles in the motors must be as smalllas possible, as, con- 
sidering the relatively small diameter ofthe motors, it would not be 
possible to get power-factors of this order if they had many poles. 
It would appear that six, or, at the most, eight poles, is about the 
limit for motors which have to work in tandem, which corresponds 
to frequencies lying between 15 and 25 cycles, the lower values being 
taken for gearless the higher for geared motors, taking into account 
the usual maximum running speeds, wheel diameters, &c. 

The other disadvantages possessed by the tandem parallel control 
may be said to be of a mechanical nature ; their extent depends upon 
the manner in which the method is employed. If, for instance, all 
the motors are utilised during the period of parallel connection, 
they must all be alike, which means that when in tandem, separate 
rotor resistances will have to be used for the secondary motors, and 
these will have to be designed for the same pressure as that of the 
line. For instance, with a four-motor 3,000-volt equipment, four 
separate resistances would be necessary—namely, two suitable for 
8,000 volts and two double ones for (for instance) 300 volts and 
heavy currents. Bearing in mind that if the same torque is required 
in tandem as in parallel, the flux in the stators of the primary 
motors will have to be increased, as already indicated, it will be 
seen that the equipment becomes not only excessively complicated, 
but very expensive as well. 

If, however, the Valtellina arrangement is adopted, matters 
become greatly simplified ; no high-pressure resistances are required, 
and the two rotor resistances are employed alternately for the 
secondary and primary motors. Further, no boosting or other 
special arrangements are required for increasing the torque of the 


motors in tandem. But it must be admitted that the fact of half 
the motors being idle most of the time constitutes a certain disad- 
vantage ; clearly, on a fairly level line with infrequent stops, the 
carrying round of so much dead weight would not be warranted. 
Again, it follows that with this arrangement the primary motors 
must work when in parallel well below the point of maximum load 
in order that over-heating may be prevented, and generally such an 
equipment is altogether rather expensive. 

Whichever form of tandem multiple control is employed, the 
motorman has in general to operate two controller handles which 
are not interlocked, as it is not possible to pass directly from the 
parallel connection to the off position through the tandem position, 
in an analogous manner to the handling of a series-parallel controller. 

The commercial application of tandem parallel control in any 
form to multiple unit trains with two or more motor cars would be 
difficult, if not impossible. It is, of course, perfectly possible with 
rheostatic control of the motors, and hence for those cases in which 
such trains are required, worked by three-phase motors, the system 
of control used would be in general decided by this point, quite 
apart from other considerations. In connection with thc operation 
of mechanieally-connected induction motors for such work, it is of 
importance to see that the difference in diameter of the various pairs 
of driving wheels is as small as possible, in order that the individual 
motors may properly share the load when operating at full speed on 
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Fic. 8А AND B.—DIAGRAMMATIC REPRESENTATIONS OF LATOUR AND WINTER. 
EIcHBERG SINGLE-PHASE REPULSION-SERIES RarLway Motors. 


the level. Otherwise, as a little consideration will show, owing to 
the small slip under these conditions, the slower running motor 
might get badly overloaded ; a comparatively small difference in the 
speeds would transfer the load to one motor, the other even acting 
as a generator, being driven by the first. 

Table II. and Fig. 8 may fittingly conclude these remarks on the 
subject of speed control. A comparison is given in the table between 
the starting performance of direct-current and three-phase equip- 


Table II.— Comparison of Acceleration and Power Consumption Tests carried out with Direct Current and Three-phase Electrical Equipments. 


| A Average | Watt-hours | Watt-hours 
verage 


$ | Maximum | | 6 imi -mi 
Installation. Natureot eat weight Speed | Normal rating of | meeeera. “At Bon fon) beging р accele- 
supply. in tons. in miles e HOD. (ite per acceleration | acceleration |ration & retar- 
per hour. sec. per и period. period, dation period. 
JJ ĩ eee PUEROS TD RS ЫЕЕЕ Ber ner C 
»G. E. trials (Sche- Direct current at 575 71:6 47:0 8 x 165 0:95 | 6,500 170 129 
nectady) volts ! 
*Ditto ditto 118:5 43:0 8 x 165 0-79 | 4,650 133 99 
Liverpool Overhead| Direct current at 500] 46-3 32-0 4 x 100 088 | 4,000 170 137 
Railway volts 
fBurgdorf-Thun | Three-phase current at 700 24:5 4x65 0:46 2,570 195 T 
Railway 750 volts and 40 cycles | 
Ditto ditto 55˙0 24°5 4 x 65 0°63 3.450 240 ia 
$Valtellina Railway | Three-phase current at 82:5 40:0 4x150 0:38 ' 2,110 js 65 
3,000 volts and 15 cycles 2 motors idle above | 
pee ee | | | 
|, New York Central T 130:0 51:0 |  Drawbar pull 0 86 е | T m 
| 


Steam Loco. trials | 


* Each of the eight motors employed is rated at 3,0001. pull at 23 miles per hour and with 280 amperes. bipes 
+ Two motor cars with two motors per car, each rated at 2,000lb. at 25 miles 


per hour respectively. Two motor cars with four motors per car. 
per hour and 160 amperes. 
of complete motor 3, 400lb. 


in 240 seconds. All the above tests were carried out on the level. 


+ Rheostatic control. Full-load speed of motors 585 revolutions. Gear tatio 1: 
$ Drawbar pull per gearless motor with 46in. wheels at 300 revolutions = 2. 
idle motor 3,9601b. per pair of motors. Locomotive specially built to meet requirements of suburban traffic. 

Norx.— On the Valtellina Railway the four motors are connected in tandem up to half speed, while from hal 
other two being in parallel ; when braking, the four motors are in tandem from full speed to half speed. The author is in 
for the above test figures; the watt-hours during acceleration were 10,200 and during braking 1,300. the total distance o 


—95,900]b. ! | 


Average speeds 34:6 and 32 miles 
2-96, driving wheels 40in., weight 
200lb. Pull at starting in tandem with 


f speed to full speed two are idle, the 
debted to Mr. H. F. Parshall 
f 1:66 miles being traversed 
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ments, as determined by actual trials; to extend the comparison, 
certain figures relative to the trials of a steam locomotive are also 
given. Regarding the relative performance of the electric equip- 
ments, it must be pointed out that the comparison is not altogether 
& fair one to the three-phase motors; but it is the best that could 
be made, based upon actual tests. The two equipments are working 
under different conditions, and, moreover, the three-phase motors 
were not designed for such rapid accelerations as those in the direct- 
current cases—in the latter it is pretty clear that the series parallel 
control was worked for all it was worth. In Fig. 8, however (to 
which the author is indebted to Mr. Blathy), the results are embodied 
of a special test made by Mr. Kapp on the Valtellina Railway, for 
the express purpose of seeing what results could be obtained by the 
use of the tandem-parallel control in the form advocated by Messrs. 
Ganz & Co. 

An inspection of the curves in Fig. 8 shows that the electrical 
performance of the equipment leaves little to be desired. The 
94-ton train attained a speed of 59ft. per second in 95 seconds, 
which corresponds to an average acceleration of 0°62ft. per second 


per second, the acceleration with the two pairs of motors in tandem. 
e 


ing about 14ft. per second per second, while with the two primary 
motors in parallel it is about 46. per second per second. These 
are excellent results,* while, at the same time, partly on account of 
the energy returned to tho line during the retardation period, the 
results with regard to power consumption are excellent, as will be 
seen from the following summary of this particular test made by 
Mr. Kapp:— 

Test No. 5 (aee Fig. 8.) 

Distance covered ........................ 3, 280ft. 
Time from start to finish 140 seconds 
Highest velocity attained before braking .... 405 miles per hour 
Electrical energy supplied to ca 20, 574 kw. seconds 
Power consumption per ton- mile 106 watt-hours 
Useful energy up to the moment (106 seconds 

from start) when brake was put on by the 

motors being switched in tandem ........ 14,800k w.-secondsg 
Total energy supplied in the same time .... 21.960kw.-seconds 
Efficiency during the above period ........ 65 per cent. 

Nork.— The high efficiency of 65 per cent. is partly accounted for by 
the fact that at the end of the period in tandem, when the load is quickly 
falling, the generating plant increased its speed, enabling the rotor 
resistances to be short-circuited during a portion of the time—from 29-5ft. 
to 32:74. per second. On the other hand, when braking in tandem, the 
generating plant also increased its speed, being driven by the current 
returned from the car, and thus the frequency went up. This did not 
enable the car to return as much energy as would have been the case at 
constant frequency, and accounts for the smallness of the energy 
(1,386kw.-seconds) returned to the line. 

From Table II. and Fig. 8 it will be seen that, on the whole, the 
figures for the three-phase equipments are excellent; but with 
rheostatic control they would not compare so favourably with the 
direct-current equipments at the higher accelerations. With tandem 
parallel control, while there is little to choose between the two 
equipments, the good performance of the three-phase equipment is 
attained at the expense of the disadvantages which have already 
been referred to. 

From what has been said it is clear that, with regard to which is 
the better system of control] for three-phase equipments, the rheo- 
static or the tandem parallel, this depends to a great extent upon 
the class of work for which the equipments are employed. But 
the author thinks, in the present state of knowledge, that the 
use of alternating currents should only be contemplated for work 
of the class comprised under (c) and (d), and then only when 
the length of the lines is such that many converting sub-stations 
are necessary. For these classes of work, the inefficiency of the 
rheostatic control is of relatively small iniportance, and it is thought 
that its use is preferable, notwithstanding the disadvantage of 
having to take the worst gradients at full specd. If, however, for 
any reason, three-phase working is employed for cases where it is 
necessary to attain rapid accelerations with economy, the tandem 
parallel system of control must be used, and of the two forms in 
which it can be applied that advocated by Messrs. Ganz is, it is 
thought, preferable, on account of its greater simplicity, this point 
outweighing the disadvantage of the exceedingly heavy character of 
the electrical equipment. 

However, an attempt has been made to put forward the charac- 
teristic features of each method of control, and to dwell rather upon 
the weak points of each, as whichever method is selected in any 
particular case, these are the points that require the most attention. 


SINGLE-PHasE WORKING. 
The desirability of single-phase working for long-distance lines is 
self-evident, assuming that suitable motors are available. As the 
whole question turns upon the motors, it is now proposed to consider 


* Since writing the above, Mr. Blathy has informed the author that the 
motors at Valtellina would be capable of giving considerably greater 
accelerations if these were necessary ; the only alteration that would have 
to be made would consist in a re-arrangement of the rotor resistances. 
Mr. Blathy states further that he has figured on accelerations up to about 
3ft. per second per second for simiiar three-phase linea where high 
acceleration was necessary. 


very briefly the various types of single-phase motors at present avail- 
able; these types, apart from synchronous motors, are as follows :— 

1. Pure induction motors. 

2. Series motors (Lamme, Finzi). 

8. Repulsion-induction motors (E. Arnold Deri, Schuler). 

4. Repulsion-series motors (Latour, Eichberg-Winter). 

The first-mentioned class of single-phase motors can be dismissed 
in a few words, as they cannot be directly applied to electric traction 
purposes. Their efficiency and power-factor are less than is the 
case with the corresponding three-phase motors, their speed cannot 
be regulated within commercial limits, their overload capacity is 
relatively small, and their starting performance is indifferent. "The 
best that can be done in the latter respect, under favourable condi- 
tions with regard to frequency, is full load torque with 1j full load 
current— this with the help of a rotor resistance and a phase-splitting 
arrangement. Such motors could, therefore, only be used indirectly 
as far as electric traction work is concerned, although they possess 
the advantage (unlike the motors of the other three classes) of being 
without connnutators. 

B. J. Arnold has proposed to utilise such motors for traction pur- 
poses, with the help of an air-compressor on the car, the object of 
the latter being to get over the starting difficulties, as well as those 
of speed regulation ; the motor is always running on load, this con- 
sisting of the car and the compressor, or the latter alone, as the case 
may be. The Oerlikon Company, on the other hand, has sugyested 
the use of single-phase induction motors in connection with heavy 
locomotive work, the motor working from a single overhead con- 
ductor at 15,000 volts, and forming part of a direct-current motor- 
generator combination carried by the locomotive, which supplies 
current to separately-excited direct-current motors on the car axles. 
Although a certain amount of experimental work has been done in 
connection with each of these suggestions, it is hardly likely that 
such methods of working will come into general use. 

The single-phase motors comprised in the second class are what 
used to be known a good many years ago as “laminated field 
motors ; before the advent of the single-phase induction motor quite 
a number were built in this country for the 83 and 100-cycle supply 
circuits then in existence. At that time they were built in very 
nearly the same way as the corresponding direct-current series 
motors, the principal difference in the design being the substitution 
of a laminated field structure for the standard cast or wrought-iron 
field frame. Such motors possessed every fault it is possible for a 
commutator motor to have—low efficiency, overheating and bad 
sparking being the worst—while being abnormally heavy for their 
output, mainly on account of their very low power-factor. 

After remaining in the background practically since 1898, these 
motors have recently re-appeared as possible railway motors. By 
reducing the frequency to 19—20 cycles (and with the help of sundry 
auxiliary devices, which have been more or less well known for 
years), aided by careful designing, a very good imitation of the 
direct-current series motor has been obtained, which is likely to 
come to the front in the future. Up to the present, as far as the 
author is aware, by far the best results have been attained with 
these series motors by Dr. Finzi, the trials of whose 15-cycle 160. 
volt tramway motor are fully dealt with in an article in the 
Electrical Review for November 18, 1903. 

The following are the principal difficulties connected with the 
design of single-phase series motors, together with the methods 
which are udopted in order to get over them :— 

1. Sparking.—The coils which are short-circuited as the commu- 
tator segments, to which they are connected, pass under a brush, 
become the seat of very heavy induced currents, these coils being 
cut by the alternating field flux. These heavy short-circuit currents, 
being interrupted when the segments leave the brushes, cause heavy 
sparking; moreover, they tend to demagnetise the field system, and 

80 waste energy in the short-circuited coils, brushes, &c. 

The remedy is to connect the armature coils to the cominutator 
by means of nickeline or other resistance strips (Finzi), or to employ 
a Weston winding on the armature (two independent windings alter- 
nately in circuit), to employ the proper width and quality of brush 
and to reduce the frequency. 

2. Relatively Low Efficiency.—This is due to the fact that both 
the iron and copper losses are considerably more than in the corre- 
sponding direct-current niotor or induction motor. In the latter 
not much more than half the total weight of laminated iron is 
traversed by a flux of the full frequency (at speeds near synchronism), 
while for the case of the series motor the entire weight of active 
iron comes into consideration. Again, owing to the extra losses in 
the commutator connections, brushes, &c., and to the rather low 
power-factor at heavy currents, the copper losses are increased. 

A reduction in the frequency improves matters. 

8. Low Power-factor at Heavy Currents—Armature Reaction.— 
The field and armature windings in series offer an impedance to the 
alternating current traversing them, and the greater the value of 
this current the more it lags behind the supply pressure—in other 
words, the worse the power-factor. The latter, in fact, falls from 
a high value at light loads to zero at standstill. As far as the field 
system is concerned, the only remedy is to reduce the frequency as 


- much as possible, but with regard to the armature, seeing that it is 
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the armature flux that causes not only the inductive E.M.F. in the 
armature, but a reaction on the field system as well, it is advisable 
to reduce it to а minimum. This can be done either with the help 
of damping coils (Stanley) or by saturating the pole shoes (Lamme), 
or by dividing the poles in the axial direction by means of slits 
(Finzi). The first- mentioned arrangement tends to wipe out the arma- 
ture flux altogether, and thus to get rid of field distortion and armature 
reactance; the second and third arrangements tend to reduce the 
armature flux in amount. As far as the inductive E.M.F. of the 
armature winding is concerned, this decreases with the frequency. 

It will be seen from the above that the real remedy for nearly all 
ihe troubles consists in lowering the frequency as much as possible, 
which, as already stated, is what is being done by the present con- 
structors of these motors. The only disadvantage of this, as far as 
railway work is concerned, lies in the more costly nature of the 
generators and transformers; from the point of view of the induc- 
tive drop in the rail return, it is, of course, directly beneficial. 

For the rest, the alternating-current series motor has speed, 
torque, and other characteristic curves generally similar to those of 
the direct-current series motor, except that the maximum values 
of the current and torque occur at a point which is relatively much 
nearer to the normal values. 

Railway motors of this type necessitate step-down transformers 
being carried on the car, as they can only be worked at low pres- 
sures; the speed control is effected by varying the transformation 
ratio and is hence very economical, this feature of the motor tending 
to compensate for its relatively lower efficiency. 

The motors of the third class are mixed action motors; they 
start as repulsion motors, and after a certain speed has been 
attained, all the segments of the commutators are short-circuited, 
and they continue to run as induction motors. The type originated 
with Prof. E. Arnold, under whose patents the Wagner Company of 
America has built many motors for ordinary industrial purposes, 
but as the Schuler motor is the best representative of the class, it 
will suffice to refer to it in particular here. 

The characteristic features of the pure repulsion motor are its 
good starting performance and poor running performance. The 
efficiency and power-factor are both low, and for a given output the 
motor is relatively very heavy. On account of this, and especially 
in view of the fact that the change can be readily effected, it was 
but natural to change it into a pure induction motor at or near 
normal speed, because near synchronism the single-phase induction 
motor operates at its best. Arnold does this by short-citcuiting the 
commutator segments by a centrifugal device (and raising the 
brushes simultaneously), while Deri does it by altering the number 
of stator poles in a similar manner. In both cases the conversion is 
suddenly performed and accompanied by undesirable current fluctua- 
tions ; there is, moreover, a want of flexibility about it, which puts 
such motors out of the question as far as traction work is concerned. 

In the Sehuler motor, however, the transition from repulsion to 
induction motor is almost imperceptible, as it is effected with the 
help of slip rings and a star-connected rotor resistance, through 
which the rotor windings are gradually short-circuited. The com- 
mutator brushes remain short-circuited, and more or less current 
passes through them, in accordance with the manipulation of the 
resistance; at normal speed practically no current passes through 
them, as the rotor windings are, at this speed, completely short- 
circuited at the slip rings. At speeds intermediate between stand- 
still and synchronous speed, part of the rotor current passes through 
the short-circuited commutator brushes and part through the rotor 
resistances ; under these conditions the rotor is working partly as а 
repulsion motor, partly as an induction motor. 

To sum up, the Schuler motor presents the possibility of starting 
with a large torque without an excessive current consumption, and 
of speed regulation over a long range with smaller losses in the 
rotor resistances, than would be the case with the corresponding 
three-phase motor operating under similar conditions. Its efficiency, 
power-factor and overload capacity are, however, much inferior to 
the latter, while, with regard to commutation, it is comparable with 
the series motor, and what has been said in connection with the 
commutation of the latter is equally applicable to it. It is thought 
that while the Schuler motor is exceedingly well worked out, and 
the best of its class, it will not find a place in single-phase traction 
work, or, any rate, that it will not take precedence of the pure series 
motor, or of the series repulsion motors referred to hele its 
sphere of utility is more likely to be in connection with elevator and 
similar work. At the same time, it must be pointed out that the 
addition of an efficient compensating arrangement to it, so that it 
would work at a power-factor approaching unity over its whole 
range, would alter the situation ; in any case, it has one advantage 
over the series motor—namely, that no step-down transformer is 
required. Its stator construction is that of a standard three-phase 
motor with one phase of the winding always out of use, and the 
limiting value of pressure would be the same. Its rotor, which in 
construction resembles the armature of a rotary converter, must 
always work at low pressure. 

This ability to work directly at high pressure is a property also 
shared by the fourth elass of single-phase motors—the Latour and 


Winter-Eichberg motors. These motors are partly repulsion motors, 
partly series motors, and are the most interesting, and perhaps also 
the most promising, single-phase motors that have yet been devised. 
They differ in two important respects from all other series or 
repulsion motors—the power-factor is nearly unity under all con- 
ditions of working, while the field flux is produced by the rotor 
instead of by the stator, the ampere-turns of the latter being less 
than those of the former. 

In Fig. 8 (a and b) the Latour and Winter-Eichberg mixed action 
motors are respectively indicated in diagrammatic form, and, as 
wil be noticed, there is no essential difference between them. 
Indeed, these designers seem to have reached practically the same 
point by different and independent paths. By supplying the com- 
mutators at constant pressure (if necessary, through a step-down 
transformer of suitable size) instead of variable pressure, as indicated 
іп the figure, motors can be obtained the performance of which is anal»- 
gous to that of direct-current shunt motors, and such motors would be 
applicable to ordinary industrial work, as Latour has pointed out. 

The windings indicated in Fig. 8 (two-pole motors being repre- 
sented for the sake of clearness) correspond to series-wound direct- 
current motors, and hence will be alone referred to in connection 
with the subject of electric traction. As far as constructional 
features are concerned, the stators of these motors are just like the 
stators of ordinary induction motors; Latour, however, prefers to 
distribute the winding all round the periphery to form a closed 
circuit, there being thus (in the two-pole motor) two parallel paths 
traversed by the single-phase current. The rotors are simply 
specially-proportioned direct-current armatures with amply-dimen- 
sioned commutators of many segments ; these commutators have to 
be arranged to work at 200 volts between brushes, or less, which can 
be readily arranged for if the current transformer of Winter and 
Eichberg is provided. 

Consider, for instance, the motor of Fig. 8a, with the brushes ab 
removed, and the single-phase current traversing the stator only. 
A pure repulsion motor of favourable design would result, the 
characteristics of which would be (as Latour has shown) an excellent 
torque at starting, which decreases with the speed, together with 
perfect commutation at synchronous speed. As already indicated, 
however, the power-factor of such a repulsion motor is very low, 
while, unless special arrangements are adopted, the motor sparks 
badly below synchronism. These defects disappear almost com- 
pletely, however, directly the armature, with its short-circuited 
brushes cd, has current from the external circuit led into it (directly 
or indirectly) by means of the brushes ab placed at right angles to the 
brushes cd, which arrangement results in a repulsion-series motor. 
The motor now has a power-factor of nearly unity at all loads, 
a starting torque equal to that of a three-phase motor, but not 
requiring resistances in order to obtain it, a possib!e speed variation 
over wide limits by varying the pressure at the brushes ab, and 
excellent commutation under all conditions at these brushes. 
Working under fixed conditions of supply, the speed and torque 
characteristics are generally similar to the corresponding character- 
istics of the direct-current series motor. 

Briefly, the current C, passing through the rotor from outside by 
way of the brushes ab produces a rotor flux which, in conjunction with 
the rotation of the rotor in it, causes a current, C,, in quadrature with 
C,, to flow through the rotor by way of the short-circuited brushes cd. 
The flux due to one component of the current C, cancels the stator 
flux, and thus renders the stator windings practically inductionless, 
and, moreover, by doing away with the stator flux, allows of perfect 
commutation at the brushes ab, as the heavy currents in the short- 
circuited coils, which would otherwise be caused by induction from 
the stator, are now no longer present. Again, the magnetic flux 
along cd forms, with the flux along ab, a resultant flux which rotates 
nearly synchronously with the rotor, and the latter, therefore, also 
becomes nearly inductionless, just as is the case with the rotor 
windings of an induction motor operating near synchronism. It 
would appear that the only serious difficulty with this motor is the 
commutation at the brushes cd at speeds below synchronism, but 
the difficulty can be got over perfectly well at frequencies of the 
order of 25 cycles, with the help of the means already alluded to. 

As far as the author knows, the only difference between the above 
motor and that of Winter and Eichberg, apart from constructional 
details, is that in the latter motor the rotor is indirectly in series 
with the stator, as indicated in Fig. 88. The use of the current 
transformer for supplying the brushes ab allows the stator to be 
worked at the full-line pressure, no step-down transformer being, 
therefore, required on the car; at the same time the entire switching 
and speed control* is performed on the low-pressure side —that is to 
say, in the secondary circuit of the current transformer. Naturally, 
the arrangement lends itself well to multiple unit trains, the control 
being characterised by the absence of rheostatic losses and by the 
permanent connection of the various motors in parallel. 


* The author has been unable to ascertain whether the ichole of the 
gpeed regulation is effected by means of varying the transformation ratio 
of the transformer. It may quite well happen that supplementary 
arrangements are provided in the exciting circuits in order to get а means 
of fine regulation, 
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In Fig. 9 are given the results of some tests made by the Union 
Company on an experimental coach fitted with motors of Messrs. 
Winter and Eichberg's design ; this coach has been running since 
August on a short line near Berlin. The coach weighs 52 tons in 
running order, and is equipped with two motors of 125 B. R. P. at 
6,000 volts and 25 cycles; the weight of the entire electrical equip- 
ment is about 6 tons. In Fig. 9 are also given the curves (shown 
dotted) for the new 125 B. H. P. motors on the Central London Rail. 
way* in order that a ready comparison may be made between a 
standard direct-current equipment of latest design and the single- 
phase equipment. For the latter it will be noticed that two sets of 
curves are given; these correspond to the maximum and mininum 
transformation ratios employed, and hence indicate the conditions 
prevailing at light and heavy loads respectively. Between these 
limiting transformation ratios of 24: 1 and 8:8 : 1 there are a number 
of others, the motor having similar characteristic curves for each. 
It will be seen that the efficieney of the single-phase motor is not 
much below that of the direct-current motor, while the speed control 
is equally flexible. The power-factor, moreover, is good over the 
whole range, while with regard to the commutation under different 
conditions the author has no information. 

Whether one or other of these types of single-phase railway motor 
will eventually succeed in taking the place of the three-phase motors 
remains to be seen, but from what [m been said above it will be 
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recognised that & lot of good work has been done in this direction 
during the last year or so. The commercial application of such 
motors will largely depend upon the quality of the commutation 
under traction conditions, and with regard to this it must be borne 
in mind that the difficulties are, and always will be, very much 
greater than with direct.current motors. But one thing is quite 
certain—what with the new type of compounded alternators, the 
compensated three-phase motors and the various new single-phase 
motors, electrical engineers will have to reckon with the commutator 
in alternating-current machinery, and some modification of certain 
ideas at present held may confidently be expected in the near future. 


Accumulator Traction in Italy.—According to the Elektre- 
technische Rundschau, accumulator traction on the Bologna-San 
Felice-Poggio Rusco and Bologna-Modena lines bas not 
proved satisfactory, and permission has been obtained to 
re-establish steam traction. On the other hand, the Lecco- 
Colico-Sondrio and Colico- Chiavenna lines, which are equipped 
on the overhead system, have proved successful, and a con- 
tinuation from Lecco to Milan is now being contemplated. 
Equally satisfactory results are reported from the Milan- 
Varese-Porto Ceresio line, and, in consequence, the manage- 
ment intends to convert the Varese-Laveno and Gallarate-Sisto 
Calande- Arona lines to electric traction on the same system. 

° “The Central London Railway," by H. F. Parshall, E. Parry and 
W. Casson. Traction and Transmission, Vol. VII. 
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ROYAL COMMISSION ON LONDON TRAFFIC. 


At the sitting of the Royal Commission on London Traffic on Friday 
last week, December 18. 

Ald. T. WALTER L. EMDEN, mayor of Westminster gave evidence. 
He dealt with the general causes of traffic obstruction in the streets, the 
most important, in his opinion, being the continual breaking up of the 
streets by statutory companies such as electric light, telephone and other 
undertakings. After laying down what he considered to be the best 
method of dealing with these matters, substantially the same views as 
those already expressed by other local authority representatives, witness 
discussed at some length the ern of providing subways under the 
streets, and exhibited a model embodying his ideas concerning this 
matter. This obviated the necessity for purchasing the vault rights 
from the frontagers on both sides of the road, and allowed sufficient 
space to run two lines of tramways down the centre, gangways for 
passengers on either side and also space for taking electric light and 
telephone cables, gas and water pipes, &c. The centre space could be 
some 18ft. or 20ft. in width, and a street of the width of the Strand in its 
narrowest portion would allow sufficient margin for the passenger foot- 
ways, &c., without coming underneath the pavement. Platforms would 
be erected for the use of tramway passengers, these platforms being 
reached by stairways. At the platforms the pipes, &c., would pass 
underneath. The following estimates of the cost of construction, 
revenue, e., had been prepared by the engineer to the City of 
Westminster. Cost of subway with stations, 100ft. in length at inter- 
vals of jth mile, together with tramway complete, £440,800 per mile. 
Net receipts from tramway £22,000 per mile per annum; rent for 
use of subways by statutory companies, &c., £2,000; gain to City 
Council by inoreased life of streets through use of subways, £3,000; total 
receipts, £27,000 per mile per annum. Deduct cost of inspection, &c., 
of ал даны £1,000 рег mile per annum, leaving а net income of £26,000 per 
mile per annum. This income, it was estimated, would be sufficient to pay 
nearly 6 per oent. for interest and sinking fund on the capital outlay. 
The initiale outlay would be large, but he was of the opinion that it would 
not be impracticable to prepare a scheme whereby capital and interest 
could be paid off and the working of the subways carried on at a profit. 
Summing up a few of the advantages which would accrue from the 
adoption of such a system, he said that the inconvenience by reason of 
the roads being constantly broken up and obstructed and the conse- 
quential loss to the shopkeepers would cease, there would be a vast 
amount of time saved to the public generally by the extra speed with 
which they would be able to progress both above and below ground, and 
the statutory companies would be able to attend to their pipes, &c., with 
vastly greater economy and certainty. 

By the CHAIRMAN : His idea was that the local authorities should 
construct such subways, the tramways therein being worked, say, by the 
London County Council, The initial cost would be borne by raising a 
loan, and the sinking fund met out of the rates. So far as Westminster 
was concerned, he considered that such a means of communication was 
immediately necessary under Victoria-street and Piccadilly. The main 
demand for such communication was from east to west and north to south. 

By Sir JOHN WOLFE BARRY: He had always been against a tram- 
way along the Embankment, but the trams from the North of London 
could run into the County Council subway at Theobald's- road, and thence 
by means of a tunnel under the Thames, and come to the surface again 
at some convenient and less congested spot further to the south of the river. 

Mr. JOHN HUNT, town olerk to the City of Westminster, dealt with 
similar matters to the previous witness. On the question of the subways 
already referred to, he gave the following figures as to cost of construc- 
tion, &c., for a route from Hammersmith Broadway via Piccadilly and 
the Strand to Bishopsgate. Taking as his basis an average cost of 
£700,000 per mile, the total 7 miles of route would cost £4,900,000, or, 
say, £5,000,000. The initial sum to be set aside for sinking fund, with 
interest calculated at per ceni. per annum for 60 years, would be 
£3,562 per mile, and thus on the total cost this amount would be 
£25,443. Interest on capital at 84 per cent. would amount to £175,000 
per annum, or a total annual charge of £200,443. This was equivalent 
to about 144. in the £ on the county rate. These figures, which were 
worked out from a report by the London County Council engineer, 
were much less than had been experienced hitherto as to the cost of con- 
structing a new thoroughfare such as the Holborn to Strand improvement. 

The Commission adjourned until Thursday, January 7. 
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ELECTRIC RAILWAY PROBLEMS. 


The three Papers by Messrs. MCMAHON, EBoRALL and 
ARMSTRONG, published in this and the last issue of The 
Electrician, make a timely appearance when so many engineers 
are considering how suburban transit problems can be best 
solved by means of electric traction. Each of these Papers 
has the value attaching to a record of experience, and from 
that point of view Mr. McMAnon’s easily takes the first 
place. The City and South London Railway has now been 
working for 13 years. It has recently nearly doubled the 
length of line in operation, and it has yielded a small divi- 
dend to its shareholders. Add to this that it uses continu- 
ous-current generation, five-wire transmission and three-wire 
distribution, and its claim to be unique technically and 
historically hardly needs argument. The principal tech- 
nical lessons to be gathered for future guidance from Mr. 
McMauon’s Paper relate to the practicable range of econo- 
mical continuous-current distribution. It is true that the 
Paper does not deal with the capital expenditure on trans- 
mission and distributing plant, but this is no great defect, 
because the City and South London figures would not be 
readily applicable to any new case, and every case must 
be considered on its own merits. On the other hand, the 
figures given in much detail for the working economy of the 
system apply directly and are very remarkable. The result 
may be written down shortly as follows: Using continuous- 
current generation with only 2,000 volts maximum pressure 
(1,000 volts either side from earth) the Angel sub-station, 
at a distance of 51 miles, delivers 83 per cent. of the 
power generated to its 'bus bars. The result is not 
materially different from the all-day efficiency of a three- 
phase rotary transformer working on a similar load-factor, 
but is attained with a lower working pressure, and very 
much less expensive transforming apparatus. The main reason 
for this is that the current has not to be transformed in kind, 
consequently the high-tension mains and the transforming 
apparatus have to deal only with a portion of the current, and 
transformation losses are incurred upon that portion only. 
The total result over the whole line is that from generating 
station switchboard to locomotive the net efficiency is 90 per 
cent. This figure is decidedly higher than theall day efficiency 
of a rotary transformer on a traction load, and the capital expen- 
diture is obviously on the side of the continuous-current. The 
application of batteries at the Angel sub-station and the 
ingenious and successful arrangements for balancing merit 
notice which we cannot give here. The important question of 
the initial and maintenance cost of the batteries is not dealt 


| with in much detail, and no doubt further experience is 


necessary as to the latter item, but that battery maintenance 
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will be as favourably affected by the “Highfield ” gear as 
efficiency has been, seems extremely probable. In which case 
Mr. Hopart’s remark, in the discussion, that battery efficiency 
increases as the output diminishes will cease to be true. 

To get back to the main point. Mr. McManox shows 
that for such lines as his, a continuous-current gencrating 
station has an economical radius of at least six or seven miles. 
The Stockwell generating station is not well situated for coal 
supply or water facilities—all coal has to be carted, all con- 
densing water tower cooled. In spite of these drawbacks the 
generating costs are excellent, and the cost of the power 
delivered to the locomotives apparently lower than in any 
British three-phase system at present on record. No doubt 
lower station costs might have been secured by the adoption 
of a more suitable site, on the river side for example, but had 
this been done much greater capital and maintenance expendi- 
ture would be unavoidable, if such a site involved the use of a 
high-tension transmission, and the overall efficiency would be 
materially lower. The cost of the power delivered to the loco 
motive—taking into account all the capital and maintenance 
charges—is the objective of the engincer on this side of his 
work ; and if he commences by considering only station costs, 
and then adapts his distributing system to the site ao indicated, 
he may make a serious mistake. Generating and distributing 
costs must be considered together, and the combination giving 
the highest total economy in any given case adopted. The 
ingenuity and resource shown by Mr, MCMAHON in adopting 
his original machinery and cables to meet the needs of the 
extension are worthy of all praise, and teach a lesson that is 
rather moral and intellectual than technical, although its 
economic application is obvious. 

Leaving now this testimony of our pioneer tube line to the 
merits of continuous current, we may pass on to the valuable 
lessons to be obtained from Mr. ARMSTRONG’S Paper dealing 
with train resistance, or “friction curves” as he calls his 
graphic records. The influence of the length of a train upon 
its tractive resistance at high speeds appears to be much 
greater than has been generally recognised. For example, at 
60 miles per hour the resistances are 44lb., 301b. and 161. 
per ton for trains of one, two and eight cars respectively, but 
at 20 miles per hour the figures are 1 Ab. and 101. and 81Ь. 
Before accepting these figures (which are presumably for the 
* short ton" of 2,0001b.) English engineers will doubtless 
endeavour to check them by their own experiments to see to 
what extent they hold good for English conditions. We have 
reason to think that they are considerably too high for modern 
English cars on bogies, but however this may be, it is not 
likely that there is any serious error in the order of the 
increase, or the influence of tho length of the train. The 
inference is that the ahead air resistance becomes a very 
important part of the total at high speeds, and is almost 
entirely borne by the forward end of the train. "The conse- 
quence, as ably pointed out by Mr. ARMSTRONG, is that for 
equal speed and carrying capacity a frequent service of single 
cars calls for much greater expenditure of energy than a less 
frequent service of longer trains. On the other hand, the 
expenditure on acceleration is not affected by length of train, 
and the maximum acceleration demand made by any train on 
the station and feeders is directly proportional to its weight, 
From this it follows that with frequent stops the single- 
car service may give a load-factor so much more favour- 
able than that of heavier trains as to prove the more 
economical, as well as the more attractive to the public. 
Any attempt at solution of the suburban transit question 
must treat it as an economie one, in which all the con- 
ditions have to be considered, and the alternative practicable 


methods compared on a balance-sheet basis, Mr. ARMsTRONG'S 
figures have the merit of giving ascertained values in place of 
indefinite conjectures, and they may lead to improvements in 
the forms of high-speed vehicles. 

The chief interest of Mr. EBORALL’S Paper is in the latter 
part, which deals with the *'Repulsion-Series" single-phase 
motors of LATOUR and WINTER-EICHBERG. Everyone recog 
nises that for main-line traffic the continuous-current low- 
tension motor demands a very serious capital expenditure for 
distribution, and that there are difficulties of current collection 
that are by no means trifling. Three-phase collection is not 
much better. The single-phase motor which will admit of 
high-tension distribution and the collection of a moderate 
current from a single wire will put an entirely different face 
upon the question. The“ Repulsion-Series " motors described 
by Mr. EBORALL are attempts to find the desired solution, and 
the results set out in the curves of performance of the Winter- 
Eichberg machine are extremly promising. The regulation by 
variable transformation supply to the rotor appears to give a 
range of speed and torque superior to that of a continuous- 
current series motor, and, although the motor efficiency is 
lower, the absence of rheostat losses may quite compensate for 
the difference. The power-factor of the motor can be kept 
above 90 per cent. over a considerable range of speed, and the 
starting torque is high. It is easy to arrange for multiple 
unit“ equipment and control. 

Tho vital points on which no information is yet available 
are whether commutation is sufficiently good, and whether the 
weight and cost of the equipment are sufficiently low. If tho 
answers to these questions are in the affirmative, it may be 
confidently reckoned that a practicable commercial system for 
heavy railway work is in sight. It would even seem possible 
that the“ Repulsion-Serics " motor may be so arranged as to 
work satisfactorily when directly fed with low-tension current, 
either continuous or alternating, in shunting yards, stations, 
or on suburban lines, and with high-tension alternating-current 
out on the main lines. That such a universal equipment is 
within reach may seem too good to bo true ; no one will ques- 
tion its desirability. Who will say it is unattainable 1 

In conclusion, we would point out that, on the technical side, 
the outlook for electric traction on railways is becoming very 
promising. What with the experience of lines already con- 
structed, both here and abroad, and an increasingly wide and 
accurate knowledge of the conditions to be met, the engineer 
is already able to advise the capitalist what it will cost to 
equip and work a given line electrically by proven methods. 
Moreover, even where these methods promise no satisfactory 
commercial results at present, it is still reasonable to expect 
that a very little patience will put into our hands such 
resources that electric traction will become the standard rail- 
way motive power. 


RADIO-ACTIVITY.* 
BY FREDK. SODDY, M.A. 


(Continued from p. 323.) 


The experiments described in tlie last article showed that of 
the three main phenomena which go to make up the normal 
radio-activity of thorium compounds (1) a-radiation, (2) G- 
radiation, (3) production of a radio-active emanation, only 
25 per cent. of the a-radiation can be considered to be speci- 
fically due to the thorium atoms, the remaining a-radiation, 


* These articles are based on a series of 12 lectures which Mr. Soddy 
is now delivering at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 
published in book form by The Electrician ’* Printing and Publishing Co. 
All rights reserved. 
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together with the B- radiation and the emanating power being 
caused by the presence of a non-thorium type of matter— 
thorium X— present in infinitesimal quantity. Whereas, how- 
ever, the thorium X on keeping rapidly loses its radio- 
activity, the thorium from which it was separated regains its 
lost radio-activity, until at the end of a month it again 
possesses its normal or maximum value. In the same time 
the thorium X becomes completely inactive. If, now, the 
thorium that has completely recovered its radio-activity is 
again precipitated with ammonia, a new amount of thorium X 
is obtained from the filtrate of the same radio-activity as that 
originally extracted, and the thorium is again freed from the 
major part of its activity. This cycle of operations can be 
repeated indefinitely. If, however, the precipitations are 
carried out without lapse of time, the radio-activity of the 
thorium is not further reduced below a certain minimum value, 
and when this is reached no more thorium X is obtained and 
the residues from the filtrates are inactive. By waiting for 
any period less than one month between successive precipita- 
tions a new quantity of thorium X is obtained, in amount (as 
judged by its activity, which is the only criterion we have of 
its presence) the greater the longer the time waited. If it is 
admitted that thorium X is a specific kind of matter, the only 
explanation of this behaviour is that it is being continuously 
produced by thorium. This is equivalent to saying that 
thorium is changing into thorium X, unless we suppose that 
thorium has the power of creating the new matter, which is 
hardly conceivable in the present state of science. The view 
that thorium X is a specific kind of matter therefore necessi- 
tates the belief that an element is capable of undergoing a 
slow spontaneous change, and it will be convenient to desig- 
nate this by the special name of radio-aclive change. As this is 
the point of departure from which springs the whole theory 
of atomic disintegration as applied to explain radio-activity, 
it is necessary to bear in mind the precise character of 
the fundamental proposition. The alternative is to suppose 
that thorium X is not a specific kind of matter, but is 
ordinary inactive matter of some kind unknown, in which 
strong radio- activity has been “induced” by association with 
the thorium, and which loses again this property when it is 
removed from the thorium. The evidence in favour of the 
first and opposed to the second view is drawn not only from 
the behaviour of thorium X and uranium X, but from the beha- 
viour of at least six other similar types of temporarily radio. 
active matter. The most conclusive evidence is drawn from the 
study of the radio-active emanations of thorium and radium, 
which have still to be considered. On the other hand, the 
second view finds to-day no supporters, and no attempt has 
been made, since the processes of radio-activity have become 
better understood, to reconcile the idea of radio-active “ induc- 
tion " with the overwhelming evidence that can now be brought 
against it. There is no experimental evidence that the effect 
exists in the sense of the communication of radio- activity to 
an inactive molecule. Even if it did, it would merely con- 
stitute an additional fact to be explained without itself aiding 
in the explanation of any of those already known. 


Once, however, the possibility of an element undergoing 
change is admitted, the varied phenomena of radio-activity can 
be explained from a consistent point of view without further 
difficulty. 

A quantitative study of the rate of recovery of the activity 
of the thorium and the rate of decay of the activity of 
thorium X (Rutherford and Soddy, Phil. Mag , 1902, VI., 4, 
p. 378) revealed a simple connection between the two pro- 
cesses. Fig. 23 represents the curves obtained in which the 
radio-activity is plotted on the vertical and the time in days 
on the horizontal axis, Curve I. represents the decay of 
activity of thorium X, the initial activity being represented 
as 100, and curve II. the recovery of activity of thorium 
to a constant maximum value, represented also as 100. 
For the first day the effects are abnormal, the activity 
of the thorium X increasing slightly before commencing 
to diminish, while that of the thorium at first slightly 
diminishes and then proceeds to increase in a regular manner. 
These initial irregularities will be examined later. For the 
present they may be neglected and the subsequent regular 
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changes considered, without involving any serious error. It 
will be noticed that the recovery curve if produced backwards 
cuts the vertical axis at about 25 per cent., and this can be 
shown to be due to the thorium possessing a constant non- 
separable radio- activity specific to the element itself. In Fig. 24 
the relation between the two curves is more clearly brought 
out. Curve I. represents the percentage proportion of the 
activity recovered by the thorium after the second day, the 
activity recovered from the beginning to the end being taken 
as 100. Curve II. represents the activity of thorium X on the 
same scale during the same period. 

It will be seen that the proportion of the radio-activity 
recovered by the thorium during any interval throughout the 
whole period is equal to the proportion of the radio activity 
lost by the thorium X during the same interval. If I, 
represents the original activity of the thorium X, and I, the 
activity after any time , I’, the activity recovered by the 
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thorium after time /, and Г the maximum activity recovered 

by the thorium when the constant value is attained, 
LLh-Ll,......208() 
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The activity of the thorium X decays very approximately 
in a geometrical progression with the time, falling to half- 
value in four days. Thus, in eight days, it is one-quarter of 
the original, in 12 days one-eighth, and so on. This is 
expressed by the equation 


— 


(2) 


where А is a constant and e the base of natural logarithms. 
Since x =4 when 1 4 days = 345,600 seconds, A=2 x 10—. 
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From equations (1) and (2) we can write at once 
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1.1 -e . goes (3) 
which represents the recovery of activity by the thorium with 
time. The law of the decay of activity of thorium X in a 
G.P. with the time (equation 2) is a general law for tempo- 
rarily radio-active substances. Many such substances are 
known, decaying at characteristic rates, varying from a few 
seconds to a few years, but always according to the same law. 
Moreover, the rate of decay has been found to be independent 
of the most powerful chemical and physical agenctes. Extremes 
of temperature and drastic chemical treatment do not at all 
affect it. In consequence, A (equation 2) serves as a perfectly 
definite constant for the identification and_ characterisation 
of any of these new bodies, none of which have been 
obtained in sufficient quantity for the ordinary methods 
of investigation. А may be called the radioactive constant, 


THE ELECTRICIAN, DECEMBER 25, 1908. 


879 


and we shall see later that it possesses a profound physical 
meaning. 

The chemical separation of thorium X from thorium there- 
fore, cannot have any effect on the activity of the former 
in causing it to decay. The activity of thorium X must 
always be decaying at the same rate, whether it is present 
in the thorium compound producing it or whether it is 
separated from it. The apparent constancy of activity of the 
radio-elements results from the continuous production of 
fresh matter possessing evanescent radio-activity. When the 
increase in radio activity through the production of new active 
matter balances the decrease through the decay of the activity 
of that already formed, the activity remains constant. This 
point may be termed the radio-active equilibrium. 

The rate at which thorium X is produced by thorium next 
calls for consideration. The constancy of the activity after 
radio-active equilibrium is attained shows that the production of 
new matter must proceed at a constant rato. The same holds 
true, not only for the condition of radio-active equilibrium, 
but also for all other conditions. Thus, equation (3), which 
was obtained as the experimental relation holding for the 
recovery of activity of thorium, is that theoretically required 
for the rise of activity of a system in which—(1) the rate of 
supply of fresh radio-active matter proceeds at a uniform rate ; 
(2) the radio-activity of the matter supplied decays with time, 
according to equation (2). 

The form of the recovery curve is not altered by the con- 
ditions under which the апре occurs. It was found that 
different parts of the same specimen of thorium which had 
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been freed from thorium X, kept under widely different con 
ditions of temperature, stato of chemical combination, &c., 
recovered their radio-activity at the same rate. This absolute 
independence, so far as we know at present, of the rates of 
recovery and decay, towards all the agencies at our disposal, 
is one of the most striking features of radio-active change. 
In this respect it is sharply differentiated from all the 
other kinds of material change, whether physical or chemical. 
The process which proceeds spontaneously in Nature and 
gives rise to the phenomenon of radio-activity is entirely 
beyond the range of ordinary molecular forces. This of 
itself furnishes strong presumptive evidence in favour of the 
view that radio-active change involves an alteration in the 
internal structure of the chemical atom and its transmutation 
into other atoms. For since molecular forces are quite inca- 
pable of transmuting one elementary form of matter into 
others, it is not to be expected that such forces would produce 
any effect on the course of a natural process of transmutation 
which was proceeding spontaneously. For a similar reason it 
is extremely improbable that any such effect as radio-active 
induction, or the rendering of an inactive substance radio- 
active, can exist. 

On the new views the source of the energy dissipated by 
radio-active substances no longer presents any fundamental 
difficulty. If a change occurs in the atoms of radio-active 
matter whereby new atoms result, the energy of the change 
would be derived from the internal energy of the changing 


atom. This has hitherto heen regarded as unknowable on 
account of the impossibility of changing atoms into each other, 
but the existence of such internal atomic energy has been 
generally recognised. By radio-active change we have the 
first means by which this source of energy is tapped, and 
rendered capable of investigation and measurement. Direct 
experimental data, to be considered in the sequel, show 
that this energy is of the order of a million times greater 
than is ever present in the matter in the form of the 
molecular energy which is manifested by ordinary chemical 
change. It is in the enormous stores of energy liberated 
during radio-active change that the disintegration theory 
derives its most unanswerable argument. A fuller considera- 
tion of this aspect of the question must wait until the case of 
radium has been considered. It is probable that the order of 
the energy liberated is for equal weights of matter changing 
similar in all three radio-elements. But in the case of radium 
the change proceeds a million times faster than in the caso of 
uranium or thorium and this accounts for the surprising nature 
of the properties of the first-named element 


( To be continued. ) 
————————— —¼ 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society on December 11th, Mr. 
James Swinburne, vice-president, in the chair, a Paper on 


"A Method of Mechanically Reinforcing Sounds," 


was read by the Rev. T. C. Porter. If a tuning fork be sounded 
and placed in a tlame, there is a very marked reinforcement of the 
sound. This is proved not to be due to resonance in the ordinary 
sense, but to the change from continuous to intermittent combus- 
tion. Under certain circumstances the impulses given to the air 
external to the flame, by the waves of burning gas, are more forcible 
than those given by the unaided sounding body. Thus a new way 
of reinforcing the sounds given by a vibrating body is found; and 
the rest of the Paper demonstrates this for the phonograph, a flame 
being used instead of the ordinary trumpet. Coal gas and air are 
brought by tubes into the chamber of the ** reproducer ” and thenco 
to a jet, where D are burnt. The vibrations of the reproducer are 
thus impressed on the issuing gas and air, which burn synchronously 
with them, the sounds thus emitted being easily heard over a 
large room. In practice it is found best to spread out tho tlame 
by a second jet of air or of mixed air and gas placed close 
to the first jet and at right angles to it. The author describes the 
nature and quality of the sounds emitted by the flame, and the 
modifications of these which may be produced. If the first jet is 
used alone, and a common blowpipe-flame obtained from it, it is 
found that the sound is markedly reinforced by introducing a thin ` 
sheet of platinum foil near the blue tip of the inner cone. This 
reinforcement is attributed to the rapid expansion and contraction 
of the platinum in response to the variation in the heat of the flame 
caused by the sound-waves from the phonograph, and not to simple 
reflection of these waves from the platinum surface. 

The CHAIRMAN read a letter from Mr. Chichester A. Bell expressing 
his interest in the subject of Mr. Porter's Paper, and pointing out that 
the whole matter had been described by him at length. in & Paper on 
„The Sympathetic Vibrations of Jets (Phil. Trans. 1886). 

Mr. W. DUDDELL suggested that the flame was in a condition of 
instability, so that any disturbance created in it tended to inorease in 
amplitude. If the energy for the increased sound came from the tuning- 
fork, and the flame simply acted as a trumpet, then the fork would be 
rapidly damped ; but if the flame was unstable the tuning-fork would not 
be rapidly damped. He asked the author if he had tried experiments on 
this point. 

Prof. A. 8. HERSCHEL referred to the ways in which energy could be 
transmitted by a gas: (1) Ву a flow; and (2) by the passage of undulations. 
The second method was concerned in the experiments shown by the 
author. In reply to a question by Prof. Ayrton, he said he did not think 
that the increased sound was due to an increase in the amplitude of 
vibration of the tuning fork. 

Mr. D. J. BLAIKLEY asked if the flame could be so adjusted as to 
restore a wave-form having a complicated distribution of upper partials, 
or whether it could only reinforce pure tones. (The chairman pointed 
out that in the experiments shown with the phonograph the distinctive 
character of the notes emitted by the various instruments could be easily 
recognised.) 

Prof. H. L. CALLENDAR referred to Prof. Dixon's experiments on the 
propagation of explosive waves through gases, These waves had been 
photographed, and proved that the passage of a detonation wave through 
an explosive mixture caused a local heating, shown by a corresponding 
brilliance in the photograph. Complicated effects were produced by the 
meeting of a detonation and a retonation wave, but in every case there 
was an increase of chemical action in the flame. He suggested that the 
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behaviour of the platinum foil in the blowpipe jet might be ascribed to the 
meeting of two such waves. 

Mr. PORTER, replying to Mr. Duddell, said a tuning fork was unques- 
tionably rapidly damped when placed in a flame, With regard to Prof. 
Callendar’s observations, he said he had looked in vain for anything cor- 
responding to the existence of loops or nodes in the flame. Referring to 
Mr. Blaikley’s remarks, he said that a small flame reinforced the high 
notes better than the lower ones and vice versa. 


A paper on 
“The Simmance-Abady ‘Flicker’ Photometer 


by Messrs. Simmance and Abady was read by Mr. Simmance. The 
principle of tho flicker photometer, discovered by Prof. O. N. Rood 
ten years ago, has frequently been remarked on, but attempts to 
design a reliable apparatus depending on this principle have hitherto 
been unsuccessful. The authors, guided by the following rules, 
have designed a photometer which is capable of balancing and com- 
paring the most violently contrasted tints:—The light-effects must 
be in juxtaposition without any apparent division line, and must 
move, oscillate, or rotate so that the point of juncture of the rays 
of the two lights passes and returns entirely across the vision field. 
Any hiatus, or longer exhibition of one light than the other, biasses 
the result. The observation surfaces, or surfaces upon which the 
light rays fall, must be at exactly the same distance from the eye, at 
exactly the same angle in relation to the line of sight, and must be 
of pure white, such as is afforded, for example, by a clean chalk, 
plaster of paris, magnesium carbonate, or barium sulphate; any 
tint affects the accuracy of the result. The observation surfaces 
must also themselves in turn occupy the field of vision ; an apparent 
movement or optical illusion does not afford accurate results. 


Observations made with the photometer by operators suffering 
from colour blindness, astigmatism, &c., make it certain that 
the relative intensities of two lights, whether of the same 
colour or different, can be accurately and easily gauged by the 
method. The authors submit that the Purkinje phenomenon does 
not affect the accurate working of the instrument, as it is a purely 
eolour effect, and colour does not enter into consideration in this 
photometer. The photometer itself consists of a wheel of a white 
material with a specially shaped periphery, which is caused to 
revolve before an eyepiece by means of a suitable motor. At right 
angles to the line of sight and parallel with the axis of the revolv- 
ing wheel, are the two lights undergoing examination, the rays of 
which fall upon the shaped periphery of the wheel, enabling the 
effect of each light to be seen in turn through the eyepiece. 


Prof. W. E. AYRTON said it was an important question to settle 
exactly what the photometer measured. The fact that different observers 
using the same photometer obtained the same results for the ratio 
between two lights did not prove that the instrument actually compared 
intensities. He had come to the conclusion that when the distances 
between the sources of light and the photometer were great the results 
were not affected by the Purkinje effect. 

Mr. T. C. PORTER expressed his interest in the instrument, and said 
there was no doubt that the flicker photometer measured intensity inde- 
pendent of colour. The results obtained directly from a flicker photometer 
agreed with those deduced by indirect methods from observations with 
ordinary instrumenta. 

Mr. L. GASTER said that the photometer shown was a valuable con- 
iribution to the existing number of flicker photometers which enable us 
to eliminate, to & large extent, the colour difficulty when dealing with 
dissimilar lights. This type of photometer was becoming more impor- 
tant because of the great number of improvements made during the last 
few yearsin the manufacture of incandescent lamps and arc light carbons 
by the addition of other substances to the pure carbon. A great step 
towards the simplification of the process of photometry had been attained 
by Prof. C. P. Mathews, by the aid of whose photometer one is enabled 
io get in one reading an illumination upon the screen proportional to 
the mean spherical intensity of the source. 

Dr. W. WATSON said the authors had compared a red light with a 
white light and also a blue light with a white light. He asked if they 
had ‘compared a red with a blue directly, and, if £0, how the results 
agreed with those deduced from the comparison of both with a white light. 

Mr. W. DUDDELL asked what was meant by the equality of two 
lights of different colours. Was it judged by the eye, the bolometer, or 
the flicker effect? On account of the Purkinje effect the inverse square 
law could not be used, and he asked for the real fundamental relation 
underlying the use of the instrument. 

Mr. J. ABADY, replying on behalf of the authors, said the discussion 
had turned mainly on two points: (1) Does the instrument measure 
candle-power? and (2) is it independent of the Purkinje effect? If a 
Bunsen disc were taken and used to compare the candle-powers of two 
lights of the same colour, the grease-spot vanished at a certain point. If 
a flicker photometer was substituted for the Bunsen disc, the flicker dis- 
appeared at the sume point. In both cases candle-power had been 
measured. In reply to Prof. Ayrton, he sa'd that results obtained from 
the photometer by different observera agreed among themselves and also 
agreed with results obtained from the Bunsen dise photometer. With 
regard to the Purkinje effect, he did not think it affected the readings of 
a flicker photometer because the same values for the ratio between the 
intensities of two different coloured lights were obtained by varying the 
distances of the lights trom the instrument within wide limits. Answer- 


ing Dr. Watson, they had carried out the experiments suggested, and the 
results from the direct and the indirect comparison were in absolute 
agreement, 


Mr. RoLLO ApPLEYARD exhibited a 


Conductometer 


the theory and mechanical details of which are fully described in 
the Proceedings of the Institution of Civil Engineers, Vol. CLIV., 
Session 1902-3, Part 4. 


Prof. L. R. WILBERFORCE exhibited 


A Model to Jllustrate Various Properties of Wave-motion. 
The model consists of a series of brass balls suspended in a line by 
spiral springs and capable of transverse or up and down motion, 
The balls can be set in vibration by releasing them from extreme 
positions by means of triggers, one set of triggers controlling the 
up and down motion and another set the pendular. If the vertical 
and transverse periods are unequal, the release of the triggers in 
rapid succession produces a disturbance similar to that produced by 
the passage of light through acrystal. If the periods are nearly equal, 
effects are shown similar to those observed with Lissajous figures. If 
the balls are joined together by horizontal springs, condensations 
and rarefactions can be exhibited. If two of the balls near one end 
are constrained to move up and down only and two near the other 
end are constrained to move transversly, the phenomenon of 
polarisation can be illustrated. If the balls are put in neutral equi- 
librium, by supporting them on the upper ends of vertical rods when 
suspended by spiral springs which very nearly balance their weights, 
the reflection of both transverse and longitudinal waves at surfaces 
of infinite and zero density can be illustrated. By substituting, for 
some of the vertical rods, vertical rectangular frameworks with 
heavy pendulum-bobs hanging from the upper sides, the phenomenon 
of anomalous dispersion can be exhibited. - 


DEATH BY ELECTRIC SHOCK IN A BATH. 


À fatal accident, similar in some respects to the fatality that occurred 
at Fulham in December, 1902, took place at East London (South Africa) 
last month. Mr. Denham, the acting Government electrician to Cape 
Colony and chief electrical engineer to the railway department, was asked 
to prepare a report on the subject, and we are indebted to him for send- 
ing us & copy of the report, together with other information with regard 
to the accident. 

It appears that an insulator on a trolley line broke, and the trolley 
wire came into contact with the iron pole. This, in some way or other, 
conducted the electricity to a bath on the first floor of a neighbouring 
house, and a young man on entering the bath received a fatal shock. 
The sketch plan and section, which we give below, show the relative 
positions of the pole, the house and the various pipes entering the house: 
and Mr. Denham has marked on them the differences of potential 
between the various points tested after the accident by connecting the 
trolley wire once more to the iron post. The pole in question carried 
conductors from three distinct circuits. One was for supplying the arc 
lights in the street at a continuous current of 10 amperes and a maximum 
pressure of about 550 volts, but this circuit was entirely shut off from the 
power station some time before the accident happened, and need not, 
therefore, be considered. The second circuit was the electric lighting 
distributing mains at a pressure of 110 to 115 volts alternating, and the 
tapping to the house was taken off at the pole, the services being laid 
through double-pole fuses fixed to the pole, and then run through a lin. iron 
pipe down the pole, across the road, underneath it, at a depth of 14in. to 
18in., and terminating at a meter fixed on the outside of the wall of the 
front room. Mr. Denham tested the lighting wires and found no leakage 
from wire to wire, or to earth, on either of them. The third circuit 
was the tramway circuit already mentioned, which was charged at a 
pressure of 550 volts. 

Measurements were at first taken of the pressura between the bath 
itself and the water pipe, and there was found to be a steady pressure of 
400 to 420 volts between the two. The resistance between the bath and the 
trolley wire was so small that a group of five incandescent lamps could 
be lighted between the bath and the water pipe. Continuing his tests, 
Mr. Denham found 420 volts between the water pipe and the bath waste 
pipe on the stoep, and between the water pipe and the end of the waste 
pipe, where it emerged from underground into the gutter at the side of the 
road, there was a difference of potential of 300 volts. Further tests were 
taken by means of spikes driven into the ground at various points, The 
bath in question was on the first floor, as already stated, and rested 
on a wooden flooring covered with linoleum, and there was also 
a cork mat. It was an ordinary iron bath boxed in with wood at the 
sides and round the edges. The young man who was killed entered the 
room, and when filling the bath with water noticed a slight shock from 
the tap. He pointed it out to his elder brother, who followed him, but the 
latter said it was nothing and jumped into the bath first without expe- 
riencing any inconvenience. Owing to the scarcity of water, the younger 
brother entered the bath afterwards, and “ on straightening himself up ” 
collapsed with a groan. The elder brother pulled him out without getting 
any shock, and one of the family attempted artificial respiration but 
without success. 
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A peculiar feature of the case Mr. Denham points out to us is that the two | noticed in the sketch, is set in concrete, and therefore fairly well insulated 


pipes between which this high pressure existed were in close proximity aud 
both buried underground, and the ground was soaking wet beneath the sur- 
face, so that sufficient current ought to have passed, by rights, to have actu- 
ated thecircuit-breaker, which was set at 125 amperes on that section of the 
trolley line. Moreover, the electric lighting pipe was not only within some 
3ft. of the tramrails, but actually crossed llin. above the main 7in. water 
pipe, and ran for some 20yds. almost parallel with the branch water 
pipe supply in the house. Subsequent tests showed that a leakage 
current of 114 amperes flowed between the two. Mr. Denham is of 


from the rails, and evidently there must have been a path of low resis- 
tance between the electric light pipe and the waste pipe from the bath. 
The colonial tramway regulations do not call for any connection 
between the trolley poles and the rails, and Mr. Denham reports that he 
is doubtful whether the Colonia] Government has even the power to 
frame such a regulation, seeing that Act 42 of 1895 only grants power to 
enforce regulations not more stringent than those of the Board of Trade. 
The East London municipality has, however, already taken precautionary 
measures without waiting for pressure from the Government authorities. 


Brock Puan or Mr. KNonrr's Horse. 
Showing relative positions of Tramline, Pole, Water Main Leading, &c. 


Insulator that 
brote dvwn 


OXFORD 
7” Cl Bam 


Scale of Feet. N 


о 20 40 60% 


t 
‘ 
‘ 
' 
0 
0 
t 
‘ 
' 
' 
[ 
' 
' 
1 
3 
ы] 
' 
, 
' 


i 


— 


X 


SN 


Scale of Feet. 
10 12 14 16 


Skeren or Tuonrnkey Pork asb Hovsr, 
Showing relative positions of Water Main, Pipe carrying Electric Wires nearest Rail and Foundation of Pole, &c. 


opinion that contact with earth must have been made by the young man's 
head touching one of the ornamental zino spikes on the shower rose, 
and, of course, the bath being charged at 420 volts, this was enough to 
killhim. The path of the current from the tramway pole was evidently 
through the iron pipe of the electric lighting service. The pole, it will be 


Mr. Deuham cabled an inquiry with regard to this matter to Mr. Trotter, 
the electrical adviser to the Board of Trade in London: Is it customary 
in England to bond tramway poles to rails? Reply urgent," and he 
received the reply: Every fifth pole carrying guard wires." From this, he 
infers, that if there are no guard wires on the poles bonding is not done. 


CORRESPONDENCE. 


[er] 
CUT-OUTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Your correspondent Mr. C. C. Garrard, while correct. 
ing the errors of your editorial notes of December 11th, is 
himself also in need of correction. This subject is one which 
I discussed in your columns in the early portion of the year 
1897. Circumstances have not greatly altered since. Reversed 
current cut-outs are good in themselves, but no magnetic 
device will, under the usual conditions, ensure safety. Now, 
short circuits in armatures very seldom occur. What does 
usually happen is an earth in the armature, the earth circuit 
being completed through faulty mains. With a two-pole 
dynamo at a speed of 300 revs. per min. there is for one-half 
of the revolution little or no current being taken, for the other 
half of the revolution the current rises, zero—maximum—zero, 
and this, be it remembered, in one-tenth of asecond. Probably 
for only one-fifteenth part of a second is the current taken 


sufficiently great to actuate the switch. But what is 
the time period of the operation of the switch? I am 
certainly not acquainted with any which can operate in 
one-fifteenth of a second ; and, if there be none, then, for acci- 
dents such as these, reversed current cut-outs are useless. Your 
correspondent must also remember that the make and break of 
this circuit 600 times per minute gives rise to undulatory 
currents superimposed on the main current, and their effect 
would be to demagnetise his polarised relay. I agree that 
minimum cut-outs are no good whatever. The rate of change 
of direction of current is too great to bring them into action 
under circumstances such as these. But your own notes were 
nearer right than your correspondent’s remarks. Maximum 
current cut-outs would have saved the good machines by dis- 
connecting them from the circuit, therefore allowing an earlier 
restart. 

If your correspondent, or anyone else, can devise a safety 
appliance, worthy of the name, for purposes such as these and 
which will disconnect without fail a faulty machine, there is a 
market ready for him. For myself, I am content to reiterate 
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Mis synonim which | erpnessed in your vlr meti kc ven 

утик иу "IL, Lhat 1. уж net [аа to design a magnetic 

аргаа іа о а, Молия, we, tonket C. Quin, 
Waris, KW рее I. 


10 IHK KOTOR OKE THE ELECTRICIAN, 

Kio Wih reference to Mr, Garrard' letter in yonr issue of 
the J inat, miy e permitted to aay there is an objection 
whee to ths polarised type of reverss current, ent ont, as the 
play i sillal upo to close an intermediate circuit, which 
ШАШ emn a strony, pirs Ability Of failure, and the chine в are 
this Piura will take. place just, when the instrument is most 
required, Tho shortest distances between any two points lies 
It. Fino, nnd in instrument, 5 this prin- 
I hus been hefine Mie trade wince the our] part of July last. 
Ib dons not appear to have come before Mr, Garrard's notice so 
fur, It ie ame that ot wall do, ing direct. manner— i.e., 
without, closing un intermediate cirenit all that is claimed TU 
tho polurised Vy pe inmstrment, imd more, I Mr. Garrard cares 
6% commitment with mo f shall bo plowed to go into this 
question with hin. Yours, de, W. E. Gipson, 

Palmera Green, Doe, 22. 


TO THE Kbprrolt OK ТИК ELECTRICIAN, 

Mit; Your gorrespondont on above subject appearing in the 
өйнен, jante, males the following &Lutement: ** A minimum 
неш ене ont. on a generator iy wor than usoless;" I should 
he glo if. Mr, Сим, C, Garrard would ox plain why ho thinks 
Ї vised, Yours, Nes, WNT. 

Munelienter, Doo, 21, 

SINGLE PHASE MOTORS, 
TO ТИК КӨҢ oy ТИК KLECTRICTAN, 

Nin: In reply to Mr, Latour lottor of December 3, 1903 
| should. like to alate, in Mv, (J. Winter's and my namo, that 
our eomimon work Пам been carried on absolutely independently 
of Mr. Latour, and only shows similarity in опо point —namely, 
In roset to tlie excitation through the armature, This method 
OF eventing ie contained in our. German patent application of 
November 15, 1001, while Mr, Latour claims that it is shown 
in hia berate applivation of Docombor 12, 1901. 

We bey to state that Mr, Latour's remark that this method 
СТИ given ver y clearly in his. letter on p. 220 of 
Гом Калын, wd in his Puch patent a ‘slic ation of 
Docombor 02, TOUR ia absolutely ineorivet; On Ys contrary, 
ахсаан е amd. patent ahowa that Mr. Latour means a method 
eb „Niet for чумо, er nearly synehronous, machi- 
меку only This patent application does not refor in any way 
to menephase e or nearly synelionoua, mac hinery, 
mil even accendi te the letter in e Meter ue, p. 220. 
ho relative satiation af the axis of excitation and ef that of the 
Мам wading is net donned, That means that a new invention 
weld he ns vss to Gud eut the mast important pont, 

Ulis methisd ot ens, шуен very clearly for single phase 
мчч аа patents, by the was, becomes especially Valuable 
n eswnneetien with eur system et speed iezulation, tor only in 
ees Crate Wah t! ss Nom ds it bie to tan within a wide 
Vara ot speed witha power factor f dy to RU 

Wise the praca sati at aur system has been proven in 
Md V% the woven and IATA TRESS OF sone of 
М, | Meus TON eod views are seltevident. eura den 

Were NEW IUS began Pauper. 


105 


WY TER ROPER ОК NN. 


` ` 
крым * Ж ` * S Y 
A * \ М YN \ t. M lanss № 4 eae А 12 NAM MES IS NS M INS 
NS ® Жа EN \ Y *. 
` "ET. a : 
"^N x \ A. o * ғ Ww v INC "E e x^ AT 1478 NUN бы Hh x AS У s “> et ehe 
^ a 
sa ` А ` ` ` 
LEES * S ` ` ` set U ` ` — * 
\ uet t ese NN CC AIT his ҸӰ ux Ne ST X NC МУС NT 
a 
* * * 
vU А ANN SN M А Ves SUUS А ы MENS Ре N N V ЫЎ N b De TOR 
QM US ЕК Б VRAT UA UE ` VUA XXE 
A FEE Noa v EN 4 ^ AS NN a NaN VC н Ч VN A AN № Кеч op Mor лы VS 
WM \ ES А ON ` ` ` ` * " ` 
Ns FS EN „Ае ККА ЕУ ТЕУ АОСУ S Svs 
* ` Ыы + * | К ` ` 
Vows San Мәд Sows Ty et MS lanis wet ko МС. 
: ® * 

X * 1 * N ,* M S хх nn XSA A № Е `N ^s Km e MN `~ ANS . зс 
К . x ` А | _ 
Ne AN SA N DES У ` ` as “Мм | К N EN X TUAM IE SUN ` 
` ' * i | E ` 

NN ON ANNUS ES. \! tos. aly UAN Way ` p 
a 
№ wat \ E N A 
UN UN ® хх: . ` ne 
` N 4 \ CON СУХУ ым 
UN N ` ` 
AN \\ XV 


THE ELECTRICIAN, IAN, DECEMBER 25, 1908. 


THE DE FOREST WIRELESS TELEGRAPH SYSTEM. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: The communication by Count Arco in your last 
issue concerning the description of the de Forest system 
appearing in The Electrician of December 4th merits reply. 
Originating from a source where the essentials of the recog- 
nised wireless system are so palpably the result of early 
disclosures of Lodge and Marconi, and that despite explicit 
patents granted in Germany, the zeal so suddenly displayed 
for British patent rights appears somewhat pharasaical. One 
is led to recall the remarks made some time ago by a prominent 
English electrician anent that same subject. 

In view of arrangements of Leyden jars and inductance coils 
explained by Lodge in 1897, no great claim to originality can 
be made for any of the obvious modifications which are now 
employed in the several wireless systems. 

The application of the Oudin transformer with Leyden jars 
to wireless transmitters was made in America considerably 
pner to Braun's application (No. 1,862 of 1899), and is covered 

у patents to Shoemaker and Ehret, owned by the de Forest 
Company, and which, among others, the Slaby-Arco system in 
the United States is at present infringing. 

The use of two or more antenns wires instead of one is so 
obvious that it is futile to say who was the first to employ the 
arrangement. 

So for the small spatk-gap connection to the antenna, as 
wollasthat astonishingly ingenious device, aswitch (% Empfangs- 
schalter“), for which we are certain we do not claim exclusive 

rights! The electrolytic receiver under discussion was first 
employ od in Chicago in 1900. It is broadly covered by our 
British patent No. 10, 452 of 1902, as is any form of detector 
depending for its action upon the electrolytic effect produced 
by high-frequency oscillations. 

Wo will not gainsay Count Arco's statement that the Germans 
have patented certain devices which we, and others also, are 
using, and have used for a long time. That procedure is, we 
believe, not entirely unique in patent history! But fortu- 
nately for justice, awards (in certain countries) take into con- 
sideration priority of use and genuine invention.—Yours, &c., 

DE FOREST WIRELESS TELEGRAPH Co. 

London, W.C., Dec. 20. Dr. Lee de Forest. 


THE OSCILLOGRAPH AND THE ONDOGRAPH. 
TO THE EDITOR OF THE ELECTRICIAN. 

Мік: In your remarks on Prof. Hospitalier's Paper in vour 
issue of Friday last you refer to the apparatus described by 
Messrs. Barr, Burnie and Rodgers at the British Association 
Ipswi ieh meeting. May I draw your attention to the fact 
that M. Blondel has also used an automatic point-by-point 
method, in which photography was the recording agent 7 7 
Bc, Vol. XXVII. 1591, p. 603). Prof. Rosa described 
before the British. Association. Toronto meeting a semizuto- 
mage methal in which pencrecondinz was empioved — Pret. 
Callen iai has also adapted his recenler for the same purpose 


yee doe Boot ,. Vol. NLE. poss However, so far as I 


am aware none at these instruments have given in зэ 1 
and compact a form the excellent results obtained by Pr, 
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TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Among the “Notes” in the current number of The 
Electrician there is one regarding the ondograph of M. 
Hospitalier, wherein reference is made to Mr. Duddell’s 
oscillographs. While showing your appreciation of the 
wonderful range and adaptability of these instruments you 
are apparently inclined to regard them as somewhat costly 
and delicate to handle. You suggest that, if possible, Mr. 
Duddell should “develop one or two somewhat cheaper and 
hardier forms of his instrument, that can be operated success- 
fully by those who have not the opportunity to acquire an 
intimate knowledge of their ‘tricks and their manners.’” 
Now, Mr. Duddell has bcen fully alive to the need for a 
cheaper and hardier type of instrument, and has, in fact, 
anticipated your very reasonable suggestion by designing two 
distinct forms of oscillograph more easily manipulated than 
the research type of instrument. Of these, the projection 
oscillograph, primarily intended for lantern demonstrations, and 
its vibrator, is comparatively stoutly constructed, the tension on 
the double strip being about 6lb. This instrument can be used 
in conjunction with a tracing desk, and is well adapted for the 
general run of commercial work. On the other hand, the 
permanent magnet oscillographs, both single and double, while 
retaining the small dimensions of the high-frequency type of 
vibrator, have but one-third of the tension upon the phosphor. 
bronze strips. They also have the advantage of being lower in 
cost than theordinary high-frequency instrument. Moreover, the 
apparatus for recording wave forms— whether periodic or not 


—is in one form reduced to a photographic plate falling verti- 
cally under gravity. Although in this case the time scale із | 


not perfectly uniform, the difference from the mean over one 
complete period being only + 24 per cent., the records obtained 
with this simple apparatus are of the utmost service in practical 
investigations. 

An engineer can now obtain a photographie outfit complete 
with oscillograph, revolving mirror, &c., at a very moderate 
созі. — Yours, &c., 

CAMBRIDGE SCIENTIFIC INSTRUMENT Co. (LTD.), 
Cambridge, Dec. 19. Robert S. Whipple, Manager. 


STEAM TURBINES v. RECIPROCATING ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: Many red herrings have been passed over the trail of 
this correspondence, and it is difficult to keep on the scent. 
Wo will try to get on the line again, but before doing so must 
reply to some of the criticisms, so that we may not leave a 
wrong impression. Mr. Campbell Swinton will find **load-factor' 


defined in the Electrical Times tables as . Units 1007 
“ Max. load x hours 


We say that even if tho units always mean the sanie thing, 
such a load-factor is of little use in comparing stations under 
different circumstances. For example, a Coronation night in 
Cambridge or some festive occasion in Scarborough might 
seriously increase the usual maximum load and spoil the load- 
factor for the year. 

If, as Mr. Swinton allows, the plant installed was consider- 
ably in excess of requirements at both these places at the time, 
we have no doubt an enterprising station engineer would sec 
his way to do more than he could have done if he had only 
the allowance of spare plant usual in reciprocating engine 
stations. Wo have drawn all this storm about our ears because 
we suggested that the excess of plant (since admitted) over 
the usual maximum requirements might be installed for fear 
of stripped blades and other difficulties. 

We quite agree with Mr. Henry Lea and Mr. Merz that 
the returns from which the figures have been obtained do not 
give all the information required to enable a very exact com- 
parison to be made, and although we made out our list as 
impartially as possible from the only available statistics, we 
fail to sce that any further discussion of details is in any way 
useful. 

Instead of the lists which have been under discussion, we 
will adopt Mr. Barker's suggestion, and have taken from the 
provincial list given in the Electrical Times issue of the 11th 
inst. the exclusively steam turbine stations—viz., eight—and 


all the remaining stations—viz., 160. The coal and works 
costs for the steam turbines run out at 0°78 and 1:6, as com- 
pared with 0:738 and 1:4 for the 160 others. Instead of the 
steam turbines being, as claimed, as good as the best recipro- 
cating engines, the figures for the turbine stations are not 
even up to the average of the good and bad of all sorts. These 
figures will, we think, appeal to an open-minded reader, as 
many of the 160 stations have old type and uneconomical 
plant of various kinds. 

Even in the station of the Newcastle Company, which has 
been referred to by the steam turbine advocates, the published 
results show that the reciprocating engines supplied by the 
Wallsend Slipway Co. gave a much Теш result than the steam 
turbines under similar conditions of vacuum and superheat. 

Mr. Barker is disappointed that we have not accepted his 
figures in connection with the value he assigned to the inch of 
vacuum, but we really do not see why we should prefer Mr. 
Barker's figures to the 4 per cent. per inch in Mr. Wilkinson's 
Paper, or the 6 to 7 percent. for every inch above 25, as given 
in a Paper on the Curtis turbine by Mr. W. R. Emmet, 
published in various electrical papers last October. 

There is no doubt that the steam turbine requires, for 
economical running, a much better vacuum than would be 
required for the same economy with the reciprocating engine, 
and a vacuum that it would be very difficult to obtain in many 
places. Mr. Barker has shown great ingenuity in manipulating 
the tables to prove his point, but we do hope he will be con- 
tent with the full average results we now give him, and turn 
his attention to more useful points. 

We are afraid he is splitting hairs in raising the point he 
does concerning the results of a re-trial of a Belliss engine 
without overhaul after five years work in a central station. 
The vaouum was on the average about 1 jin. better on the ге: 
trial, and for a compound engine the correction for this would 
be about 3 per cent., and the consumption at full load would 
then be 19:79 on the re-trial, against 19:4 on the official trial 
five years before. But trials were also made at three-quarter, 
half, and quarter loads, and taking an average of all the loads 
the result, after correcting for vacuum, comes out 2072lb. per 
brake horse-power after five years, against 20-9lb. per brake 
horse-power originally, or O-7lb. better. The engine was put 
on the test-plate exactly as received, without the cylinders being 
opened out or any adjustments made. 

Central station engineers, steam engine manufacturers and 
probably consulting engineers are longing for a chance to use 
or make steam turbines whenever they feel that they can 
safely do so without risking their reputation. At present the 
problem before them is about as follows:— The high.speed 
self-lubricating triple-expansion double-acting reciprocating | 
engine has proved itself capable of doing central station work 
more comfortably, more economically and with less risk than 
any steam turbine yet built, especially when the electric 
generator attached to it is taken into account. The steam 
turbine advocates would like to get the idea abroad that for 
central station work the steam turbine is overhauling the 
reciprocating engine, and will soon displace it. How absurd 
this position is can be easily ascertained by anybody who will 
take the trouble to find out what is being done. We, ourselves, 
for example, have put through our gates during the nine 
months just completed of our present financial year 56,000 n.r. 
of our engines, say, at the rate of 75,000 H.P. per annum, 
which is a considerable increase on anything we have pre 
viously done, and other builders are probably in the same 
position. Steam turbines in hand, at the present time at least, 
are a very small item in comparison with the reciprocating 
engines which are being turned out in this country. 

Advocates of steam turbines assert that the reciprocating 
engine is played out, and has reached its limit, but we know 
of no such finality. We have made great advances in recent 
years, and are looking forward to still better results in the 
near futuro. 

On the other hand, the steam turbine position is about as 
follows :— 

l. For more than 20 years it has had the continuous 
attention of some of the best and most ingenious mechanical 


engineers in this country or elsewhere, bat up to date the 
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chief difficulty—viz., that in connection with the clearance— 
has not been solved, and is probably incapable of practical 
solution. | 

2. The amount of the clearance permitted to obtain the 
results published is so small, that grave practical difficulties 
are produced by expansion under the temperature of the 
working steam. Certainly this clearance can never get less 
during the working period, and we assert that the published 
figures show that it increases. 

3. To enable results to be obtained approaching those we 
can get from triple-expansion reciprocating engines, superheat 
of a considerable amount must be employed, and the clearance 
must be proportionately increased. It is impossible under 
working conditions in a station to keep the superheat within 
any but very wide limits, and as the clearance must be made 
large enough to meet the maximum superheat, waste of steam 
through the clearance at working temperature must be largely 
increased. 

4. Stripping of blades may be caused by the superheat over- 
heating them, or over-expanding the rotating part as a whole, 
and it may also be brought about by water, or a very small 
foreign substance at this very high peripheral speed. 

5. The improvement in economy in the steam turbine is 
limited by this question of practical clearance, and there does 
not appear to be much chance of further improvement in view 
of the great care and thought which has already been expended. 

6. The one big point in connection with a steam turbine 
plant that appeals to everybody, is the fact that the larger 
sizes especially can be manufactured much more cheaply than 
the same power of reciprocating plant, but against this must 
be taken into account the fact that with the steam turbines go 
boilers and condensing plant much larger than in the case of 
the reciprocating engine. Any big difference in economy or 
unreliability of the plant would make the difference in first cost 
a trivial matter compared with the trouble which might result 
from the change. 

As the writer will be out of England during the next three 
or four weeks, he hopes to find on his return that the discus- 
sion has been continued on lines useful to your readers.— 
Yours, &c., ALFRED Morcom, Managing Director. 

Birmingham, Dec. 22. (Belliss and Morcom, Ltd.). 


DINNER TO MR. GEORGE DRAPER. 


The Marquess of Tweeddale, K.T., presided at the Hotel Cecil on Thurs- 
day evening last at a dinner given by his former colleagues to Mr. George 
Draper, F.R.G.S., on his retirement from the service of the Eastern Tele- 
graph Co. Mr. Draper was presented with a beautifully-engraved silver 
salver, a pair of silver candlesticks, fruit dishes, &c., and Mrs. Draper was 
the recipient, through her husband, of a handsome diamond brooch. The 
seats on the immediate right and left of the chairman were occupied 
respectively by the guest of the evening and by Sir James Pender, Bart. ; 
and the vice-chairs were filled by Mr. H. A. C. Saunders, Mr. A. R. Hardie 
and Mr. W. Hibberdine. The guests included Mr. Kenneth Anderson, 
Mr. A. Brown, Mr. R. T. Brown, Mr. T. A. Bullock, Mr. W. H. Burman, 
Mr. P. Burrell, Mr. J. Cambrook, Capt. Cato, Mr. H. G, Cheesman, 
Mr. T. Clark, Mr. S. Collett, Mr. J. T. Crowe, Mr. F. Dawes, Mr. 
D. ба, Mr. W. Р, Granville, Mr. E. Steer Hodson, Mr. Н. Jamie. 
son, Mr. W. C, Johnson, Mr. W. Judd, Capt. Leach, Mr. W. R. 
Lyne, Dr. A. Muirhead, Capt. Pattison, Mr. H. E. Plank, Mr. F. T. 
Preddle, Capt. Price, Mr. T. Richardson, Mr. A. D. Shuter, Mr. H. St. L. 
Smith, Mr. W. O. Smith, Mr. C. E. Stuart, Mr. J. L. Verne, Mr. F. 
Ward, Dr. Wholey and many others. 

The loyal toasts having been duly honoured, 

The CHAIRMAN, who was warmly received, proposed Mr. Draper's 
health, expressing a hope—in which he was sure all present would join— 
that their guest might be long spared to enjoy good health and 
prosperity on his retirement from the offices which he had held for 
so many years, and with so much credit to himself. When he 
looked around the table he could not but congratulate Mr. Draper 
on the evidence which it afforded of the kindly feelings of all present 
towards him and of the esteem with which they regarded him 
(cheers). It was not necessary for him to dwell upon the events of 
Mr. Draper's career in connection with the telegraph companies, because 
most of thoss present, like himself, were aware of those events. He 
might, however, recall the fact that his first connection with sub- 
marine cable interests was so far back as 1869, when he first joined the 
pioneer company to the East, which was known in those days as the 
Anglo-Mediterranean Telegraph Co. In 1872 he was appointed secretary 
to the Eastern Telegraph Oo., which became the leading company having 
cables to the East, and he discharged the onerous duties of that position 


for 32 years. In addition, he was appointed in 1879 as secrotary of, per- 


haps, the most prosperous of all the companies—namely, the Eastern and 
South African. In that capacity he was able to do some very useful work 
in the course of his journey to the Cape, when he helped on the negotia- 
tions connected with the extension of the telegraph system on the east 
coast to Mauritius and on the west coast along the various stations 
on the road to England. Those schemes were not carried out at once, but 
they were subsequently, and probably those present were aware that nothing 
helped this country so much in its conquest of the Boers than the fact 
of those cables having becn laid on each side of the African continent 
(cheers). Mr. Draper remembered, as well as he himself did, the early 
days of submarine telegraph enterprise, when it was viewed with distrust 
and suspicion by the public and by investors generally ; and he must also 
remember the fierce attacks which used to be made at the shareholders’ 
meetings on the chairmen, the directors and others connected with the 
companies referred to (laughter). However, that was followed, after 
some years, by a better state of things, and at length the very companies 
which used to be abused in those days had become the soundest and the 
most prosperous of any in the City of London—or, at any rate, as sound 
and as prosperous as any of them (cheers). He did not know in what 
way their guest intended to enjoy his leisure, but whatever course he 
chose to adopt, he could give Mr. Draper this positive assurance—that 
he would carry with him into his retirement the kindest and best good 
wishes, not only of those present, but of those who had found it impossible 
to be present. 

Lord Tweeddale then, amid cheers, made the presentation. 

The toast was drunk with the utmost enthusiasm. 

Mr. DRAPER, who was greeted with cheers on rising to respond, 
thanked the chairman for his kind references that evening, and remarked 
that they were only a confirmation of the many acts of kindness which 
he had received from his lordship. Allusion had been made to the old 
Anglo-Mediterranean Company, which was their chairman’s “ child.“ his 
lordship being very proud to remember even now that the Anglo-Mediter- 
ranean was the “ golden egg,” paying dividends of 15 to 17 per cent. He 
(the speaker) was for a short time secretary of that company and of the 
Falmouth, Gibraltar and Malta and the British India Companies. In 
1872 they were all amalgamated into the Eastern Company. There 
were great difficulties to contend with in those days, but they were all 
overcome. The fact was that the shareholders and the public at that 
time did not appreciate the submarine cable companies ; but they did 
now, and pleasant things even were sometimes said about the Eastern 
Company and the great enterprise into which it had developed. The 
late Sir John Pender, its chairman, possessed in & special degree the 
faculties of foresight and of untiring energy, as he proved in the manage- 
ment of the companies with which he was associated (cheers) After 
recounting several interesting and amusing reminiscences in connection 
with the past history of the companies with which he had been associated, 
Mr. Draper expressed his great pleasure at the presence of Sir James 
Pender, and said he had received kind letters from all his late directors 
and from many friends connected with the companies at home and abroad. 
He was delighted to see so many old friends present. He wished them 
all every kind Christmas greeting and many happy returns of the New 
Year which was coming. His wife, who knew most of them, had desired 
him to say that she sent them her kindest regards (cheers). 

Sir JAMES PENDER proposed the health of the chairman, recalling 
the large and influential gathering held about four years ago, when the 
Marquess of Tweeddale was presented with his portrait and entertained 
at a banquet. Their chairman was one of the pioneers in submarine 
cable enterprise who had had to contend with the numerous difficulties 
to which reference had been made. These difficulties had been 
successfully surmounted, but he was told that others had now arisen 
in connection with Mr. Marconi's invention (laughter). No one would 
deny that that gentleman had made many additions which were ve 
useful for communicating with ships, lighthouses, &c., but he did not thin 
that wireless telegraphy would be any competitor commercially with the 
great cable system (hear, hear). On behalf of all present he tendered to 
the chairman their respect, esteem and affection (cheers). 

The toast was drunk with great cordiality. 

The CHAIRMAN, in response, thanked Sir James Pender for the 
extremely kind terms in which he had proposed the toast and the 
company for the hearty manner in which they had received it. 


ST. MARYLEBONE ELECTRIC LIGHTING BILL. 


We are able to give a summary of the bill St. Marylebone Borough 
Council have deposited in Parliament, relating to the question of elec- 
tricity supply in St. Marylebone. The preamble of the bill briefly traces 
the arbitration proceedings and subsequent circumstances, and points out 
the expediency for empowering the Borough Council to borrow money 
for the purpose of carrying out the terms of the arbitration award in con- 
nection with the purchase of the Metropolitan Supply Co.’s undertaking 
in that district. The amounts of the estimates of the sums which it is 
necessary that the Council should borrow are set out as follows :— 

1. For the purchase money and compensation due from the Council 
to the company for the St. Marylebone undertaking and business as 
defined in the Act of 1901 (except the offices of the company at No. 16, 
Stratford-place, and'the extra high-pressure trunk mainsof the company); 
for the further sums payable by the Council to the company or into 
court under the said judgment of August 7, 1903, or otherwise; and for the 
payment of the costs, charges and expenses of the transfer of the said 
undertaking (including the costs of the arbitration and of the said action) 
— £1,365,000. 
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2. For paying the costs, charges and expenses of the Order of 1901 and 
of the Act of 1901—£1,444. 

3. For the purchase of land for, and for the erection and construction 
of, a station for generating electricity under the powers of this act, includ- 
ing the buildings, machinery, engines, lay-bys, quays, wharf, works and 
conveniences connected therewith or for the purpose thereof, and the pro- 
vision, laying down and construction of mains and works for connecting 
the generating station with the existing mains, and the alteration and 
extension of mains and works — £460,000. 

4. For the provision, erection, laying down and construction of lamps, 
pillars, works and conveniences for the purpose of public lighting— 
£15,000. 

5. For the alteration of the works and mains of the Council and of any 
lamps and fittings of consumers of energy consequential upon the altera- 
tion of the pressure at which energy is supplied—£30,000. 

6. For the provision, fixing and setting up of lamps, electric motors 
and other electric fittings — £10,000. 

Thus the total sum to be borrowed amounts to £1,881,444. 

There are also one or two other interesting clauses in the bill. For 
instance, clause 34 reads as follows :—Notwithstanding any provision in 
any act or order relating to the company prohibiting the company from 
supplying electrical energy beyond their areas of supply, the company 
and the Council may respectively carry into effect any agreement made 
before the passing of this act for the supply of electrical energy in bulk 
by the company to the Council. 

Under clause 13, power is taken to charge for electric energy under 
the maximum demand system at the rate of 8d. and 2d., and sub-section 2 
of the same clause provides that in the event of the average price of 
current exceeding 6d. per unit, a reduction shall be made which will 
bring the price down to not less than 6d. per unit. 

Clause 14 relates to stand-by supply and disentitles any person from 
demanding a supply if he has a separato Bupply unless he shall have 
previously agreed to pay to the Council a minimum annual sum to give 
a reasonable return on the capital expenses, and to cover the standing 
charges incurred in order to meet the possible maximum demand of such 
consumer. 

Clause 15 provides that the Council shall refuse to supply electrical 
energy to persons in debt for current. Another clause gives the Council 
power to provide, sell, let for hire, fix, &c. (but not manufacture) lamps, 
fittings, motors, &c.; for this purpose authority is sought to borrow 

£10,000. A clause which follows relates to the issuing of bye-laws with 
respect to wires, apparatus, fittings, «с. 

With regard to finance it is stipulated that the amounts borrowed 
under headings 1, 3, 5, 6 mentioned above shall be repaid within 42 years, 
under heading 4 in 10 years, and under heading 2, within five years of 
the date of borrowing. Further, it is provided that the Council may 
borrow any other sums that may be necessary, with the consent of the 
London County Council or Local Government Board, such amounts 
being repayable within a period prescribed by either of those bodies. The 
sums under headings 1, 2, 3, 4, 5 and 6, the £10,000 for motor hiring, 
&c., and the costs of this act, are to be raisod by mortgage or the issue of 
debenture or annuity certificates. 
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LEGAL INTELLIGENCE. 


5 Presse 


Patent Exploitation (Ltd.). v. American Electrical N ovelty 
and Mfg. Oo. . 

In the Court of Appeal on Saturday, before Lords Justices Williams 
and Stirling, an application of the respondent company for security for 
costs of an appeal in the above matter was in the paper. 

Mr. GRAY said that in view of the appeal pending in the House of 
Lords in another case by the same plaintiffs, the plaintiffs or the defen- 
dante might desire to consider the decision in that case, and under the 
circumstances it had been agreed that both the motion and the appeal 
should stand over until after the judgment in that case, with liberty to 
either party to apply. 

This course was sanctioned. 


Campbell v. Krauss & Sons. 

This case came before the Master of the Rolls and Lords Justices 
Mathews and Cozens-Hardy, in the Court of Appeal, on Friday, on the 
appeal of defendants from a decision of the County Court judge at Leigh, 
Lancs., sitting as arbitrator under the Workmen's Compensation Act. 
Messrs. Krauss & Sons are tramway engineers and contractors, and were 
contractors for certain work in connection with the South Lancashire 
Electric ‘Tramways near Leigh. The main line having been completed, 
it became necessary to lay down a by-line leading to the generating 
station. Plaintiff was a labourer in the em loy of defendants and was 
engaged in excavating work. The soil after ing loaded into carts was 
discharged in a field close b belonging to a Mr. Dixon, who was paid 3d. 
for each load so discharged on his land. Plaintiff having loaded two 
carts was sent to assist in unloading them. In tipping up one of the 
carts his thumb was so seriously injured that it had to be amputated, 
and it was in respect of this that he claimed compensation. Thequestion 
arose whether the plaintiff met with his accident “in, on, or about engi- 
neering works," within the meaning of the statute. The County Court 
judge held that he did and awarded him compensation. 

For the appellants it was argued that as the place where the accident 
happened was 33yds. 1ft. from the nearest point of the generating station 
and 120yds. from the place where the excavating work was going on, 


that the accident did not occur on, in, or about an engineering work so as 
to bring plaintiff within the statute. 

The MASTER OF THE ROLLS (without calling upon counsel for 
respondent) gave judgment. He said there was ample evidence to 
support the finding of the County Court judge and the appeal must, 
therefore, be dismissed with costs. The Lords Justices concurred. 


Garforth v. Halifax Corporation. 

At Halifax County Court on Tuesday, plaintiff sought to recover £50 
from Halifax Corporation for injuries received by him while travelling on 
defendants’ tramways between Halifax and Hebden Bridge on June 10 
last. Plaintiff stated that while seated on the outside of a car, and 
pointing out some cows to a child on his kneee, his hand came in violent 
contact with a telegraph pcle, and his thumb was dislocated and frac- 
tured. At the time the car was travelling ata rapid speed. There was 
& space of only 2ft. 3in. between the outer rail and the telegraph pole, 
and as the car overhung the rail 12in. there were only 15in, between 
the car and the pole. Plaintiff was off work nine weeks, and had not 

et completely recovered. It was contended that the car was at the time 
being driven at an excessive speed. 

The Corporation denied liability. The car was not travelling at an exces- 
sive speed. The line had been passed by the Board of Trade inspector, 
and the telegraph pole did not belong to the Corporation, and had not 
been placed on the road by them. 

His HONOUR, notwithstanding, held that the Corporation were liable, 
and gave judgment for plaintiff for £43. 


Smith v. Cheltenham Light Railway Оо. 


Last week at Cheltenham County Court, Judge Ellicott granted a 
new trial of this action, originally brought against the company for 
damages for alleged breach of contract to convey plaintiff to Cleeve Hill. 
The proceedings at the first hearing were reported in our issue of Dec. 11. 
The new trial takes place at the first Court in January. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


Birmingham Asylums committee require a resident working 
engineer in connection with the new Hollymoor Asylum, capable of 
taking charge of the electric lighting and laundry machinery, &c. 
Wages 50s. per week, with house, coal and gas. The committee 
also require an electrical assistant to work under the resident 
working engineer. Applications to Mr. Wm. Hutton, Council 
House, Birmingham, by Jan. 4. See advertisement. 


A junior draughtsman is required for the Hornsey (London) eleo- 
tricity works. Applications by 28th inst. to the borough electrical 
engineer (Mr. Norman Staniland), electricity works, Tottenham- 
lane, Hornsey, N. See advertisement. 

An assistant electrical engineer is wanted by the Bengal-Nagpur 
Railway Co. (Ltd.), with thorough mechanical and electrical training. 
Further particulars are given in an advertisement. Applications to 
the Company, 182, Gresham House, Old Broad-street, E.C., by 
Jan. 15. 

The Guardians of St. George's (Hanover Square) Union require 
a clerk of works in connection with the installation of the electric 
light at Fulham-road Workhouse. Salary 8 guineas per week. 
Applications to the clerk, Mr. Thos. Worlock, St. George's 
(Hanover Square) Hall, Mount-street, London, W., by Jan. 11. 
See advertisement. 

A first-class commercial man is required as manager of the cable 
department of Messrs. I. Frankenburg & Sons (Ltd.), Salford. See 
advertisement. 

An electrical engineer with good commercial knowledge and 
experience in estimating costs and preparing tenders is required by 
Messrs. Vickers, Sons and Maxim (electrical department), Sheffield. 
See advertisement. 

An electrical engineer is required by shipbuilders in China for 
repairing and installing electric lighting plants on board ship. 
Applications to *'Aralia," 16, Philpot.lane, London, E.C. See 
advertisement. 

The Southend-on-Sea Light Railways and Electric Lighting com- 
mittee require two tramway inspectors with previous experience. 
Applications to borough electrical engineer and general manager 
(Mr. W. E. J. Heenan), London-road, Southend-on-Sea, by noon of 
Jan. 18. See also advertisement. 


A competent dynamo and switchboard attendant is wanted at 
once for the Brecon and Radnor Asylum, Telgarth, R.S.O. Appli- 
cations to the medical superintendent. See advertisement. 


Leicester Tramways committee require a resident electrical 
engineer for their electric tramways, Commencing salary £250 
per annum, increasing by £25 per year to £350. Applicat:ons to 
chairman by Jan. 1. 
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An assistant, with factory experience, competent to give instruc- 
tion in the theory and practice of electric machine design, is wanted 
in the department of electrical engineering of the City and Guilds of 
London Institute, Exhibition-road, S.W. Salary £150 per annum. 
Applications to Prof. Ayrton. 


Wellington (N.Z.) Technical Education Board require a director 
for their technical school. Salary £500. Further particulars from 
the Agent-General, 18, Victoria-street, London, S.W. See adver- 
tisement. 


In consequence of the appointment of Mr. Edwards to the posi- 
tion of manager of Gloucester tramways, Bradford Tramways 
committee have appointed Mr. G. R. Blackburn, engineer in the 
workshop, as assistant electrical engineer, and Mr. John Foster, 
foreman of the Thornbury depot, as rolling stock superintendent. 

Owing to the resignation of Mr. Carr and Mr. Medley, Maidstone 
Corporation electricity department has been re-organised, and 
Mr. Saunders and Mr. Empson have been appointed respectively 
outside and inside superintendents, and Mr. Goulburn and Mr. 
Williams shift engineers. 

Mr. P. N. Hooper, A.M.Inst.C.E., M.I.E.E., at present resident 
electrical engineer at King's-road station of the St. Pancras (London) 
Council, has been appointed borough electrical engineer at Poplar in 
succession to Mr. A. Blackman, recently appointed to Bradford. 
There were 75 applicants, but this number was reduced to three— 
viz., Messrs. P. N. Hooper, C. C. Atchison (Rochdale), and J. F. 
Jones (Crystal Palace District Co.). 


Mr. Sibley, district manager of the National Telephone Co. at 
Leicester, has been promoted to the position of manager of the 
Dublin district. | 


EDUOATIONAL NOTICE. 

A course of lectures and practical work in electro-chemistry will 
be given by Prof. Lehfeldt on Wednesday evenings at East London 
Technical College, Mile End-road, E., commencing Jan. 13. This 
session will be devoted mainly to the theory of the lead accumulator. 


Aberdcen.—The Streets and Roads and Finance connnittees 
have had an interview with Mr. W. E. L. Gaine, general manager 
of the National Telephone Company, on the subject of the 
diminution of the number of overhead wires in the city. Mr. Gaine 
recommended putting the telephone wires underground, at an 
estimated cost of £60,000, and offered, on behalf of the company, 
to pay the whole of the cost. The committees, however, sought in 
addition to obtain a £7 rate for subscribers instead of £8. 10s., as 
at present. Mr. Gaine could not promise so much, but offered to 
charge large groups of subscribers on party lines 25s. for a minimum 
of 600 calls per annum and 3d. per call after. The committees 
declined to recommend the acceptance of these terms. 


Aberystwyth.—A new agreement has been entered into with 
the Aberystwyth and Chiswick Electricity Supply Corporation at 
£895. 2s. 6d. per annum for public lighting. 


Acton.—4A deputation from the District Council waited upon the 
Board of Trade on Thursday last and it is reported that the Board 
will favourably consider the proposed agreement for the supply of 
electrical energy, in bulk, by the Metropolitan Electric Supply Co. 
If, however, it should be thought desirable to revoke the Council's 
order, the Acton Council would again be heard. 


Argentina. —The Compañia de Obras Publicas del Rio de la Plata 
commenced supply of electric current in May last from their station 
at Concepción del Uruguay, Entre Rios. The total connections in 
November were equivalent to 2,240 8 c.p. (to 130 consumers) out of 
a total plant capacity of 4,000. There are two General Electric- 
Willans generating sets aggregating 120kw. in the station, overhead 
vulcanised rubber cables being used. "There is no gas supply in the 
district, and no traction. 


Aston.—The consulting engineer (Mr. Robert Green) has been 
appointed arbitrator in relation to the purchase of so much of the 
tramway undertaking of the City of Birmingham Tramways Co. 
as lies within the Council's area, and the Town Clerk has been 
authorised to take the necessary steps in relation to the arbitration 
and purchase of the tramways. The remaining tramways in the 
town include the Perry Barr, Lozells and Witton routes. 

Ald. Gittings announced, at the Council meeting last week, that the 
parties were not to indulge in costly arbitration proceedings as the com- 
pany were prepared to take the view of the Counc'l's expert as to the 
financial value of the undertakings. 


Award.—In connection with the acquisition of the Sardinia- 
street station of the Metropolitan Electric Supply Co. by the London 
County Council for their Holborn to Strand improvement scheme, 
the owners of the freehold premises have now been awarded £24,750 
for the site. This is in addition to the sum of £183,150 awarded in 
August last to the Metropolitan Electric Supply Co. for the acqui- 
sition of their undertaking (see The Electrician, Sept. 4, 1908, 
p. 823.) 


Barberton (Transvaal).—Moodie's Gold Mining and Exploration 
Co. supplies current to leaseholders of the company’s properties 
for mining purposes, but does not supply to the public. At present 
the works are but little employed, from the fact that only one of the 
mines taking power from the company has resumed work since the 
war. The equivalent of about 1,220 8 c.p. was connected at Oct. 24, 
including some small motors. The company generate power from 
a watershed of about 100 sq. miles in extent, with an available fall 
of 150ft., with estimated available horse-power about 500 n.r. There 
are a number of water-power driven plants in the Barberton dis- 
trict, but none of these supply power outside their own works. 

So far, nothing has come of the proposal made some time ago to 
light the town of Barberton electrically, although good terms were 
offered by at least two contractors to carry out this work. 


Basutoland.—4A report recently issued upon the trading and 
general interests of Basutoland for the period 1902-3 contains much 
interesting matter relating to this colony. Telegraphic communica- 
tion has during the period been extended to Peka, and the telegraph 
line throughout Basutoland has been doubled and strengthened. 
Telegraphic communication has been completed between all the 
stations. 


Beverley.—The Council rejected some time ago proposals for 
the establishment of municipal electricity works, and the area is now 
scheduled in the Lincolnshire and Yorkshire Electric Power Bill. 


Blaydon.—An agreement has been made for the supply of elec- 
tricity in bulk by the Priestman Power Co. to the Council, the latter 
providing the capital and the company paying sinking fund, interest, 
and depreciation charges. 

Breighton.—At the Council meeting on Thursday last, Ald. 
Stafford moved the rejection of the recommendation of the Tram- 
way committee to permit advertising on the tramcars, and this was 
carried. 

Bristol Tramways.—Keynsham Rural and Brislington Parish 
Councils will oppose the bill for certain extensions of the Bristol 
Tramways Co.'s lines. 


Oairo.— The Ministry of Public Works recently authorised the 
Cairo Gas Co. to extend their electric lighting mains to several 
additional thoroughfares in the Fagallah quarter. 

Cardiff.—The Electric and Lighting committee last week approved 
of the proposed extensions of the generating plant and buildings at 
the Roath power station. 


Cardiff-Penarth Electric Tramway Scheme.—Dinas Powis 
Parish Council will support the bill for the construction of this line. 


Coleraine.—The Council have decided not to oppose the scheme 
of the Belfast and North-East Electric Lighting and Gas Power Co. 
who propose to erect a generating station here. 


Companies Strack off Register.—The following were, on 22nd 
inst., removed from the Register of Joint Stock companies :— 
Brianne Electric Lamp Co. Herne Bay and Canterbury Light 
Collier’s Patent Syndicate. | Railway Synd. 

Economic Steam Producer Synd. Hire Purchase Elec. Wiring Co. 
Electric Propulsion. | Lancashire and Grand Trunk Elec. 
Electrical Guarantee and Trust. Tramways. 

Electrical Undertakings. Lancashire United Elec, Tramways. 
Electro-Ceramic Syndicate. London Electrical Cab. 
Ferrolite Electric Syndicate. Road and Tram Car Elec. Traction. 
Haulage and Traction Co. , Ryde Elec. Light and Power. 


Conway.—Tce Rural Council is considering a suggestion that 
the Cefn Estate authorities should be asked to submit terms for 
supplying electricity by means of plant to be operated by the water 
power of the Old Mill stream. 


Coventry.—The Corporation discussed on Monday a recommen- 
dation by the Electric Light committee that, subject to sanction 
being obtained, £81,575 be expended on extensions of the generating 
plant and distribution system as recommended by the manager (Mr. 
J. А. Jeckell) in September last. 

Mr. JEckELL had reported that, after the capital proposed had been 
spent, he did not anticipate, unless there was some considerable increase 
in the size of the town, that it would be necessary to spend much more. 
It would take 11 months to obtain the additional plant, and, as that 
would be required by November of next year, it was imperative that it 
should be ordered at once. 

Mr. West (chairman of the committee) moved the adoption of the 
recommendations, and said the extensions was only the fulfilment 
of a policy decided upon more than two yearsago. Mr. Jeckell had shown 
that their electricity undertaking could not be made entirely self-support- 
ing until they had a capacity of 1,200kw., and the amount set forth a3 
necessary to ўе spent was £73,000, bringing the capital up to £150,000. 
The policy of doubling the capital and reducing the price was, doubtless, 
daring, but the committee thought it was the only course. When the 
extensions now proposed were completed they would have 600kw. further 
capacity for an expenditure of £35,000. 

The proposals were agreed to. 


Oromer.—Last week the Council authorised payment of £7,345 
to Edinundson's Electricity Corporation on account of their contract 
for the erection of electricity works. The extension of the electric 
lighting mains to Suffield Park was also authorised. 
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Devizes.—The consulting engineer (Mr. E. Wingfield Bowles) 
has drawn up a preliminary report on electricity supply, in which 
the Council are recommended to establish electricity works at an 
estimated cost of about £17,000. The Electric Lighting committee 
have approved the scheme, and Mr. Bowles has been instructed to 
prepare detailed plans and specifications. Application is to be made 
for a loan of £19,000. 


Doncaster.— An inquiry was held on Friday into the application 
of the Corporation for permission to borrow £9,920 for extensions 
of the electricity undertaking. 

Mr. R. A. H. Tovey (the town clerk) stated that the period for the 
repayment of previous loans of £57,700 was 25 years, and, if possible, 
the Corporation desired that period extended. The amount for which 
sanction was now sought included £3,802 spent in excess of previous 
loans sanctioned (£57,700), through circumstances over which the Council 
had no control, and additions to the works, which had been carried out 
at a cost of £4,903. 19s. 4d., besides £1,624 for projected extensions. 
The excess expenditure had been chiefly incurred in augmenting the plant 
for supplying energy to the tramways. Private consumers had increased 
from 259 to 321 since March last. 

Mr. Wu. Wy cp (the borough electrical engineer) gave technical details 
of the scheme to which there was no opposition. 


Dublin.—^A special meeting of the City Council was held on 
Friday to consider the report of the Electric Light committee npon 
the communication recently received from the Local Government 
Board (see The Elec'rician last issue) as to the application for loans 
for electricity supply and the comments of the consulting enginecr 
(Mr. Robert Hammond) thereon :— 

Mr. Inw (the chairman of the committee) moved the adoption of 
the report, and said an explanation was due to the Council as to the 
cause of their being obliged to amend the application which they had 
made to the Local Government Board for an additional loan. Their 
adviser (Mr. Hammond) submitted to the committee on Aug. 5 last what 
purported to be a full and complete statement of all extras which, in his 
judgment, had been or could possibly be incurred in completing his 
scheme. When Mr. Hammond was preparing that list of extras he 
(Mr. Irwin) impressed upon him the importance of making it so compre- 
hensive as to obviate the necessity of having to apply for a further 
loan until such time as they could show financial ecules which would 
warrant the Board in sanctioning a further loan for extensions. 
Mr. Hammond assured him that he had done so, and at his (Mr. Irwin's) 
suggestion he then added a further sum for contingencies amounting to 
£1,870, which brought the amount to the round figure of £48,000. The 
committee approached the Council, and relying upon the assurances 
given them, asked the Council to forward the application. Upon the 
morning of the opening of the recent inquiry he observed that Mr. Ham- 
mond had considerably varied his figures. (Mr. Irwin proceeded to 
refer to certain modifications in the amounts set down.) He feared he 
must agree with the Local Government Board that, according to 
Mr. Hammond’s own estimates and evidence at the original inquiry, 
there should have been a saving of £6,000 by reason of his dispensing 
with the step-up transformers and generating by a cheaper method. 
He had suggested to Mr. Hammond that, if possible, they should have a 
further sum reserved for still further contingencies. Then there was the 
problem of dealing with the old and best area of the city, which Mr. 
Hammond, in conjunction with Mr. Ruddle, was now considering. -That 
in itself would involve a considerable expenditure. During the carrying 
out of the constructional work of the extensions Mr. Ruddle pressed upon 
Mr. Hammond and himself the absolute necessity of laying some extra 
mains in certain leading streets, and accordingly portion of the £6,500 
referred to by the Board as having been expended in extending the scope 
of the scheme was spent in laying three-phase mains. "There was, how- 
ever, more still required to be done in that connection, and Mr. Ham- 
mond had stated that undoubtedly an application for a further loan must 
be made at an early date. At present they had no funds available for 
laying distributing mains and giving supply to many important places. 
In conclusion, he desired, in fairness to his colleagues on the Lighting 
committee and himself, to say that they felt very keenly the criticisms 
which had been passed upon them, and he stated most unhesitatingly 
that in no single instance did they get their sanction to any extras, as 
brought before them by Mr. Hammond, until they had thoroughly dis- 
cussed the point with him, and were satisfied that, in the interests of the 
scheme itself, it was a vital necessity to do so. In the bill of extras there 
were no doubt some large items which were not submitted to the com- 
mittee, but which Mr. Hammond claimed that he was empowered to order 
as the work progressed, under the terms of his original appointment by 
the Council, and the committee had supported Mr. Hammond in every pos- 
8ible way, whether the question was the ordering of necessary extras or 


the providing of additional technical assistance in working out his scheme. , 


The motion for adoption having been seconded, Mr. R. Jones said the Board 
had called attention to two facts: (1) That the scheme had been seriously 
under-estimated and (2) and that the additional capital asked for was 
unremunerative. The wildest charges had been made against members 
of the Corporation, and had, on examination, been scattered to the 
winds. After long and serious consideration, the Council decided that 
Dublin should be provided with the benefits enjoyed by other cities from 
an improved and extended system of electric lighting, and they also 
decided that that undertaking should not be handed over to any private 
monopoly. On the very highest recommendations, they engaged one 
whom they were assured was eminently fitted as a consulting and a con- 
structing engineer to plan and carry out such an undertaking. Accordingly 
Mr. Hammond, in 1899, prepared and submitted a scheme for their 
approval. The Corporation took steps to satisfy themselves that the three- 
phase system was working well and profitably in some of the largest 


centres of industry in Europe, and they instructed their engineer to go 
forward and carry out the plans. The opinions expressed by the Local 
Government Board came with surprise upon members of the Council. 
It was only now, four years after the original report was made, that they 
were put in possession of the full figures upon which the financial success 
or failure of the scheme would depend, and he confessed that the results 
he had arrived at were of & startling character. A number of serious 
defects had also been discovered, and a definite report from Mr. Hammond 
as to their extent and their probable effect upon the undertaking ought 
now to be given. There ought to be no friction between their officers at 
that stage. If the scheme was to be made a success - and ho believed that 
electric lighting would be made successful —it could only be made so by 
the whole-hearted co-operation of Mr. Hammond and his staff and 
Mr. Ruddle and the Corporation staff. 

Mr. Kerry thought it was now too late for Mr. Irwin to stand up and 
impeach Mr. Hammond. The money was spent, and now they would 
have to make the best of their scheme. 

After further discussion, the Lon» Mayor said there appeared to be 
some misapprehension. The Council had already sanctioned the appli- 
cation for a certain loan, and the Local Government Board had practically 
approved of that. Further, the Board said to the Corporation : Increase 
your application by another £4,800. What was before the Council 
to-day was an actual request from the Board to increase their application. 
In face of all that, it seemed an extraordinary thing that that discussion 
should be initiated when the Local Government Board not only approved 
what the Council had done, but actually invited them to increase their 
demand. Mr. Hammond still adhered to his statement that electricity 
could be produced at a cost of 1:54. per unit. Let them keep him to 
that, and if he should fail to make good his words they should require 
from him a satisfactory explanation. But let them give him a free hand 
in spirit as well as in letter. 

Mr Irwin, in reply, said he felt terribly disappointed at the enormous 
amount of the under-estimate. Every business man would be prepared 
for a certain amount of extras on work costing a quarter of a million 
sterling, but the position now was that the whole £254,000 had been 
absorbed, and £52,300 further was required. Mr. Hammond had not, 
he considered, gone into the matter of extras in the manner an expert of 
his standing should have done. He then replied seriatim to the various 
criticisms. 

Ultimately the report was adopted with one dissentient. 


Dombarton-Balloch Electric Tramway Scheme.— At an influ- 
ential meeting of ratepayers and public men of the Vale of Leven 
held last week, it was decided to support the proposals of the Elec- 
tric Supply Corporation for the construction of this electric tramway. 


Danfermliae.— Negotiations have been opened with the Fife 
Electric Power Co. for the supply of electricity in bulk to the Cor- 
poration. The company offer to establish generating works and to 
supply current for lighting, power and traction, 


East Barnet.—The Council have decided, on the recommen- 
dation of the Electric Lighting committee, to accept the proposal of 
the Sir Hiram Maxim Electrical and Engineering Co. for the eree- 
tion of electricity works, and the committee have been requested 
to continue the negotiations with the company. 


Electrolysis.— Even so prosaic a subject as Electrolysis ” has 
found its poet laureate in the not altogether likely district of Christ- 
church, New Zealand. The following was, it is stated, recently 
found on the Christchurch Star's Marconigraph receiver, and was 
inserted in that journal without apologies to the author of ** Tommy 
Atkins.” It may be added that the war between the gas interests 
and the promoters of electric tramways in the district has been 
raging furiously. The portion of this inspiring poem which we have 
omitted is not of empirical interest :— 

Oh, we take him from the lightning and the clouds, 
We break him in until he's like a lamb, 
We make the beggar draw the folk in crowds, 
In the latest up-to-date Electric Tram. 
When he's done his work we train him to return, 
But sometimes he develops little vices, 
And without the slightest warning says he won't go 
home till morning, 
Producing what is called electrolysis. 
He plays up with the water and the gas, 
He starts to fool around the telephones, 
Till he makes you swear the Central is an ass, 
And consign the whole concern to Davy Jones. 
Ld * * * * * 
Yes, Mister Bottled Lightning. 
You're a handy little chap; 
But if you get the cork out 
You're inclined to paint the map. 
You've gentlemanly manners 
Till you get upon the burst ; 
You're all right wien we hold you, 
But we've got to hold you first. 

Electric Mining Plant in Victoria. —Cathcart Proprietary Gold 
Mining Co., Ararat, have ordered from Ganz & Co. (through their 
Melbourne agents, the Austral Otis Engineering Co.) a complete 
electric power plant, comprising a 160 в.н.р. Belliss engine, a Ganz 
110kw. three-phase generator (supplying current at 500 volts, 50 
periods), boilers, feed pumps, surface condenser, air pumps, electric 
motors for winding, pumping and other purposes. 
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Electricity in Mining.— The chairman of the Ottos Kopje Dia- 
mond Mines (Ltd.), stated at the meeting last week that a 
complete electric lighting and power installation had been installed 
at the mines and was working satisfactorily. 


Fire. - Official announcement is made that the extent of the loss 
by fire recently at the new works of the British L. M. Ericsson Manu- 
facturing Co., at Beeston, Notts., was £15,000. The loss was covered 
by insurance in the London and Lancashire Office. 


Forthcoming Publications.—'' The Electrician” Printing and 
Publishing Co. havo in course of preparation an important textbook 
on '* Radio-nctivity,” by Mr. Frederick Soddy, M.A. This book 
will bo fully illustrated. 

The same will also shortly issue, in Blue-Book form, full reports 
of the proceedings at the important Telephone Inquiries recently 
held at Hull and Portsmouth. 

The Caxton Publishing Co. are about to publish ** Modern Engines 
and Power Generators," by Rankin Kennedy, C.E. 


France Tlie Council of Stato is about to give its decision on the 
validity of a concession for a tube railway obtained by M. Berlier 
from the Paris Municipal Council. This deep level line is to cross 
the city from north to south, and is, in many respects, it is stated, 
similar to the Central London Railway. 

According to recent statistics electric traction is making compara- 
tively slow progress in France. After making rapid strides in 1900 
nnd 1901, a reaction set in owing to financial causes. Up to January, 
1901, the total length of lines had been doubled within one year, and 
the aggregate capacity of the power stations had nearly trebled ; at 
present the total length of electric lines is 1,994km., an increase of 
only 500km. in the past two years. 


Fremantle (West Australia).—According to the Australian 
Mining Standard the local authorities of Fremantle and East 
Fremantle have decided to establish electricity supply works, to 
construct electric tramways and to borrow £150,000 to cover the cost. 

French Guiana.—Paramaribo municipality is negotiating for 
the lighting of the town by electricity. The population of French 
Guiana is about 34,000. There is not, we understand, any tele- 
phonic communication established in the district. 


French Indo-Ohina.— t is projected to establish a telephonic 
service in Haiphong and Hanoi, the work being carried out entirely 
by the Government. 

The Société Indo-Chinoise d'Electricité of Paris have established 
at Haiphong since 1893 a system of electricity supply, and there is 
now the equivalent of 8.000 8 c.p. lamps installed on the company's 
lighting service to 220 consumers. 

At Hanoi, the capital of Tongking, the same company have an 
electric lighting service of similar capacity to that at Haiphong 
(450kw.). 

The Société Durand & Cie. of Paris have a system of electric 
tramways at Hanoi consisting of 11 miles of 1 metre gauge track. 
This service has been working since 1901 on the overhead trolley 
System. 

Although a large network of running waters drains Tongking to 
the sea, no attempt has vet been made to utilise this water power. 

_ There have for some time past been attempts made to grow rubber 
in this country, but no satisfactory result has vet been scored. 

Fulham (London).—The Establishment committee have given 
their sanction to the demand of the borough electrical engineer 
(Mr. Arthur J. Fuller) for permission to construct three further sub- 
stations at au estimated cast of £1,800. and to extend the mains 
along Crabtree-lane at a cost not exceeding £1.000. Mr. Fuller 
submitted a very satisfactory report, which showed that the motor 
load, which at the beginning of March last was only 40 n.r.. had 
increased to 300 f. ., and showed signs of further development. 

Gillingham (Dorset).—1t is proposed to form a local company 
for the erection of electricity works in this distriet, Current for 
private lighting will be supplied at dd. per unit. The scheme has 
been prepared by Messrs. Parry, Ross and Richards. 

Gosport.—The Provincial Tramways Co. have agreed to carry 
eut the terms of the Council's provisional order and it is expected 
that a supply of current will be available by next winter. 

Glasgow.—It was reported to the Corporation last week— 

(1) That in order to meet the demands of the electricity department 
during next winter, the Electricity committee would require as soon as 
Possible to provide at Port Dundas and Poliokshaws.road stations addi- 
tional generating plant to the extent of at least 4.000 H. r., apart from the 
urrent Which had already been arranged to be taken from the tramways 

department for peak load: and (21 that the tramwavs department had 
a. i Ad to give to the electricity department the maximam amoun 
of power ther could afond to furnish by means ef their existing plant, 
having in view the requirements of the tramways department itself. 
11 has Ren desided la the Council to adopt these arrangements and 
Te Nds ee putaneon of three member of committee. along with the 
тахте Мг, Chamoev to visit Sunderand and einer Enghsh 
моих № Demy. Turo generate aiv in operation. 

V Penes emmnet have AUD ned a small sub-committee 
te Anser and mper upon the appacatons of Кобе relen and 
Y olickshaws (une for tae suppiv of genen by the Corporation. 


Greenock.—The Council have requested the local tramway 
company to discontinue the exhibition of notices in their cars 
stating that the company’s liability for injuries to a passenger is 
limited to £25. 


Grenada.— Reconstruction work in connection with the telephone 
service, which was commenced in 1901, is being steadily proceeded 
with. The local climatic and other conditions necessitate constant 
activity and attention to the service, which has proved as popular as 
it is indispenable in the colony. 


Hamble.—Southampton Council will oppose the application of 
the Inland Waterways Limited for a provisional electric lighting 
order for this district. 


Heavitree.—The Council have asked Exeter Corporation to 
submit their terms for supplying electricity in the district. These 
terms will be considered at the same time as the proposals ‘of 
Messrs. F. Suter & Co. and Dr. Purves for the erection of electricity 
works. 


Hull.—The Hedon.road section of the municipal electric tram- 
ways was opened for traffic on Thursday last. 


Ipswich —The new electric tramway routes were opened for 
traffic on Monday. 


Islington (Gondon).—The revised charges for electric current 
for motive power and for the lighting of places of worship, theatres. 
&c., set out in our last issue. have been adopted by the Council, and 
certain extensions of the mains, including private and arc lighting 
mains to Bride-street to give a supply of current to the new 
exchange of the National Telephone Co., have also been authorised. 


King Williamstown (S Africa).—On Oct. 23 was commenced 
the supply of current from the station owned by the King Electric 
Light and Cold Storage Co. (Ltd.), Ring Williamstown, Cape 
Colony, public street lighting and a few private consumers being 
all the load the station had then to supply. Street lighting is 
effected by 200 25 c.p. incandescents, and the private lighting to 30 
consumers represents 2,500 8 c.p. lamps. At the end of November, 
60 further consumers were waiting connection. The generating 
plant consists of two Belliss-E.C.C. sets, with Davey Paxman 
boilers. Glover's cables are used. The electric lighting has dis- 
placed lighting by oil lamps. 

Kirxcaldy.—On the recommendation of the burgh electrical engi- 
neer (Mr. O. F. Francis) it has been decided to supply electric 
current for power during the day at 114. per unit. 

Leicester.— An inquiry was held on Tuesday into the application 
of the Corporation for permission to borrow £100,000 for electric 
lighting extensions. 

The town clerk (Mr. Hiley) who supported the application, gave figures 
showing the growth of the electricity undertaking, the total capital being 
£173,982. In order to keep pace with the increasing demands for 
current another £30,777 had had to be spent, and the balance of the sum 
applied for would be devoted to future extensions. It was proposed to 
light the principal tboroughfares by arc lamps. 

There was no opposition. 


Light Railways.—The East Anglian Light Railways (Transfer. 
&c.) Order has been submitted to the Board of Trade for contirma- 
tion. This order transfers to Lowestoft Corporation the powers 
conferred on the East Anglian Light Railways Co. by their 1902 
order. Objections bv Jan. 9. 

The Board of Trade have made an additional rule un der the 
Light Railways Act, 1896, with respect to the allowance of expenses 
to local authorities. 


Liverpool.— The Corporation electric tramways department have 
decided to run an illuminated electric tramear over the principal 
routes on Christmas Eve. 


Llanelly.— Notwithstanding the Council at its last meeting 
decided not to proceed with the biil for sanctioning the azreement 
for the transfer of the electric lighting order to the British Insulated 
and Helsby Cables and for constructing electric tramwavs, the bill 
has been deposited. and another special meeting of the Counci 
has been called to consider the position. 


London County Council.— At Tuesdax's weekiv meeting it was 
agreed to lend St. Pancras £12,055 for electric light installation and 
meters. In connection with a loan of €1.058 to Shoreditch. CH 
was for the electric wiring of tenements. and it was agreed that this 
sum be repavable in 10 vears. 

Traunsee. — The Hizhways committee recommended that an exp:r E- 
ture of &: W. c be autnorised for the reconstruciion for the conduit Stem 
of the cable tramways between Renninzion and Streatham 

Так -oies.— It was actesd that steps be taken for the termination af 
the agreements with the National Telephone Co. for private telephone 
ines tuen tbe central eoe and Biackwail Tunnel. Boundary- street 
Estate. and the Counci nve pampins stamens. By using the erehan 2 
knes instsad of private acs the net Aung to the Counci. will be £125 
Per annum. 

Bee ces Fe 20—11 was amred io tend the contract with Messrs 
F. J Cony & Co. for the marmienance of the ee trie bells of the fre 
brisade. 

Began Баса 15е Hirhwars c mite Neo mme. ded that an 
experdüzre of £159 асосе in пиг гш inte ihe hours worked and 
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the rate of pay of men employed by foreign firms in making rails for 

Government, provincial corporations and London tramways and railways, 

and the amount of mining royalties paid by foreign firms as compared 

with those paid in Great Britain. 

А Col. Коттох challenged Mr. Benn to say whether he had not got the 
gures. 

Mr. BENN said he could not give the information asked for. 

Mr. FLETCHER thought that workmen should be sent to make the enquiry. 

The motion was agreed to. 

Purchase of the London. Southern. Tramways Co.'s Undertaking.—The 
Highways committee reported that the company's lines could only be 
made remunerative if they were worked electrically. The Lambeth 
Borough Council had offered to contribute only £20,000 to cost of street 
widenings, the Council to use overhead traction where required. The 
euo mittee recommended that the Council do not acquire the undertaking 
at present. 


Manofield.— The Council last week decided to provide water filters 
at the electricity works for filtering river water for the boilers. 


Municipal Fire Insurance.—Some time ago the Corporation of 
London referred a petition by citizens (chiefly from the Cripplegate 
wards) urging the Corporation to take such action as might be 
deemed expedient to relieve them from the excessive charges 
demanded by fire insurance companies, and to start a system of 
municipal insurance of buildings within the City area to the City 
Lands committee, who have reported on the matter, but do not 
favour the proposals of the petition. 

On the recommendation of the Finance committee, Camberwell 
Borough Council have decided to join the scheme of municipal 
mutual insurance of the Municipal Mutual Insurance (Ltd.). 


Municipal Telephony.—During a discussion at Brighton 
Council meeting on Thursday last on the minutes of the Telephone 
committee containing the letter of the Postinaster-General (which 
appeared in our last issue) forbidding the Corporation to give to 
subscribers an exchange service without charge until the sub- 
scribers number 750, Ald. Carden, chairman of the committee, 
said the Postmaster-General could not have known that the sub- 
cribers connected only numbered 284 and were in a very limited 
area. They had no subscribers connected in Hove or Kemp Town, 
and very few at Preston, and therefore it could not fairly be called 
an effective exchange service. The Telephone coninittee's decision 
to pay for the present all terminal fees for local calls incurred by 
Corporation subscribers was approved. 

Norwich Council have decided to release the £2,000 deposited by 
the Norwich Mutual Telephone Co. under the agreement of Dec. 21, 
1900, for the equipment of a telephone exchange. 


New Cable Steamer.—The new cs. “ Levant," which has been 
built on the Clyde for the Eastern Telegraph Co., to replace the old 
“ Levant" on duty on company's Levant station, makes her trial 
trip to-day (Friday). 


Newport (Mon.)—The Electricity and Tramways committee 
recommend the Council to proceed with the construction of the 
Stow-hill single track electric tramway route. 


Overcrowding in Tramcars.— Manchester Watch committee 
recently decided not to rescind the regulation permitting the carriage 
of extra passengers in the cars in wet weather, but have given 
ordere that the excess number of passengers allowed (four in a 
small and six in a large car) must be strictly adhered to. 


Paignton.— Messrs. J. and J. S. Enright have been appointed, 
at a fee of £400, consulting engineers in connection with the elec- 
tricity supply scheme. The works are to be erected and maintained 
by the National Electric Construction Co. 


Presentation.—Mr. A. L. C. Fell, who has been general manager 
of the Sheffield city tramways for six years and was recently 
appointed manager of the London County Council tramways, met, 
on Monday last, some of the employés of the tramways department 
at a smoking concert. About a week ago, when Mr. Fell attended 
the first gathering, he was presented with a Sheraton writing desk 
and bookcase, a silver inkstand, silver entrée dishes, &c., and a case 
of Sheffield cutlery. At the concert on Monday Mr. H. E. Yerbury 
presided, and amongst those present, were Councillor W. E. Fenton, 
Messrs. E. J. Marsh, R. G. Thomas, A. H. Lowe, M. F. Newton, 
J. R. Williams, H. Baron, &c. 

Mr. YrnBunY said that, although the formal presentation took place 
last week, they were met on that occasion to show their late manager 
that they joined with their comrades who attended on the former occasion 
in congratulating Mr. Fell on his attainment to the high position of 
general manager of the London County Council tramways. They felt 
they were losing a gentleman who had given his best service, not only to 
the management of the Sheffield tramways, but also to the welfare of the 
staff which had worked under him. 

Mr. R. G. THomas, who spoke on behalf of the clerical staff, referred to 
the great progress in the conversion of lines to electrio traction under Mr. 
Fell's management. 

Mr. FELL, in reply, said he had been with the Sheffield electric tramway 
undertaking from its birth, and had stayed with it until it had grown into 
one of the best tramway systems in the country. They had some 
excellent results, and he was going to work hard to make the results in 
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London as good. He thanked all ihe employés for the loyal way in 
which they had supported him, and he hoped they would give the new 
manager the same loyal support, and would also stand by Mr. Yerbury, who 
had been appointed to a most important position as chief electrical 
oy He also thanked the Tramways committee for their kindness 
to him. 


Queensland.—In February last the Government railway loco- 
motive workshops department commenced driving by electric power. 
The station has a total plant capacity of 600kw., the two-phase 
four-wire system of distribution being adopted. Westinghouse 
generating plant is installed with Callender mains. 


Railway Station Lighting.—Ayr Corporation have decided to 
supply electricity at 8d. per unit, provided the annual consumption 
is 80,000 units, for lighting the local station of the Glasgow and 
South- Western Railway Co. If the annual consumption is 50,000 
units the charge will be 24d. per unit. 


Rubber Industry in the Straits Bettlements.—It has been 
found that the cultivation of Para rubber in Malacca promises 
remarkably well and the area planted to this crop is steadily 
increasing. In all the adjacent native States, including Johore, 
rubber cultivation is spreading rapidly, and the samples so far 
obtained have proved highly satisfactory. Gutta-percha plantations 
in the Straits Settlements also show good prospects. 


Runcorn and Widnes Transporter Bridge.—The trolley of the 
Runcorn and Widnes transporter bridge, now in course of erection, 
will be about 77ft. long by 100ft. across. There will be 16 track 
wheels on each side, and the car, capable of accommodating four 
two-horse waggons and 800 people, will be suspended from the 
trolley by steel wire ropes. To enable the trolleys to be brought to 
rest rapidly, Westinghouse magnetic brake equipments will be 
fitted to the wheels of the truck, the equipments being modified to 
suit the special requirements, 


Sevastopool.—The Russian Government has decided to con- 
struct an electric railway between Sevastopool and Yalta, via Balac- 
lava, Bida, Aloupski and Livadia. 


Siomens-Schuckert Amalgamation.—In continuation of the 
information given in our issue of the 11th inst. (p. 812) notice is 
given that the liquidation of the British Schuckert Electric Co. (Ltd.) 
is in consequence of the Schuckert and Siemens amalgamation in 
Germany, and the interests of the Schuckert Company in Great 
Britain have now been entrusted to Messrs. Siemens Bros. & Co. of 
Westminster, London, who will give attention to all future inquiries 
for Schuckert plant. 

Singapore.—A contract has been entered into between the Muni- 
cipal Commissioners and the Singapore Electric Tramways Co. for 
the latter to supply to the former а minimum of 200,000 units of 
current per annum for electric lighting and power at 18 cents per 
unit (equal about 8d. at the present rate of exchange). At this price 
current is to be delivered at 'bus bars at the power house. The 
lighting service is not yet started. 

The Tramways Company own 27 miles of track now being con- 
structed by Messrs. Dick, Kerr & Co. to 1 metre gauge. 

At Penang the Municipal Commissioners have an electric light- 
ing undertaking under construction which will probably start 
operations in January, 1904. 

There are general indications that the present backward state of 
the Straits Settlements electrically will be materially improved in 
the near future, as several schemes are under consideration. A 
correspondent informs us that in Singapore electric light fittings and 
plant and material for installing would find a market ; also electric 
fans, and gasoline or petroleum engines for dynamo running. 


Smethwick.—The Birmingham and Midland Tramways Co. have 
submitted to the Council for approval plans, &c., for a new power 
station. 


Spain.—It is reported that the Jesuits intend establishing at 
their unique residence at Roquetas, Tortosa, a complete astrono- 
mical, meteorological, electrical, magnetic and seismetic observatory 
fitted with the latest instruments and appliances—of German 
manufacture. 


Stepney (London).—In a recent report the consulting engineer 
(Mr. Arthur Wright) stated that 

In view of the steady financial progress of the electricity undertaking, 
and the large area now covered by their obligations to supply electricity 
wherever required, he would recommend the Council to seek permission 
to at once increase the present generating station and the system of dis- 
tribution in order to be able to meet the constantly increasing demand 
forelectricity. As it would probably be quite three years before a complete 
power-station could be erected on the recent] y-a:quired Blyth's Wharf site, 
the Osborn-street buildings must be extended in order to tempcrarily house 
the generating machinery required for that period, and ultimately to 
house the converting machinery required in connection with the Blyth's 
Wharf supply. The estimated cost of the additional machinery and 
distribution system was approximately : Steam generating plant, £13,690; 
electricity generating plant, £23,880; switchboards, £2,840; miscel- 
laneous items, £1,510 ; extension of network, £10,500 ; additional house- 
services, £7,560 ; building extensions, £18,800; total, £78,280, 


390 


THE ELECTRICIAN, DECEMBER 25, 1908. 


In recommending the above scheme for adoption, the Electricity 
committee report that 

At present the machinery is fully loaded, whereas the full distributing 
capacity of the mains already laid and the additional mains being laid is 
by no means reached. It is necessary, in order to cope with the antici- 
pated demand for current in the winter of 1904-5, that immediate steps 
be taken to obtain borrowing powers for the necessary money, and the 
statement prepared by the borough treasurer upon the probable financial 
result of the working of the undertaking during the next three years 
amply justified them in recommending that the expenditure suggested by 
Mr. Wright should be incurred. 
The Finance committee also recommend that steps be taken to 
obtain the necessary sanction for & loan. 


Sydney (N. S. W.) — The City Council of this go-ahead Austra- 
lasian city is about to supply electric current at exceedingly low 
prices, and a correspondent points out that there will be a good 
opening for the sale of all kinds of electrical fittings, motors, fans, 
hoists, &c, Gas is 4s. to 4s, 6d. per 1,000 cubic ft., and the advan- 
tages of electric lighting and electric driving are becoming recog- 
nised. The demand for apparatus and material is considered likely, 
therefore, to increase largelv. 


Street Railways in the United States.—According to latest 
statistics, there are 1,540 miles of streets and 480 miles of street 
railways in Philadelphia; St. Louis has 875 miles of streets and 
321 of street railways: Boston, 495 and 215; Baltimore, 450 and 
853; Cleveland, 500 and 218; Buffalo, 550 and 298 ; San Francisco, 
750 and 258; Cincinnati, 890 and 208; Pittsburgh, 390 and 172; 
New Orleans, 700 and 175 miles respectively. ^ Fifteen years 
ago the total length of electric railways in the United States 
was 86 miles, on which 172 cars were used, but on June 30 
last vear there were 22,589 miles and 67,199 cars, requiring 
1,298, 133 H. p. for their operation. During the preceding twelve 
months nearly 6,000,000,000 passengers were carried, the gross 
earnings were $241,584,697, the operating expenses $139,012,004, 
leaving net earnings of $102,572,693. In the twelve months ended 
June 30 last nearly 3,500 additional miles of road were laid, bunging 
up the total length of electric railways to nearly 26,000 miles. 


Telephone Amenities.—At Vienna a telephone subscriber has; 
it is said, been fined £8 for calling a telephone operator a liar over the 
telephone. 


Telephone Communication for the Police.—It is stated that 
all the important Metropolitan police stations are to be connected 
with the Post Office telephone service. 


Tewkesbury.—The Council will oppose the application of the 
Southern District Electricity Corporation for an electric lighting 
order. | 


Theft of Cable. —At the West Ham Quarter Sessions last. week 
Leonard Davy was indicted for having stolen one mile of electric 
cable, two half-coils of copper cable, and various telephone fittings, 
the property of his employers (Messrs. Young and Marten). Two 
men, named Ryan and Fetterol, were also indicted for receiving 
cable knowing it to have been stolen. The jury acquitted Ryan, 
and convicted Davy and Fetteroll, recommending the former to 
mercy on account of his youth. Davy was sentenced to three 
months’ and Fetteroll to six months’ imprisonment each in the 
second division. 


Thirsk.—It is expected that electricity supply will be available 
by Jan. 1. 
. Tokio (Japan).—This is a city of 1,500,000 inhabitants, and is 
chicfly supplied electrically by the Tokio Electric Light Co. The 
company has 10,000 consumers on its books, and a total connection 
equivalent to 97,000 10 c.p. incandescents, 200 arcs, and a consider- 
able number of motors. The area of the company’s operations is 
over 40 sq. miles. 


Trowbridge.— The Council will oppose the Western Electric 
Distributing Corporation's application for a provisional order for the 
town and for the revocation of the Council’s order obtained in 1901. 
Steps are being taken for carrying out the Council's order. 


Ulster Electric Power Scheme.—Dungannon Rural Council 
have decided to petition in support of this project. Strabane Council 
have declined to assent to the promotion of the bill. 


Walthamstow.—The District Council resolved on Tuesday to 
apply for sanction to a further loan of £24,960 for extensions of the 
electricity works as follows :— 

Buildings, 22,500; gus plant, piping, &c., £3,700; engines, dynamos, 
starting und cooling plant, &c., £12,500; boosters, £1,100; switchboard, 
Pa ia and connections, £1,000; battery, £1,800; contingencies, 

2,360. 

There is at present the equivalent of 39,838 8 c.p. lamps on order 
(38,050 being connected), against 28,577 at the corresponding period last 
year. 

The electrical engineer (Mr. F. A. Wilkinson), in a report upon 
a drop in voltage, stated that— 

The cause of the voltage falling for a period of about one minute was 
due to one of the large engines miss-firing. The charges of gas and air 
in the cylinders of the engines was fired by means of an electric spark, 
the current for which was generated by means of a special sparking 


generator for each engine. Miss-firing was due to several causes, amongst 
which may be mentioned the carbonising of the igniter points, water being 
taken into the cylinders with the gas, or the sparking coil breaking down. 
There were three igniters on (ach engine, and they were taken out and 
cleaned once a week. In view of the small load on Sunday evenings 
they only ran one large and one small generating set, so that the effect 
of the large engine being suddenly thrown out of action would, of course, 
cause a drop in the voltage. If the same thing happened on a weekday, 
when most of the plant was running, the effect would not be noticed 
nearly so much. Every effort was taken to guard against miss-firing. 
but it was impossible to prevent it happening occasionally. 

Watford.—Last week a ratepayers’ meeting was held to consider 
the proposal to dispose of the municipal electricity works. 

The chairman of the Electric Light committee (Mr. Benskin), who 
presided, said the undertaking was approaching a point when it would 
yield a profit. A resolution in favour of the town retaining ownership 
and control of the undertaking and protesting against any steps being 
taken to dispose of it without obtaining the sanction of the electors was 
carried by a large majority. 

Workhouse Lighting.—Salisbury Guardians, who propose to 
adopt electric lighting at their workhouse, have instructed Mr, 
Leonard Andrews to prepare a report on the matter. 

Surbiton Guardians have adopted a scheme for extending their 
electric lighting at an estimated cost of £1,400. 

Wrexham — Wrexham and District Electric Tramways Co. have 
decided to extend their electric tramways to Ruabon and Cefn Mawr, 
and eventually to Llangollen. 

Yeovil —The Council decided last week to defer for six months 
any action with regard to the proposal to establish electricity works. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


Erith Urban District Council invite tenders for the supply and 
erection of two Lancashire boilers, with fittings, brickwork settings 
and steam feed pump; steam, &c., pipes; surface condenser, with 
steam-driven air and circulating pumps; three-phase alternator and 
direct-coupled high-speed enclosed-type steam engine of 500kw. ; 
and extensions to main switchboard and cable connections. Speci- 
fications from the clerk to the Council (Mr. Charles H. Fry), 
Council Offices, Erith, Kent. The works are to be carried out in 
accordance with plans and specifications prepared by the consulting 
engineers (Messrs. Hawtayne and Zeden), 9, Queen-street-place, 
London, E.C., from whom further information may be obtained. 
Tenders to the clerk by noon Jan 18. See also advertisement. 

The Guardians of St. George's (Hanover-square) Union invite 
tenders for the electric wiring and mains required at their Fulham- 
road workhouse. Specifications, &c., from the consulting engineers, 
Messrs. Burstall and Monkhouse, 14, Old Queen-strect, Westminster, 
after 29th inst. Tenders to the clerk, Mr. Thos. Worlock, St. George’s 
(Hanover-square) Hall, Mount-street, Grosvenor-square, London, 
W., by 10.30 a.m. Jan. 13. See advertisement. 


Kettering Urban District Council invite tenders for supply and 
delivery of electricity meters. Specifications can be seen at (but 
not obtained from) the offices of the consulting engineers (Messrs. 
Kennedy and Jenkin), 17, Victoria-street, Westminster, S. W. 
Tenders to the clerk (Mr. John Bond), Council offices, Kettering, 
by Jan. 9. See also advertisement. 


Belfast Gas and Electric committee inyite tenders for electricity 
meters. Specifications from the city electrical engineer, Mr. 
Victor A. H. M’Cowen. Tenders to the town clerk (Sir Samuel 
Black), Town Hall, Belfast, by noon Jan. 15. See also advertisement. 

The Scottish office of the May-Oatway Fire Appliances (Ltd.) 
invite tenders for wiring installations of May-Oatway automatic fire 
alarms for direct communication with the fire brigade headquarters 
of Glasgow, Aberdeen, Paisley and Dundee, as set out in an adver- 
tisement. Particulars from the managing director, 49, Queen-street, 
Glasgow, and tenders by Jan. 2. 

Wallasey Urban District Council invite tenders for the supply 
and delivery only of about 7,100 yds. of concentric armoured cable, 
together with joint boxes and section boxes. "Tenders to Mr. H. W. 
Cook, clerk and solicitor, Public offices, Egremont, Cheshire, by 
Jan. 16. 

Long Eaton Urban District Council invite tenders for engine and 
dynamo (250kw. set) and accessories, one Lancashire boiler, over- 
head hand travelling crane and economiser. ‘Tenders to the engineer 
and manager (Mr. Frank Worrall, M.Inst.C.E.) by noon Jan. 1. 

Walthamstow District Council invite tenders for (а) permanent 
way, (b) feeders, (c) switehboard and plant, (d) overhead equipment, 
bonding and pillars. Tenders to Mr, Sydney Watson, clerk and 
solicitor, Town Hall, Walthamstow, by Jan. 1. 

Tenders are invited for wiring the Kent and Canterbury Hospital 
for electric lighting and other works in connection therewith. 
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Further information from the secretary (Mr. A. J. Lancaster), 86, 
St. George's-street, Canterbury. 


Hackney (London) Borough Council invite tenders for fecding and 
distributing mains. Tenders to the town clerk (Mr. George Grocott), 
Town Hall, Hackney, by 4 p.m. Jan 4. 


Hackney (London) Electric Lighting committee are also inviting 
schemes (by noon Jan. 4) for wiring consumers’ premises on a rental 
system. 

Manchester Paving, Sewering and Highways committee require 
tenders by Jan. 11 for laying underground telephone pipes, &c. 

Messrs. Preece and Cardew are authorised by the Municipal 
Council of Sydney (N.S.W.) to invite tenders for the supply, delivery 
and erection of one ot two 600kw., or one 1,200kw., steam alterna- 
tors (three phase), with condenser, pipework, motor generators, static 
transformers, switchboards, &c. ‘Tenders to Messrs. Preece and 
Cardew, 8, Queen Anne’s-gate, Westminster, S.W., by noon Jan. 12. 


TENDERS RECEIVED AND ACOEPTED. 


The following tenders were received by the London County 
Council for the supply of 12,500 tons of rails, fastenings, conductor 
tees, &c., for the re-construction for electric traction of the Council's 
tramways :— 

I. Truck Rails, dc. 


Bolckow, Vaughan Walter Scott (Ltd.) £47,685 5 0 
& Co. (accepted) .. £43,748 9 0 | Lorain Steel Co. .. 43,380 З 0 
Jacobs Bros. & Co. 50,707 6 O| J. G. White & Co... 43,353 1 0 
Steel, Peech & Tozer 49,825 0 0 | M. Korten..... e. 43,250 0 6 
P. and W. Maclellan 48,899 13 2 | Bolling and Lowe.. 42,414 8 2 
Ditto 44,501 14 2 A. Penney & Co. .. 42,065 19 0 
Ditto 41,531 17 10 | Charles Frére, jun. 
Barrow H«amatite (Brussels) ...... 40,418 13 6 
Steel Co. ...... 48,146 8 
II.—-Slot Rails, £c. 
Frodingham Iron & Charles Frére, Jun. £38,013 5 0 
Steel Co. (accepted) £36,461 15 0| A. Penney & Co. .. 37,035 0 0 
Earl Dudley's Round Steel, Peech & Tozer 36,923 0 0 
Oak Works (Ltd.) 49,755 0 0 Bolckow, Vaughan 
Jacobs Bros. & Co. 48,500 0 0 & Cow. castes . . . 86,871 12 6 
P. & W. Maclellan 48,284 4 2 Pennsylvania and 
Ditto 34,067 12 6 Maryland Steel 
Barrow Hwmatite Co. (U. S.A.). . 35,958 10 0 
Steel Co.. . . 47,748 10 0 Bolling and Lowe.. 34,896 19 2 
Walter Scott (Ltd) 44.673 5 0 J. G. White & Co. 84,649 10 0 
M. K orten 40,297 17 6 Lorain Steel Co. .. 33,979 0 0 


A tender was also submitted by the Shelton Iron, Steel & Coal Co., for 
& portion only of the slot rails. 

The committee reported :—'' The engineer has advised us that, as 
regards the supply of track rails, the six lowest tenders provide for the 
use of basic steel, while the specification issued required that the rails 
should be made of acid steel. The chief engineer advises that, as the 
rails which have nitherto been supplied have been made of basic steel, it 
was important that, in order that a fair comparison might be made of the 
relative life of rails made of these two forms of steel, it was desirable that 
the rails now required should be made of acid steel. The next lowest 
tender cannot be considered, as the company is unwilling to accept the 
clause with reference to penalties in the event of non-delivery within time 
specified. The tender of Bolckow, Vaughan & Co. should, therefore, be 
accepted. With reference to the supply of slot rails and conductor-tees, 
the engineer advised that the tender of the Frodingham Iron and Steel 
Co. be accepted. The lowest tenderer (the Lorain Steel Co.) in this case 
also intimated that they could not accept the penalty clause. The four 
next tenders lower in amount than the Frodingham Company provide 
for rails of Belgian or American manufacture, and, in view of the extra 
expenditure incurred in arranging for proper inspection and supervision 
of the carrying out of the work, the tender of the Frodingham Company 
should be accepted. This tender provides for steel of English manufacture. 

Answering various criticisms, Mr. Benn (chairman of the Highways 
committee) said that acid steel was insisted on for this contract to give 
the engineer the chance of comparing it with basic steel. The Council 
had given out four contracts for rails, the first of which was confined to 
British manufacture, the next two went to Belgium, and the fourth was 
now obtained by a British firm. The first contract worked out at £7. 5s. 
per ton, and the present one at £5. 16s. 6d. per ton. The raw material 
at the time the first contract was entered into cost 61s. 6d. per ton, and 
the present cost was 54s. per ton. Labour and other things were about 
the same, and it therefore looked as if British manufacturers took the 
opportunity in the first contract to protect themselves. By their policy 
of free trade the Council had, taking the cost of the raw material as the 
basis, saved £39,092 to the ratepayers of London on the four contracts. 

Among the recent orders of the British Westinghouse Co. is one 
for additional magnetic brake equipments by the Leeds Corporation 
tramways departinent, and an order for a 45kw. continuous-current 
dynamo for direct connection to a Westinghouse gas engine at 
Messrs. B. Napier & Son’s motor-car works, Acton Vale, London, 
fcr lighting and power. The company is also supplying two 80 H.P. 
motors with starting gear to Messrs. Merryweather & Sons for 
fitting to fire pumps. These will eventually form part of the exten- 
sive gas-driven lighting and power plant which the Westing- 
house Company are erecting at Heysham Harbour for the Midland 
Railway Co. 


The May-Oatway Fire Appliances Limited, 92-04, Paul.street, 
Finsbury, London, and Glasgow, have accepted the tender of the 
National Telephone Co. for wiring and installing May-Oatway 
automatic fire-alarms at J. Brown & Son's (Glasgow); that of 
Pratt & Keith for the Donside Paper Mills and Fiddes’ Saw- 
mills (Aberdeen) ; that of J. Kilpatrick & Sons for Paton's Box 
Works ; that of McAulay, Clark and McLaren for J. Young & Co.'s 
Sawinills (Paisley); that of the Aberdeen Electrical Engineering 
Co. for Sangster and Henderson's ; and that of Allan Arthur and 
Ure for Paisley Provident Co-operative and Kinning Park Co- 
operative Societies' installations. 

Faversham Council have accepted the tender of the British West- 
inghouse Co. for pumps at £:134. 16s., and that of the Brockie- Pell 
Are Lamp Limited for arc lamps with automatic switches for incan- 
descent lights. 


Radcliffe Council have accepted the tender of J. G. Statter & Co. 
for lighting and traction switchboards at £1,845. 12s. 6d. ; that of 
W. Metcalf (Ltd.) for coal-tar pitch at 52s. 6d. per ton, and creosote 
oil at 2d. per gallon; and that of Etheridge and Clark for engine- 
house platforms and switchboard gallery at £168. 6s. 4d. 

Birmingham, Tame and Rea District Drainage Boards received 
17 tenders for three Lancashire boilers, varying from 41, 412. 12s. 
to £1,879. 12s., and the lowest (Robert Taylor & Sons) has been 
recommended for acceptance. 

West Ham Education committee recently received 17 tenders for 
wiring and fitting up Whalebone-lane school for the electric light. 
These ranged from £692 to £1,491. Os. 8d., and the lowest tender 
(Murrell Bros.) has been recommended for acceptance. For the 
Shipman-road school 17 tenders (varying from 4540. 4s. 3d. to 
£1,200. 8s. 6d.) were received, and the lowest (Bakewell & Co.) has 
been recommended for acceptance. 

London County Council received eight tenders for wiring sub- 
stations and tramcar sheds, varying in amount from that of the 
accepted (A. H. Marshall & Co.) at C2, 203 to £4,420. 

The Gilbert Arc Lamp Co., of Chingford, is carrying out the 
street lighting of Kettering for Messrs. Kennedy and Jenkin, who 
have advised the use of the company's 6ft. carbon open-type lamps. 

King's Norton and Northfield District Council received seven 
tenders for supplying and laying tramway feeder mains in connec- 
tion with the Pershore-road tramway scheme, and the tender of 
Callender's Co, bas been accepted at £3,076. 

Halifax Guardians have accepted the tender of Sunderland & Co. 
for wiring the new board room at £258, 12s, 6d. 

Ipswich Corporation have accepted the tender of the Electrical 
Co. for a 860 1 H. p. set for their electricity works at £1,611. 

Dorking Council have accepted the tender of Edinundson's Elec- 
tricity Corporation for wiring the Council offices, &c. 

Croydon Corporation have accepted the tender of Dick, Kerr & 
Co. for & 750kw. single-phase steum alternator. 

Cardiff Tramway committee have placed an order with the British 
Westinghouse Co. for 15 single-deck combination electric cars at 


£610 each. 
BUSINESS NOTIOES. 


Mr. Robert Robson, electric light and power engineer, 5, St. 
Mary's.place, Barras Bridge, Newcastle-on-Tyne, is taking into 
partnership on Jan. 1 Mr. Arthur C. Coleman, who has acted as 
manager for him for some time past. Mr. Coleman has had exten- 
sive experience in all branches of electrical engineering, having been 
with Messrs. Armstrong, Whitworth & Co. for about seven years, 
and with other leading electrical engineers in the district. 


Messrs. Joseph Mason and W. M. Hawnt (trading as Montague 
Hawnt & Co.), insulating material manufacturers, &c., 146, Clerken- 
well-road, London, E.C., have dissolved partnership. 


LIQUIDATIONS, BANKRUPTOIES, &c. 


Claims against the Northern Counties Traction Co, (Ltd.) are to 
be sent by Jan. 19 to Mr. W. C. Spencer, Central-buildings, North 
John-street, Liverpool. 


A statutory meeting of creditors and contributories of the Auto- 
mobile Supply Co. (Ltd.) was held last week at 33, Carey-street, 
London. The gross liabilities were returned at £6,152. 18s. 5d., of 
which 42,751. 108. 8d. was expected to rank, assets £1,618. 11s. 2d. 

In the failure of J. W. M. Storr, electrical engineer, 29, Grange- 
road, Dudley, the first meeting of creditors will take place on 29th 
inst. at 199, Wolverhampton-street, Dudley, and the publie exami- 
nation on Jan. 18 at the Court House, Dudley. 


Plant for Sale.— Messrs. Bottone & Son, Wallington, Surrev, 
have for sale al H.P. Tangye dynamo gas engine, а 1 gas engine 
and accumulator- charging dynamo, a j H. p. high-speed vertical 
steam engine, X-ray coil, 4in. spark, 1 H. p. direct-current series 
motor, and { н.р. 200-volt direct-current motor, а З H.P. petrol engine, 
&c. Further particulars in advertisement. 


Three 20 N. H.P. Marshall horizontal compound engines and three 
20 н.р. Marshall multitubular high-pressure boilers, with feed-water 
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heater, two Worthington pumps, &c., are for sale. Applications to 
inspect the plant (in working order) to the clerk to the Governors, 
People's Palace, Mile End-road, E. See advertisement. 


Works, &c., for Sale.—Some modern well-equipped car-building 
works, occupying a covered area of 82 acres, with 25 acres available 
for future extensions, are advertised for sale in another column. 
Applications to Messrs. Wheatley Kirk, Price & Co., 46, Watling- 
street, London, E.C. 

Some manufacturing premises are advertised for sale or letting 
on lease with or without steam power. The premises adjoin Lain- 
don station, Essex, 22 miles from London. Particulars from Messrs. 
I. Levy & Son, 62, Albany-road, Old Kent-road, London, S.E. 


A site for a manufactory, on freehold property on the banks of the 
Chelmer and Blackwater, 23 miles from the Great Eastern Railway 
main line, is advertised for sale in another column. Applications to 
Messrs. Nicholas, Denyer and Co., 45, Pall Mall, London, S.W. 


Flexible Metal Tubing —Messrs. John Lawman & Co., British 
agents for the Gasindustrie Ulm (Germany), have sent us price lists 
and a sample of flexible metal tubing. Amongst the various uses to 
which these tubes may be put is in connection with electric wiring. 
The tube is of steel, which is zinc, brass, copper, or nickel plated. 
In order to suit different conditions a light tube, varving in diameter 
from zin. to fin., and a stronger tube, from }in. to jin., are offered. 
It is not stated to what length or weight of tube the prices refer, 


whether they are per cwt., stone, furlong, decimile, centimile or 
100ft. 


Export Merchant Shippers’ Directory.— Messrs. Dean & Som 
160a, Fleet-street, London, have in preparation the 38th annual 
issue of the ** Export Merchant Shippers’ Directory of Great Britain 
and Ireland," which gives a compact list of the principal exporters, 
merchant shippers, &c., of this country. | 

Gas Engines.— Messrs. Merritt and Hatcher, publishers, London, 
have issued, price 1s., a popularly-written ” little book on ‘ Gas 
Engines, their Advantages, Actions and Applications," by W. A. 
Tookey. 


“ Daily Mail " Yearbook.—Those who seek information respect- 
ing 20, 000 facts of the day: biographies, tables, diagrams and 
maps," may very well be referred to the Daily Mail" Yearbook, 
price 1s. 6d., which is now ready. The book has been edited by 
Mr. P. L. Parker, and is published by the Amalgamated Press, 
London. Apart from much information on general subjects, the 
book forms a contribution to the subject uppermost in many men's 
minds—the fiscal policy of the British Empire. 


Post Office Express Delivery Service.— Business firms will be 
interested in a leaflet, No. 7,475, issued by the Post Office, dealing 
with the express delivery service, which the Postmaster-General 
desires should become more generally known. 


Engineering Standards Committee.—We have received from 
Messrs. Crosby Lockwood & Co. List 8 (No. 4) of the British 
Standard Sections issued by this committee, which deals with 
“ Beams.” Price 1s. net. 


Catalogues, &c.—The British Prometheus Co., Kingston-on- 
Thames, have ready a new catalogue of electric radiators and 
heating stoves. These twentieth-century goods need little recom- 
mendation at this stage, as the demand for this class of article is 
becoming increasingly general. There are several new designs of 
radiators listed and several improvements which have been embodied 
in their general construction. The copper radiators have now their 
elements placed more forward in the radiators than hitherto, with 
the result that the apparatus itself works cooler and discoloration of 
the metal is avoided. Immediate access to the elements and con- 
nections is secured by a simple arrangement at the back of the 
radiator, permitting the whole of the electrical portion to be easily 
and quickly removed for examination. The new type of Prometheus 
radiator gives out a considerable amount of radiant heat in addition 
to the heating effected by conduction. This makes the apparatus 
particularly suitable where it is only required for use for a very short 
interval of time. A cheap pattern of this radiator in copper is now 
ready for delivery of plain design and good appearance, identical in 
construction with the more expensive patterns. 

The Woodward Governor Co., Rockford, III., U.S.A., makers of 
governors for waterwhecls, send us their new catalogue. For 
modern practice for plants operating apparatus for electrical work- 
ing, the company recommend their compensating type of governor, 
which they claim will operate the gates of a turbine at a rate of 
irum 4 to 10 seconds over the full range with no racing, and under 
favourable flume conditions will maintain the speed within as close 
limits asa modern steam engine. This type of governor is made in 
both horizontal and vertical forms. The catalogue is well illustrated. 

The L. В. Allen Co., Chicago, U.S.A., send a pamphiet entitled 
“ Soldering Sense," and describing the Allen soldering stick, which 
is claimed to be a convenient, non-corrosive and effective substitute 
for resin, acids and soldering sults in all classes of electrical work. 


The material is also supplied in paste form for usc in switchboard 
and similar work, 


The Power Plant Co., 20, New Bridge-street, London, E.C., have 
ready a new catalogue of portable two-stage, one-cylinder com- 
pressors for driving from electric motors, for use for outside or 
underground work in mines, &c. In the construction of the trans- 
Siberian railway 15 compressors of this design were in constant use. 
Three-speed electrical hand drilling machines are also listed by this 
company. These machines are made for drilling holes up to gin. 
diameter in iron and steel. 


Particulars of a two-pin type of stage plug, manufactured 
by Ernest F. Moy (Ltd.), Camden Town, 
London, N.W., are issued. The diameter 
of the pin is Ñin., set at ljlin. centres, 
making the pin interchangeable with other 
two-pin plugs on the market of foreign 
manufacture and of less substantial design 
The box is of enamelled cast iron fitted 
with a hinged cover controlled by a strong 
spring to make it keep open or shut. 
The curved front acts as & guard over the 
cables when entering below the box, and 
may be taken off if the cables can be more 
conveniently led in from the side. The 
plug sockets are clamped in position in 
the box between two blocks of porcelain. 
The design is especially intended to stand 
hard stage work. 


A new catalogue is issued by Messrs. Robert W. Blackwell & Co., 
59, Citv-road, London, E.C., showing the **Crown" and patent 
Solid Terminal“ bonds which have been supplied by this firm in 
large quantities in all parts of the world for tramway working. 


Messrs. W. N. Brunton & Sons, Musselburgh, N.B., forward a price 
list of special galvanised arc lamp rope of new construction, which 
renders the material very flexible. Sashcords of various classes are 
also listed. 


À catalogue of electrical specialities for theatrical and scientific 
purposes is to hand from Messrs. Beaumont & Co., York. Projectors, 
automatic arc lamps, hand-feed slow-motion arc lamps and closed 
arc hand-feed lamps, resistances, &c., are listed. 


A group of sheet lists relating to a variety of machines is being 
sent out by Messrs. Neville Bros., James-street, Liverpool The 
machines listed include slot broaching and slitting machines, arma- 
ture dise varnishing machines, automatic feed-coil winders, bare and 
covered wire-winding machines, rotary shears, safety couplings, хе. 


A sheet list of carbon resistances is issued by Messrs. Ernest F. 
Moy (Ltd.), Camden Town, London, N.W. 


A trade list is ready of the new “ E. V." patent enclosed are lamp 
of the Union Electric Co., 151, Queen Victoria-street, London, E.C. 
The company claim to have made this lamp in a very small size, 
and at the same time to have maintained its capacity to burn from 
100 to 120 hours. The network and ash tray have been eliminated. 
Every part of the new lamp is standardised and is interchangeable. 

The Coalbrookdale Co. of Coalbrookdale, R.S.O., Shropshire, 
forward particulars of the ‘‘Speedon” radiator for electricity. 
which, the company claim, 
works more economically 
than any other type of radia- 
tor for electricity, and pro- 
vides low-pressure hot-water 
circulation by electric heat 
ing. The illustration shows 
an example of this apparatus 
which is arranged for three 
gradations of current—that 
is, after the first hour's heat- 
ing current can be reduced 
to one-third the maximum 
required, which is sufficient 
to keep water in radiator to 
a temperature capable of 
heating rooms of the sizes 
set out in the particulars і — 
now available. Two sizes of Coalbrookdale “ Speedon " Low-pressure 
these radiators, with 4 tubes Coalbrookdale 5 5 
and 6 tubes respectively, give Hot-water Radiator for Electricity. 
heating surface of 14} sq. ft. and 204 sq. ft. 

The Allgemeine Elektricitàts Gesellschaft of Berlin send us a 
sheet containing particulars of their electric heating apparatus for 
dissipating ice, frost, &c., on shop and show-room windows, &c. 
Special precautions are taken against the possible ignition of mate- 
rials exhibited in shop windows. The cable department of the same 
company sends us a circular giving information as to specitic 
resistance and insulating properties of ** Stabilit.” 

A new catalogue of feeder pillars and joint boxes, to be used in 
connection with underground electric mains, has been issued by 
Callender's Cable and Construction Co., HamiltongHouse, Victoria 


T wo-Pin Stage Plug. 
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Embankment, London. A number of original designs which the 
company have recently introduced are given. Arrangements have 
been made for keeping stocks of these for prompt delivery. 

The time is propitious for the issue of a new map of the coalfields 
of South Wales, Gloucester and Somerset, which is published by 
Messrs. W. and A. K. Johnston, 7, Paternoster-square, London, 
E.C., price 6s. 

Diaries, Oalendars, &c.—The new “Gloucester Diary and 
Directors’ Calendar" for 1904 of the Gloucester Railway Carriage 
and Wagon Co. is to hand, and will be found of service not only to 
customers of the company, who are provided with a good deal of 
special information, but to all who may require any of the special 
class of manufactures made at the Gloucester works. These include 
all kinds of vehicles for all kinds of purposes, not the least important 
of these being electric cars, narrow gauge light railway and tramway 
саг bodies, and both light and heavy vehicles for contractors, Ке. 

The Ironmonzer" Diary for 1904, а work of considerable impor- 
tance to wholesale and retail dealers in all classes of ironmongery 
goods, is to hand, and is as complete as ever. This is the 36th year 
of publication of a useful book. 

From Messrs. Robson and Coleman, of 5, St. Mary’s-place, New- 
castle, we have toacknowledge a nent aluminium pocket memorandum 
case. 

On the subject of diaries, we must not omit to mention the year- 
book for 1904 of the * Gas World," which for bulk and importance 
of contents ranks with the best of the trade publications of this 
character. Any of our readers who desire to know anything about 
gas, and the plant and apparatus connected with the industry, may 
well be referred to this vear-book and directory. A notable feature 
of this issue is an excellent portrait of Prof. Vivian B. Lewes, the 
famous gas expert. 

The sinoker will find use for a souvenir of the Royal. Ediswan 
lamp which is being sent out by the Edison and Swan United Elec. 
trie Light Co., Queen-street, Cheapside, London, in the form of a 
smokers’ cigar and cigarette rest and ash tray. This is not the least 
effective advertising device that has come before us lately. 


Exports of Electrical Apparatus and Material.—The follow 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Dec. 16 to 22, with the ports 
of destination :— 

Africa—Alexandria, £238; Cape Town, £307; Delagoa Bay, £643 
(telegraph material and 205 tons telegraph poles); Durban, £4,274 (includ- 
ing £3,427 telegraph material); East London. E 158; Port Elizabeth, £169 
(including £119 telegraph material).  Australasia—Adelaide, £127; 
Auckland, £20; Melbourne, £49 ; Otago, £72; ; Perth, £1,802; Sydney, 
42.164. Brazil—Maceio, £49; Rio Janeiro, £74. Canada—Halifax, 
£23. Ceylon — Colombo, £45. China—Shanghai, 4218. France—Rouen, 
£740. Holland—Amsterdam, £310. Hong Копа, £117. India—Cal- 
cutta, £331. Japan— Nagasaki, £240; Yokohama, £1,240 (including £1,089 
telegraph cable). Java—Batavia, £35. North Atlantic, £2,500 (tele- 
graph cable). Straits Settlements—Penang, £52. Total, £16,001, against 
£6,609 for three days last year (Dec. 17 to 19). 


PATENT RECORD. 


— чыласын 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEwnURN, ELLIS AND PRYOR, 
Chartered. Patent Agents, 70, Chancery-lane, London, W.C, 


SPECIFICATIONS PUBLISHED. 
Nots.— All specifications can be obtained at the uniform price of 8d. each. 
1902. 
16,354 Danzer. Accumulators. 
20,645 Stemens BROS. & Co. (Siemens and Haleke A. (i.). 
sumption of current by electromotors. 
21,021 ArtKıns. Electrodes of electrolytic apparatus and the like, 
22,657 Ginss. Means for applying electricity to the human body. 
22,712 Fynn. Alternate current motorn. 
22,808 SOLOMON and SHerraRD. Optical lantern for use with Nernst 
lamps. 
23,243 Serron-Jongs (Isola Werke A.G. in Oerlikon). Insulating material. 
23,288 WINTER and EicHBRRG. Alternating current apparatus. 
23,333 EpaaR. Telegraphing or telephoning to or from a railway vehicle. 
23,344 Maram. Electrical billiard marker and indicator. 
23,565 Dickson. Electrically actuated musical instruments. 
25,694 EcksTEIN and AN OLD. Automatic shunting switch for protecting 
shunt coils and carbon holders of arc lamps. 
25,842 Hesse and Нковтівү. Telegraphy. 
24,102 CanoLaN (G.E. Co., U. S.). Surface contact structures for electric 
railways and tramways. 
24,231 OLIVER. Appliance for testing for electric currants. 
24,477 Sipesortom. Coupling metallic cables and the like. 
24,707 CABOLAN (G.E. Co., U.S.). Arc lamp hangers. 
25,240 Түкв, Нов and LEAKE. Electric signalling on railways. 


Regulating con- 


25,840 HowaRTH. Conducting current to cars on underground system. 

25,905 CAROLAN (G.E. Co., U.S.). Systems of electrical distribution. 

25,906 CAROLAN (G.E. Co., U.S.). Phase modifiers and systems of elec- 
trical distribution. 

26,035 CaROLAN (G.E. Co., U. S.). 

26,037 CRO. Ax (G. E. Co., U. S. ). 
like systems. 

26,379 CaROLAN (G. E. Co., U. S.). Magnetic clutches. 

26,385 CanoLAN (G. E. Co., U. S.). Arc lamps. 

26,658 Но:мкз and Hotwes. Guiding tramcars and their trolley wheels 
at rail and conductor points. 

26,673 LAKE (Arno). Measurement of electrical energy. 

26,706 Bray, MarkHaM, Reiss and Bray, MaRKHAM and Reiss. Resistances. 

26,717 SwiNBURNE, Elecric lccomotives. 

26,735 Kemp. Electric light pendants and electroliers. 

27,056 pg LABARTHE. Automatic electric signalling for railwaye. 

27,161 Evans (A.E.G.) Electricity meters. 

27,252 BLAKE. Rotary contacts for high-tension circuits. 

27,255 LAKE (Stone) Selective electric signalling. 

27,295 Lake (Stone). Amplifying electromagnetic signal waves. 

27,486 Jouxsox (E.A.G. vorm. W. Lahmeyer & Co.) Controlling or 
regulating supply of electricity in installations subjected to 
considerable fluctuation in the demand. 

27,628 TukzaRD. Electric ignition devices for explosion motora. 
applied for, Dec. 16, 1901.) 

27,739 and “ү LAKE (Stone). Transmitting ani receiving electrical 
signals. 

27,746 LAKE (Stone). Determining the direction of magnetic waves. 

27,752 CanOLAN (G.E. Co, U. S.). Arc extinguishing devices. 

21,055 C ROLAN (G. E. C», U. S). Bearings for measuring instru ments. 

27.754 Ca RO. AN (G. E. Co., U. S.). Apparatus for forming coils. 

27,759 Carolan ((I. E. Co., U. S). Control systems for star h light 
projectora. 

27,762 CaO. AN (G.F. Co, U.S.) Electric condensers. 

27,765 CaROLAN (G.E. C, U.S.). Means for varying the voltaze of 
alternating electric currente, 

27,764 CaRorAw (G. E. Co., U.S.). Systems ok phase transformation. 

27,766 CaRoLAW (G.F. Co., U.S.) Potential indicatora for high voltage. 

27,781 Lak (Store) Determining the direction of magnetic waves. 

27,885 HAMILTON-ADAMS, Solenoids. 

28,039 MonRarL. Standards or brackets for electric light. 

28,448 BRANDER. Polarised electric bells. 


Photometers. 
Electric railways on surface-contact or 


(Date 


1903. 
846 D&voNsHiRR. Conduits and troughs for conductors. 

1,529 Отлувв and PRHILTOrr. Insulating material. 

2,976 KNirrixo. Switches 

6,065 Fanausoy. Brackets for attaching electrical devices to desks. 
10,541 Bisur Proce:ses and apparatus for making battery plates. 
11,128 Отто. Support aud cooling of statical ozonisers. 
12,032 Jounson (Ford). Electrolytic apparatus. 
13,575 ком and GonicK. Electromagnetic work-holder for machine 

tools. 
13,750 KIN rox.  Electro-deposition of gold. 
14,561 BaiL. Automatic circuit-breakers. 
14,562 Bart. Cireuit-breakers. 
15,048 BOM TIER Electric signalling for railway trains 
16,698 Boot. Means for actuating valves, cocks, switches and similar 
apparatus at predetermined times. 

16,878 Ѕтімкк. Printiog telegraph instruments. 
18,508 Fol AR. Sparking plugs for explosion engines. 
18,740 Evans (A.E.G.) Actuating switches. 
18,907 FAiRwEATHER (Diehl Mfg. Co.) Electrical controllers, 
18,955 WILLE. Indicator for controllers of electric vehicles. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


-——»9—— 
NEW COMPANIES. 

BRITANNIA ENGINEERING CO. (LTD.) Reg. Nov. 25, capital £40,000 
in 2,000 £5 5 per cent. cum. pref. and 80,000 £1 ordinary shares, to 
acquire and oarry on the business of general engineers, engineers and 
machine tool manufacturers, &c., carried on as the Britannia Company 
at Colchester, and to carry on the business of iron, brass and steel 
founders, ironmasters, steel converters, boiler makers, electricians, 
electric light and other fitting manufacturers, &c. First directors: 
V. R. Nicholson (chairman), G. Comer, Н. G. Nicholson and J. Blomfield. 
Reg. office, Britannia Works, Colchester. 

BRITISH JOHNS-MANVILLE CO. (LTD.)—Reg. Nov. 28, capital £5,000 
in £l shares, to carry on the business of dealers in and importers, 
exporters and manufacturers of all kinds of electrical, chemical and other 
machinery, apparatus and appliances, &c., and in particular steam pack- 
ing, asbestos goods, paint, vulcabeston fuses, overhead material, insulating 
material, heaters. Possible agreements with the Johns-Manville Co. are 
provided for. First directors, H. J. Joseph, G. W. Becker and E. Bergtheil. 
Office, 81, Fenchurch.street, London, E.C. 

ELECTRO-SULPHUR AND LIGHT CO. (LTD.)—Reg. Dec. 15, capital 
£5,000 in £1 shares, to establish, equip and carry on business as pro- 
prietors of light, electric and other baths, and appliances for the curative 
and sedative treatment of the organs of the body, to administer light and 
colour treatment, involving the use of electricity with or without sulphur, 
&c. Reg. office, 142, Gray's Inn-road, London, W.C. 
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PADDINGTON MOTOR CO. (LTD.)—Reg. Dec. 11, capital £1,000 in £1 
shares, to carry on the business of manufacturers of motor cars, motor 
cycles, tractors, trolleys, mechanically-propelled vehicles, rolling stock, 
dynamos, accumulators, electrical plant and apparatus, &c. First direc- 
tors are J. Neave, W. S. Cutler and S. G. Neave, Reg. office, Banister- 
road, Kensal Rise, London, N.W. 


PRIESTMAN POWER CO. (LTD.)—Reg. Nov. 26, capital £40,000 in £1 
shares, to erect generation station at Blaydon, Durham, for utilising 
gases and waste heat to be produced by ovens to be built by owners of 
Priestman Collieries, Blaydon, and for generating electric energy for 
distribution and sale to the Newcastle-upon-Tyne Electric Supply Co. 
(Ltd ), Priestman Collieries and others, and to carry on the business of 
suppliers of electrical energy, &c. First directors are F. Priestman, 
J. H. B. Noble, J. T. Merz, H. Peile, S. J. Leybourne and J. H. Armstrong. 
Reg. office, 2, Princes-buildinga, Newcastle-on-Tyne. 

THOS. SPIR & CO. (LTD.)—Reg. Nov. 27, capital £2,000 in £1 shares, to 
carry on the business of electrical, mechanical, gas and general engineers, 
contractors, &c. 


TORQUAY ELECTRO-THERAPEUTIC INSTITUTE (LTD.)—Reg. Dec. 16, 
capital £2,000 in £1 shares, to provide and maintain an establishment 
for the cure and relief of diseases and ailments by electricity cr other 
treatment, to provide and administer electric light baths, to carry on the 
business of electricians, &c. Reg. office, 5, Forward-street, Torquay. 


STATUTORY RETURNS. 

EDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—According 
to return to Nov. 20 the capital is £1,000,000 in 150,000 A and 50,000 B 
shares of £5 each, of which 116,400 A and 23,564 B shares have been 
taken up. 10s. per share has been called up on 89, 261 А, and £44,630. 10s. 
has been received. £456,667. 10s. is considered as paid, being £5 per 
share оп 17,139 A and 23,561 B, £2. 10s. per share on 89,261 A and £3 
per share on 10,000 A shares. Mortgages and charges, £444,023. 


WALSALL ELECTRICAL OO. (LTD.)—The return to Oct, 22 gives the 
capital as £25,000 in £1 shares, of which 16,380 have been taken up. 
£1 per share has been called up on 14,380 shares, and £14,380 has been 
received. 2,000 shares are considered as fully paid. Mortgages and 
charges, £4,000. 


MORTGAGES AND CHARGES. 

BRITISH ELECTRIC CALIBRATED FUSE CO. (LTD.)—Issue on Dec. 4 of 
£750 debentures, part of series created same date to secure £3,000, 
charged on company's undertaking and property, present and future, 
including uncalled capital. Holder: J. Lang. No trustees. 

BURNAND TRANSFORMER CO. (LTD.)—Issue on Dec. 3 of £1,275 
debentures, part of series created same date to secure £2,090, charged on 
company’s property, present and future, including uncalled capital and 
(as floating security) the company’s undertaking and property. No 
trustees. 

UNITED KINGDOM TRAMWAY, LIGHT RAILWAY AND ELECTRICAL 
SYNDICATE (LTD.) Memorandum of satisfaction in full of mortgage 
dated Oct. 20, 1902, securing certain liabilities unascertained at the date 
of the mortgage (which was stamped to cover £3,800), including an 
advance of £300, has been filed. 


CITY NOTES. 


ae 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
silver 257d. per oz. (Dec. 23). Consols 88 ,*,—88,’, for money, 88,°;,—-88,", 
for account; 21 per cent. annuities 88—88} (Dec. 23). Consols Pay 
Day, Jan. 6; Stocks and Shares Continuation Days, Dec. 28 and Jan. 12; 
Ticket Days, Dec. 29 and Jan. 18; Pay Days, Dec. 30 and Jan. 14; 
Mining Share Carry-over Day, Dec. 24. 


BIRMINGHAM AND MIDLAND TRAMWAYS CO. (LTD.)—The directora 
have entered into a provisional agreement to acquire from the British 
Electric Traction Co. certain interests of that company in the under- 
mentioned tramway companies in Birmingham and districts adjacent :— 
Dudley, Stourbridge and District Electric Traction Co.; South Stafford- 
shire Tramways (Lessee) Co.; Wolverhampton District Electric Tram- 
ways Co.; City of Birmingham Tramways Co. The effect of these 
arrangements will be to give the Birmingham and Midland Tramways 
Co. controlling interests in the various tramway aud light railway com- 
panies in Birmingham and district. These companies operate an aggre- 
gate of 90 route miles of tramways and light railways, and have obtained 
powers for constructing 31 route miles of new lines, the greater portion 
of which are already working by electric traction on the overhead system. 

At а meeting on Friday last the above agreement was approved, and 
the preference and ordinary shareholders have agreed to alter their 
respective rights accordingly. The registered offices of the Birmingham 
and Midland Co. are to be removed to Central House, New-street, 
Bimingham. 

BLACKPOOL ELECTRIC TRAMWAYS (SOUTH), LTD.—A special meet- 
ing will take place on 30th inst. to consider resolutions to reduce the 
capital of the company from £350,000 to £150,000. 


BLACKPOOL, ST. ANNE’S AND LYTHAM TRAMWAYS CO.—At the meet- 
ing on Thursday last, the chairman (Mr. Blane) said the company had 
got to the end of their difliculties and the prospect was now very bright. 
Mr. Rutherford, M.P., said they were bad on capital account to the extent 
of £25,713 and £0,000 in arrears on preference shares, and some 
re. arrangement of capital would be necessary. 


BRITISH WESTINGHOUSE ELECTRIC AND MFG. OO. (LTD.)—The 
directors’ report for the year ended July 31 states that the profit was 
£107,609. 7s. 6d., which included about £60,000 special discounts allowed 
by the American companies on the orders executed at Pittsburg. Deduct- 
ing theinterim dividend on the6 per cent. preference shares, and providing 
for interest, &c., the balance is £47,106. 8s. 1d., out of which the direc- 
tors recommend payment of the balance preference dividend (absorbing 
£45,961. 13s.), and to carry the balance (£1,144. 15s. 1d.) to reserve. As 
this was the first year during which the company's works had been 
equipped, it has not been thought necessary to make provision for depre- 
ciation of buildings and machinery. The total authorised share capital 
has now been iseued, and the directors have created & further £450,000 
4 per cent. debenture stock to rank with the £787,500 previously created, 
and £50,000 of this further debenture stock has been issued. To provide 
for maintaining a sufficient supply of stock at the works and for other pur- 
pose to meet the requirements of the increasing business of the company, 
the directors propose that an additional 100,000 6 per cent. preference 
shares of £5 each, ranking with those already existing, shall be created. 
The works at Trafford Park, Manchester, are now employing over 5,000 
hands. The orders received during year ended July 31, 1901, represented 
£738,000, during year ended July 31, 1902, £932,000, and during year 
ended July 31, 1903, £1,657,114. Among other important contracts 
obtained during the past year were those with the Admiralty, the Midland, 
Metropolitan and North-Eastern Railway Companies, the Underground 
Electric Railways Co. of London, Buenos Ayres Western and Buenos 
Ayres Great Southern Railway Companies, De Beers Consolidated Mines, 
London County Council, the Corporations of Aberdeen, Bath, Bourne- 
mouth, Glasgow, Hackney, Ipswich, Liverpool, Salford and Dunedin 
(N.Z) and the Savoy Hotel Co. 


DOUGLAS SOUTHERN ELECTRIC TRAMWAY3 (LTD.)—At the meeting 
on Tuesday Mr. T. J. Hutchinson moved the payment of the 7 per cent. 
preference dividend, carrying forward £359. In spite of the bad weather, 
he said, they had done exceedingly well. They had no accidents and 
their plant was in good condition. The seasons were so short that in the 
whole of their eight years' running they had only run 960 days. Each 
year they did not get more than a sixth of a year's work out of their 
plant, and even then they were not always carrying passengers to the 
full extent of their power. They were running on the Douglas Marine 
Drive for 10 years, and at the end of that period they could demand of 
the Marine Drive Company either the purchase of the whole of the tramways 
undertaking at cost price, or that they should grant the Tramways Com- 
pany a further lease for two years. 


ELECTRICITY IN MINING.—At the meeting of the Champion Reef 
Gold Mining Co. of India (Ltd.) last week the chairman, Sir Charles 
Tennant, Bart., stated that the Cauvery electrical power scheme had 
proved such a success that they had had no hesitation in availing themselves 
of their right, under agreement with the Mysore Government, to call for 
further power. Preparations were being made for that supply, which it 
was expected would be available in about nine months, and the extra 
power obtained would be utilised for driving their new air compressor. 
‘The new electric power station would, it was hoped, be completed before 
the end of next year, and the investment by the company of £11,340 in 
the undertaking would, it was anticipated, prove most advantageous, 
owing to the further economies which would be effected through the sub- 
stitution of electricity for steam as motive power. 


HARWICH ELBCTRIC LIGHTING AND TRAMWAYS CO. (LTD.)—This 
company, which has a capital of £50,000 in £1 shares, has during the 
week invited applications for 25,000 shares. 


ISLE OF THANET ELECTRIC TRAMWAYR AND LIGHTING CO. (LTD.) — 
The chairman (Lord Arthur Batler) stated at the meeting on Wednesday 
that the past summer had been most disastrous as regards receipts for 
an undertaking such as theirs, which mainly depended for revenue on 
visitors to the Isle of Thanet during the summer and autumn months 
The difference between a fine and a wet week during the season would be 
from £300 to £400. Lighting receipts were only in their infancy. 
Mains were being put down in Margate, where there was considerable 
demand for electric lighting, which should improve the receipts materially 
next year. The debenture and preference interest due Sept. 30 had 
been met. From £10,804 brought forward from last year £1,853 had 
been deducted, chiefly for compensation for injuries and legal charges 
resulting from the unfortunate accident in August, 1901. £3,403 had 
been carried to appropriation account to meet various charges, leaving 
£5,047 to be carried forward. The traffic receipts for the year were 
£33,465, against £35,088, a decrease of £1,623. The number of pas- 
sengers carried (4,406,821) showed a falling-off of 165,575. The highest 
single day’s takings since the opening of the system was on August 
Bank Holiday last, when the amount was £452, and the lowest on record 
£14. Cs. 1d., was on Dec. 5, 1902, when the line was practically 
snowed up. The report and accounts were adopted. 

At a subsequent extraordinary meeting the bill which is being promoted 
in the name of the company, but at the risk and expense of the con- 
tractor, was approved. 


MASCHINESFABRIK OBRLIKON.— This company, which paid dividends 
of 5 per cent. last year and 10 per cent. in each of the two previous years, 
has been obliged to pass its dividend for the present year, the net 
profit amounting to only 6,057fr. Losses have been incurred in the steam 
turbine department and in connection with the Russisch-Schweizerische 
Aktiengesel!schaft Oerlikon. 


METROPOLITAN DISTRICT RAILWAY CO.—At a special meeting on 
Thursday last, the chairman (Mr. R. W. Perks, M.P.) referred to the 
company's bill, section 23 of which related to the new rates to be adopted 
consequent upon the adoptio: of electric traction. They had not been 
able at present to formulate a bill dealing with the new rates and fares 
which would ultimately Le necessary. The ideal to which they must 
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endeavour to attain was a uniform rate for the whole of the railway—one 
rate and one class; and they were coming to the conclusion that that 
ultimate rate would probably be a twopenny rate for everybody every- 
where over the District Railway, with special provision by means of 
another car, on such trains as might be necessary for people who 
wished to travel under somewhat more luxurious circumstances. 
There were various reasons, including the sittings of the Royal Com. 
mission on London traffic, which was still collecting evidence, 
which prevented them proposing a uniform rate at present. They 
proposed to fix zone fares, with Hammersmith as zone centre. They 
had suggested to the Metropolitan Company the establishment of 
a uniform twopenny rate all round the inner circle, for the long distance 
or short distance, and he hoped they would be able to effect an arrange- 
ment with that company which would apply to the inner-circle service with 
regard to a uniform twopenny rate. ‘They intended to run 40 trains per 
hour, against 18 now, and they also proposed to give sitting accommode- 
tion for 140,000,000 people in the rolling stock which was being con- 
structed, as they anticipated to at least double their traffic. On the 
Metropolitan Railway, just before they had to meet the competition of 
the Central London Railway, they carried 96,000,000 people, and the 
Central London at present were carrying 45,000,000 people. They had 
taken the best advice they could command, and were of opinion that their 
railway would certainly carry at least 100,000,000 people. In regard to the 
electrical equipment, they had nothing upon their line that would 
catch fire. They were even going to abolish the wooden platforms 
and substitute cement. Their staircases were all to be removed, 
and would be constructed of non-flammable material, and the cars 
were about to be built with non.flammab'e materials. He went on 
to explain the finanical relations of the District Railway to the 
Underground Electric Railway Co., with whom they had three agree. 
ments which threw upon the Underground Company the absolute obli- 
gation of converting the line from steam to electricity, providing the 
whole of the rolling stock, and building the power-house at Chelsea with- 
out imposing any monetary obligation upon the District Company beyond 
the contract to issue to the Underground Company stock for the work 
they did. They had not made the rapid progress which they expected, 
for they had hoped that the railway would have been opened for electric 
traction in the spring, but it would be deferred to the end of next year. 
The delay had arisen chietly through the gigantic operations which the 
Lot's-road power-house had assumed. That power-house, which it was 
originally intended should cost £400,000, and be used for the District 
Railway alone, was now costing £1,250,000, and would be used for four 
other railways—the Baker-street and Waterloo, the Brompton, Piccadilly 
and Great Northern and Charing Cross and Euston portions of the 
South-Western, and Whitechapel and Bow linces. The bill was approved. 

NEW GENERAL TRACTION CO. (LTD.)—A meeting of the mortgage 
debenture-holders was held on Tuesday to consider a resolution autho- 
rising the creation and issue of 4 per cent. prior lien debentures not 
exceeding £580,000, and redeemable in whole or in part at any time at 
six months’ notice at £103. The Hon. Arthur Brand presided, and 
moved the resolution. He said that the hope expressed at the meeting 
in July that the company would be able to obtain the £40,000 required 
for the extension of the Coventry tramways by the sale of a sufficient 
number of bonds of the Philadelphia line dare the year had not been 
realised. The company had had great difficulties in Philadelphia, and 
the line would not be in complete working order until May. £60,000 of 
the proposed new issue had been underwritten by firms who were inte- 
rested in the concern at no commission and at moderate interest. Sir 
Alfred Hickman emphatically protested against the proposal, and said 
that no one looking at the names on the prospectus could have believed it 
conceivable that the directors and trustees would propose to put aside the 
security of present debenture holders and place £60,000 or $90,000 before 
them. The motion was, however, adopted. 

NEW GUTTA PERCHA CO. (LTD.)—At Friday's meeting, the chairman 
(Mr. H. Woolner) moved the adoption of the report, which stated that 
during the past year the directors had been occupied in preparations for 
the development of the business, including the selection of a suitable site 
for a factory (ultimately decided on at Greenwich), in adapting existing 
buildings and in obtaining and erecting plant and machinery. Consider. 
able delay was caused by the difficulty experienced in obtaining portions 
of the plant, and it was not until September that the work of erection was 
completed. The factory is now fully equipped for an output of about 1 ton 
of “ new дайа” per day. Provision had been made for extensions, and 
the output can be substantially increased at comparatively small outlay. 
In order to convince intending users that the '* new gutta " could sáfely 
be employed as a substitute for the natural product alength of submarine 
cable core, insulated with new gutta," was submitted to Mr. James 
Swinburne, and a preliminary report on tests carried out by him had 
already been communicated to the shareholders. Mr. Swinburne had 
now completed his tests and was preparing a final report, which the 
directors were pleased to state was of a highly satisfactory character. 
Working samples of the material had been supplied to Government 
departments and to many of the larger railway companies, &c., but in each 
case the intending user asked for time in which to make his own tests. 
The distribution of these working samples had recently resulted in the 
receipt of firm orders for substantial supplies, which the company 
was now proceeding to carry out, and the directors felt confident that 
in the ensuing year a large and remunerative business would be done. 
The chairman referred to the difficulty in introducing their substance, 
owing to the failure of the numberless substitutes for rubber. They had 
received an order for insulated wires from the General Post Office, and 
product had been accepted in open tender by one of the railway com- 
panies. There was a large field for their substance as a substitute for 
vulcanised indiarubber for the insulation of electric light wires and 
cables. Their horizon was not limited by known applications of rubber, 
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for in view of the developments of the last 80 years they anticipated that 
new directions for its use would be found. 

SCARBOROUGH ELECTRIC SUPPLY OO. (LTD.) We are informed that 
the recent issue of 1,000 ordinary shares of £10 each at £2 premium has 
been over-applied for to the extent of nearly 100 per cent. by existing 
shareholders. 


VULCANITE LIMITED.—The report for the year ended Oct. 31 states 
tbat the trading profit, including balance from last year, amounted to 
£11,871, and, after deducting directors’ fees, &c., the balance was £7,630. 
An interim dividend at the rate of 74 per cent. has been paid previously, 
and it is now proposed to pay a further similar dividend to Oct. 31, 
making 74 per cent. for the year, to place £1,500 to depreciation reserve, 
to write 20 per cent. off preliminary expenses, and to carry the balance 
(£853) forward. 

WESTERN TELEGRAPH CO. (LTD.) —The coupons of the second issue of 
5 per cent. debentures, due 31st inst., will be paid on and after that date 
at Parr's Bank, Bartholomew-lane, London, E.C. 


— о — -———— — — — . — 


AY AND RAILWAY TRAFFIO RECEIPTS. 


ELECTRIO 
» 
8 Week | E ud AGGREGATE. 
endcd (a) No. of Amount, Ind. or 
"EN E PET M w ount. Dee. (a) 
| £ & & & 

* Aberdeen tion ...... Dec. 19 1,087 | + 9270) 99 85.988 + 6,9% 
Ayr — » 19 163 | + 7; 8l 9,950 + 19 
Barnsley ......................-. » 11 146 RN 494 8. 818 - 1 
Bexley Dixtrict Council...... » 28 126 - | 11 1,800 : 
Birkenhead ..................... » 90 DYR i M E 

*Birmingham Tramways.... „ 19 5,018 | - 92 | 94 1935433 + 8,461 
* Blackburn Corporation...... à з + з ... E . 
Blackpool Corporation.. „ 17 902 | + 2137 87,316 144 
Bl and Fleetwood... „ 19 163 | + 8' 25 2,698 - 100 
Blackp'l,St.Anne's&Lytham| „, 17 140 + 115 17 1,600 + 647 
Polion poration W з 0 пое + | = n + 899 

urnemouth Corpora M x › | s 

Bradford Corporation » 20 8,353 | + 168 86 148,548 + 19,678 
Brighton Corporation » 20 11] + N | 88 : + 9,799 
Brisbane Tram ways ......... Nov. 4 2,397 poe 27' 18 43,086 + 443 
“Bristol Trams & Carriage...) Dec. 18 . + tl: 4 17357 + 929 
*Bucnos A & Belgrano. . Nov. 92, 8,36 + 206 5 16,006 + 523 
Burnley Corporation......... Dec. 19 769 + 10 88 38,3417 + 6,645 
Burton Corporation ......... » 2 243 ae 20 7,1 А 
Calcutta Tramways Co....... „ 19 n35,550 + 23,462 | 95 58340600 41145, 456 
Camborne-Redruth ......... „ 2l 101 $ 7 6.915 ; 
Cardiff Corporation „ 19 Le | + 987. 88 — 74703 |+ 30149 
Carlisle Tramways Co.. „ 19 163 | + 19 450 9,657 + 461 
Central London Rail | „ 19 7,254 ＋ 126 25 10040 — 7,059 
Chatham and Dist. Lt. Rys m iE s d. m : 
City & South London Rly. „ 2), 3,070 - 329 25 67,715 — 10,198 
со диры ишш is » 17 880 з 40 85,793 '- 8,870 

wen ration ыг Я s zai - | es 
Devonport & Dist. Trams. „ 11 463 + 199 494 2,793 + 1,593 
Dover Corporation. ...... „ 19 160 7 88 8820 + 99 
Dublin & Lucan Rall vay ... „ 90 07. + 10 85 8,119 + 191 
Dublin Southern District...| „, 18 704 | + 94 428 о) ＋ 8838 
Dublin United. . ... „ 18 8642 + 94 424 96,050 
Dudley —Stourbridge......... » 11 715 + 77 494 41,148 + 8,836 
Dundee Co tion ......... „ 16 786 | + 83 ous Mis - 
East Ham Council » 19 594 | + 120 188 95,47 f 17,451 
Gateshead & Dist, Trams..| ^ II 44 + + 40 43.346 |+ — 5415 
Glasgow Co tion......... „ 19 18,179 | + 1,307 29 396,223 + 41,390 
Gravesend — North fleet...... » 71 197 | + 19 1 11,884 + 1,294 
Greenock & Port Glasgow. „„ 11 494 | + Eb 49 26,940 + 39,297 
Halifax Corporation ..... f| " 10 1.040 4 100 % 51,6 + 574 

LJ 9, 

Hartlepool Tramways ...... „ 11 235 | + 98 494 3.39 + 998 
Huddenfield .................| „ 19 1108 | 110 37 47,221 + 7,808 
Hull Co tion „ 19 1,942, + 817. +38 71,235 + 4,284 
Ilkeston Corporation......... » 16 114 sae b 597 x 
Ipswich Corporation......... „„ | i | | 
Isle of Thanet Oo. ............ » 19 240 + 25 22,060 - 984 
Kidderminster & District...) „„ 11 98 + 7 | 419) 6,369 + 183 
Kirkcaldy Corpo a on » 16 189 ЮА 42 7,872 
Lanarkshire Oo....... „ 17 525 e $18 18,811 

* Leeds pin} cinta „ 19 4,957| + 406, Э R94 13,010 
Liverpool Corporation „ 12 9,5996! + 867 | 50 502,30) 17,122 
*Liverpoo! Overhead Rly. ... » 20 1,589 | + 178 25 41,551 + 8,683 
таса "amd Coun ae W эш. i - |. ee ска ‘ 

чжев{о{4........................ oe ies - lys Р 
Manchester Corporation » 19 11,040! + 9,963 | 27 316,778 + 162,570 
Mersey ra „ 19 1,356 + 252 25 945 + 6,519 
Merthyr ........................ » 11 184 | + 37 9,817 + 90 
Middleton ..................... „ 11 994 | + 99 4 15,857 + 1, 
Newcastie-on-Tyne Corp... » 19 3.517 + 888 25 01 — 1,510 

*Newport (Mon.) ............... » 19 415 + 43 11 4,774 + 2,401 
Oldham, Ashton & Hyde.“ „ II 474) + 8 49) 97,975 + 1,609 
Perth (W. A.) Elec. 81 „ 18 1,871 | + 207 | $50 | 59,0906 + 6,908 
Peterborough .................. „ n, 102 — | 46 25 
Poole and trict............ » 1l 213 | + 50 | 494 14,836 + 2,185 
Portsmouth Corporation. „„ 19 1,874 | + 125 ' 138 50 + 4,618 
3 КОРД кен + „ 11 1,506 | + 86 | 493 78,488 + 98,640 
Reading Corporation... E a ane P — 
Волзе. „ „ M: 40 | + 10 | 494 6,919 + 1,605 
REOR rporation ......... " E - T ae | А 

еегпева .................... » 9 T 
Sheftield Corporation ..... „ 20 4239 | + 9% 95 114290 + 79,160 

*3outhampton Corporat'n..| „„ 17 | 844 | + 111 sis к 
Southend Corporation ...... » 16 196 | + 88 , 87 12,617 + 2,086 
Southport Tram ways » 11 224 | + 38 494 15,397 + 2,605 
8. Staffordshire Trams. ia КЇЇ 994 | + 382 | 4 45,496 + 8,401 
* Sunderland Corporation » 20 1,071 | + 55 46,852 + 2,219 
Swansea Trams ............... » 11 | 450 | + 5114 25,577 + 2,164 
Taunton Trams » 11 45 | 4- 10 | 494, 2,968 !- 198 
Tynemouth and District 07 181 ; - 8| 49 15,297 + 761 
Tyneside Trams Co. ... „ 16 253 70 50 1607 | .. 

allasey District Council., „ 19 596 | + 61 | 138 ,B09 i+ 8,997 
Weston-super-Mare ОМ » 9 | 22, + l| 49 6,692 [n 514 
Wolverhampton District... „ 11 322 + 35 493 19,570 + 7,708 

rexham . . . » 11 102 86 5.016 TA 
Yorkahire Woollen District „ 1. 448 423 16, 


(a) These comparisons are with the corresponding period last year. 
> Partly electrical. t Minus 8 days. { Minus 2 days. I Plus 8 days. § Plus 2 days 
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aS | Price В TEE BUSINESS, Я | Price 18 
С 38 " МАМЕ. Tuesday EE DIVIDEND | ¢ DAYS то 45 NAME. mue, f 
i ; | Dec. 23. О DEC. 22 | Dec. 22 4 
ELECTRIC eee eee | £ в. d. TELEPHONES. ёва 
2/6 Anglo Arg Hue Bh(1t0200,0075%C 43-5 |417 6 |April, Oct 60 | Chili Telephone (fully paid) ............... 1-5 514 8 
Bt. 6% | Do. Permanent 6% Deb. 8 „| 127 —182 | 4 13 0 es 6% | National Co. Pref. Stock —€— 101 —103 | 6 18 9 
10/0 | Barcelona Tramways Ord. .................. 7 517 8 - . 5 | Do. Def. Stock .. . . q . 76 —59 6 3 5 
5/0 | Do. 5% Pref, no 9—10 |5 0 0 K 6:0 | Do. 6 per Cent. Cum. Ist Pref......... 13—14 |4 5 9 
| 44%| Do. 447 Deb. Stock (red.) ... . . ... 91 —96 |414 Б bs 60 | Do. 6 per Cent. Cum. 2nd Pref. .....| 13—14 |4 5 9 
5% | Do. 5 por Cent. Debs..... cocceecees| 97 —102 | 4 18 10 = 2/6 | Do. б per Cent. Non-Cum. 8rd Pref... 4—5 413 0 
75 Brisbane Electric Trams. Invest. Ord. 2 —3 is ER ‚| 84% Do. Deb. Stock 84 per Cent. (red.). 96 812 9 
2/6 . 6 per Cent. Cum. Pref. ............ 83—4} 5 17 8 T .| 4% | Do. 4 per Cent. Deb. Stock ee) un 109 —104 |3 17 5 
Do. 4% per Cent. Deb. Prov. Certs. ...| 99 —101 4 8 6 2: e esee ennt tuin nn =i 6 13 4 
8% l ways and Carriage Or 2 — 8 10 10 | Feb, Aug ..| Do. брєг Cent. Cum. Pref. — 1—4 M 
42 Do. рш ше (fully paid) essene| 101-1 8 15 11 2 4/0 | United River Plate ........................... 54— 6 516 8 
| 44 Do. т Cent. Debs. ............. эу» —108 |3 14 1|Feb, Aug Ит 2/6 | Do. 5 per Cent. Cum. Prei | 4 512 415 3 
| 67 British 5 пшана oe Rlwy. Def. Ога. 80 —83 |312 3 vs T .. St. 5% |* Do. б per Cent. Deb. Stock (red.)... э 104 - 107 | 4 18 9 
J; Do. 6% Oum perp Fri. . . ... 10 ld 40% 02 ELECTRICITY SUPPLY. 
4 ЖЕ Cont, Tat Mort. Debs... 4101517 63 TTC >- e j= 
8,0 eie, ectrio Traction Ord............., 1llà—12 | 18 4 т OS cage | Bete В Рту сав. a Kon. 114 -117 | 817 7 ә " 
бю | Do. Cent. Cum. Pref. ..........-- 14—11} | 5 2 2 red, Aug h ß » i 
8 6/0 Do. ч BA Cont Pe tual Debs КИЧИ 190 —123 4 1 4 EN 6/0 D . А ent. Cum. Pr ef. „0% %% 00000. 10 —11 4 1 10 ec ee 
.. | Buenos Ayres and Belgrano Ord. экөө» ?1- 3 © © үү Do: Um. Second Eror orones 11—12 |5 0 0 ЕЕ И 
Do. 6 per Cent. “А” Cum. Pref....... —53 15 4 0 Y 4 ae Ne Cent. Deb. Stock (red.) . 103 —106 4 6 8 * Uu 
8/0 Do. зоосоо 99«6*900«000050099000092095* [IIR —5 5 ld 3 se 4 % Bromley cuh Bi Lt. &Powor 1stDebs. 100 —103 4 7 b t ^1 
Bx | Do. g per Gent. Debe, n. o6 —109 | 41210) . FCP , é ш, 
5 | Do. 57 2nd Deb. Stock Prov. Certs. 98 —101|5 0 9 5 39 Cal M. тег T з те ннн 94—10 3 8 4 | Mar, Sept 20 
26 | Calcutta Tram WAYS oie 63-7} 3 2 1 В: : Mee lon San Od Pe Gus 61-1) |4 6 8 з 75 
447 Do. 44% 1st De Stock (red.) ......... 105 —108 4 4 11 Е % ави ес. бир. of, uar.Db.Stock| 105 — 118 | 8 18 11 st . 
1/23 | Cape Electric Tramways Shares 1-2 |710 0 и е ро Cross & Strand Electric Sup.. Pi 5 8 1| Feb, Aug 
47" | Central London Ordinary Stock 93 — 96 | 4 4 9 | June, Dec е Крег Сеп, Pref. . 6}—5} | 318 8 | Feb, Aug 
47 | Do. 4 per Cent. Pref. Stock 99 —109 | 3 18 10 in yam. DM rng 4 Öm. Fre. af-5 |410 0 . TN 
4% Do Deferred Btook % DASS — 93 = 96 4 8 4 _ © 47 prar 47 e Stock (red. ) ИШТҮҮ IITTTTES 163 —105 3 16 8 ә 1044 103} 
4% | Do. 4 per Cent. Debs. s.n... 15 —118|3 711 n I 8—6 |4 4 Haren 
2/6 City ot ingham Trams. 5 Cm. РИ. Б — 64 4 10 11 a 44% С {рет еп e toc КҮР 107 —110 4 3 0 Jn, Dec .. 
4% | Do. 4 per Cent. Ist Mort. Debs, ...... 99 —102| 3 19 0 M: Bo CTO onde осно Пиши rd.] 10}—11 | 6 16 4 | Feb, Ang 
| 28%] City and South London Rly. Con. Ord. 47 —59 | 6 5 о Feb, Aug е/0 х 55 6 per ее Cum. Pref. ........... 13 —14 |4 Б 9 Jan, July | 12 
БУ Do. 5 per Cent. Perp. Pref. (1891). 26 —129 | 3 18 7 | Feb Aug ; 5% 19: Б per Cent. Deb. Stock (red.). 122 —127 | 8 18 11 | Jn, Dec |! 
| BY | Do. (1896) . . . . . . . n 193 —126 1 0 4 ps *ꝙu ре usd 102 —105 | 4 9 5 — 
45 Do. el Gent. Perpetual Bab BONG 120 —125 4 1 1! x Deor Безе Y per Cent. Cuin. Pret s Ord. ii g^ EC Mar, Sept 13j | 12 
A А r я па ebs ...... 109 КІ 1 с Be „%%% „ 6 „60 : an r] bys 
|| 5% | Colombo Trams&Ltg.57% Ist Mt. Db. (rd.) 100 EU 4 17 С May, оу ‚| 44% ре: 44% Deb. Stock (all paid) (red. 108 —111 | 4 2 8 " 100 T 
50 Dublin United Trams. (1896) Ltd., Оға. 19 —13 4 4 7 7 . | 27,6¢ ү о. Second Deb. Stock Prov. Сет{в..| 99 —102 24 9и 100} 
6/0 r Cent. Pref. ..................... 15 -16 |315 0 20 50 95 Electricity Supply Со. Ord; 53-6 | 4 3 4 .. — 
6/0 ы? gt. & Tract. of Aust. 6% Cm. Pri. 31—44 6 13 4 S 44% о. 4} 1st Deb. Stock (red.) ........... 100 — 103 4 7 6 s ы ук 
| БУ Do. 5 per Andes Deb. Stock (red.). 95—98 5 2 0 E 1 Co. Shores (2з рма, 71-8 25 К з 
3/0 | Gt, Northern & City Rly. Prf. Ord. (4%) 7—8 315 0 2 6 Боке ectric Lig чаб ога on xe]. Mis 500 v У 
Gt. Northern, Piccad y & Brompton 5/0 ensington & Knights ridge Ord. TTD 1 —113 4 6 11 ee |р 
Ord., Speyer Bros. Sorip Certs. ......| 9 —10 " & 6% Rate 6 per Cent. 1st Pref... — 4 5 9 Jan, Jul ß 
10% {Imperial l'ramwayg Ord 20 —21 | 413 0|Mar,Sept| -.| - 4% wm | га 105 gtbg 775 &Noitin Hill 
t Do. 6 per Cent. Pref. .. 14 146 |4 2 10 Mar, Sepßt 2 | 164 d E n 1% D tek. (red.) 101 —104 | 3 16 11 «8 
. 25 t Do. Ae Cent. Debs, o 116 —111 4 3 1|Jan,Juy | -- |... à 970 Do. 93 ес t c dad rd.... 11—2 T e. 
anet Elec. Trams & Lt. 57 Pf.“ 33—41 5 17 8 ва |]. РАЈЕ Do; per Sent tre e| 6 —54 | 5 9 1 | ө 
. "^ "Do. 4 per Cent. Deb. Stock _............ 99 —95 |4 4 3 [ct БА % 4 per Cent. 1st Mort. Deb... — 97 100 4 0 0 Mr, In, S. D » 
10| 13% | Liverpool Overhead Railway Ord. 53-552 7 l|Feb Aug .. || 1° 80 55 Electric Sup. Ord. . 17—18 |4 6 1 | Аргі, Oct i n 
57 | Do. Б per Cent. Ргеѓ........................ 10j—103 4 13 0 | Feb, Ао | .. | .. ер ро. 44 per Cent. Cum. Pref.. 4—46 га 2 
4% | Do. 4 рег Cent. Deb. 99 — 101 | 4 1 O|Jan;July | ..| .. 3t. 417 о. 44 per Cent.Deb. Stook lst Mort | 110 —114 | 3 19 8 In, Dee 
5,0 | London nited Trams. 52, Gum. Pret. 1j—1lj|4 5 1 , 111 . St. | 34% 00, ресе Mrt. Db. Stock Bs |) 96-99 |311 7 к — * 
| 4X | Do. 4% 1st Mort. Deb. Seck. .... 104 —108| 3 16 8 i 105 [1044 1/60 otting Hill Electric Ord.................. 124-134 | 4 811 | March....| «| - 
. | Mersey Con. Ord. Stock... ‘aia Bull ш pi | 100 4% Do. 4 per Cent.1st Mort. Debs. ees| 99 —102 3 19 0 is ре 
..| Do. 5 рег Cent. Perp. Pref. . 19—15 Е 5 О ь 26 Oxford Electric Ord. ...............-....... 51-53 | 4 15 8 March. 
..| Do. 4 per Cent. Perp. Debs. ............ 2: ЕН B Sl] ud 4% El 1 Deb. Stock . .. ... esses| 98 —101 | 4 0 6 s : 
.. мекорон tan ион Trams Def ... A~ к Е E 8 1 z iR d Fleetle 5—1 T b . 
0/6 | Do. 5% Cum. Pref. ....................... =й 4 81 11 110 417 Royal Elec., Montreal 4}% Ist Mt. Deb 99 —102 4 811 | Apri, Oct 
5% Montreal 8t. Rly E 1 5% Mrt. Dbs.(1908) 109 —104 4 16 2 1 Fo WEN b| 50 | St. James's and Pall Mall Electric Ord. 144—151 | 4 13 9 | Feb, Aug 1417 14 
447% | Do. Sterling 447 % Debs. (1922) . SENS, 105 —107 4 4 1 : E 3€ | Do, 7 per Cent. Pref. .................... 71-8 | 4 2 4 Feb, Aug 
kx Кеч Genes tion Ord. .. po m . St. 34% | Do. 3$ per Cent. Deb. Stock (red.) ..] 98 —101/| 3 10 4 be РЕ 
е г Cent. Cum. Pref... 14-294 Ж May 6 2/6 Smithficld Markets Electric Sup. Ord..| 3 — 31 |311 5 8 we 
‘| 6% Perth A A.) Elec. Trama. ist At. Db. Stk. 100 —103 4 19 0 iis St. 4; | Do. 4per Cent. Deb. Stock ............ 85 —90 |4 9 6 : T 
10/0 | Potteries Electric Traction Ord. ......... 1-9) 5 5 3 " Sl] c] f| L9 | South London Electric Supply м Ord... | 834-339 |413 4 . T 
50 Do. 5 per Cent. Cum. Prei. ві -9] 5 5 3 feb, Aug pot » 5 2 6 oen "m Supply Ord. 1c... . 44 Б} |417 7 А ә | 
| 44x Do. 4} per Cent. Deb. Stock. 102 —105 4 Б 9 E E . 52 6 Do. 57 Cum. Pref. ....................... 44-54 |417 7 ка 5 la 
South Lancs. Elec. Ted & Power Ord. 5i ne 6| 6/6 | Westminster Electric Suppl О Ord. ......| 12-13 |5 0 0 | Mar, Sept | 12% 13 
| Do: tz Deb, Stock QUU paia] о | с |н i| ети MANUFAETE Xr, И Б 
T . р в D ) RING ry i 
| 82% | Waterloo and City Or | 91-94 13 9 8 12 D. 1| 6d. alliance Electrical Co. 5% Cum! Pr ei | 4-1 |618 4 „ 
4 тоер } 16 Aron Electric Meter 6% бшш. Pref... СОЕТ VAT Yá - | 15 YA 
X |*African Dire rt. Deb. (red. | 99 —103|318 0 | Jan, July " m b. $0 British Insulated & Helsby Cables Ord. 6—65 | 7 18 10 | July, Feb | 
' ae Amazon Telegraph pel: 24-34 Уз Jn, Dec . M: x b, 447 Do. 6 per Cent. Рғеї........................ 51-51 , 5 4 4 Jan, “чу 1051 
..| Do. Б per Cent. Deb. . к м ede St. 142 Do. 4% 186 Mort. Deb. (red.) . 103 —1S | 4 4 10 кы 
Bt.|15/0 | Апд1о-Ашег1сап..........,...................... 49 —52 |6 1 6 |F,My, Ag, N . St. 305 British Thome n. Houst' nA zA lstkit. Db 103 —105 4 5 8 L d 
St. |30/0 Preferred... ...... . . 92 01 |6 в з L, My, Ag, N 933 | 92] [| 5i 4% | British Westinghouse 6% Pref............. 14-9 19 9:9 е і 
Bt. | 1/0 Do. Deferred .. re 737-8} |012 5 [F. Ay Ag. N 72 „ St. 44 Do. 4 рег Cent. Mort. Deb. Stock. 97 — 100 4 1 8 i» in s 
$2 | Commercial Cable Capital Stock э... 145 —155 5 9 8 Ja, Ap. J % „ 2% , Brush Electrical Enginocring ....... d 1-1 .. |March . á 
St.] 4% | Do. 4 per Cent. Deb. Stock ........... 90—93 |4 6 0 n' apayo 9L | .. [| А} | Do. 6 per Cent. Pref. Non Cum. 111 |617 2 | Mar, Bept | 
10| 7,0 | Cuba Submarine Ord. ....................... 7 —8 10 о о | вер, Aug! .. | .. St. 4}; | Do. 44 per Cent. Perp. lst Deb. Stock| 97 —100| 4 10 0 Mar, Sept 
10,10% | Do. Preference 10 per Cent. d ter. 52-51 Aug . St.] 43, Do. Perpetual 2nd Deb. Stock .. 78 —85 5 8 9 | Jan, July | S8} | 74 
9/0 | Direct Spanish Ord. . . 243—349 |514 4 | April, Oct 5 U | Callender's Cable Construction Ord. | 11 —12 |6 5 0 | Jan, July | 5. 
b 6/0 | Do. 10 per Cent. Cum. Pret... ены 7—8 |6 5 0 | April Oct 5 2/9, Do: 4 pe Cent. Cum. Pref... 53-53 |4 611 Jan, July 515 
50) 44% | Do. 4j рег Cent. Deb. . . . ... . . . . . 9777—1015] 4 10 10 | Jan, July St. 44% r Cent. Ist Mort. Debs.(rd.,| 106 —110 | 4 110 | Nov, Мау, -. | 
20| 3/0 | Direct United States Cable ............. | 10 —104 | 6 3 10 Ja, 4 Лу, l 139 Castner: ellner Alkali Co. fully ра! §—} | 617 2 "e ке 
447 | Direct West India Cable 437/ Rg. Db. (rd. ) 99 —102 4 s 10 Jn, . St. 0 ^ Do. 43% Ist Mort. Deb. (red.) 90 —95 4 15 3 " - | 
96/0 Eastern Ordinary. . о... 121 —120 5 11 1 Ja, Ap,Jy,0| 123 122 1 1 Cbadburn's Ship Telegraph Ord ......... 11 —2 8 0 March m 
Bt. 17/6 84 per Cent. Pref. Stock. 85 —88 |4 0 4 |Ја Ap, Iy, O 55 | 57} sl „Crompton and Co. (Nos. 1 to 54,000) .. 14-34 6 13 4 | Jan, July | 
Bt| 47 |* Do. 4 Por Cent. Mort, Deb. Bi. iij 105 —105 |3 14 1 | May, Nov 06 | .. 100 9 |* Do. 6 per Cent. 1st Mort, Debs. (red, 0% 103% 419 4 | Jan, duly 
10| 96 | Eastern Extension iun 11—115 {6 1 9 , Ap. Jy.0 1111 [| 5 Edison & swan United“ A Sh.) (£8 pd 1 .. | Feb, Aug 
‚| 4% | Do. 4 рег Cent. Deb. Віоск ............ 100 —109 3 14 4 | Feb, aug Je 4 Do. (£5 paid) .. 1—13 .. | Feb, Aug | 
4% |* Eastern & S. African 4% Mrt. Deb. 19090 99 —102 | 3 18 10 Feb, Aug 91 g St. 4% Do. 4 per Cent. Mort. Dob. Stock (rd.) 72 —77 5 5 3 June, Dec | 
2b) 4 Do. 4% Mauritius Sub. Debs. (red.) 99%—1027%| 3 18 11 | Мау, Nov | .. St.“ 5% | Do. 5 per Cent. 2nd Deb. Stock 16—81 |6 8 5 .. 
10) 5/0 | Great Northern of Copenhagen „.... 25 —29 |416 2 Jan, July | 25} 5| 4/6 | Edmundson's Elec. Corp. Ord........ | 6—6} |5 7 8'HH-yearl}| 67. 
44% | Halifax & Bermuda4}/lstMt.Db.(rod.)) 99 —102 4 8 4 June, Dec | 5| 8/0 | Do. 6 per Cent. Cum, Pref... 6-6) |412 4 "s 
25/12/86 | Indo-European ................................. 37 —40 |6 5 0|May, Nov| .. | St. , | Do. 43 per Cent. Ist Mort. Deb. (red. 104 —107 | 4 5 4 бу 
6% | London Platino-Brazil 6% Debs, 1904. 98 — 102 5 18 3 Mar, Sept) ..| .. || 21/2 | Electric Construction Со, . ..... 18-33 |6 8 0JamJuly 11 
4% | Pacific&Europe'n Tel. 4% Guar. Dbs. rd.) 97 —100 | 4 0 0 June, Dec . ||, 2291 | Do. 7 per Cent. Cum. Pref... 2—3 |413 4 July .... 
4/0 West African Telegraph Paeron „ 5 —6 3 6 S a (St. 44 Do. 4 per Cent. 1st Mort. Deb. (red. ) 98 —101|4 0 9 Jan, July = 
5 West Coast of America SOUS к } S ih Lm = l Electrol Uo AEAII Ora. E ие -i és з = | 
4 о. п Bites 95 —98 |4 1 8 J Жж о per Cent. Cum. Pret.............. -1 » - eje 
* weattndia and Райаша л. о... 1— m Mae Now "5 t Ist) 5Z | Ferranti 5% 1st Mort. Debs. (red.) ... . 90 —9 |5 5 8 à BEN 
8/0 | Do. g per Cent Ist Frei. . ... 6—0} |9 4 S|May,Nov| |. | .. || 10, 5/0 | General Electric (1900) 5% Cum. Pref...| 93-103 | 417 7 = | 
..| Do. e per Cont зар. Е 41—54 .. | May Nerr [Bt 4% | Do. 4 per Cent. lst ort. пан —.— 90 —99 |4 0 10 p 
5x * Do. 6 per Cont. Deos. к Jul —101 417 7 Jan, Ju ly x 6 6/0 Honeys Telegra b Works Ord, 134—144 6 17 11 Feb, Aug 
5/6 | Western Telegra legraph . . 11-121 5 1 з Mr. In, O, 124 N NK Dos d Conc Fral, uses b —5) |4 110 | Feb, Aug 
5% * Do. 6% Debs. d Series, 1906) Ке 100 —103 | 4 17 1 June, Dec j St. 4% r Cent. Mort Deb. 1 108 —112 4 0 9 | Feb, Aug 0 
4 Do. 44 Deb. Blook fred.) . £) —10 1 0 0 100 40 india Bubter Guita Hat. de, Wke 19 —20, | § 0 0 Reb Ang 193 1 
^ o r Cent. 1st Mo eb. (re — ’ - 
10 el INVESTMENT, 4.0. | 10. 5/0 | Mather & Platt 5 per Cent. Cum. Pref. 10}—11} | 4 8 11 | Mar, Bept | 
ec. & Gen. Investment 6% Cum. Pref. 9 514 3 i . [| 1212/0 | Telegraph Construction & Mainten’e ce. 34 —87 | 6 9 8 | Mar, July | 34} 
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ELECTRICAL engineers, and especially those connected with 
supply stations, will regret to hear of the disastrous fire which 
occurred at the Bristol electricity works last week. At any time 
the occurrence would have been unfortunate, but coming as it 
did in Christmas week, just when the demand was a maximum, 
the effect was greatly intensified. By dint of much hard work 
and unselfish devotion to duty, however, Mr. H. FARADAY 
PROCTOR and his staff succeeded in getting the system to work 
again in an incredibly short space of time. A word of praise 
is due to the Electrical Committee, who wisely left matters 
entirely in the hands of their officials, thereby displaying their 
confidence and materially assisting in the work of reconstruction. 

— 

RETRIBUTION, swift and sure, overtook the man who, in a 
spirit of revenge, disconnected the field circuit of a tramway 
generator at Cardiff. * A little knowledge is a dangerous 
thing," and if only the offender had been wiser he would not 
have made such a colossal blunder. Evidently he thought 
that, as the exciting circuit was of lower voltage than the 
tramway 'bus bars, he would not receive such a severe shock, 
but he has now learnt the effect of breaking a highly-inductive 


circuit. His efforts to cause trouble to the station were not 


nearly so successful as he might have wished, and it is to be 
hoped that for the next few years he will have considerable 
leisure to ponder the matter. 


— — 


ALTHOUGH comparatively few in number, the patents which 
will expire during 1904 comprise several of more than usual 
interest to electrical engineers. Patent No. 1,110 of 1890, 
granted to C. A. HitcHcock is the one which is now the 
subject of a patent action in the Law Courts; but even if it 
is finally entitled to rank as a master patent for dry batteries, 
its expiry this month will prevent the decision from having 
any effect on the future of the dry battery industry. W. L. F. 
HELLESEN's dry battery patent also expires this month; it 
relates chiefly to efficient ventilation for the escaping gases 
without the promotion of evaporation. Кого“ LANGHANS, 
in his patent No. 3,082, expounds means for lessening the 
detrimental effect of oxidation of electric incandescent lamp 
filaments. To this end he provides them with a coating of 
silicon or boron, which is deposited by electrochemical 
means on the filaments treated. Both of the expiring 
Ferranti patents refer to electricity meters. The first 
comprises the principle of magnetic suspension for reducing 
friction losses as well as details of construction relating 
to the mercury bath type of meter. 


— — 


ELECTRIC measuring instruments form the subject of several 
expiring Weston patents. The first claims the employment 
of oppositely- acting controlling springs, and relates also to 
details of construction of the well-known instrumenta of the 
moving coil pattern. Another patent refers to instruments 
of the dynamometer type, used chiefly for alternating currents, 
and the last patent deals with mechanical means for securing 
quick and aperiodic readings, and temperature compensation 
for the series resistance of voltmeters. A patent taken 
out by Prof. AYRTON and T. MATHER, relating to details 
in electrostatic measuring instruments, also expires this 
year. Lord KELVIN’s name appears in the list of expiring 
patents; he describes means for lessening the damage done 
to marine compasses by violent vibrations such as occur 
particularly on board of warships. The compass bowl 
is suspended by hangers from supports, which themselves 
take the form of loaded plungers, supported by coiled springs. 
A method for supporting and guiding the azimuth on the 
brass rim of the compass is also included in the specification. 
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Mention may also be made of the patent covering TYER’S 
tablet apparatus for replacing the staff system on single lines 
of railway. The manufacture of switches and fuses will be 
facilitated by the expiry of the patent for the Mordey powder 
fuse and also by a patent owned by B. M. DRAKE and J. M. 
GORHAM relating to spring contacts for switches. In а patent by 
М. von. DoLivo-DoBRowoLsKY and P. MAMROTRH a claim is 
apparently made for the use of a neutral wire, connecting 
the neutral points of a star-connected polyphase distributing 
system to the station or sub-station to enable separate 
regulation of the voltage on each phase. Another Dobro- 
wolsky patent, claiming the insertion of resistance in rotors 


of induction motors for regulating purposes, also terminates 
this year. 


| — 

Mr. B. A. BEHREND's Paper. on “The Experimental Basis 
for the Theory of the Regulation of Alternators," recently 
read before the American Institute of Electrical Engineers and 
reproduced in slightly abridged form in another column of this 
issue, is full of interest, not only to theorists, but also to 
practical men. To the former it suggests forcibly our inade- 
quate knowledge of the conditions which govern the drop 
in voltage of alternators, or, at least, our present inability 
to express in mathematical terms the combined effect of the 
various forces and conditions which influence the terminal 
pressure of an alternator at different loads and with different 
power-factors. The practical man, on the other hand, will learn 
from the treatise how far he may trust for his calculations to 
either of the two existing methods considered by Mr. BEHREND, 
and by weighing the arguments put forward by the author 
and carefully scrutinising the numerous experimental diagrams 
given, he will be able to form an opinion as to which of the 
two methods is likely to give the better approximation to 
truth in a definite case. For, considering the admitted com- 
plexity of the problem, and notwithstanding Mr. BEHREND's 
strong condemnation of both methods referred to, it may 
safely be said that, until a new and accurate method for 
determining the drop of voltage in alternators under load be 


thought out—and such a perfect solution of the problem is 


nowhere in sight at the present time—methods of approxima- 
tion must necessarily be relied upon. Mr. BEHREND discredits 
the old methods, and it must be regretted that he has not 
given us a new and better one instead. Perhaps, however, the 
present publication is but the forerunner of another one 
dealing in a new light with this interesting and important 
question of alternator regulation. 


— — 


LARGE power transmissions over long distances have grown 
to be so associated in mind with alternating currents that an 
installation on continuous-current lines, such as that carried 
out between Lausanne and St. Maurice, and described else- 
where in this issue, may appear to the engineer of to-day as 
hopelessly out of date. In addition to the increase in con- 
ductor section when compared with a three-phase transmission 
line for the same maximum R.M.S. pressure, the constant 


continuous-current system has the disadvantage that it will ; 


not serve for a scattered load. Obviously it would not pay to 
construct long loops of the transmission line for the sake of 
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feeding motors of small output and consequently low voltage 
situated at a distance from the route, for these loops on the 
constant-current system would have to be of the same sectional 
area as the main line. For point-to-point power transmission, 
however, there is something to say in favour of the system, 
especially if there can be an appreeiable gain in efficiency 
sufficient to balance the extra cost of, or extra pressure drop 
in, the transmission line. The system is certainly most 
ingenious, and installations designed on similar lines, but 
working at lower pressures, have been in operation in Switzer- 
land and Northern Italy for many years. Yet the majority of 
engineers in this country will regard the St. Maurice-Lausanne 
20,000-volt 34-mile continuous-current transmission rather as 
a curiosity than as an example to be followed. 


IT will be remembered that, during the recent Wireless 
Telegraph Conference at Berlin, Dr. STRECKER referred to an 
apparatus for the direct measurement of wave-lengths of 
Hertzian waves to assist in bringing wireless telegraph 
stations into syntony. A description of this instrument, 
which has been devised by Herr J. Doénirz, will be found on 
another page. It will be seen that it is a development of 
Count ARco’s apparatus for the same object, which was 
described in The Electrician last February. The instrument 
appears to afford a practical means of enabling a man, inex- 
perienced in laboratory tests, to measure a wave-length, and 
it will doubtless prove of considerable service until an even 
simpler modification of it has been developed. 


—À— ¶pü p ——————— — 


Electrical Association of New South Wales.—At the annual 
meeting recently Mr. J. R. W. Gardam was re-elected presi- 
dent and Mr. E. F. Moates secretary. The new vice-presidents 
appointed are Messrs. Oswald Haes and A. C. F. Webb. 


Personal.—Mr. Herbert Tomlinson, F.R.S., the principal of 
the South-Western Polytechnic, has tendered his resignation. 
A resolution of appreciation of Mr. Tomlinson’s services was 
passed at the last meeting of the governors of the Polytechnic. 

Radium.—It is announced that the French Government has 
allowed the Paris University a special subsidy of 34,000fr. 
for facilitating researches relative to radium. This grant will 
be applied to fitting up a laboratory for M. Curie, who has 
recently been appointed professor of general physics at the 
Sorbonne. | 


Electrification of the Great Western Railway.—The Great 
Western Railway Co. are contemplating the conversion of 
certain of their suburban lines from steam to electric traction. 
To effect this a contract for engines, three-phase generators, 
condensing and auxiliary plant, aggregating about 10,000 H.P., 
has been let to the Electric Construction Co.; Messrs. 
Babcock and Wilcox are to supply the boilers, The generating 
station will be at Park Royal, and tho first section of line 
to be “ electrified " is that from Bishop’s-road to Hammersmith. 

Opening of the Bath Electric Tramways.—Trial trips have 
been made upon the electric tramways in Bath, and they will 
be put into service to-morrow (Saturday). The lines have been 
constructed by the Bath Electric Tramways Co. under 
a light railway order, an agreement having been entered into 
with the Corporation. A separate power house is being built А 
and the Westinghouse Company have carried out the electrical 
equipment of the system. Messrs. Harper Bros. and Messrs. 
G. Hopkins & Sons are acting as consulting engineers, Mr. 
R. D. McCarter having been appointed manager. 

Accidents on the Central London Railway.—On Sunday 
afternoon, at about 3 p.m., one coach of an empty train, which 
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was being shunted at the Bank cross-over road, jumped the 
track, and, as a consequence, all traffic had to be suspended 
between the Bank and the British Museum. A second and 
similar occurrence took place at the British Museum station 
at about 20 minutes to six on the same day. This stopped 
all traffic except between the Marble Arch and Shepherds 
Bush. Fortunately, no trains were stopped in the tunnels, but 
several hours elapsed before normal traffic was resumed. 


Cable Interruptions. Date of Interruption. 
Dominica—Martinique ...................... May 9,1902 
St. Lucia—Martinique ...................... May 9,1902 
Anjer—Kalianda .......................... Aug. 2, 1902 
Oayenne—Pinheiros ........................ Aug. 18, 1902 
St. Lucia—St. Уїпсепї...................... Sept. 19, 1903 
Reissi- Issa (Yemen)—Camaran .............. Oct. 22, 1902 
Paramaribo— Cayenne Feb. 27, 1908 
New York—Hayti .......................... Apr. 18, 1903 
Tourane-Amoùũ³ùůh?))))hhhh Nov. 10, 1908 
Cape St. Jacques—Haiphong ................ Dec. 15, 1903 
Mole St. Nicholas—Port-au-Prince............ Dec. 16, 1908 
St. Kitts—San Thomé ...................... Deoc. 22, 1903 
St. Vincent—Grenada ...................... Dec. 29, 1908 


British Astronomical Association.— An interesting lecture 
on “Some Speculations Regarding Stars and Atoms” was 
delivered by Sir William Ramsay on Wednesday before the 
British Astronomical Association. In the course of the 
lecture he referred to Arrhenius’s hypothesis to account for 
the aurora borealis, and he sketched the present views with 
regard to it and allied phenomena. Referring to the scarcity 
of radium, he deplored the fact that Messrs. Johnson, Matthey 
& Co., who had been working with uranium ore and extract- 
ing uranium from it, had been throwing away every day the 
residue, which would contain radium, and was lying some- 
where now in the dust heaps of London. The lecture was 
illustrated by numerous experiments. 

Salford Corporation Electricity Department.—The first 
annual dinner and smoking concert of the staff and employ és 
of the Salford Corporation electricity department was held on 
Wednesday the 16th inst., and was attended by Mr. Councillor 
Hodgson, deputy-chairman of the Electricity committee, Mr. 
C. D. Taite, borough electrical engineer, and over 100 members 
of the staff. Mr. C. D. Taite, who occupied the chair, gave 
some interesting figures respecting the growth of the demand 
for electricity, especially for power purposes. From the year 
1896 to 1903 the units sold had risen from 52,000 to 
4,750,000. He also mentioned that since 1898 the number of 
men employed had risen from 89 to 147, the corresponding 
‘wages per week increasing from £111 to £217. 

Electrical Developments in Austria.—H.M. Consul at 
Trieste reports that the Kerka (Dalmatia) electricity works, 
developing 20,000 H.P., will be opened shortly. Power will 
be transmitted to Sebenico, where carbide of lime works have 
been erected. The transmission line will be 12km. (nearly 
74 miles) long. The central electric station at Jaruga con- 
‘tains two 3,500 H.P. sets; and an annual production of 5,000 
tons of carbide is anticipated. The Consul further states that 
the company formed for the utilisation of hydraulic power of 
Dalmatia, under the name of “Società Romana,” has also 
commenced operations on the Manojlovac waterfall, from 
which it is hoped 25,000 H. P. will be obtained. There will be 
altogether 30,000 H.P. from the four Kerka waterfalls апа 
the annual production of the carbide of lime will be 30,000 
tons. The total capital employed will be over £350,000. 

Italian Hydraulic Power Station.—The hydraulic power 
installation which has—according to Г Electrieien recently 
been completed at the foot of Mont Cenis is interesting on 
account of a head of water of no less than 865 metres (2,830ft. ). 
Electrical energy is transmitted to Turin, 64km. (40 miles) 
distant. Water to the extent of 1,000 litres (35:3 cubic ft.) 
per second is taken from the mountain river Cenischia, and 
this produces 11,500 H.P. By regulating the flow of water by 
means of a dam 16,000 H.P. may be obtained if necessary. 
In order to avoid excessive pressures in the pipes, the head is 
utilised in two stages, and at present only the lower stage is 
completed. Three generating sets, each consisting of a tur- 
bine directly coupled to a 1,400kw. alternator, are installed at 

resent. One set acts as reserve. The head of water of this 

ower stage is 420 metres (1,380ft.), and the turbines rotate at 
.& speed of 500 revs. per min. It is stated that the alternators, 


0 
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which weigh 33 tons each, and deliver energy at 3, 000 volts, 
have a full load efficiency of 96:5 percent. Exciting current 
is generated by а 110 Н.Р. turbo- generator set. Water- cooled 
transformers raise the voltage to 30,000 volts, and at this 
pressure the energy is transmitted to Turin, where it is reduced 
in voltage to suit the various requirements. 

Some Practical Points in the Design of Continuous-current 
Machinery.—In a recent Paper on the above subject, read by 
Mr. Cecil P. Poole before the Franklin Institute ef America, 
the following formule were suggested for determining the 
details of continuous-current machines. For motors of moderate 
size the author has found it usually sufficient to make the 


number (C) of coils and commutator segments: CO- SPE“. 


For motors of from 30H.P. to 100 H.P. the formula is Cz ]1-2PE, 
and for very large dynamos and motors he advocates to make 


the number of segments according to the formula: C=1 ‘6PE?, 
in which P denotes the number of field magnet poles and E the 
E.M.F. of the armature. As regards slot dimensions, Mr. Poole 
is of opinion that the ratio of slot depth to slot width should 
not exceed five in very smal] machines and four in armatures 
of about 18in. in diameter. For larger diameters, this ratio 
may be used also, but it is preferable to reduce it slightly 
whenever other considerations are favourable. The author has 
found it good practice to make the ratio of pole-tip proximity 
to pole-tip air-gap not less than 15 for machines having arma- 
tures 24in. or more in diameter, and to reduce the minimum 
ratio progressively to 12 at a diameter of 18in. 

4,000 H.P. Turbo-generator.—The following particulars of 
a test on a Brown, Boveri-Parsons 1,000 H.P. turbo-generator 
installed in a power station in Frankfurt-a-M. are published 
in the Elektrolechnische Zeitschrift. With steam at a pressure 
of 186]b. per square inch, superheated to 300°C. and a 
power-factor of 0:8, the turbo-dynamo has an output of 
2,600kw. at a speed of 1,360 revs. per min. and at a pressure 
of 3,000 volts. The overall length of the set is 54ít., the 
maximum height and width not exceeding 8ft. 3in. By 
loosening a number of screws, easy of access, the upper half 
of the turbine may be lifted, exposing for inspection the 
interior. It is stated that the turbine may be warmed up 
ready to run in as short a time as 15 minutes. Since the 
working steam flows from the inlet to the outlet in a fraction 
of a second, the speed may be regulated promptly, and the 
running in parallel of the various alternators presents no 
difficulty. In the following table are recorded some consump- 
tion tests, carried out during actual service :— 


Steam pressure at| Temperature of Steam consump- 
stop valve, lbs. per} superheated Ошто Мары, tion in lbs. per 
sq. in. steam, °C „b | hour. 
181:0 298 1,945 98-2 16:0 
189:5 295 2,518 91:8 15:75 
152:0 312 2,995 90:0 15:1 


Report on the Explosion at the Brompton and Kensington 
Electricity Works.—The report of the preliminary inquiry 
by the Board of Trade into the explosion which occurred 
on August 23, 1903, at the power station in Richmond-road, 
has appeared. According to it, the explosion, which took 
place in the steam piping, was caused by the fracture of two 
cast-iron T-pieces. ese were five years old, and had been 
tested at the manufacturers’ with a hydraulic pressure of 400lb. 
per square inch. They showed, after the explosion, fractured 
surfacesof sound metal, free from flaws and otherdefects. Atthe 
time of the accident the steam pressure was 15010. per square inch. 
The explosion resulted from water-hammer action following 
the admission of steam to the main range before the pipes were 
sufficiently drained, causing the 9in. T-piece to fail at the rootof a 
flange where the metal was in a severely strained condition owing 
to the means adopted to secure a tight steam joint. The 5in. 
T-piece was probably twisted off by the movement of the 
branch pipe which was attached to it when the end of the 
steam main was forced from its position after the failure of 
the Yin. T-piece. It appears that the water from the drain 
valves was conveyed into a reservoir, the open ends of the 
pipes being out of sight, and the report recommends that 
piping should be arranged so that the drain outlet is visible. 
Non-return valves in the outlet pipes of steam traps or other 
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drainage arrangements are also criticised by the report, the 
reason being that such an arrangement is favourable to the 
formation of a partial vacuum in the steam pipes, and the con- 
sequent accumulation of water in them if steam leaks past the 
the boiler stop valves. 


Americas New Year Greeting.—The Electrical World of 
New York states that the following arrangements were made 
by the United States Naval Observatory at Washington, D.C., 
to send telegraphic time signals throughout the world to mark 
the beginning of the new year. The signals were sent out at 
the end of 1902 for each of the four great standard time belts 
of the United States. This year, not only was a wide distri- 
bution of these new year signals secured throughout North 
and South America, by the co-operation of the telegraph and 
cable companies, but one or more of the four series of signals 
were sent around the world and back to the room in the Naval 
Observatory where they started. The signals commenced at 
11:55 p.m. and ended at midnight, Eastern time. The same 
serles were sent out an hour later, ending at midnight, central 
standard time ; again, an hour later, ending at 2 a.m., for mid- 
night of mountain standard time, and, again, an hour after 
that, ending at 3 a.m., for midnight of Pacific Coast standard 
time. During each of these four five-minute intervals the 
transmitting clock sent an electric impulse practically every 
second. On the world circuit signals went by land lines to 
Cape Canso, N.S., thence by cable to the Azores, Lisbon, 
Gibraltar, Malta, Alexandria and Port Said ; by land to Suez, 
by cable to Aden and Bombay, by land to Madras, by cable to 
Penang, Singapore, Saigon, Hong Kong, Manila, Guam, Midway, 
Honolulu and San Francisco, and by land back to Washington. 
It was proposed to receive both the outgoing and incoming 
signals on the same chronograph at the Naval Observatory, 
and thus preserve a permanent graphic record of both on a 
single sheet of paper. It is suggested that, besides demon- 
strating the possibilities of practical astronomy and telegraphy, 
working together through international co-operation, benefits 
will result from the general attention that it will direct to the 
5 of the use of accurate standard time throughout 
the world. 


Electric Traction for the New York Central Railway. 
According to the Electrical World of New York the New York 
Central and Hudson Railroad Co. has placed a contract for the 
equipment of steam turbine power plant and the building of 
electric locomotives, to be employed at the New York terminal 
of the system, with the General Electric Co. of America. The 
contract includes eight turbo-generators of the Curtis four- 
stage vertical type, of a capacity of 7,500 H.P. each. To each 
turbine will be directly coupled a generator delivering 25-cycle 
three-phase current at a pressure of 11,000 volts. The com- 

y also ordered 30 electric locomotives from the General 
ectric Co. of an entirely new design. They will weigh 
85 tons each and will have an adhesive weight on the drivers 
of 67 tons. Each locomotive will have a capacity of 2,200 H.P. 
and will be capable of hauling a train of 500 tons at 60 miles 
anhour. Through the use of the Sprague multiple unit system 
as developed by the General Electric Co., it will be possible 
to operate two of these huge locomotives in multiple unit 
for the heaviest trains on the system, so that not a train 
within the radius of 40 or 50 miles from New York city would 
require to come in under steam. As each of these locomo- 
tives singly would give easily 2,200 H.P., they would have a 
capacity to develop jointly not less than 4,500 H.P., or prac- 
tically three times as much as the best steam locomotive record. 
The total cost of the change in equipment of power plant, 
locomotives, &c., is estimated at between $15,000,000 and 
$20,000,000. At the present time no details are forthcoming 
as to the sub-stations, the location and equipment of which, 
involving contracts for transformers, rotaries, storage batteries, 
&c., are understood still to be under study and considera- 
tion. It is assumed or understood that for straight run work, 
the third-rail method in some form will be adopted, although 
this would not be applicable around the yards, It is 
further understood that the locomotives will operate at a 
pressure around the normal 550 volts, so as to render available 
the resources of current supply obtainable in and around New 
York city, as a further guarantee of uninterrupted operation. 


Strange Revenge at Cardiff. —A remarkable case of attempted 
revenge for an imaginary injury is reported from Cardiff, and 
Mr. Arthur Ellis, borough electrical engineer, has sent us the 


following account :— | 

For some time past I have had а few men wiring the extension of our 
power station and also our new car depots for electric lighting and other 
purposes. have repeatedly complained about these men and the 
progress which they have made with their work, and from time to time 
warned them that it would not be tolerated much longer. This matter 
came to a head on Thursday last, and ended in all these men being 
dismissed, with & view to getting others who would make satisfactory 
progress. One of the wiremen, a man named Frederick Parks, evidently 
got it into his head that we had no right to dismiss him, and, in con- 
sequence, struck upon the idea of taking his revenge, evidently upon 
myself, through the department generally, and what he did was briefly as 
follows :—Being known to the watehman on duty for months past as having 
work to do in connection with the power station, he walked straight 
through the car depot about 9 p.m. on December 24th without seeing 
anyone but the watchman, who, thinking he was going to work, did not 
challenge him. By going through the car shed he was able to get right 
up to the top end of the power station without being seen by anybody, as 
the car depot was in semi-darkness, all the cars being on service. From 
the top of the car shed he crossed over to the power station, and worked 
his way into the same, by what means I do not at present know. He, 
however, gained access to the chamber immediately underneath the 
Ferranti switchboard which we have installed, and inside this chamber 
regulating rheostats are fixed and stand upon a platform about 8ft. from 
the ground level. This chamber cannot be seen from the engine room, 
as otherwise the man would have been seen by the engineers in charge. 
Having once gained access to this chamber, he took particular care not to 
turn the lights on, knowing that if he did so he would immediately light a 
signal light on the switchboard gallery above, which would warn the 
engineers on duty that somebody was in the chamber working. He then: 
proceeded to disconnect the cables from the field regulating rheostats. 

The first machine which he came to was one of 1,100kw., which Was 
not working at the time, but which was in readiness to be put on quickly 
in case of emergency, consequently nothing happened when he pulled the 
wires out of the terminals. Very different results were obtained with the 
second machine which he tampered with; this machine was taking the 
whole of the tramways load of 105 cars, and oonsequently was fully loaded 
up at the time. Of course, two things happened : the whole of the load 
was thrown off the machinery and the tramways service stopped ; secondly, 
the man received a shock severe enough to throw him off his feet, with 
the result that he fell from the platform upon which he was working to the 
floor 8ft. below. Injuries sustained consisted chiefly of slight oon- 
cussion caused by the fall. Fortunately, the switchboard attendant on 
duty at the time suddenly saw the load go off the machine, and reported 
to the engineer-in-charge that he had heard a peculiar thud underneath. 
The man was subsequently discovered lying unconscious. The spare 
machine being disconnected also, it was impossible to get the car service 
under way again until the field wires had been connected to the rheostats. 
Everything was going on again in less than 20 minutes, and, considering 
that all the traction feeders had to be put in again, the performance is a 
very creditable one. ИС ‚ 

By а fortunate coincidence I got in communication with the power 
station about 5.30 to 6 o'clock to ascertain what sort of a load the had 
on at that time, and also as to what machines were taking the load, and 
I was told in reply that the two large sets of 1,100kw. each were working. 
one taking the tramways load and the other the electric lighting load. I 
then gave instructions for the electric lighting load to be transferred 
over from the large set to the four 300kw. seta, as I realised that if any- 
thing happened to one of the sets the other three would be able to take 
up the load comfortably, consequently we should insure continuous 
supply for that evening, and the other machine which this man dis- 
connected firs& was the machine from which the lighting load was 
transferred. : 

I gave the man in charge, after which he was taken by the police 
ambulance to the infirmary, where he is now, and when he is dis- 
charged from that institution he will then be brought before the magis- 
trates and charged under the Electric Lighting Act, 1882, 45 and 46 
Vict., chap. 56, sec. 22. The penalty is five years' penal servitude or two 

ears’ hard labour, and this is as little as the man deserves. Our staff 
ave worked nobly during the holidays putting the machine right, because 
the effect of breaking the circuit suddenly, as this man did, was to burn 
out one of our large field coils, and these are somewhat difficult to get at 


and put in order again. i 


— - 


MEETINGS OF SCIENTIFIC SOCIETIES, &0. 


TUESDAY, January 5th. 
Lonpon ELECTRICAL CONTRACTORS’ ASSOCIATION. 
8 p.m. Meeting at Frascati's Restaurant, Oxford:street, London. 
Paper to be read: “ The Necessity for the Standardisation of 
Wiring Rules,” by R. B. Johnson. 


THURSDAY, January 7th. 
Rodhx ENGINEERING SOCIETY. | 

8 p.m. Meeting in the Lecture Hall, Lower School, Clifton. road, 
Rugby. Paper to be read : " The Design and Construction of 
the Electric Tramway Car," by R. H. Bimpson. 

RÖNTGEN Sociery. ‚ 

8:30 p.m. Meeting at 20, Hanover-square, W. Paper to be read: 

“ The Revelations of Radium," by Dr. G. B. Batten. 
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ELECTRIFICATION OF THE LANCASHIBE AND, 
YORKSHIRE RAILWAY. 


Little more than 12 months ago the Lancashire and York- 
shire Railway Co. decided to electrify the portion of their 
line between Liverpool and Southport, and although at that 
time much of the detail of the work had to be decided, a start 
was made early in 1908 upon the work, which has steadily 
and quickly progressed. The original scheme has since been 
extended, and a service at certain times of day will be given 
to the stations as far as Crossens, on the north side of South- 
port, on the old West Lancashire line, so that residents in these 
districts will eventually be able to go to and return from 
Liverpool and district without change of carriage. The amount 
of track to be electrified amounts in all to about 93 miles of 
double line, nearly all of which has been completed. All the 
high-tension alternating cables have been laid. The sub- 
station buildings are all completed, and progress is being made 
with the erection of machinery in them. The rolling stock is 
in an advanced state, and is now being electrically equipped. 
The power-house building is complete, and every effort is being 
made to get the machinery ready for operation early this year 
(1904). Satisfactory experimental runs have been made with 
one of the new four-car trains between Southport and Formby, 
high-tension alternating current being obtained from the power 
house at Formby and transformed into continuous-current at 
Birkdale sub-station. 

The trains generally are composed of two first and two 
third class cars, the third class cars being equipped with four 
motors of 150 H.P. each. To operate these motors current is 
obtained from a rail alongside the running tracks, which is fed 
with continuous-currentatabout 600 volts from four sub- stations, 
three of which are situated at Birkdale, Seaforth and Sand. 
hills respectively, while the fourth is in the main power house. 

The power station adjoins the railway, on the tanks of the 
River Alt at Formby, is a building 290ft. long by 130ft. wide, 
and consists of an ipe ria steel structure, the steel stan- 
chions of which, in addition to carrying the roof, support 
travelling cranes over the engine room, the spaces between the 
stanchions being filled with brickwork. It has two spans, one 
containing 16 Lancashire boilers, 8ft. Gin. in diameter, by 32ft. 
long, for a working pressure of 160lb. per square inch, together 
with superheaters, feed pumps, induced draught plant, «c. ; 
the other and larger span contains four horizontal cross com- 
pound condensing engines of 1,500kw. capacity, also one 
subsidiary vertical compound condensing engine of 750kw. 
capacity, capable of taking large overload for short periods. 
The generators in connection with these engines are of the 
three-phase type, with a frequency of 25 ^, per second and a 
voltage of 7,500. The engine room also contains steam-driven 
exciters, sub-station plant, and a main switchboard. Three- 
core paper-insulated metallic-sheathed cables laid “solid” 
convey the high-tension current to the sub-stations. The sub- 
station equipments, similar in character, consist of 12 air- 
cooled PUR ани which reduce the voltage from 7,500 volts 
to the requisite tension for conversion by four 600kw. rotary 
converters to continuous current at 600 volts. "The third rail 
is of special steel, Vignoles section, weighing 70lb. to the yard, 
and is supported at intervals of 10ft. on insulators, the centre 
of the rail being exactly 3ft. 11}in. from the centre line of the 
track, and the top of the rail Jin. above the surface of the 
track rails, these being dimensions agreed upon between all the 
rallway companies. Timber guarding is being provided at all 
the busy places on the line, to prevent the possibility of any 
person coming in contact with the third rail. For the return, 
an exactly similar rail, supported on wooden blocks, has been 
placed in the four-foot way, bonded, of course, to each running 
rail. 

-The cars are 60ft. long and 10ft wide, being the widest 
carriages in this country. This width was adopted because it 
was found before any operations were begun that it was pos 
sible on the Southport line, as distinguished from other parts 
of the main line, to have wider.stock, some slight alterations 
to the permanent way and some trifling ones to the platforms 


along this length alone being necessary. The carriages have 
centre passages throughout, with vestibules to allow passage 
from one carriage to the next. 

The motor vehicles are at the end, and the outer end has a 
small compartment for the motorman, containing all the 
apparatus for controlling the train. Most of the seats are 
cross-wise, to seat three on one side of the passage and two 
on the other, but at the ends they are fixed lengthwise, to 
allow more room for passengers entering or leaving the cars. 
The cross seats are reversible, so that passengers may sit as 
they choose. All seats are covered with rattan, and the 
interior of the cars is fitted with oak. The trailers or first 
class cars have seats arranged after the same design, but only 
two on each side of the passage; they are upholstered in 
* Epingle," the interior decoration being mahogany, with light 
wood panelling, and the roof covered with millboard. Special 
attention has been given to the electric lighting and heating 
of these vehicles. A four-car train will carry 270 passengers, 
the third class seating 69 and the first class 66 people. 

The motor compartments have, with the exception of the 
roof, which is covered with sheet-steel plates, been lined with 
“ Uralite," a well-known fireproof material, the floor also being 
fireproof. In addition to the cable troughs, in which the 
cables are placed for conveying current to the motors, and 
equipment being lined with uralite, the whole of the floor 
over the motors is covered with the same material and thin 
steel plates. All the trains carry fire appliances, and ample 
steps have been taken to ensure safety in this respect, though 
the danger on surface lines is practically nil. The vacuum 
brake used on the trains is, with some slight differences, the 
same as that used all over the Lancashire and Yorkshire 
Railway. It is fitted with quick-acting valves, and, as will he 
seen, an exhauster must be provided in place of the steam 
ejector on the locomotive. This is the first case of the use of 
the vacuum brake upon electrically-worked trains. 

When the service starts there will be a service of stopping 
trains in both directions between Liverpool and Hall- roa. 
with not more than 10 minutes’ interval ; every second train 
will go on as a stopping train to, or come from, Southport, thus 
forming a service to Southport every 20 minutes. In addition 
to this, however, there will be an hourly express in each 
direction between Liverpool and Southport, and at certain 
times the trains arriving at Southport from Liverpool will go 
on to Crossens. The stopping trains between Liverpool and 
Hall.road and those between Liverpool and Southport will be 
run in less time than at present, but it is not intended that 
the expresses to Southport shall do the journey in less time 
than the fastest steam trains now running. The work, with 
the exception of the rolling stock, which is being made at the 
Horwich and Newton Heath works of the railway company, is 
being carried out by Messrs. Dick, Kerr & Co. (Ltd.), who are 
now fast completing at their Preston works the main and sub- 
sidiary generators, the sub-station equipment, the control 
equipments of the trains and other electrical plant. 


Electric Traction and Telephones in Australia.—The 
Australian Mining Standard states that the report of the Elec 
trical Board of the Commonwealth on the question of inter- 
ference by overhead systems of electric tramways with 
telephone lines has been handed to the Postmaster-General. 
The report deals with not only the existing interference with 
the telephone system at Bendigo, but the whole question of 
the protection of the lines from injury by any other lines or 
works. Various methods are suggested for reducing this dis- 
turbance, but the only complete cure is reported to be the 
adoption of the metallic telephone system. Leakage and stray 
currents also gave trouble. To prevent this, it is suggested 


that all clectric lines for lighting and tramway service should 


be substantially constructed and efficiently maintained, and the 
Board recommends, as a basis for further prevention of such 
leakages, that the Board of Trade's regulations on the subject . 
should be adopted. It is suggested that these regulations 
should be printed, and the representatives of tramways and , 
other authorities invited to peruse them and offer suggestions. 


р 
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RADIO-ACTIVITY.* 
BY FREDK. SODDY, M.A. 
(Continued from p. 379.) 


An examination of the recovery snd decay of the radio- 


activity of uranium and uranium X (Rutherford and Soddy, 
Phil. Mag., 1903, VI., 5, p. 422) showed that the considera- 
tions just developed for онаа apply equally well for the 
case of uranium. Nearly six months is required, however, 
before the radio-active equilibrium is attained in this case. 
Since the uranium X gives all the [8 or penetrating rays of 
uranium, the course of the production of uranium X can be 
followed by measuring the penetrating radiation from uranium 
after the uranium X has been separated chemically. Fig. 25 
shows the curves of recovery and decay of the penetrat- 
ing radiation of uranium and uranium X with time. When 
separated from the uranium producing it, the activity of 
uranium X decays in a geometrical progression with the time, 
as shown in Fig. 25, and falls to half value in about 22 
days. The value of A (equation 2) for this case is, there- 
fore, about 3:6 х 107 when 1 is expressed in seconds. 
When free from uranium X, uranium gives practically no 
penetrating rays. The gradual recovery of the B-radiation by 
the uranium is shown by the second curve of Fig. 25. The 
proportionate loss of activity of uranium X is for any time 
approximately equal to the proportionate recovery of the 
B activity of the uranium, and equation (3) with the value of 
A just given applies to the recovery of the activity of uranium 
equally to that of thorium. 
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Special interest attaches to the case of uranium on account 
of its simplicity. The radiation can be analysed into its 
two constituents and the uranium shown to be responsible 
for the whole of the one type, the uranium X for the 
whole of the other. Then, again, uranium, unlike thorium 
and radium, does not produce radio active emanations or 
impart radio-activity to its surroundings. These secondary 
effects cause the initial irregularities in the curves of decay 
and recovery for thorium which are absent in the case of 
uranium. On the other hand, the non-separable activity, 
which in the case of thorium is a relatively small fraction of the 
whole, in the case of uranium comprises the whole of the а-гаЧіа- 
tion, and therefore 99 per cent. of the total energy radiated. The 
existence of this non-separable radio-activity is general for all 
three radio-elements, and does not appear to be merely due to the 
insufficiency of our chemical methods in analysing the sources 
of the radio-activity. It is possible that further chemical 
investigation will show that what is here termed non-separable 
activity is in reality due in part to new types of matter not 
yet separated from the radio-elements. But it is unlikely that 
the latter will ever be obtained by any chemical process entirely 
free from radio-activity, and recover it with the lapse of time. 
In fact, the non-separable activity has a very important and 
fundamental bearing on the final view we adopt of the cause 
and nature of radio-activity. 


JJ 88 

* These articles are based on a series of 12 lectures which Mr. Soddy 
is now delivering at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 


publighed in book form by ** The Electrician " Printing and Publishing Co. 
All rights reserved. 


The Radio-active Emanation of Тћогішт. — А. detailed investi- 
gation of the radiation from thorium (Owens, Phil. Mag., 1899, 
V., 48, p. 360) brought to light a curious fact. It was found 
that the ionisation current through the air in a closed space 
under the influence of the rays from the various thorium com- 
pounds increased with time up to a maximum value. If air 
was then drawn continuously through the apparatus by means 
of a pump, the current immediately decreased to a minimum 
value. This effect was more marked for a thick layer of 
thorium compound than for a thin layer. In the former case 
the maximum current was three times as great as the minimum. 
Rutherford (Phil. Mag., 1900, V., 49, p. 1), showed that this 
effect was due to thorium compounds possessing the property 
of continuously emitting into the air particles of some kind 
which possessed temporary radio-activity. That is, the air in 
the neighbourhood of a thorium compound possessed the power 
of giving out radiations on its own account, and this power 
persisted in the air for some time after the thorium compound 
was withdrawn. Rutherford named the radio active substance 
communicated to the air in this way the “ emanation," to 
distinguish it from the radiations which thorium also emits. 
Ho found that the latter are completely absorbed by covering 
the salt with a single thickness of foolscap paper, Whereas the 
emanation readily finds its way through 20 layers, so that the 
effect of the emanation alone can be well studied by enclosing 
the thorium salt in paper. Under these circumstances the 
ionisation current observed when the package is placed between 
the plates of the testing apparatus is reduced to a very small 
fraction of its original value when a blast of air is directed 
between the plates. The thinnest sheet of mica or glass is, 
however, completely impervious to the passage of the emana- 
tion, In this and all other respects in which it has been 
examined, the emanation behaves like a gas distributed in 
infinitesimal amount through the atmosphere which carries it, 
each particle emitting rays on its own account and acting as a 
centre of ionisation in the atmosphere. 

The “emanating power,” or ability to give the radio- 
active emanation, is proportional to the quantity of the 
thorium compound employed, whereas the radiating power is 
proportional to the surface exposed. Thus, in very thin layers 
the ionisation is caused chiefly by the radiation, and as the 
layer is increased in thickness, the additional ionisation due 
to the emanation is increased. Hence, in the former case a 
blast of air has little effect on the value of the radio activity. 
Thin layers of thorium preparations are in this respect little 
different from those of uranium. With thicker layers the 
difference is, however, very marked, and the value of the 
radio-activity is greatly affected by slight currents of air. 
All these phenomena are quite independent of the nature of 
the atmosphere employed. 

The properties of the radio-active emanation itself will be 
first considered, without reference to the manner in which it 
comes to be produced by the thorium. The experiments 
quoted show that thorium transmits to the air an ionising 
agent with the properties of a gas, but the question remains 
open as to whether the ionisation is produced by rays of the 
kind which constitute radio-activity. This is a difficult point 
to establish experimentally in the case of the thorium emanation, 
and was accomplished by Rutherford in the following manner. 
A vessel was constructed, through which the thorium emanation 
could be led by a current of air. In one side of the vessel was & 
window of the thinnest mica sheet, which, although gas tight 
and impervious to the passage of the emanation, was thin 
enough to allow a sufficient fraction of a-radiation of ordinary 
penetrating power to pass through unabsorbed. The effects 
of the imparted activity (q.v.) were eliminated by keeping the 
vessel positively charged with respect to an internal electrode 
placed out of the direct line of fire to the mica window. In this 
way any imparted activity, produced by the emanation, was 
concentrated on the negative electrode, the radiations from 
which were unable to penetrate to the outside of the vessel. 
Under these circumstances the outside air in the line of fire 
from the mica window was found to be ionised by rays which 
could only come from the gascous emanation inside the vessel. 
Rutherford proved with this arrangement that the rays from 
the thorium emanation consist entirely of the easily-absorbed 
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and difficultly-deviable a-rays, and no detectable amount of 
B.rays are present. This experiment, difficult for the thorium 
emanation, has been shown in the simplest manner for the 
millionfold more powerful radium emanation (g. r.). The 
emanation particles do not appear to move appreciably under 
the action of an electric field, and Rutherford concluded that 


they are uncharged. Our present knowledge shows that this ' 


result proves, rather, that if the emanation particle is charged 
it can give up its charge without losing either of its essential 
characteristics—viz., its volatility or radio-activity. The point 
will be again referred to when the actinium emanation is dealt 


with. 
(To be continued. ) 


A DIFFERENTIAL DIPLEX TELEGRAPH SYSTEM. 


Duplex working under the usual conditions, with batteries 
at each end of the line, led shortly after its introduction to 
various suggestions for its improvement. Among the pro- 
posals put forward for the extension of duplex working to 
small or unimportant places was one which provided for the 
employment of batteries at one end of the line only, the neces. 
sary alterations in the current values to ensure the receipt of 
signals at the end of the circuit where the batteries were 


reliably dry climate, if it is seriously intended that the 
McGaurin-Jenvey system is a suitable method of diplex 
working on unexpected occasions and in unexpected and 
badly-equipped localities. 

The method of producing the changes of line resistance 
which actuates the relays at the receiving office is very 
ingenious, and will be understood by referring to the accom- 
panying diagram. The receiving office has an ordinary 
quadruplex set, but instead of the usual reversing and incre- 
ment keys, two keys are inserted, во as to enable either the A 
or B receiving telegraphists to disconnect the line circuit, and 
so attract the attention of the senders by operating an electro- 
magnet at the sending station. At the sending end of the 
circuit, when the keys (which close the local circuits of the 
transmitters marked “ A operator " and “ B operator ") are at 
rest, the resistance added to the line is very much higher than 
that inserted in the balancing rheostat at the receiving or 
battery station, from whence a current of the same polarity 
is constantly passing on to the line— the receiving stations 
rheostat-current will, therefore, be in excess of that passing 
out to the line when both sending stations’ keys are at rest — 
this will produce a spacing current on the A polarised receiving 
relay, but not of sufficient strength to actuate the armature of 
the B relay. 

When the A key at the sending end is depressed it offers an 
alternative path of lower resistance to the incoming current, 
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SKELETON Diagram or DUPLEX SysTkM. 
(All Local Circuits omitted.) 


N.R , Neutral Relay. P.B., Polar Relay. 
D.G., Differential Galvanometer. 


employed being produced by alterations of the line resistances 
at that end of the circuit where battery power was not avail- 
able. Itis not known whether this mode of duplex working 
has ever been adopted practically, although experiments have 
been made which seemed to give satisfactory results. 

Mr. H. W. Jenvey, of the Australian Telegraphic Adminis- 
tration, has, however, recently revived and improved a method 
of трех working which is said to have been originally invented 
by Mr. W. J. McGaurin, and introduced experimentally 
20 years ago. In this system batteries are used at one 
end only, and the more important office—namely, the office 
having the necessary main voltage—is not the sending, but 
the receiviug office, the sending office requiring local bat- 
teries only. Mr. Jenvey claims that the system is adapted 
for use at race or political meetings, although it would 
appear that as the date and place for such meetings 
are usually known some time before their occurrence, the 
claim that the McGaurin-Jenvey apparatus obviates the neces- 
sity for the use of more elaborate systems has, in this country, 
little practical value. The advent of accumulator working and 
generating plant has, no doubt, given an impetus to central 
battery systems in general, but it is well known that the weak 
point of all methods of working which depend on alteration of 
current values by the insertion of a resistance at a distant point, 
is the variation of insulation. We must congratulate the 
Australian Administration on the possession of an equable and 


and cuts off the higher resistance path to earth via the B 
transmitter. The lowered resistance produces a preponderance 
of current through the line coil of the polar ES the actual 
value of which is similar in amount, but opposite in magnetic 
effect, to that caused by the rest position. A signal is, there- 
fore, produced on the A side only. When B alone depresses 
his key, the line is disconnected, increasing the flow of current 
through the distant, or receiving, station's balancing rheostat, 
to such an extent as to bring the non-polarised or B relay into 
action, thus producing a signal on “ B," while pressing the 
armature of the polarised оја more firmly on the spacing ог 
idle contact. 

The depression of both the À and B keys puts the line direct 
to earth at the sending end, producing not only that preponder- 
ance of current in the line coils of the receiving office which 
produces an “A” signal by a change of polarity, but also that 
increased amount of current which enables a B" signal to be 
received. 

It is quite clear that for short, well-insulated lines, or for 
underground conductors, this system would be perfectly work- 
able, although the adoption of this mode of diplex working 
would in practice be determined by its suitability for local 
conditions, as it cannot be said that Messrs. McGaurin and 
Jenvey can claim any superiority in working value, or freedom 
from those faults which are occasionally met with in diplex 
working with batteries at both ends. | 
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We have been favoured by the receipt of an account of a 
trial of this system in August last on a loop of 175 miles in 
length, commeneing and terminating in Melbourne. It is 
stated that this line was of No. 8 gauge iron wire, had a resis- 
tance of 15:9 ohms per mile, and a capacity of 0:014 microfarads 
per mile, while its leakage was not “appreciable,” and our im- 
pression as to the favourable climate possessed by our Australian 
friends is confirmed. The presence of trees and the multi- 
plicity of wires on our English lines gives us an average 
capacity at least 10 per cent. higher than that quoted in the 
report mentioned, while an insulation resistance which could 
be easily measured (say, 20,000 ohms, or 35,000,000 per mile) 
would be considered a high level for a good summer in our 
erratic climate. The level of summers such as those of 1902 
and 1903 would certainly upset all diplexes of the type now 
being considered, as a disconnection, or an earthing such as 1s 
essential in the McGaurin-Jenvey diplex would not produce 
any perceptible change at the receiving or battery end of the 
diplex line. It is observed that Mr. Jenvey inserts an impe- 
dance coil in the artificial line at the battery station, and this 
has been for some years the practice of the British Post Office 
on all their short quadruplex circuits—which were practically 
unworkable before its introduction, unless the circuits were 
lengthened artificially. 


BREAKDOWN AT BRISTOL. 


À total breakdown occurred at the Bristol generating 
station on the evening of December 23rd, owing to a fire 
which broke out on the high-tension switchboard. Consider- 
able confusion was caused among tradesmen and others, as the 
light was extinguished at the busiest time of the day and that 
day one of the busiest of the year. The following is an official 
report which has been sent us by Mr. H. Faraday Proctor, 
the city electrical engineer :— 


A fire occurred at the Temple Back electricity works belonging to the 
Corporation of Bristol on Wednesday evening, at 5:16 p.m., resulting in 
the total destruction of the 2,000-volt high-tension “ Ferranti " switch- 
gear and other damage, inclu.ing the roof and windows of the engine room. 
The exact spot at which the trouble commenced and the cause of the same 
cannot at present be ascertained. The machine switchboard, wattmeter 
switchboard, trunk feeders from the Avonbank electricity works, and the 
whole of the 44 feeder panels were totally destroyed, as well as all the 
cables leading up to them from underground. Steps were immediately 
taken to shut off all current and shut down the boilers. The fire brigade 
were quickly on the scene and the fire was soon got under control. The 
whole of the staff and employés immediately turned their attention to 
getting lighting on the premises to facilitate the carrying out of temporary 
work which was necessary. The Bristol Tramways and Carriage Co. 
(Ltd.) most kindly volunteered to start up their St. George’s station, 
which had been out of use for some considerable time, and also to run 
cables and supplement the continuous-current supply if necessary. The 
Corporation availed themselves of the offer to the extent of some tem- 
porary arc lighting in the engine room, and the tramway company 
supplied, erected and connected five arc lamps in the engine room, run- 
ning cables from their Counterslip power station close at hand. By the 
time this work was done, however, the continuous-current supply of the 
Corporation was again in operation, the whole of the continuous-current 
power consumers having energy available at 2:30 a.m. on Thursday 
morning, thus enabling the different newspapers, all of whom use elec- 
tricity for printing purposes, to get out their early editions. 

Trunk cables from the Avonbank electricity works were joined across 
to the Clifton and Rediand feeders outside the works, thus enabling the 
alternating-current supply in these districts to be started up at about the 
same hour. The new 5-ampere arc lamps (365 in number) for lighting 
public thoroughfares in different districts being supplied from feeder 
pillars at different parts of the city from the continuous-current supply 
system, were in operation at about 2:30 a.m. on Thursday morning also. 
Many other arc-lighting circuits were able to be started up shortly after- 
vards, the continuous-current switchboards and machinery being damaged 
to a much lesser extent than was the case with the high-tension 
rear. Line resistances and other controlling gear, being in a very 
wet condition from the liberal application of the hosepipe, of course 
caused some trouble, but the bulk of the lighting was kept going after 
the hour above mentioned. A temporary distributing switchboard was 
at once put in hand, and to this were Joined the trunk feeders from 
the Avonbank electricity works, and the whole of the distributing 
feeders connecting the 60 or 70 sub-stations with the Temple Back works 
were joined up to this, joints having been made on all these cables in 
the street outside the works. This being done, all the feeders which 
were in proper condition were started up, the Clifton and Redland dis. 
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tricts being switched off for this purpose, so that all might be put on 
together. The whole of the supply, both alternating and continuous 
was in full working order by about 8 p.m. on Thursday evening. 

Numberless telegrams and other messages offering assistance and 
expressing sympathy were received from all parts of the kingdom. 
These have been too numerous to reply to during the extreme pressure 
of work, but gratitude is felt towards all those who thus expressed their 
feelings, and equally so to those who have only refrained from doing so 
in case they should take up the time of those engaged in rectifying the 
troubles. 

The engine room roof and windows, which were burnt out, were 
protected as early as possible, the whole roof being covered with tarpaulins 
and the windows boarded up. Fortunately, there has been little wet 
weather since the accident, and this has greatly assisted in the work that 
has been necessary. | 

The whole of the staff and employés were kept hard at it during 
Wednesday night and until midnight on Thursday, and, in addition to 
those at present engaged in the works, some former assistants have most 
kindly come down to render assistance which, owing to their knowledge 
of the details in the station, has proved most valuable. Fortunately, some 
of the machines at the Temple Back works were left in such a condition 
that, in spite of the great volume of water that was poured upon them, 
they were able to be started up after being dried out by passing current 
through them. The boiler house and steam plant is all, so far as can be 
ascertained, in working order, none of such plant so far having given any 
trouble. The difficulty to be coped with now is the finding of a switch- 
board which will really be reliable under similar conditions on a supply 
system of 2,000 volts alternating. 


Part or Внїнто„ SWITCHBOARD. 


No meeting of the Electrical committee was held until Tuesday, as 
Alderman George Pearson, the chairman, expressed the view that it 
was better to give the officials an absolute free hand to deal with matters, 
rather than to take up their time by holding committee meetings, or by 
restricting their efforts in any other direction. This, of course, has 
greatly facilitated the expeditious reparation. A report of the com- 
mittee’s proceedings is given in another column. 


Mr. H. D. Clothier, manager of Messrs. Ferranti's switch- 
gear department, has sent us the following additional informa- 
tion :— 

The failure occurred on the single-phase alternating-current system at 
2.000 volts, and it will be remembered (from previous articles in your 
paper) that there are two stations at Bristol, the old one at Temple Back 
and the new station at Avonbank, and that the whole of the distribution 
is from the switch gear at the old station, this switch gear being con- 
nected up by trunk mains to the new Avonbank switch gear. Both switch 
gears are of the Ferranti cellular type, the one at Temple Back being 
ordered from Messrs. Ferranti nearly five years ago. At the time of 
the accident the load of about 3,000kw. was being taken up by two 400kw. 
machines at Temple Back and four 750kw. machines at Avonbank. 

In such occurrences it is difficult to locate exactly the origin of the 
fault, but from the appearance of the switch gear it would seem that, for 
some reason yet to be discovered, one or both of the machine fuses at 
Temple Back blew. This action was apparently followed by a severe 
arc in the fuse panel which burnt through the slate above it, melting the 
fuse contacts and the metallic connections between the fuses and the 
switches. It would appear fron the débris that, although some minutes 
were taken to shut down the machines at Temple Back and Avonbank. 
the arc thus formed was confined to the machine panels. A serious con 
flugration, however, was almost simultaneous with the forming of the 
arc, the tlame igniting the linoleum floor and the insulation over the 
inner conductor of the cables connecting to the terminals under the 
bottom switch slate. The flames from this material were intense and 
quickly spread over the entire switch gear and to the roof of the building. 
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À close examination on Thursday revealed the fact that the damage to 
the power station and machinery was not so extensive as was at first 
thought. The fire was confined to the woodwork used in the structure, 
the insulation on the cables and the flooring, although the water with 
which the fire was subdued injured some portions of the plant. 

Great oredit is due to Mr. H. Faraday Proctor and his assistants 
(Messrs. Couzens and Bolam) for the energetic way in which they coped 
with the most trying situation. Practically, the whole of the cable work 
in the station had to be cleared, and in order to get down to the sound 
portions of some of the cables it was necessary to dig up the road 
adjoining the electricity works. 

Although the Ferranti cellular switch gear is apparently at fault, in that 
the fuse, which is of an obsolete type, failed, yet the arc caused by this 
failure was contined to the switch and fuse panels of three or four 
machines; the 'bus bars (there being three inner ‘bus bars in number) 
remaining intact, thus giving a practical demonstration of the utility of 
the cellular construction in limiting to a minimum the extent of tue arc. 
While admitting that the remainder of the switch gear, including the 
circuit aection, were placed out of commission, it must be taken into con- 
sideration that the damage was not caused by a direct electrical failure on 
the individual sections, but by the heat and smoke resulting from the 
combustion of materials, which, although they were contiguous and near 
to the switch gear, did not form an inherent part of the actual cellular 
switch-gear design. 


HIGH-TENSION CONTINUOUS-CURRENT POWER 
TRANSMISSION AT 20,000 YOLTS. 


In 1898 the Swiss town of Lausanne purchased the rights of the 
waterfalls in Bois- Noir, on the Rhône near St. Maurice, this place 
being approximately 35 miles distant from Lausanne. The minimum 

ower available is 10.000 u.r., the normal being ubout 15,000 H.P.. 

ut only 5,000 H. p. is at present utilised. Tenders were invited for 
the complete power transinission between the two places, and the 
contract was secured by the Compagnie de l'Industrie Electrique 
de Genève for their high-tension continnous-current system. The 
company states that the capital costs of the continuous-current 
(Thury) system amounted to £294,000, and that the initial cost of a 
three-phase transmission was estimated at £324,000. Although 
continuous current was proposed by the contracting firm also in 
connection with the local lighting svstem of Lausanne, a three-phase 
current distribution was decided upon for reasons other than tech- 
nical. The undertaking was successfully inaugurated last May. 

Since the normal quantity of water at the power station is 
8,800 gallons per second, and the useful head of water is 113ft. 
in stumner and 118ft. in winter, а power of ubout 15,000 n.r. is 
normally available. At present the power house contains five 
1,000 н.р. continuous-current sets and two 120. H. P. three phase sets, 
but extensions to the plant will be added when required until the 
total of 15 1,000 н.р. sets has been installed. Both the large and 
the small-sized turbines are of the Francis type ; they were built by 
Messrs. Escher, Wyss & Co., and have an efficiency of 75 per cent. 
at full load. The two small turbines develop about 150 H.P. at 
750 revs. per min., the speed being kept constant by means of a 
governor. Coupled by an insulating coupling to each turbine shaft 
is a 100kw. 3,000-volt three-phase alternator. These two alter- 
nators are used in connection with the lighting system of St. 
Maurice, which is situated at a distance of about 2 miles from the 
power house. The armature windings are connected in star 
fashion, and the pole-shoes of the revolving magnet system are 
rounded off so as to ensure a sinusoidal alternating-current wave. 
Contrary to the small turbines, the speed of the 1,000 H. p. sets is varied 
according to the load on the station. At normal load, however, the 
speed is 300 revs. per iun. As will be seen from Fig. 1, each turbine 
is coupled to two six-polar continuous-current series machines of a 
normal output of 150 amperes at 2,250 volts each. The two gene- 
rators are connected in series, as will be gathered from the diagram 
of connections (Fig. 2). Not only the coupling between turbine 
and first dynamo, but also that between the first and the second 
dynamo is of an insulating and somewhat elastic nature. Since 
10 generators have been installed up to the present, and are, accord- 
ing to Fig. 2, connected in serits, the normal voltage of the supply is 
about 22,500 volts. Fig. 8 gives a good idea of the peculiar construc- 
tion of the generators. The six magnet coils are connected in parallel, 
each carrying, therefore, 25 amperes. At 20°C. the resistance of the 
field winding is about 0:20 ohm, and the copper losses in them thus 
amount to about 1:4 to 1:5 per cent. of the normal output. А series- 
winding of a patented form is employed for the armature. Its chief 
characteristic lies in the fact that three distinct brush positions cor- 
respond to each pole. Two of these are utilised in the machines in 
question. Measured at 20°C., the armature resistance is 0°24 ohm ; 
the losses in this direction would, therefore, amount to about 2:2 per 
cent. of the full load output. The commutator consists of 57 
segments and is 5àin. long and 30in. in diameter. For each pol 
there are two brush spindles, according to the two brush position? 
chosen, and each spindle carries four carbon brushes of a sectional 


area of 0-465 sq. in. Armature and commutator are rigidly connected 
together and are effectively insulated from the armature spider, 
and therefore from earth, by means of mica plates. Paper is used 
for insulating the magnet coils from the pole cores. Fig. З shows 
plainly how the machine, as a whole, is insulated from earth. Nix- 
teen adjustable screws rest on strong porcelain insulat rs, which, in 
their turn, are separated from the concrete foundation by a layer of 
asphalt and by а plate «f glass Zei. (1gin.) thick and 30cm. (1ft.) 
square. 

Before leaving the works the generators were subjected to the 
following insulation tests: — First, the machines were run up to a 
voltage of 3,700 volts, this pressure being kept up for 10 minutes. 
‘Then the test was repeated for five minutes, with the sole difference 
that one pole was connected to the magnet frame. After the com- 
pletion of the po wer station and the transmission line, the instal- 
lation as a whole was subjected to insulation tests carried out with 
the aid of a small continuous-current dynamo generating 1 ampere 
at 22,500 volts.* 

All cables which interconnect the dynamos and switch gear consist 
of single rubber-insulated conductors, drawn singly through glazed 
earthenware tubes. The measuring instruments, as well as their 


FIG. 1. * T 


boards or supports, are all thoroughly insulated from earth and in a 
similar manner to the generators. A layer of asphalt-concrete 
Jem. (1°2in) thick covers the machine room, and upon this is 
laid a second layer liem. (2in.) thick and consisting of pure 
asphalt. In Tig. 2 A denotes the ammeter and V the voltmeter, 
the resistances of which are mounted in a perforated tin box on 
top of the front generator, as may be seen from the illustrations. 
U is a two-way switch, which either disconnects the machines from 
the power-circuit, completing at the same time tlie latter, or inserts 
а generating set in the power circuit in series with the other 
machines. On a small switchbourd is a main ammeter Ao, con- 
nected in shunt to a resistance Wa, and a voltmeter Vo, connected 
in series with a resistance W,. But the most important instru- 
ment of the station is the automatic regulator, Fig. 4, which 
by suitably regulating the flow of water to the turbines, varies 
their speed, and thus the voltage of the generators, in such a 
way that the current flowing through the system remains constantly 
at 150 amperes. The speeds cannot vary in very wide limits, 
because after a certain drop in speed—z.e., voltage —any further 
reduction in pressure may be more economically obtained by shut- 


See Lhe Electrician, Vol. XLIX., p. 410. 
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ting down a generator set. The switching-in circuit of a generator 
set is very simple, and the shutting down of any one is easy also. 
For switching-in, the generating set is first of all short-circuited 
within itself, then the turbine is slowly set in motion by hand 
regulation. At a turbine speed of about 6:88 revs. per min. the short- 
circuit current is 150 amperes, and at this moment the generating 
set is connected in series with the other generators of the station. 
Even a considerable difference between the short-circuit current in 
the generators and the line current is said to be of little or no c n- 


direction. A simple pawl arrangement, however, utilises this 
reversal of motion for short-circuiting the generator set. In the 
diagram of connections these short-circuiting switches are denoted 
as K, and K,. 

Great care has been given to an effective protection of the plant 
from lightning effects. A small building, at some distance from the 
power station, serves for the reception of the necessary devices. 
Each 'bus bar is connected to earth over three spark interrupters 
mounted in parallel. Their aluminium arms are released and break 
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sequence. After switching-in, the speed of the turbine is raised by 
adjusting a hand-wheel which regulates the quantity of water 
passing to the turbine. As the pressure of this generator set 
increases, the pressure of all the other machines decreases by 
the action of the automatic regulator mentioned above. As 
soon as the voltage of this newly-inserted set equals that of 
the others. the turbine regulation device is coupled to the 
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common regulator shaft, and from this moment any regulation 


SCALE OF FEET 


in the turbine speed is performed by means of the automatic 
regulator, and in conjunction with that of all the other prime 
movers. To disconnect a set from the circuit the manipulation is 
reversed : the regulation mechanism of the turbine is uncoupled 
from the common regulating shaft, and the flow of water is shut 


down by means of the hand-wheel. As soon as the work done by the 
turbine falls below that required to overcome the internal losses of 
the generator set, this begins to act as a motor, and reverses its 


the arc as soon as the line current is drawn along with the lighting 
arc, the release being effected by means of a solenoid. In series 
with these mechanical lightning arresters are four carbon resistances 
of a resistance of 50 ohms each. Similar protective devices against 
lightning discharges have been provided at the station in Lausanne; 


no lightning arresters have been installed, however, along the 
transmission line. 


Ето. 4. 


This line consists of a conductor of a sectional area of 150 sq. шш. 
(0:232 sq. in.), and is composed of 37 strands of a diameter of 
2:25 sq. mm. (0-088in.) each, At a temperature of T°C., the resis- 
tance of the line was found to be 12°75 ohms. To save in first cost, 
wooden poles have been used in the line construction. They are, as 
a rule, simply let into the ground, but on marshy territory they are 
embedded at the base in a block of concrete. For the entire dis- 
tance of 55km. about 1,600 poles were required. The two cables, 
each forming one side of the loop, are carried by the same posts, and 
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are held about 4ft. apart. Beneath these cables are mounted two 
bronze telephone wires 8mm. in diameter. The insulators consist 
of an inner and an outer mantle, which are rigidly cemented 
together; but, whereas the inner part is & simple and completely 
glazed insulator, the outer part is provided with three petticoats. 
These insulators are said to have proved very satisfactory. An 
insulation test, undertaken on the morning following a rainy day 
and carried out with the aid of the high-tension continuous-current 
testing generator referred to above, gave the following result :—-At 
an impressed voltage of 20,000 volts between the two cables a 
leakage current of 0-008 ampere was observed, corresponding to 
an insulation of 6°7 megohms. Three weeks later, after a light 
shower, the insulation was found to be 16°6 megohms. In connec- 
tion with the transmission it may be mentioned that experiments 
were carried out in the direction of using the earth as return con- 
ductor. Some trouble was experienced in obtaining a low resistance 
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earth but after several attempts, the combined resistance of the 
carthing devices at both ends of the line was reduced to 0°5 ohm. 
The resistance of the earth was found to be negligible. 

In Pierre-de-Plan, near Lausanne, is situated the motor station. 
Shortly before reaching its terminus, however, the transmission 
line branches off to a place called Pandex, conveying thither elec. 
trical energy for driving a 400 н.р. motor installed in a cement 
works at this place. About 8km. (1:0 miles) is thus added to the 
length of the line as given above. So far, no other motors have 
been connected up to the circuit between St. Maurice and Lausanne, 
but this could be done, of course, at any time hereafter. In Pierre- 
de-Plan the equipment consists of motor-generators. Four of these, 
for use in connection with the lighting system of Lausanne, are 
composed of four motore, quite similar in construction to the 
generators in St. Maurice, which are directly coupled to three-phase 
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generators, Means have also been provided for coupling two of the 
dynamos to two Sulzer steam engines erected as & reserve. The 
series motors, running at 300 revs. per min., develop 400 H. p., with 
a current of 150 amperes, and at a voltage of 2,100 volts. When 
the motor load drops the speed would rise. To avoid this, a Thury 
speed regulator Fig. 5) is provided, which, by shifting the brushes 
to a corresponding degree, keeps the motor speed constant. This 
regulation, however, is effective only from zero voltage to a voltage 
of 1,800 or 1,400 volts, corresponding to aboutsix-tenths of the norinal 
motor output. Ifthe load increases above this figure, the regulator 
acts on the field excitation and strengthens it in such a manner as 
to restore the normal speed. 

From the point when, corresponding to the increase in load, all 
the shunt resistance W, (Fig. 2) has been inserted, and maximum 
field strength has been obtained, the torque remains constant, and 
any further rise in the load will lead to a diminution in speed. It 


is thus impossible to overload such a motor. The speed regulator is 
driven from the motor shaft by a belt. In certain cases the speed 
regulator may be discarded for a long range of speed; such is the 
case, for instance, when the generator, which is driven by the motor, 
is used for charging accumulators, since in this case an increase in 
the speed corresponds to an increase in the load. Incidentally, it 
i ls mentioned that such a motor-generator set is in operation 
on a Thury series system in Zug (Switzerland). 

Returning to the speed regulation by means of the regulator, it is 
said that in actual practice this is very satisfactory, the speed varia- 
tions not exceeding 1 per cent. of the normal. In conjunction with 
this it is interesting to note that the paralleling of the alternators is 
stated to be surprisingly easy. In addition to the already existing 
motor-generators, several others are at present in course of erection. 

Each motor is fitted with a flywheel weighing 8,800kg. (8, 400lb.). 
To each motor belongs a small switchboard, carrying an ammeter, 
& voltmeter, a short-circuiting arrangement controlled by hand and 
& magnetic blow-out (Fig. 6).  Motor-generators for producing 
continuous current at 600 volts for traction purposes are also being 
installed. A buffer battery has been erected to work in conjunction 
with the tramway plant. Several smaller motors, used for auxiliary 
purposes, such as for boosting the accumulators, &e., have been 
installed in the power station. 

A diagram of the connections in the Lausanne station is given in 
Fig. 2. Um denotes here a two-polar throw-over switch, by means 
of which the motor is connected to, or disconnected from, the 
circuit. Am and V, stand for the ammeter and voltmeter respec- 
tively. T, Figs. 2 and 5, is the magnetic blow-out, which is necessary, 
when the motors are started, to extinguish the sparks which occur 
at the throw-over switch in consequence of the motor self. induction. 
Sparking does not occur on shutting the motor down, since no 
circuit is then opened. Each motor possesses an automatic short- 
circuiting switch, K,, which cuts out the motor by short-circuiting 
its terminals whenever the voltage across these exceeds a predeter- 
mined limit. Should an interruption in the circuit of any of the 
motors take place, the total pressure of the system would be concen- 
trated at the point of discontinuity if means were not provided 
to avoid this. Before this rise in pressure can take place, however, 
the switch K, short-circuits the defective motor in question and 
re-completes the power circuit for the remaining motors. 


A WAYE METER.“ 


BY JOHANNES DONITEZ. 


After it had become known that the transmission of wireless 
messages could be rendered more efficient by making use of the 
rinciple of resonance, the difficulty arose of adequately proportion. 
ing the members of tuned systems. To deal efficiently with the many 
problems awaiting solution, an instrument was required by means 
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of which the actions taking place in an electrically oscillating system 
could be traced. Two kinds of electrically oscillating systems are 
to be considered: First, the “open” one, which may be defined as 
a system possessing simultaneously self-induction and capacity, 
more or less uniformly distributed at all its points ; and, secondly, 
the “ closed " system, the capacity and self-induction of which are 
located separately at certain points. It is characteristic of open " 
systems that the energy of the electricity oscillating in them 18 very 
quickly given off in electric radiation. Such systems are said to 
possess a strong damping effect. A case in point are stretched 
wires, which radiate their energy very rapidly. Coils, however, 
which also represent open systems, radiate slower. Closed” 
systems, on the other hand, radiate hardly at all, and are but very 
slightly damped electrically. 

Wave-lengths may be measured by means of an open resonance 
coil, since it has been proved by Dr. G. Seibtt that—at syntony—its 
sh corresponds to one-quarter the wave-length. Count Arco 
made use of this principle, and he was the first to employ a resonance 
coil with a variable number of turnsf. As actually used, it is con- 


* From the Elektrotechnische Zeitschrift. 

T Elektrotechnische Zeitsehrift, 1901, No, 22. 

t Elektrotechnische Zeitschrift, 1903, No. 1; or The Electrician, 
Vol. L., p. 777. 
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structed in the form of a cylindrical bobbin, the wire being wound 
upon this in a single layer. An arrangement is provided by means 
of which any number of turns may be short-circuited. When a 
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measurement is to be taken, the coil is connected up to the system 
under observation, and the number of turns of the coil is adjusted 
until the latter is in syntony. This coincides with the maximum 
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Fig. 3.—ELEVATION AND PLAN or Wave METER 


of pressure between the open ends of the coil and may be easily 
determined from this. The number of turns of the coil being 
known when syntony has been arrived at, the length of the wave is 
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determined by means of an empirically obtained curve. According 
to what was mentioned above, the total wave-length is À—4nz. 
wherein z is & variable factor obtained from the empirical curve 
and n the number of active turns of the coil. 


Readings or the Air-therinometer, 


20 40 00 80 100 
Value of the Capacity. 


Fia. 4. 


Although simple, this method of measuring wave-lengths is not 
as accurate as present-day requirements demand. More accurate 
determinations may be made, if the electrical damping of the 
measuring instrument and the system to be investigated is less. 
Consequently, measuring instruments with closed circuits are 
better suited for exact observations. The instrument to be described 
in this article is constructed with a ‘closed ” circuit, and the deter- 
mination of a wave-length is carried out by syntonising the instru- 
ment to this wave by adjusting the capacity and. self- induction of 


Fic. 5.—GENERAL VIEW oF Wave METER. 


the instrument circuit. When syntony is approached imperfect 
oscillations are set up in the instrument cireuit, and a comparatively 
sinall current oscillates therein. Complete syntony coincides with 
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the maximum of current induced in the instrument circuit, and all 
that has to be done in carrying out a measurement is to adjust the 
capacity and self-induction of the instrument circuit until maximum 
current flows in it. As shown in the diagrams of connections 
(Figs. 1, 6 and 7) the current is indicated by an air thermometer T. 
It is interesting to note that the absolute value of this current 


depends to a marked degree upon the distance а (Fig. 1) between 
the self-induction coils Li and I», and from Fig. 2 it will be seen 
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that for the particular instrument (connected as in Fig. 1) the critical 
distance was 30mm. If the distance a is very small, mutual induc- 
tance effects take place between L, and L:, and this impairs the 
accuracy of the results. In order to obtain correct readings there- 
fore, the coils Li, L, are to be separated by the critical distance. 

A closed circuit possessing self-induction and capacity has a 
definite natural period of oscillation and a definite wave-length, the 
value of this being A=rv, where r=2r CL. By altering separately 
or together the capacity C and the self-induction L of the circuit, 
its natural period of oscillation and its corresponding wave-length 
may be varied within wide limits. If, on the other hand, a certain 
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wave-length is given, it is possible to tune the measuring instru- 
ment to it by the same means. From the formula given above it 
follows that the measuring instrument may be syntonised to the 
oscillating system by either altering its capacity or self-induction, 
or both simultaneously. But for one and the same wave-length 
the product CL must remain the sanie. In tho instrument in 
question, a rough adjustment is obtained by altering the self- 
induction in steps, the more accurate tuning being carried out by 
altering the capacity. This arrangement was adopted on account 
of its accuracy and the simplicity of construction of the instrument. 
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It was decided to prove by actual experiment the validity of the 
theoretical conclusion that the frequency of & system remains the 
same as long as the product CL remains unaltered. In Table I, 
which contains the results, L, and L, denote the self-inductions of 
the primary circuit of the experimental arrangement (see Fig. 1), 
and Lz, Lv and L’, are the selfinductions of the instrument 
circuit. The selfinductions, consisting of copper rings of a 
diameter D and a thickness d, were calculated from the formula 


Г. тор? -8). Г, and L, were measured. In the second 


test the self-induction L’,=708cm. was connected up to the instru. 


followed as closely as possible. 


ment circuit at А (Fig. 1), the various self-inductions being placed in 
such relative positions as not to influence one another. As ma 
be gathered from Table I., the theoretical conclusions were confirmed. 
Figs. 8 and 5 represent the actual instrument which is made by the 
Gesellschaft für Drahtlose Telegraphie. It will be noticed that an 
induced current passes tbrough the air calorimeter. The condenser 
(b, f) is immersed in a bath of paraffin; p, is the terminal of the 
fixed part of the condenser, p; being that of the movable part. In 
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Readings af the Air-thermometer. 
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the instrument in question, three interchangeable induction coils 
(s, 8, and зу) are provided, their ratio being}: 1:4. By moving the 
index, connected to the movable portion of the capacity, over the 
dial from position marked 40deg. to position 160deg., the value of 
the capacity increases fourfold. With the three coils supplied to 
the instrument, any length of wave between 140 metres (460ft.) 
and 1,120 metres (3,670ft.) may be measured. In the construction 
of the induction coils the conditions as laid down by Stefan* were 


Fig. 11. 


For the calculation of their self. 
inductance, the following formula was used :— 


diu 8a b? ] 
E 3 ] E 
L = 4ran * 96a? / Ib Уу igat 
+4тап (log, S +0:15494), 


wherein a=mean radius of coil, 1 number of turns, b= width of 
space taken up by the wire, c zheight of space taken up by the 
wire, A=diameter of insulated wire, ё = diameter of bare wire. The 
values of y, and y,, which depend on the ratio c/b, are taken from 
tables. A calculation of the self-induction of the auxiliary con- 
nections for the system observed, showed that they were very small 
as compared with the self-induction of the coils. | 


i * Wied. Annalen, 22, 1884. 
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By two methods, different in principle, the correctness of the 
above formula for the self-induction was checked, and the calculated 
self-inductions were found to coincide very nearly with the experi- 
mentally determined ones. The system to be investigated may be 
coupled to the instrument circuit either electromagnetically (Fig. 1 
and curve I. in Fig. 4), electrostatically (Fig. 6 and curve II. in 
Fig. 6), or through the intervention of inductance coils (Fig. 7 and 
curve III. in Fig. 4). If waves of different lengths and amplitudes 
occur simultaneously in the system under observation, the length 
of each of them is given by one of the maximum readings of the air 
thermometer upon the capacity and self-induction being varied over 
the whole range. Moreover, the amplitudes of these simultaneously 
occurring waves may also be arrived at (at least, relatively), since 
the amplitudes are nearly proportional to the readings of the ther- 
mometer. Also, by varying the capacity on both sides of the posi- 
tion corresponding to perfect syntony, a conclusion may be arrived 
at of the sharpness or flatness of the wave. By means of three 
auxiliary coils of one turn each (see Figs. 8 and 9), to be 
used in connection with the three self-induction coils s, s, and 
83, previously mentioned, it is possible to investigate the wave 
phenomena in a straight air-wire. As a conclusion to the 
present article wo may record the following experiments: The 
length of waves emitted by an air-wire which was connected up 
in Marconi fashion (Fig. 8) was found to be 405 metres (1,830ft.), and 
its curve of resonance is represented in Fig. 10 (curve II.). Then, 
the capacity in the transmitter (Fig. 11) was adjusted, until its 
wave-lengths were also about 405 metres (curve I. Fig. 10). Air-wirc 
and transmitting system were, therefore, tuned to each other, corre- 
sponding to a maximum of current oscillating in the air-wire. Now 
both were connected together as shown in Fig. 9, and the conditions 
existing in the air-wire investigated with the aid of the instrument. 
It was found thai two waves were oscillating in the air-wire, their 
lengths being 355 metres (1,160ft.) and 485 metres (1,430ft.) respec- 
tively. The longer wave (А = 435 metres) has the greater amplitude, 
and the receiving instruments have, therefore, to be tuned to this 
wave. 


THE EXPERIMENTAL BASIS FOR THE THEORY OF 
THE REGULATION OF ALTERNATORS.* 


BY B. A. BEHREND, 


We understand by the regulation of an alternating-current gene. 
rator the increase in per cent. of the terminal voltage consequent 
upon throwing off the load, the speed and exciting current remain- 
ing the same. Our problem consists in determining the terminal 
voltage for any current and power-factor for various ampere turns 
excitation. In practice, it is difficult to make tests under load, 
especially on very large units. Therefore it is necessary to have a 
method which enables us to determine the terminal voltage for any 
current and power-factor from tests which can easily be performed. 
Dr. Behn-Eschenburg has suggested that if the open circuit saturation 
curve of the generator were known, as well as the current which 
the machine generated in short circuit, we could obtain the 
apparent impedance of the armature by dividing, tor a given excita- 
tion, the volts on open circuit by the amperes in short circuit for 
the same excitation. This theory, superficially considered, appears 
very plausible; but it is evident that it throws together, without 
explanation or justification, the armature reaction and the self- 
inductive effects produced by the local fields in the armature. It 
appears plain that, for all we know, the local fields might be 
independent of the saturation of the machine, while the effect of 
armature reaction would, of course, be dependent upon the degree 
of saturation. The experimental investigation was encumbered by 
the fact that the power-factor plays such an important part in the 
magnitude of the inductive drop. In order to simplify the condi- 
tions, we have only to consider that the drop in an alternator is a 
maximum if the power-factor is a minimum. It can also be readily 
shown that if the power-factor is diminished below 90 per cent., the 
drop will practically remain unchanged, the error being extremely 
small in assuming that a power-factor of 20 per cent. or less is 
equivalent to a power-factor zero, as regards inductive drop. Fig. 1 
shows the saturation curves at no load and at 96 amperes load, 
cos P< 02, as well as the short circuit curve of a large inductor 
generator built six wears ago at the Oerlikon Works. The 
magnetic circuit of this machine is represented in Fig. 2. 
Applying Dr. Behn's method to these curves and referring to 
Fig. 3, where OB represents the saturation curve and OC the 
short cireuit curve, we find the apparent reactance, neglect- 
ing ohmie resistance, by dividing AB by AC. If we wish to 
determine the inductive drop for a current represented by DF equal 
to one-third AC, we reason, according to Dr. Behn, that as 
it takes an E.M.F. equal to AB to drive a current equal to AC 
through the short-circuited armature, it will take an E. XI. F. equal 

" Abstract of a Paper read before the American Institute of Electrical 
Engineers. 
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to DF-—-AC, equal to one-third AB, to drive а current DF through 
the armature. We thus obtain à point G, BG being equal to one- 
third AB. Applying the same reasoning to different excitations, 
we obtain a curve, DHG, which represents the terminal voltage at 
different excitations for a constant current, FD, at a power-factor 


zero. Applying this method to Fig. 1, we obtain the results 
compiled in Table I. 
Table I. 
| : 
Amperes 5 Calculated terminal voltage. Regulation per cent. 
Wellen voltage. | A. | B. Actual. A. B. 
0 36460 865 356 1480 14001450 
20 1,110 1,115 1,140 41:5 410 877 
30 1,700 1,688 1,840 24:(1 250 147 
40 . 2,100 2,073 2,290 n 187, 74 
50 |» 2,330 2,300 2,540 13°77! 152 4:35 
60 2.460 2.431 2700 | 123. 131| 1:85 


In applying the rule of the Committee on Standardisation of the 
American Institute of Electrical Engineers,* we have only to 
remember that, referring to Fig. 8, it takes an excitation corre- 
sponding to OD to produce a current, DF, in the short-circuited arma- 
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Volts at 466 R. P. M. 
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ture. Therefore, following the rule referred to, in order to get the 
load saturation for a current, DF, оп a power-factor zero, we have to 
deduct the ampere-turns OD from the ampere-turns on open circuit. 
The result is curve DIK, the distances between this curve and the 
curve OLB measured along the abscissa being the same. | 
In Table I. there are placed side by side the actual regulation 
obtained by experiment and the regulations as calculated from 
Dr. Behn's method, and as determined by the rule of paragraph 71. 
The results obtained by the former method are given in columu 
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“А”; the results obtained by the latter method are represented in 
column “B.” For the straight part of our saturation curve, both 
methods give the same results. For the saturated part, method 
“B” yields in this case a regulation which is several hundred per 
cent. smaller than the actual regulation, while method **A " yields 
a regnlation which is a few per cent. larger than the actual regula- 
tion, These tests were made on a large inductor generator with 
small air-gap and large pole-piteh, which are the best possible con- 
ditions for good regulation. We will now apply the two methods 
"A" and“ B" to a 500kw. three-phase generator, designed with 
all the finesses that can be employed to obtain good regulation with 
greatest economy of material. The machine on which the tests 
were made was designed for 400 volts three-phase 25 cycles, and 


* See The Electrician, Vol. XLIII., p. 701. 
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was run at 150 revs. per min. The load consisted of rotary con- 
verters running without excitation. Fig. 4 shows the observed data 
in the form of a curve, while Fig. 5 shows the magnetic circuit. 
Leaving it to the reader to check the many observed points for 
himself, we will refer to a few points to illustrate the argument. 
For instance, take the point observed at 160 amperes excitation. 
Here the E. M.F. on open circuit is 512 volts, the terminal voltage 
at 1,200 amperes load, cos $ «0:2, is 420 volts. The short-circuit 
current at this excitation is 3,400 amperes. According to method 
„A,“ we obtain an inductive drop equal to 1, 2003, 400 х 512= 181 
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volts; by method “B” we obtain 102 amperes excitation as 
resultant excitation, which corresponds to 448 volts terminal pres. 
sure. Hence the following table :— 


Table II.— Regulation. 


22°. 5455; 143 . 


Some five years ago the writer named Ше method “ A," which 
vielded the regulation curve DHG, the ** pessimistic method," while 
he called the curve DIK, obtained by applying method * B," or the 
Institute method, the ‘‘ optimistic method." There is some justifi- 
cation for using these terms as, from the standpoint of the designer, 
the application of method '* A," which we will in the future call the 


Amperes 
Short Circuit, 


90 40 60 80 100 120 1140 100 150 200 
Amperes Excitation. 
Fro. 4.— RzürlAriox Curves on 500kw. TünEE- PHASE GENERATOR. 


„E. M.F. method, yields terminal pressures which are much smaller 
than the ones he will actually obtain, while method ** B," which we 
will call the ** ampere-turn method," yields values for the terminal 
pressure which are considerably greater than the ones he will 
actually obtain. A machine designed according to the ampere-turn 
method will give less volts than required, while the machine designed 
by the E.M.F. method will give more volts than required. Again 
referring to Fig. 3, it is clear from the evidence so far adduced 
that the curve for the actual terminal voltage lies between the 
two curves DIK and DHG—that is, between the optimistic and 


pessimistic curves. But, further to corroborate this statement, 
there are shown regulation curves in Figs. 6, 7 and 8, l'igs. 7 
and 8 being reproductions of the three-phase and single-phase 
load curves with the optimistic and pessimistic curves plotted 
in the diagrams. Tig. 6 shows also the 
E.M.F. between the open phase and either of 
the two terminals of the louded phase The 
magnetic circuit of this machine, the shape of 
the poles and the shape and size of the slots 
are shown in Fig. 10. The curves Figs. 0, 


— oni 7 and 8 belong to a generator the normal 
tue 6. rating of which is 200kw. at 18,000 volts and 


60 cycles. The power-factor varied between 
8 and 15 per cent. Fig. 7 represents a three-phase load. while 
Fig. 8 represents a single-phase load. These curves are well fitted 
to bear out the essential parts of the theory of the regulation of 
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alternators, as they indicate clearly that the armature ampere-turns 
which are opposed to the field ampere-turns are large in the three- 
phase machine and small in the single-phase machine; while the 
E.M.F. produced by local armature fields is small in thethree-phase 
machine and large in the single-phase machine. These conditions 
result in the load saturation curve of the single-phase machine 
lying very close to the pessimistic curve, while the load saturation 
of the three-phase machine lies about half way between the 
optimistic and pessimistic curves. These diagrams show the 
armature reaction separated from the self-inductive effect of the 
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show that our industries are declining, or, at all events, are not 
advancing at the pace which should be expected of them. 
Among these industries is, of course, electrical engincering ; 
other statesmen and politicians, desirous of demonstrating the 
incorrectness of these views, have exerted themselves to make 
it evident that each individual industry is improving and 
that there are no signs of retrogression; but the very facts 
and figures which they adduce in support of their cause, 
suggest weak points which are capable of improvement to 
those intimately connected—either as producers or buyers— 
with the industries in question. A third party, while 
allowing that our industrial supremacy is being threatened 
denies that the reason for it is the Free Trade policy of the 
past, and seeks other reasons to confound alike the 
radical Conservatives and the conservative Liberals. Atten- 
tion has thus been drawn most forcibly to the want of 
organisation and the general incompleteness of our methods 
of technical education, to the exaggerated deference to trade 
unions, to the errors arising from an over-indulgence in 
municipal trading, to the restrictive legislation which has 
crippled or impeded the growth of many industries, to the 
lack of enterprise frequently displayed by the British trader 
and manufacturer, and to a score of other real or imaginary 
evils, all of which have been exposed before, but seldom 
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* municipal socialism " started in The Times has not been 
allowed to sleep. We cannot, of course, attribute all this to 
ар. the tariff reform movement and the opposition to it ; but doubt- 
DEUM e (26d less the better “ tone ” which has been brought about by this 
ТАМЕ iy . B. development in party politics has contributed to its realisation. 

1 Having thus briefly alluded to the general position and ten. 

dencies, we will, in accordance with our annual custom, review 
briefly the year's electrical progress under the various 
headings. The revival of trade, which was welcomed by 
manufacturers in 1902 and the early months of 1903, was 
succeeded by a duller time, in which orders came in less rapidly, 
ELROTRI but towards the end of the year again the outlook has becomo 
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tomers. Undoubtedly the colonial market will continue to 
improve. Large orders may be expected from the Admiralty, 
as one and a-half millions has been voted for the electrical 
equipment of the Government dockyards in various parts of 
the world. The appointment of Mr. C. Н. WoRDINGHAM as 
electrical adviser to the Admiralty was received with approba- 
tion in the electrical community. Further attention has also 
been drawn to the use of electricity in mines by the delibera- 
tions of a Departmental Committee on the question, and by 
several Papers read before the Institution of Mining Engineers. 
The completion of the British Westinghouse Company's works, 
and the opening of dynamo and carbon factories by the General 
Electric Company occurred early in the year, and other owners of 
works have been making provision for an increased output and 
improved methods of manufacture. Engine makers have been 
somewhat unsettled by the invasion of foreign steam turbines 
and gas engines of large output, but some firms at home 
have already made arrangements to manufacture this class 
of plant, and if the present feeling in favour of it is 
more than a passing fashion, we may rely upon our own 
makers being able to supply the demand. It must not be 
forgotten that England was the home of the original steam 
turbine and gas-engine industries. Dynamo design is getting 
more and more standardised, the only new development of 
importance during the year relating to the “compensated ” 
machines of HEYLAND and BLONDEL, which have found, at any 
rate, one active champion in this country. The manufacture 
of three and two-phase plant is extending in Great Britain, and 
the adoption of this type of plant is no longer being looked 
upon as an un-English tendency. Much attention has been 
directed to single-phase motors during the year, and there are 
now several new designs for which high power-factor and good 
starting properties are claimed. Manufacturers have welcomed 
the formation of the Engineering Standards Committee, which 
has nominated several sub committees for the standardisation of 
various classes of electrical plant. Standard specifications for 
tramrails and a set of electrical pressures and frequencies have 
already been issued. 

We have referred above to the employment of steam 
turbines and gas engines for driving large units. Otherwise, 
electricity supply engineers are paying more attention to 
increasing their load and keeping down their works costs 
with existing systems than to trying new classcs of machinery. 
Motor loads are growing, as are also the relative number of 
combined lighting and tramway stations, and the tendency 
towards large units of plant is increasing as the day loads 
increase. As a means of employing large units at light loads 
when generating both alternating and continuous current, the 
use of double-current generators at the electricity works of 
the Willesden Urban District Council has proved very suc- 
cessful. The former will be the first works to be transferred 
from a local authority to a company. The North Metro- 
politan Power Distribution Company which has agreed to take 
them over, will have a wide area for its operations with a 
good tramway load, and it has, therefore, been able 
to offer a supply “in bulk" in Willesden at a cheaper price 
than that at which the District Council could geuerate its 
own current. Several smaller towns have also wisely trans- 
ferred their provisional orders to power companies or are 
taking power “in bulk” from them, and in other cases large 
municipal works have greatly extended their areas by the 
inclusion of outside districts. Manchester, for instance, will 
soon supply electrical energy in no less than six neighbouring 
urban districts. | 3 

Electric traction has continued to make fast progress, and 
encouragement to those contemplating the “electrification " of 
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railways was gained during the Institution of Electrical Engi- 
neers’ visit to Italy in the spring. Both three-phase and con- 
tinuous-current systems have been employed in that country 
with success. The electrification of the Lancashire and York- 
shire and the North-Eastern Railway has commenced in this 
country, and by the Railways (Electrical Power) Act last 
session all existing steam railway companies which had not 
previously obtained powers are authorised to equip their lines 
electrically after obtaining a Provisional Order directly from the 
Board of Trade. А section of the “ electrified " Metropolitan- 
District Railway was opened during the year, and the equipment 
of the remainder of this company’s lines, as well as of the 
Metropolitan Railway, is proceeding. The (Great Western 
Railway is also letting contracts to the extent of 10,000 H. P. 
for the electrical equipment of a portion of its lines. The 
transformed Mersey Railway was opened last spring, and this 
line, as well as the Metropolitan-District, employs multiple unit 
systems with considerable success. The vibration trouble on 
the Central London Railway has been overcome by the employ- 
ment of a motor car at each end of the train (run on the 
multiple unit system) in place of a locomotive, but there has 
been a series of unfortunate incidents owing to middle coaches 
being derailed at cross-overs. This is due to the two motor 
cars acting simultaneously, but doubtless a cure will soon 
be found. Otherwise, there have been remarkably few acci- 
dents either on electric railways or tramways during the 
year in this country, but in France the disaster on the 
Metropolitain has given warning that fire-risks must be borne 
in mind in designing tunnel lines. In England we had 
already profited by the lesson of the fire in the tunnel of 
the Liverpool Overhead Railway in 1501, and such a misfortune 
is not likely to occur again. Experiments with single-phase 
systems of electric traction are being made on the Continent 
and in America, but not on the lines of the Ward Leonard 
system as was predicted by some advocates, but rather by a 
return to the neglected repulsion and series single-phase 
motors The renewed experiments in high-speed railways in 
Germany, in which speeds up to 130 miles an hour were 
reached, have been valuable. The Behr monorail system 
between Liverpool and Manchester, however, is still far from 
realisation, an unsuccessful endeavour to obtain the capital 
for a company having been made in August. 

Tramway development has proceeded chiefly on standard 
lines, and the mileage of trolley lines in the United Kingdom 
has increased enormously. In London, several miles of the 
London County Council's conduit lines are now in operation, 
and large extensions are being made ; some of the remaining 
lines belonging to the Council will be on tho trolley system, 
however. After considerable vacillation, the Wolverhampton 
Corporation has decided to continue its surface contact tram- 
ways, and to equip new lines on the same system ; but these 
are still the only surface contact lines in this country, and the 
system has not extended at all abroad during the year. An 
experiment with a regenerative system of control is being 
made in Devonport, a hill town. The details have been 
ingeniously worked out by Mr. RAWORTH, and the results 
of a years working will be awaited with interest. Elec- 
tric automobiles are now much in use in London, but 
for long-distance work and in hilly districts they have been 
unable to compete seriously with petrol and benzine cars. 
Those interested in motor cars, however, should not fail to 
read Lieut.-Col. CROMPTON'S spirited advocacy of the electric 
motor car at the Engineering Conference last summer. Except 
for this Paper, and an excellent discussion on the electrical 
equipment of railways, this biennial conference was rather a 
disappointment go far as electrical matters were concerned. 
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Additional details as to the construction of the Edison secondary 
battery and trials made with it have been published, but its 
effect on the motorcar industry cannot yet be considered 
revolutionary. 

Coming now to the oldest branch of electrical engineering, 
an important addition has been made to the world’s telegraph 

cables by the completion of the American Pacific cable, and 
the all-British Pacific cable continues to work uninterruptedly, 
although at a financial loss. Two new cable steamers, 
designed primarily as cable-repairing ships for stations abroad» 
were completed by the Eastern Extension Telegraph Co. early 
in the year ; the Commercial Pacific Cable Co. have purchased 
the Telegraph Construction and Maintenance Co.'s ** Scotia " ; 
the Eastern Telegraph Co. have just completed the“ Levant ”; 
and the West India and Panama Co. have launched the “ Henry 
Holmes” to replace the ill-fated “ Grappler.” We may also 
mention an important article by Mr. ELTON YOUNG upon the 
“Core Ratio" (ratio of resistance to capacity) of submarine 
cables, published in The Electrician in March. The London 
telegraph world had the honour of entertaining the delegates 
to the International Telegraph Conference this year. Under- 
ground telegraph cables are being extended in England slowly 
and surely by the Post Office. Some new type-printing 
telegraphs and also an improvement of the Pollak-Virag 
writing telegraph have been brought before the public during 
the year, but we believe that the Post Office is still content 
with its present methods of employing the Morse system. 

The year 1901 ended with the announcement that the 
signal SSS had been transmitted across the Atlantic by 
wireless telegraphy, and 1902 ended with congratulatory 
messages transmitted from America to England by the same 
means. On March 30th, 1903, it was announced that such 
progress had been made that The Times had arranged for 
a day-by-day transmission of news from New York by wireless 
telegraphy. This announcement should have been made two 
days later; The Times is still without its day-by-day “Магсопі- 
grams.” A complete system of wireless telegraphy, which, it was 
announced, would be in operation by the end of the summer, has 
also not been realised, and there has been no successful practical 
development of long-distance wireless telegraphy. Many short- 
distance installations have been erected, however, and a wire- 
less telegraph equipment is now supplied to almost every large 
new ship that is built, while English and foreiyn navies, as 
well as the larger passenger ships, are employing it. Some 
important improvements in apparatus have becn made 
by various workers in England, America and Germany, 
including the invention of an electrolytic coherer, a better 
appreciation of the theoretical and practical considerations 
governing resonance, and the evolution of a simple instrument 
to measure wave-lengths. The preliminary Wireless Telegraph 
Conference held in August showed that the majority of the 
States represented desired to prevent a wireless telegraph 
monopoly, and to submit wireless telegraphy to international 
control; and the majority of our Crown Colonies, following 
the example of some European countries, have declared wire- 
less telegraphy and the erection of wireless telegraph stations 
to be a Government monopoly. 

In te'ephony the central battery exchange system is extend- 
ing, but a Paper read before the Institution of Electrical 
Engineers advocating a central battery system applied to a 
divided multiple switchboard met with little sympathy. The 
Post Office telephone system in London is increasing in magni- 
tude, and two new exchanges have been opened—in Mayfair and 
at Chiswick. The metropolitan system of the National Telephone 
Company continues side by side with that of the Post Office, 
and the arrangements for intercommunication between the two 


systems work satisfactorily. Small municipal exchanges have 
been opened in Portsmouth, Swansea and Brighton. Hull has 
commenced the erection of a municipal telephone exchange, but 
is rather late, as its telephone licence expires in 1911 ; in order 
to compete successfully with the National Company the Corpora- 
tion gave notice to terminate the agreement under which the 
Company had been permitted to lay its underground lines, and 
this led to a lawsuit resulting, however, in favour of the Corpora- 
tion. The accounts of the Glasgow municipal telephone depart- 
ment were severely criticised on all sides, it being contended 
that the undertaking was being run at a considerable loss, and 
fault being found with the allocation of certain expenses (such 
as canvassing) to capital account. In addition to the municipal 
exchanges already mentioned, and the Tunbridge Wells 
exchange which has been transferred to the National Telephone 
Company, seven other municipal telephone licences have been 
granted ; but we believe that no progress has yet been made 
towards building the actual exchanges, although some of 
these licences expire in 1911. A telephone service between 
England and Belgium is now in operation, and the Telephone 
Convention between this country and France was ratified 
by the Senate on December 30th. Mention may also 
be made of successful experiments in Germany and America 
with distributed inductance in long telephone lines. 

There is some progress to record in electro-chemistry and 
electro-metallurgy. The production of nitrates by electric 
spark discharges, foreshadowed by CHOOKES, is still in opera- 
tion at Niagara, and other processes on the same principle 
have been announced by GRUSZKIEWITZ and by FRANK in 
Germany. KELLER and GOLDSCHMIDT have published interest- 
ing Papers relating to the electric reduction of iron ores, pro- 
gress is recorded in the electrolytic production of antimony, 
and the electrolytic reduction of lead ores has been started on 
a practical scale at Niagara. SWINBURNE and ASHCROFT'* 
process for smeltiug complex sulphide ores, described before 
the Faraday Society, has good commercial possibilities. 

A few important legal decisions have been made during the 
year. Chief among these is the award in the arbitration 
between the Marylebone Borough Council and the Metropolitan 
Electric; Supply Company, with its interesting appendix of 
legal difficulties which have been raised in order to postpone or 
evade payment by the Council of the large sum awarded as the 
purchase price of the Company's electric lighting undertaking 
in Marylebone. An important Appeal decision was given in 
the Finchley overhead wire case, and there wasa House of Lords 
decision that two of the famous City of London electric lighting 
contracts were invalid. The last of a long series of meter patent 
cases was decided in the House of Lords. Little general interest 
was taken in the case, as the patent had expired since it began 
its journey through the Law Courts. A similar instance was 
a case brought on a “magnetic blow-out” patent of 1889, 
although this has not procecded further than the court of 
first instance. An appeal with regard to a dry battery 
patent which expires this year has still to be heard, and a 
successful action by Mr. GEIPEL against the Manchester Cor- 
poration for infringement of his steam-trap patent may possibly 
also be appealed against. 

We summarised in our issue of August 21st the results of 
the Parliamentary Session of 1903, and, in our issue of 
December 11th, the contents of the Bills deposited for the 
coming session were also commented upon in a leading 
article. The Joint Committee on Municipal Trading issued 
its report in July. This did not deal with the whole wide 
question of municipal trading, but merely with that relating 
to the auditing of accounts, with regard to which useful 


recommendations were made which will doubtless form the 
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subject of legislation next session. The Royal Commission on 
London Traffic has been sitting since March, and has also 
visited America ; but the hearing of evidence has not yet con- 
cluded, and it is stated that no report will be issued until next 
December. Such a delay would be regrettable. New traction 
schemes for London which were deferred last session and have 
not been brought forward for next session pending the report 
of the Commission ; and, if it is not issued until December, 
this will prevent the proper preparation of private bills for 
the 1905 session, and will delay the much-needed improve. 
ment in London traffic facilities yet another year. 

In electrical science, radium and radio-active bodies have 
offered an exceedingly interesting field for research and much 
good work has been done, notably by RUTHERFORD, RAMSAY 
and Soppy. Their investigations, following the important 
researches of M. and Mdme. CURIE, have enabled them to evolve 
a working hypothesis as to the cause of radio-active phenomena 
which was approved by the majority of leading physicists at 
the British Association meeting, and have also pointed to a 
connection between radium and helium. Their views have, 
moreover, received considerable confirmation by more recent 
experiments. Other investigators have traced radio-activity 
in waterfalls, tap water, snow, and a host of other bodies, and 
good research work is being continued in England, France and 
Germany. CROOKES’ *spinthariscope has helped further to 
popularise radium research. BLONDLOT, in France, has dis- 
covered a new radiation, N-rays, many of whose peculiar 
properties have still to be explained, and he has also succeeded 
in rotating the plane of polarisation of X-rays. Electro-thera- 
peutics has also had some successes, but precise information 
as to the relative value of radium, X-rays, and high-frequency 
discharges as a cure for cancer is still desired ; medical men 
are naturally cautious in making announcements with regard 
to a prevalent disease that has hitherto been regarded as 
incurable. 

It is our sad duty to recall the names of those several 
members of the electrical profession who have heen taken 
from us during the year. The list of deaths includes JAMES 
WiMSHURST, Sir GEORGE STOKES, JAMES НоокЕҮ and Sir 
FREDERICK BRAMWELL, and The Electrician has suffered the 
loss of EDWARD TREMLETT CARTER, who had occupied the 
editorial chair for five years, JAMES LAISTER, who had been 
connected with the journal almost from its start, and G. H. 
ROBERTSON, an old and valued contributor. 

Among miscellaneous events during 1903, we may refer 
to the celebration of the Gilbert tercentenary ; the acquisition 
by the Institution of Electrical Engineers of a site for a build- 
ing of its own; the opening of a new Local Section of the 
Institution at Leeds; an extension of the work and scope of 
the National Physical Laboratory ; and the establishment of a 
London University and the granting of charters to several 
universities in the North of England. 


REVIEWS. 


(Copies of the undermentioned work can be had from 1 ^e Blectrician Office, post 
frev, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 
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Blectrical Engineering. By T. Беккі. 2nd edition, revised. 
(London: Crosby, Lockwood & Son.) 7s. 6d. 

Although it is little more than 12 months since the appear- 
ance of the first edition of this book, a second edition has 
already been published. Three additional chapters, dealing 
with alternating currents, have been incorporated, together 
with an appendix of questions on the contents of the entire 
volume. The author is remarkably well-versed in the art of 
imparting information to others, and this in the simple 


possible manner. His explanation in the first of the three 
additional chapters, by means of a vector diagram, of the 
method of measuring true power in an alternating-current circuit 
is simplicity itself, and all the terrors of the “cosine of the angle 
of lag” disappear. The second chapter deals with transformers, 
alternators and synchronous motors, while the third is devoted 
to polyphase working. ll are excellently illustrated and 
admirably suited to the purpose for which they were written. 
The student is thus enabled to obtain sound and practical 
elementary information upon a subject often avoided owing 
to the difficulties which it possesses when presented in an 
advanced form. 


Electricity and Magnetism. By R. T. GI AzxBROOR, F.R.S. (London: 
C. J. Clay & Sons.) 7s. 6d. 


In the wilderness of elementary text-books, Dr. Glazebrook’s 
effort proves a veritable oasis. The author explains, in the 
preface, that the book is really a series of lectures delivered to 
students at the famous Cavendish laboratory at Cambridge. 
But whatever the origin of the book, it is distinctly refreshing 
to find the subject dealt with in such a masterly fashion. 
Misleading analogies and faulty elaborations do not find a 
place ; the point of the matter is arrived at without delay, and 
although obviously the work of a brilliant physicist, yet 
it is never above the heads” of elementary students. It 
is taken for granted that the reader is fairly conversant 
with algebra and trigonometry, and numerical examples are 
set at the end of each chapter. This question of mathematics 
Dr. Glazebrook has undoubtedly met in the right way. It 
seems to be the fashion nowadays for authors of elementary 
text-books to either leave out the mathematical side of the 
subject or make a lame apology for its insignificant appearance. 
They apparently think that a student can learn elementary 
electricity and magnetism quite well without any calculations, 
and that when he comes to the “ practical” work there will be 
still less necessity to know anything of such matters. But they 
surely forget that, at some time or other, the work must be 
done, and that no man can expect to be a good engineer unless 
he has a sound knowledge of mathematics. So much is being 
said just now about engineers’ neglect of mathematics that 
one begins to wonder whether the teacher is not as much, if 
not more, to blame than the student. 

The illustrations in the book under review are excellent, but 
we fancy that many of them have appeared in other text-books 
on the same subject; however, they are none the worse for that. 
The portion dealing with galvanometers and, in fact, with all 
kinds of electrical measurements, is particularly explicit, and 
will prove of considerable value to students who experience 
difficulty in this direction. 


Electrical Influence Machines: Their Historical Development and 
Modern Form, with Instructions for Making them. By онн Gray, 
B.Sc. 293 pages. 2nd edition. (London: Whittaker & Co.) 5e. 


This is one of those happy books which need not fear com- 

risons, since it treats of a subject in which there are very 
ew rivals. It embodies the author's attempt to bring together 
all that is useful and of interest with regard to influence 
machines, and therefore embraces the origin, development and 
theory as well as the constructional detail of the various types 
of instrument. We have little but praise for the work, for it 
is carried through luminously and with scientific accuracy. 
The diagrams are numerous and for the most part very 
clear, though in one or two cases the use of reference letters 
too be-suffixed and be-indexed is somewhat exasperating. We 
do not think the elementary discussion of general electrical 
theory which takes up the first 40 pages of the little book really 
necessary, however. Probably most readers will, justifiably, 
skip those pages; while those who have not before met with 
the rudiments of electrostatics cannot, we are afraid, gather 
here sufficient knowledge and experience to carry them intelli- 
gently through the rest of the book. The space might have 
been utilised rather for the inclusion of some of the merely 
curious and less useful influence machines, ancient and modern, 
which the author has chosen to omit, but which would have 
added to the value of the work for the purposes of reference. 


_As a whole the book is of sterling merit and sure to be useful. 


418 


THE ELECTRICIAN, JANUARY 1, 1904. 


-_————————=——=—=———————_____ кке ыы ——————- 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. ] 


Emission of N-rays by Strained Bodies. —R. Blondlot has found 
that N-rays are emitted by bodies in a state of strain, such as 
a bent rod; or bodies in a state of molecular strain, such as 
tempered steel and glass. On compressing pieces of wood, glass 
a calcium 
sulphide screen, they increase its luminosity. A simple experi- 
ment is the following: The shutters of a room are closed so as 
to let in only sufficient light to render the face of a clock 
situated at 4yds. or 5yds. from the observer faintly visible. A 
The clock 
face is then seen to brighten up, and to become faint again 
shortly after the force is released. Instead of the rod a piece 
of glass may by used, bent either by hand or in the apparatus 
used for demonstrating double refraction by strained glass. 
Tempered steel exerts a similar action without being bent at 
all, but only as one as it is tempered. On annealing it it 

he rays emitted traverse without difficulty 
a plate of aluminium 1:5em. thick, a plate of wood Зет. thick, 
black paper and similar bodies. Steel articles retain the pro- 


or indiarubber in a press and bringing them near 


stick is then held in front of the eyes and bent. 


loses the property. 


perty of emitting N-rays for almost incredible periods of time. 
Thus a knife found in a Gallo-Roman sepulchre of the Mero- 


vingian epoch shows them unmistakeably. The author suggests 
that the mechanism of their emission may be closely connected 
A plate of iron which is per- 
manently bent emits N-rays for a few minutes only, and a 


with that of radium rays. 


block of aluminium shows an even more transitory effect. 
Torsion produces the same effects as bending. 
IR. BLoxpror, Comptes Rendus, December 7, 1903.] 


Efficiency of the Nernst Lamp.—L. R. Ingersoll has re-deter- 


mined the efficiency of the Nernst lamp by Angstróm's method, 


in which the total spectrum of the light is dispersed in order 


to separate out the visible spectrum, and the visible rays are 
then re-combined by means of a cylindrical lens and thrown 


upon a bolometer or thermopile. The glowers were burnt 


freely in air, without heaters, on a 100-volt alternating current. 
A voltmeter and wattmeter across the terminals of the glowers 
and a rheostat in series enabled the author to keep the voltage or 
power consumption constant at any desired value. The principal 
factors in the determination of the efficiency of any glower are 
its age and the power it consumes. The experiments showed that 
Nernst glowers are by no means uniform. New glowers show 
an efficiency of from 4°35 to 4:70 per cent. The efficiency falls 
rapidly for about the first 20 hours, decreasing to a mean of 
4-3 per cent., and varies only slowly after this. Tests of 
glowers of 40 hours’ age and upwards gave a mean efficiency 
of 4:17 per cent. Some very old glowers gave only 3:6 per 
cent. It is noticeable that after a glower has been burned 
upwards of 20 hours it develops a marked crystalline appear- 
ance, and it is probable that the fall in efficiency is due to the 
greater radiating surface and consequent lower temperature 
afforded by the crystalline structure. The author adds that if, 
as is now proposed, the glowers are aged before they are sent 
out, the deterioration with time may no longer be observable. 
As regards Hartman’s observation, that old glowers show an 
increase in luminous intensity, the author points out that 
Hartman kept the current constant rather than the power con- 
sumption. As the resistance of the glower increases with age 
a constant current means an increased power consumption, and 
hence a greater emission. 
[L. R. INceRsoLL, Phys. Review, November, 1903.] 


Luminous Efficiency of Vacuum Tubes. When Wood measured 
the temperature of the positive light column directly by means 
of a bolometer mounted in the tube itself, he found that the 
luminous gas was only a few degrees above the temperature of 
the room. Anugström found that the light emitted by nitrogen 
at 0:15тт. pressure has the extraordinary luminous efficiency 
of 90 percent. These facts have led E. R. Drew to undertake 


a careful study of the temperature and luminous efficiency of 


glowing vacuum tubes, on the general lines of Angstróm's 


experiments, but using a radiometer instead of a bolometer or 


thermo-couple on account of its freedom from magnetic dis- 
turbance. Owing to the great variation of the efficiency with 
the diameter of the tube, the author first made a comparison 
of two tubes of different diameters under identical conditions. 
He found that a tube 18mm. in diameter has about half the 
efficiency possessed by a tube 9mm. in diameter, and the 
efficiency is always a little less for alternate currents than for 
direct currents. The luminous efficiency of vacuum tube 
radiation from air at the pressure of 1mm. is approximately 
20 per cent. A considerable proportion of this radiation is 
due to a single line, or narrow group of lines, at wave-length 
4-754. The author discusses the results from the point of 
view of the electron theory. The theory that the radiation 
is due to collisions between charged particles and neutral gas 
molecules, and that the proportion of high-frequency radiation 
increases with the energy of these collisions, is sufficient to 
account for the observed facts in all cases where the conditions 
are well enough known to warrant its application. The tem- 
perature of the glowing gas was found to range from 50 to 
100 deg. above the ordinary temperature. 
[Е. R. Drew, Phys. Review, November, 1903.] 


Chemical Effects of Röntgen Rays.—R. Luther and W. A. 
Uschkoff have discovered a hitherto unsuspected difference in 
the behaviour of light and of X-rays in their action upon a 
photographic plate. Röntgen rays, even after a very short 
action upon gelatino-bromide paper, alter its sensitiveness to 
light, either Increasing or diminishing it, whereas a previous 
exposure to ordinary light does not affect, the sensitiveness of 
the paper for X-rays. In one experiment, the authors exposed 
a paper to an X-ray object for such a short time that, under 
ordinary conditions, no image would have appeared on develop- 
ment. They then exposed it to diffuse daylight until the 
paper turned grey, and then the Rüntgen ray image appeared 
on development black on a grey background. This result led 
them to try whether under-exposed pictures taken by ordinary 
light could be brought out by a subsequent treatment with 
Róntgen rays. In this they were, however, disappointed. 
When a sensitive plate is exposed first to light and then to 
X-rays, the effects of the two agents are simply added to each 
other; but, when the X-rays act first, the final outcome is 
complicated by something resembling solarisation. The den- 
sity of the final product may then be represented by the 


formula, D = R + е where R is the density of the Róntgen- 


ray image taken by itself, L that of the light image and a a 
constant. It is evident that D may be either greater or smaller 
than R. The authors confine themselves for the present to 
a statement of the facts, but hope shortly to furnish an 
explanation. 

[LurHER and Uschxorr, Phys. Zeitschr., December 15, 1903.] 


N-Rays.—H. Zahn has vainly endeavoured to observe the 
N-rays discovered by Blondlot. He says that the latter's 
experiments as described by him have been repeated in several 
quarters, but so far without success. He himself employed a 
method which he claims to be more sensitive, as well as more 
objective, than that of Blondlot. He allowed a small sensitive 
flame to illuminate a selenium cell, hoping to find the existence 
of N-rays indicated by a change in its resistance. An Auer 
burner was surrounded by sheet-iron as in Blondlot's arrange- 
ment, and its light was concentrated upon a small gas jet 
placed in front of a selenium cell of 6,000 ohms normal resis- 
tance. An alteration in the resistance, amounting to 5 per 
cent., could have been determined with certainty, and as 
Blondlot's results lead one to expect a change in the bright- 
ness of the flame, amounting to at least 100 per cent., the 
experiment ought to have been successful. But the result 
was entirely negative. So it was when the author operated 
with a small spark worked with a string interrupter with ter- 
minals of various shapes and materials. The author does not 
go so far as to deny the existence of the N-rays, but points 
out that their discoverer has not described his experiments 
with sufficient detail, and that the rays can certainly not be so 
easily observed as he alleges. 

[H. Zaux, Phys. Zeitschr., December 15, 1903.) 
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ELECTRIC TRACTION WITH ALTERNATING 
CURRENTS. 


The following is an abstract of the discussion which took place 
at the Manchester Local Section of the Institution of Electrical 
Engineers on Tuesday, December 15th, in connection with 
Mr. Eborall's Paper on the above subject. The Paper itself was 
published in our last two issues. 


The CHAIRMAN (Mr. Cowan) said that the most striking thing about 
the Paper was its evidence of the rapid advance made in the use of 
alternating-current motors. He remembered that when the author last 
gave a Paper on electric traction before them, he had regarded the use 
of alternating-current motors for traction work as a hopeless problem. 
He (Mr. Cowan) and Mr. W. Atkinson, five years ago, spent much time 
on a single-phase series alternating-current motor. A model was made 
and tested, but the difficulties of commutation were enormous, and 
sparking defects caused them to cease their investigations on these lines. 

Mr. PORTHEIM did not approve of single.phase repulsion motors, 
and he drew attention and maintained that Fig. 9 of the Paper, 
showing results of tests made by the Union Company on an experi- 
mental coach fitted with motors of Messrs. Winter and Eichberg's 
design, was misleading. He also read extracts from a letter from 
Herr Bláthy comparing three-phase and single-phase motors for 
economy and efficiency, to the credit of three-phase. The losses 
were greater in single-phase, more expensive gear was required for 
regulation, and they were restricted to a low-pressure system. Regu- 
lation with three-phase was effected by the half-speed cascade arrange- 
ment. The capital outlay for three-phase and single-phase was the 
same. He considered it no disadvantage that three-phase motors had 
to take the worst grades at full speed, and thought sub-stations ought to 
stand the overload. Toobtain the same acceleration the cost of three- 
phase was only equal to continuous-current equipment. Regeneration of 
three-phase on the down grades was an advantage. He remembered 
making arrangements to supply three-phase traction current to a colliery, 
and when the line came to be operated with empty trains going up and 
full ones coming down from the colliery, they found that instead of supply- 
ing current to the colliery they were supplying current to the supply com- 
pany. This was quite true. Comparing the double trolley with the single 

e drew attention to the fact that the same power could be trans- 
mitted through the double trolley at a lower voltage, and, any way, the 
cost of the line could be only 7 per cent. of the locomotive equipment. He 
believed it was only 14 per cent. on the Valtellina Railway. The three- 
phase motor was as simple as any other motor, and in heavy main.line 
work the pressure would have to be greater for single-phase than for two- 
wire three-phase line. 

Mr. RITCHIE said he had experienced serious trouble with alter- 
nating-current series motors in factory work, and asked if those described 
by Mr. Eborall were quite satisfactory in this respect. 

Mr. 8. L. PEARCE disagreed with the author when he advocated 
different systems for main line and suburban railways. Main line con- 
siderations would mainly determine the systems for use on the other 
lines, and, speaking as one having had some experience of a composite 
system, he could put it forward as the most satisfactory. The figure 
106 watt-hours per ton- mile onthe Valtellina Railway was very high, and he 
quoted 45 watt-hours per ton-mile for the Central London Railway by way 
of comparison. The cost of using & rail return was 20 times as great 
with alternating currents. 

Mr. FRITH asked for information on the Zossen Railway. He wanted 
to know if the track had. been broken up by their 90-ton car, and if they 
had transformers on the car and three-phase induction motors. 

Dr. BOWMAN was gratifled to realise the rapid progress made in 
single-phase working. 

Mr. ANDREWS commented on Mr. Eborall's statement that electric 
traction was not во reliable as steam traction, and asked him to locate the 
trouble. Speaking of the tandem arrangement, he did not clearly under- 
stand why the motors ran at half-speed—he could understand them 
running below synchronous speed—but why half-speed ? 

Mr. HUTCHINS suggested tbe use of a variable speed gear, instead of 
dissipating energy in the present regulating arrangements. 

Dr. RHODES spoke of compounding the generators themselves, and 
pointed out that wattless currents prevented a generator from doing its 
work. He commented briefly on the figures 834 and 66 per cent. energy 
current for full load and half load mentioned on p. 328, giving an analogy 
in amperes. There was a want of proper speed control; the tandem control 
1 was not satisfactory. The usual way of connecting the primary of 

e first to the stator of the second restricted the arrangement to low pres - 
sure. He commented on the theory of the arrangement, but admitted that, if 
his explanation were correct, he failed to see how power was returned to the 
line. Perhaps the author would enlighten them. He did not believe in 
single phase with commutators. The great point about alternating-current 
motors would have to be the absence of a commutator and freedom from 
repairs to minor details. The preference was given to three-phase motors 
in big power plants because they would stand most ill-treatment. 

The CHAIRMAN regretted that they had not heard anything from the 
W E men present about the Washington-Baltimore single-phase 
ra Way. 

Mr. EBORALL, in reply, said that there was no hope for single-phase 
motors starting with phase splitting arrangements beyond ordinary 
industrial application. He defended commutators in low frequency 
single-phase motors, but said that in any case a series motor was 
hopeless over 25 cycles. He gave a further explanation of the diagram, 


Fig. 9, and the limiting transformer ratios 24: 1 and 8:3: 1 with the aid 
of the blackboard. In answer to Mr. Pearce, the figure 106 watt-hours 
per ton-mile was quoted from Mr. Kapp's report and was correct; 
it related only to the period of acceleration and retardation. Taken over 
the whole line the value would come down very much, and would com- 
pare more favourably with Mr. Pearce's figure of 45 watt-hours per ton- 
mile on the 5 Railway, where, however, it must be 
remembered that artificial gradients are provided. Impedance of the 
rail return had been dealt with in a footnote, where references to 
investigations on the subject had been given; for the rest, for 80lb. 
bonded rails the apparent resistance at 25 cycles was about 10 times 
that with direct current. In answer to Mr. Frith, he said that they had 
reached & limiting speed of 120 miles at Zossen. At higher speeds 
than that, the trains swayed and rocked dangerously. In answer to 
Mr. Andrews he pointed out that a steam locomotive had fewer weak 
links, such as transmission line, sub-stations, Ke. Dr. Rhodes was 
right about the working of the tandem arrangement, but if he considered 
that by this arrangement he got virtually a single motor with twice the 
number of poles, he would arrive at the solution of the problem much 
more quickly. 


EXPERIMENTS ON EDDY CURRENTS.* 
BY W. M. THORNTON, D.SC, 


§ 1.—EXPERIMENTS ON Massive CAST-IRON AND STEEL lüscas. 


Kiddy currents are induced in solid masses of metal by any 
variation of a magnetic field traversing them. The loss of efticiency 
of dynamo-electric machines from this cause can be approximately 
determined from the fact that while other losses caused by hysteresis 
and mechanical friction vary directly with speed, eddy-current 
losses are proportional to its square. The usual way of conducting 
the separation test is to run the machine light, at the same 
excitation but at different speeds, as a separatelv.excited motor, 
and to plot the current taken by the armature vertically, the 
brush voltage or speed horizontally. A line is obtained which 
cuts the vertical axis, and the current required to overcome the 


Cast Steel 


Area, 11 64 sq. in. 
777 turns, 1 per in. 
Weight, 3 cwt. 


Fio. 1.— Yoke Rivas ron Maanetic TESTS. 


à . in. 
1,000 turns, 13:16 per in. 
Weight, 6 cwt. 


Area, 26:14 


eddy-current loss is the height of the line above a horizontal through 
this point of intersection. Measured in this way eddy loss is found 
to account for 95 to 50 per cent. of the loss of efficiency at light load. 
(Hawkins and Wallis, The Dynamo,” 8rd edition, p. 689.) The 
increased loss at full loads depends very much on the construc. 
tion of the machine. It is greater with poles and pole-faces of high 
electrical conductivity than with cast iron, because the circulation 
of the local eddies varies not only inversely with the specific resis- 
tance, but as the square of the permeability. It is for this reason 
that they are much greater in iron than in copper, for the ratio p*/p 
is 500,000 times greater for the former than the latter at ordinary 
flux densities. A comparatively small variation of magetisation 
will, therefore, give rise to strong currents when they are permitted 
to flow. 

Before examining in detail the losses in a machine, it is well to 
know how eddy-current loss is related to hysteresis and copper 
losses in the most perfect case—that is, of a massive closed iron 
ring covered with a uniform winding and excited by an alternating 
current. For this purpose it is only necessary to measure the 
curreut taken and watts absorbed by the coil under different con- 
ditions of excitation and at different frequencies. "Tests were made 
on two yoke rings (Fig. 1), kindly lent by Messrs. W. H. Allen 
& Co., the hysteresis loops of which have been determined by a 
special method independent of the influence of eddy currents in the 
eore. Eachring was connected in turn first to the supply mains at 
& frequency of 88, and then to experimental alternators giving 
either 18 or 87 periods per second. The results are recorded in 
Table I. 


* Paper read before the Newoastle Local Section of the Institution of 
Blectrical Engineers on- Monday, December 14th. Slightly abridged. 


420 THE ELECTRICIAN, JANUARY 1, 1904. 


Table I.—Cust-steel Ring. 


— — —ę— 


Hyst. Eddy Eddy V/A 
ае watts. hysteresis. ohms. 


' 


Volts. Amp. Watts. cos . ~ г? 


— m 2ꝛů4x ͤ ee 


| 


| 
| 
| 


31:8 |071 226 1:0 885 096 154 | 62 0-4 44-1 
420 110 415 099 885 19 | 27:3 | 1225 045 | 420 
607 L:5 842 | 0-93 83:5 427, 89-0 ' 41-0 1-05 405 
815 2-0 1480 091 83-5 76! 40-4 1000 2:47 40-7 
1000 2:8 254-0 0:90 83:5 149 | 43-0 196-0 4:55 30-6 
25-0 ‘11 275 10 1393 23, 56 , 196 3:5 92:7 
765 '49 9890 0:9 158149 142 2413 170 18-1 
80-5 5:39 392-0 09 190 19-7 | 1975 3170 160 14:9 
89-0 6°25 5020 0:9 188202 20:2 40T5 203 14:2 
Cast-iron Ring. 
100-0 |0°67 | 60:5 0˙9 83-5 L8 | 2L0 ^ 38-0 18 149-0 
37-0 (0°39 | 130 09 370; 041 86 43 05 95-0 
45:9 | 0-534) 21:4 0-89 370 0:83: 125 801 0-64 85:0 
102-5 0:182 68:4 0-84 370 1:78! 496 170 0°34 132-0 


When the frequency is high, it is impossible to work out the 
hysteresis loss from loops obtained by a slow cyclic process, but 
when the magnetisation is less than saturation the eddy-current 
and hysteresis losses can be separated by considering the latter to 
be proportional to the rate of change of the induction—that is, for 
low values to the exciting current—and the former to its square. 
Thus, if 10 represents the total watts less the copper loss, it can be 
written w=ai+bi?, where а is the watts lost by hysteresis per 
ampere and b those lost by eddy currents per (ampere)?. a and b 
can be found from two readings 0, — ai, + bi,?, 0 — ai, + big! ; so that 
а=“ ТИЛ, and Ьан -. 
271200 — tg) 2123071 13) 

At the higher frequency the greatest value of b for the steel ring 
is 25 watts per (ampere)?, and of a 31:6 watts per ampere, but these 
co-efficients vary with the saturation, and should be determined 


7 Cast ron. 278 Amperes 


IV. 


Continuous Voltage 52-2 
Alternating Voltage 103. 


Cast-Iron Ring 15*4 Amps. 


Continuous Voltage .100. 
Alternating Voltage, 100. 


Cast Iron Ring 26-8 Amps. 


N 


у 0 
IAS Sip fe 


. Magnetio Oscillations in Yoke of : 
.. Exploring Coil Voltage. 
1500 Kw. Turbo-Generator Exciter. | uliipolar Qenerdtor- 


Showing Variation of Reluctance. 
Fio. 2. 


from adjacent values for the whole range of exitation. Thus, for 
the lowest current b is 1275. In this way the eddy current and 
hysteresis losses have been calculated. At the lower frequency it 
has been assumed that the shielding effect is not sufficient to lower 
the magnetisation reached at the inner parts of the core, because 
the long thin cross-section is very much less favourable to the flow 
of eddy currents than a circular area. The values of the hysteresis 
watts have in these cases first been found from the loops and the 
eddy loss deduced, but the results were also checked by the above 
method with an agreement within a few per cent. For example, 
the calculated values in column 8 corresponding to 241:3 and 407:8 
are respectively 240 and 402. 

Much difficulty was experienced with the cast-iron ring in getting 
consistent readings. This was found to be due to the retentive- 
ness of the iron. The highest alternating voltage available in the 
laboratory is 100, and net having a suitable transformer the greatest 
current reached at the highest frequencies was 0°67 ampere. The 
power-factor was found by the secillogeaph and the watts calculated, 


but there is little practical interest in these very low magnetisations. 
Typical oscillograms are given in Curves I. and П. (Fig. 2). By 
an inspection of the tables it will be seen that as losses increase the 
power-factor decreases. This cannot be due to the increase in per- 
meability, for that is higher at the lower maznetisations. It means 
that with small coil currents, the eddies are sufficiently great on 
account of the high values of u to prevent waves of any strength 
entering the core. When the whole core is magnetised by the 
large coil currents, the loss by eddy currents is increased, not 
because of their greater intensity, but of the larger area of the core 
brought into activity. 

[t is interesting to compare the behaviour of the two rings. The 
area of the iron ring is 2°25 times that of the steel. Its permeability 
is about one-half; the ratio of the turns on the windings are as 
1:285 to 1. The inductance of a coil with a laminated core being 
L=47T?Ap/l, where T is the total turns, A the cross-sectional area 
of the core, p its permeability, and ! its mean length, the correspond- 
ing inductance of the iron ring is 2°84 henrys, which is 1-44 times 
that of the stecl. The resistance of the“ iron“ coil is 2:9 ohms, 
that of the steel 1:9. These arc too low to affect the impedance, and 
the inductances would, with laminated cores, be in the ratio 1:44 to 1. 
They are actually 5 to 1. 

Table II. shows how the cores are affected and their magnetic 
properties inverted by the action of the eddy currents. 


Table II. 
— | Cast iron. , Cast steel. 

Mean permeability from loops ................ ш =260 | 5200 
Calculated inductance ...................... 2-84 1:98 
Observed impedance ........................ 149:0 30°58 
Resistances of windings.................. ss. 2:0 1:9 
Krequency соев rr es PE 835 8305 
Observed inductance ........................ 0:445 0:058 
Actual permeability of cores as a whole........ ur = 40 Hrs 
Ratio fia ͤ U eC Ad kwon a 6:0 26:8 
Frequency .......... e eee n —€—— 37:0 13:3 
Observed impedance ........................ 132:0 18:1 
Observed inductance eee cia Ra 4 0:57 0:034 
P er ee P 51:5 11-7 
Rais // ⁵ðò 8 000 ' 445 


Cases of solid cores exposed to alternations of this kind are rarely 
met in practice, but it is common to find а solid framework carrying 
a flux-density less than saturation exposed to alternations of rapid 
frequency and considerable amplitude, as, for example, in the 
magnetic circuits of alternating-carrent machines. Some effects of 
these oscillations have been given in a former Paper, and the tests 
made on the Hastings plant show that they are present under the 
best conditions of practical working. To imitate such cases, Г placed 
an alternator in series with a continuous-current generator across 
the coil windings of the experimental rings, obtaining Curves III. 
and IV. (Fig. 2). In the larger of the two with 100 volts alternating 
superposed upon 100 volts continuous, the effect of the core in dis- 
torting the voltage wave is seen as a third harmonic. The current 
variation has an amplitude of about 12 per cent. of the mean reading 
and 17 per cent. when the continuous voltage is reduced to 50. The 
maximum disturbances of field currents observed in practical work- 
ing were 22 per cent. of the steady value in single-phase, 15 per 
cent. in three-phase machines, the average being about 10 per cent.* 
The ring experiments (Table III.), therefore, closely ро 
to the conditions of practice, and it may with reason be inferred 
that the losses will be in much the same ratio and of the same order 
of magnitude in similar yoke rings and magnet cores. 


| Table III. 

Con. Alter- Com- | 
tinuous nating , bined ~ |Amperes.' Watts. Cos ¢. 
voltage. : voltage. | voltage. | 

522 . 103 , 112 | s6 | 154 565 0-485 
1000 100 | 138 86 268 | 2,4100 0:65 

H H Hys- Watts Per | Eddy current 
con- alter- | teresis | ri’. eddy cent watts per cub. em. 
watts. current a of core. 


tinuous. | nating. 


— — — — ш 


89-6 10:4 35 ' 690, 180 121 , | 0055 
156-2 | 26:6 00 2,080 330 186 |. 0:101 
IMMER .—————————— 


To separate the continuous from the alternating-currept coni- 
ponents, the oscillograph records were necessary. The ammeter reads 
JI isin6)!, and by knowing the relative values of i and from the 
curves, their average values can be separated. Thus when the 
ammeter read 20:8, 24 was continuous and 4:08 alternating. The 
conibined voltage was taken with an electrostatic instrument. It 


* Vide The Electrician, September 4, 19038. 
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is seen that the intensity of the continuous magnetisation is so great 
that the hysteresis loop is closed for the range of alternating-current 
employed. There is, nevertheless, a wave of magnetisation accom- 
panying each reversal of the alternating component, which, though 
the permeability is comparatively small, still entails & certain loss 
in the core, amounting in the second case of Table III. to 330 watts, 
or 18:65 per cent. of the whole energy dissipated, and in the second 
case, when the permeability is slightly greater, to 21 per cent. 


$ 2. Tests oF CONTINUOUS AND ALTERNATING-CURRENT MACHINES. 


From these results it can be concluded that if in any machine 
the field current shows a synchronous variation, caused by armature 
reaction, of about 10 per cent., there will be a loss in the core by 
eddy currents, which will be a large fraction of the total losses in 
the machine. | 

In the experimental machine tested the total volume of the two 
magnet cores and yoke is 30,000 cubic cm., all of which is exposed 
to varying magnetisation, though not of the same amplitude. Run- 
ning it asa shunt motor, light and varying the speed, the eddy- 
current loss at 1,150 revs. per min. is found to be £50 watts. Now, 
the energy lost in an iron core varies as the square of the alter- 
nating ampere-turns applied to it; but the secondary voltage in an 
exploring coil about the core is proportional to the primary ampere- 
turns. By measuring the exploring coil voltage under various 
conditions of working, the magnetic movements producing eddy 
currents within the core can be gauged. Table IV. gives a few 
results obtained in this way, the deflections being those of a hot- 
wire galvanometer placed across the series turns. When the brushes 
were central, very little deflection was observed. They were, there- 
fore, moved backwards until commutation took place in the fringe 
from the trailing tip and slight sparking was visible. They were 
fixed in this position during the tests. The disturbing influence of 
the armature current is seen by the great increase in the square in 
column 6 with load when the fields are weakened. Why there is 
any deflection at all is a question which will be answered in 
section 3. The deflection obtained when the machine was running 
light as a motor with the brushes forwards to the same angle that 
they were previously backward was 0,2252, with an armature cur- 
rent of 9 amperes. The figures in the last column give the relative 
eddy-current losses in a loaded generator to those in a motor running 
light, which are given above. 


Table IV .— Continuous-current Generator. Speed, 1,120 revs. per min. 


: Flux i Square 
г | density Voltage. Current. D tion ! of ratios 0 Я 
current. in gap. | | | of 0. | 0, 
| 0 | 6:25 | 1-0 0-59 
87 | 6,100 ' 128 30 8˙5 1:85 1:07 
| | 51 18:0 | 4-8 2:5 
| 72 | 18:0 8-3 48 
| | 0 | 165 1:0 0-03 
27 | 4,475 110 30 4:5 8:4 0:8 
| 50 8:0 26:5 0:95 
71 12-0 60-0 2:15 
0 0:65 1:0 0:006 
17 2,980 75 80 3:2 24:2 0:15 
| 51 6˙0 85:0 0:53 


It is difficult to imagine a loss of 2,800 watts by eddy currents 
in à 10kw. machine, even with the brushes far backward. The last 
column of figures must stand for what it is worth as a test of the 
method, but it was thought well to devise another, and the method 
finally adopted was to pass an alternating current through the series 
windings and to measure the power at different currents or frequencies, 
vide Table V. 

Applying the previous method of separating hysteresis and eddy- 
current loss, the three components have been worked out. It is 

easonable to suppose that, in this case, practically all the eddy 
currents circulate in the solid frame, for it is certain that those in 
the laminated armature are exceedingly small compared with the 
circulation in the solid core around which the magnetising coil is 
placed. According to this table, it takes about 2, 000 ampere-turns 
applied to the coil at a frequency of 88 to produce eddy-current loss 
comparable with that observed in a motor running light, but since 
the loss varies as the square of the frequency, it would take only 
13*8 ampere-turns to produce the same effect at a frequency of 1,000, 
which is that of commutation. It may be pointed out that the loss 
in the solid frame—viz., 480/80,000, or 0*016 watt per cubic centi- 
metre—-is not, widely different from that obtained in Table III. from 
experiments with alternating currents on cores already saturated. 
fore proceeding to consider the causes of eddy-current trouble 
it may be of interest to show by Table VI. the behaviour of the same 
machine as an alternating-current generator. The internal dis- 
turbance when working. single-phase is greater than in continuous- 
current generators, but with three-phase currents much less, and it 
is known that the efficiency of the machines is greater in the latter 
case. If the greater part of the eddy-current loss takes place in the 
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Table V. 
| „ | 

| | Eddy-cur-| Hyst. |Ratio eddy 

Volts. Amps. Watts. Cos $.| IT. ДЕ rent watts.| watt. /hysteresis. 
86:0 | 41-4 2,800; 0-64 | 4,554 698 | 1975 |2550. 77 
56:8 | 262 ! 900, 0-60 | 2,882 280 790-0 | 82:0 9:6 
430 | 17°75 468, 0:61 | 1,952. 12:8 308-0 | 92-2 3-9 
255 119 220' 0-72 1,310 56 168:0 | 514. 318 
18-25 | 8:05, 115˙5 0:78 | 885:5! 26 74:5 | 884, 1:94 
121 | 527 502 078 |5797, 11 819 | 172) 1:85 


Table VI.-—<Alternating-current Generators. Speed, 1,120 revs. per min. 


——- 


Line 


H | 
=u aürreni , Volts. шен Watts. | Cos œ. | 0. 
8:7 81 0 0 — | 0 
3-7 15 33:5 2.460 10 4:85 
| 8:7 71 52-0 2,700 | 10 | 14:0 
Single-phase .. 8-7 69 600 ' 4,050 | 098 195 
9-7 52 3350 1740 | 10 6:0 
| 2-7 47 470 9,260 | 10 | 181 
17 95 83:0 | 1,160 | 10 4.7 
( 20 44 . 9250 | 1,640 | v75 0:5 
Threephase..-, 20 | 40 370 | 2290 | 075 | 0-5 
( 20 | 87 550 | 8,040 | 0-75 0-85 


— —— — — — 
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armature, why should, three-phase working be so much better than 
single? To show that it does not, a single-phase current was passed 
through the armature by way of the slip-rings, and the losses sepa- 
rated by the method given in the appendix. The magnitude of the 
hysteresis loss in ordinary working can be found with accuracy, and 
is 10 per cent. or more of the total losses, so that the eddy-current 
loss in the armature may be taken from the table in the appendix 
at about 8 per cent. But the total eddy-current loss for a continuous- 
current machine is about 80 per cent. of the whole. The remaining 
27 per cent., or practically all, must, therefore, take place in the 
solid magnet frame. 


$ З. OscrLLoGRAMS OF MAGNETIC FIELD DISTURBANCE BY VARIA- 
TION OF ARMATURE REACTION AND RELUCTANCE. 


It has been shown that large eddy-current loss can take place in 
the magnet frames of both continuous and alternating-current 
machines. In the latter class the chief source of the loss is, no 
doubt, variation of armature reaction; but in the former the con- 
ditions have been generally thought to reach a steady state, or one 
in which the magnetic movement is confined to the armature teeth 
or pole-faces. 

There are in continuous-current inachines four possible sources 
of disturbance; the first and most important at light load being 
imperfect centreing of the armature or adjustment of the air-gaps. 
The second is the variation of reluctance caused by the teeth of the 
armature moving across the pole-face. The third is the slight 
peripheral shift of the cross magnetising belt to and fro during com- 
mutation ; and the last the variation of reaction set up by a rise and 
fall of armature current, caused by phase swinging or uneven turn- 
ing moment of the engine. 

ба my last year's Paper it was shown that imperfect centreing 
caused double-frequency waves of magnetisation in the solid cores 
when the armature was revolved mechanically with no current of 
any kind in its windings. During some experiments at Neptune 
Bank station it occurred to me that the magnetic circuit of the 
exciter of the recently-installed 1,500kw. turbo-generator might 
show signs of internal movement. An exploring coil of 10 turns 
was, therefore, wound around the yoke of the machine, which is 
bipolar, mounted on the end of the turbine shaft, and itself separately 
excited from the main exciter 'bus bars. The remarkable result is 
shown in curve V., Fig. 2. There are two effects present, one syn- 
chronising with the three-phase current generated in the main 
circuit, the other with commutation in the exciter. The generator 
has four poles and a revolving field. The oscillograph motor was 
driven from the main supply, and the cause of the wave in the 
curve must be looked for in something which goes through a 
cycle in half a revolution of the shaft. The current leaving the 
exciter showed no such wave, but only & small irregular ripple 
evidently set up by the three-phase reaction. The disturbance 
must, therefore, arise within the exciter, and it is not difficult to sec 
that such an effect can only be produced by a slight eccentricity of 
the armature on its shaft, so that when the hump is opposite either 
pole the reluctance of the exciter circuit is least, and when between 
them greatest, causing a reaction at double the speed of the exciter 
—that is, synchronising with the main supply. The superposed 
ripple has 15 periods to that of the wave, and, therefore, coincides 
with the frequency of commutation, for the exciter has 80 seg- 
ments. The machine delivers 210 amperes at 80 volts, and the 
demagnetising ampere-turns vary by about 125 during each 
short-circuit. For let the angle covered by one brush be 0, then 


when commutation is perfect there is a change of current from a 


F 
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positive to a negative maximum in that space. By unfastening one 
of the connections to the commutator and joining the ends to two 
slip-rings, the brushes of which are then connected by a low resis- 
tance, this change of current can be observed in an oscillograph. 
Fig. 8 is a typical curve from a machine with wide carbon brushes, 
The current falls rapidly to zero and grows slowly to its opposite 
maximum. 

Let the point of passing through zero be after 0:06 of the brush 
angle has been traversed, then the entering current will be rapidly 
falling while the leaving current is rising, the effect in cross ampere- 
turns being the same ns if the former persisted at its full value for 
an angle 0°03 0, then suddenly ceased, and the latter reached and 
maintained it about 0°70 before release. There is, therefore, a 
resultant peripheral shift of the cross ampere-turns equal to the 
mean of these effects, or about 0:36 Ө 1,C/360, where C is the 
total number of conductors on the armature. Taking 0 = 204ер., 
there is for the exciter an oscillating peripheral variation of about 
0°36 x 20 x 105 x 60,360, or 123 ampere-turns, This may not appear 


Fic. 3.—OscILLOGRAM or CHANGE OF CURRENT DURING COMMUTATION WITH 
WIDE Carscn BLUSHES. 


great, but in a low-voltage machine it may be an appreciable frac- 
tion of the total winding ampere-turns. In this case it is sufficient 
to disturb the whole magnetic circuit to the extent shown. The 
section of the yoke is Sin. by 14^5in., and it is of cast iron, in which, 
as we have seen, there is comparatively small damping by eddy 
currents. The etfect is not likely to cause much loss by core heat- 
ing, but it is this further evidence of disturbances in the magnetic 
circuits of large commercial machines constructed with great 
accuracy which leads me to regard them as universal, and as a 
general source of loss of efficiency. 

To illustrate the extent to which these oscillations set up in com- 
mutation affect the magnetic circuit, I connected the series coils of 
a Pallion six-pole generator, which has a steel frame and poles and 
cast-iron shoes, to the hot-wire galvanometer and, keeping the load 
constant, varied the brush position. (There is a slight permanent 
reaction caused by the armature running out of centre by an amount 
too small to be observed. This variation of reluctance can be seen 
in Curve VI., Fig. 2, where the voltage in an exploring coil placed 
about the bobbins varies between the limits of the shaded area 
in time with the speed of the machine, the oscillograph motor run- 
ning at three times the speed. This is a confirmation of the cause 


ww Р.А. Backwards “~om. Forwards 
Fig. 4.—VABIATION oF EXPLORING Com VoLTrAGE with Bresn PosrTIoN 
IN CoNTINCOUS-CURRENT GENERATOR, 


of the wave in the Wallsend curve, though it was in that case 
stationary on the screen, the speeds being identical.) Апу increase 
of voltage can then only be duc to the change in the magnetising 


auupere-turns during commutation, for this is the only thing which 


is varying. It is seen from Fig. 4 that when the brushes are rocked 
backward until there is sparking there is an active movement within 
the core, which when they are forward is much less. Both curves 
show signs of rapid changes of considerable amplitude. To investi- 
gate this further, the resistance connecting the experimental slip- 
ring brushes was removed and the two adjacent commntator seg- 
ments short-circuited by a copper bridge One coil of the armature 
then acts as an exploring coil, the voltaze in which is at every 
instant proportional to the strength of the field through which it is 
passing. 
few of the results are recorded in Fig. 5. 

These curves are of interest as being, I believe, the first to show 
the instantaneous distribution of polar magnetism in dynamo- 
electric machines. Their full consideration must be reserved for 
another occasion. It is seen, however, that when the brushes of a 
-generator under load are moved backwards, the magnetism in the 
pap is caused to oscillate at a speed much higher than that of the 
nost tnd in ripples. These are in a state of oscillation, the ainpli- 

reell is greater with strong fields and tor brysh positions 


The rings were then connected to the oscillograph, and a 
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which correspond to commutation taking place in a strong field. 
The effect does not depend upon sparking at all, for in the fifth 
curve there was scarcely any, while in the second, with brass 
brushes, it was very heavy both in the forward and backward 
positions, These brushes were narrower than the carbon, and the 
peripheral shift is thereforeless. In generators or motors, the ripples 
are strongest at the pole tips with the most stray field. 


olight Sparking under Brushes. 


No Sparking. Б В.50 Атрз. 


Continuous Current Generator. 


80 Amps, 


ireui carbon Brushes, 
Open Circuit. , eeu. сыын 
2 6. C. 65 Amps. 
F F.60 Amps. 
B. 86 Amps. 
C. 91 Amps. B. 40 Amps. 
F. 97 Amps. 


C. C. G. Strongfield Brass Brushes. 
5000 Lines per Sq. Cm. 


Very heavy Sparking F and В. 


C. C. 6. 3300 Lines per Sq. Cm., 
Carbon Brushes. 


Less Sparking than in 5. 


s Amps. 
: F. 50 Amps. 
C. C. G. 2200 Lines per 89. Cm. 


Carbon Brushes. 
Very little Sparking. 


8 
F.40 Amps. 
AA Pii 


B.85 Amps. 


C.C.G. 3300 Lines per S9. m. 
Brass Brushes. 


Sparking much less than in 2. 


C. C. 0. 2200 Lines per 8q. Ст. 
Brass Brushes. Carbon 


C.C. Motor 2500 Lines per Sq. Cm. 
Brushes. 


Very little Sparking. Very little Sparking. 


В, C, Е denote Brushes rocked Backwards, Central or F rw rds. 
Fia. 5. 


It may, therefore, be concluded that of the four causes given, the 
first and third are active in producing eddies. The second is known 
to be by the heating of pole-faces with slotted armatures. It 
remains to examine the effeet of the last. 


(To be concluded.) 


... GT SN NE ET TE ТЕЧНО 


FERRANTI: ALTERNATING-CURRENT INTEGRATING 
WATTMETER. 


A new alternating-current wattmeter possessing certain novel 
features has recently been introduced by Messrs. Ferranti Limited. 
The meter is of the induction-motor type, measuring accurately the 
energy consumed on an alternating-current circuit, whether the 


load is inductive or non-inductive ; and it is essentially a practical, 


commercial instrument, the energy being recorded directly in Board 
of Trade units, and no multiplier or constant is necessary. The 
accompanying illustrations show clearly the construction of the 
meter, and indicate the simplicity of its parts. 

The aluminium rotatable dise D. mounted on the spindle S and 
geared to the train of wheels CT actuating the index hands, serves 
the double purpose of an armature receiving the driving torque of 
the meter coils and also the retarding torque of the permanent 
magnets PM. One shunt coil, ShC, placed round the coil C of a 
special tubular electromaguet. TM, constitutes the shunt system. 
The core of this magnet has thrce outward radial poles, P?, alter- 
nating with four inward radial poles, P!, from the shell or tube of 
the shunt magnet. the plane of these poles being horizontal and 
parallel to the dise : this tubular magnet is placed below the disc. 

Iris well known that. in the case of the inductiou-motor type ot 
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meter, it is necessary that the shunt circuit should be very induc- 
tive, and in this connection a special tubular magnet is found most 
suitable, no choking coils, secondary circuits, resistances or com- 
pensating coils being required. The number of electrical connec- 
tions is thus reduced to а minimum, and the possibility of trouble 
therefrom considerably reduced. The series system consists of a 
slotted armature, SA, above the disc, the series coils SeC being 
wound in these slots. A wave-form of winding is used, somewhat 
similar to the winding adopted by Mr. Ferranti for his alternators 
in 1884; it will be noted that the slots of the series armature are 
almost directly above the poles of the tubular magnets. 

If the shunt circuit be sufficiently inductive, the eddy currents 
produced in the disc by the shunt field will be in phase with the 
impressed E.M.F. These eddy currents are acted on by the series 
field, which is in phase with the load current, giving a driving 
torque on the dise proportional to the E. M. F. of the circuit mul- 
tiplied by the amperes and by the cosine of the angle of lag of the 
main current behind the E.M.F., this being the true watts supplied 
to the circuit through the meter. The retarding torque duc to the 
perinanent magnets is proportional to the speed, and the disc there- 
fore revolves with a speed which is proportional to the watts. If 
the series and shunt magnetic systems could be made exactly syn- 


BOARD OF TRADE UNITS ^ 
1000 100 10 1 

CT, - , ^ 
Fst х" 4 


AMPS 


. voirs 61% 
8 С, „а 


SECTIONAL ELEVATIONS 


AND Pian or FERRANTI 


ALTERNATING - CURRENT 


Warr METER. 


metrical and placed relatively to one another in a symmetrical 
position—i.c.. the slots of the series magnet exactly above the shunt 
poles—then the dise would not revolve when the shunt coil alone is 
energised, and the meter would read low at the small loads owing 
to the friction of the train and spindle bearings. For the purpose 
of compensating for any dissvmmetry in the magnetic system due 
to small irregularities in material, workmanship and pivot friction, 
it is necessary to have some adjustment which gives a driving 
torque when no current passes through the series coil, this driving 
torque being insuficient in itself to cause rotation of the disc and 
train. In many other meters, special grooves, pole extensions 
or coils are required, but it is an important feature in the Ferranti 
design that no additional windings or parts are necessary. as the 
series magnet is simply turned about the axis of rotation of the disc 
to the necessary extent to effect the required compensation; for if 
the series magnet is displaced clockwise, the disc will tend to 
revolve anti-clockwise. But if, on the other hand, the series 1nagnet 
is put to the other side, the disc will tend to revolve clockwise. 
Hence it will be scen that it is possible to leave the series magnet 
slightly out of centre in the direction which gives a slight torque on 
the shunt alone, and this can be very accurately adjusted to com. 
pensate for pivot friction or for any dissymmetry in the magnetic 
circuit met with in manufacture. 


The adjustment can be most accurately made, and the meter can 
be calibrated or adjusted by the simple action of slightly altering 
the relative positions of the shunt and series magnets, and this is 
done by means of the two screws S! and 82. The driving torque 
with the shunt alone, even with the maximum possible displacement 
of the series armature, is extremely small, and as it will be noted 
that the armature is fixed bv a powerful clamp, Cl, and the two 
screws S! and S?, the possibility of the meter developing any 
tendency to creep on the shunt is very remote. The constant of 
the meter is also readilv adjusted by lowering or raising the series 
armature by means of the nut N on the threaded spindle TS, the 
effect of this being to strengthen or weaken the action of the coils, 
and after adjustinent the series magnet is securely fixed by means 
of the strong clamp Cl and the screw S3. On all conditions of 
circuit, inductive or non-inductive, on overloads up to 50 per cent., 
and under variations of voltage to 50 per cent. above or below the 
normal, the meter is very accurate, and it is also practically inde- 
pendent of variations in frequency, wave form or temperature. 
Every meter is calibrated to the following limits of accuracy :— 13 рег 
cent. froin one-tenth to full load, and 23 per cent. from one-twentieth 
toone-tenth load. The accuracy is not affected by short-circuitthrough 
a fuse of double the capacity of the meter. It is said that a 10-ampere 
meter starts well with 0°05 ampere, and can be relied upon to register 
with a 250-volt 8 с.р. lamp. The losses in the meter are very small, 
and the efficiency is consequently high; in a 10 ampere 200 volts 
100 periods instrument it is claimed that the losses in the shunt 
circuit are not above 1:7 watts, and the series loss at full load does not 
exceed 0°8 watt. Only 0:015 ampere is required in the shunt. All 
Ferranti alternating meters are tested to withstand a pressure of 
1,000 volts alternating, applied between windings and case. For 
convenience in testing, all meters are calibrated to run at a 
standard speed of 40 revs. per min. at full load, the standard 
voltages for calibration being 100, 110, 120, 200, 220 and 240. For 
intermediate voltages the nearest standard is adopted, this making 
no difference in the accuracy of the meter. 

The terminal box is specially designed to facilitate testing, the 
shunt being connected to а fourth terminal, which can readily be 
disconnected from the main terminal, allowing the shunts of several 
meters to be placed in parallel on the voltmeter leads, and avoiding 
unnecessary opening of the cases. All meters are fitted with a onc- 
tenth unit train on front dial for facility in testing. 'The meters are 
fitted with removable jewelled brass settings, J, which enables a 
defective jewel to be easily replaced by a new one at any time 
without altering the calibration of the meter, all parts being 
interchangeable. 


SELECTION AND INSTALLATION OF HIGH-TENSION 
SWITCHING APPARATUS.* 


BY I.. L. ELDEN. 


The development of alternating-current generating and trans- 
mitting apparatus has been so rapid that since the year 1897 almost 
every ан of the electrical equipment has become specialised, 
and none more so than switchboard apparatus. To-day the switch- 
board of a prospective central station in any of the large cities 
receives more serious consideration than any other part of the 
station ; and justly so, for upon this particular unit largely depends 
the reliable and continuous supply of service from the station, it 
being at this point that most of the emergencies are cared for by the 
operator. When considering the construction of a switelio sard there 
are several points to be carefully considered before proceeding with 
the selection of the switching apparatus. The operating require- 
inents should largely govern this selection, and on this point it is 
necessary to decide whether a considerable amount of the responsi- 
bility be allowed to rest with the operators, or whether a certain 
amount of special apparatus be installed with the end in view of 
rendering the entire installation automatic. The former course is 
without question the proper one to pursue, as the special apparatus 
devised to care for unusual occurrences is at times very erratic and 
unreliable in action, and, under some conditions, inoperative. 

When the reliability of the generating and transforming apparatus 
now furnished by the manufacturers and the freedom from burn-outs 
which it enjoys are given full allowance, there is no good reason 
for complicating the switchboard to avoid an occasional emergency 
which may momentarily cause use of the apparatus in excess of its 
rating. 

The emergencies that occur in a well-controlled station which 
cannot be cared for safely and properly by a vigilant operator are 
few and far between, and in general fewer interruptions to the 
service occur in stations where the switchboards are arranged with 
simplicity in view, and reliable attendants are employed. I can 
scarcely place too much stress on the term simplicity’? when 
applied to a central-station switchboard, for that is the key upon 
which its success as a part of the station depends. 


* Paper read at a convention of the Association of Edison Illuminating 
Companies. 
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The types of switches which have been developed to meet the 
requirements of the last few years have become standardised to a 
certain degree, and for ordinary requirements there are certain 
types of oil switches available whose capabilities are now well 
known. For small capacities there is the hand-operated tank 
switch, having all breaks in а common oil tank, each pole being 
separated by barriers. This switch can safely be relied upon to 
perform its duties up to 2,500kw., but above that capacity recourse 
should be had to a modification of this switch, which is largely used. 
This modified switch comprises separate oil tanks for each pole of 
the circuit, all mechanism for operating the switches being attached 
to a common hand lever to operate all. The use of this switch is 
fairly satisfactory up to 4,000kw. to 5,000kw. where there is not too 
great a capacity, which can be concentrated at a fault in the system, 
as, for example, 10,000kw. to 15,000kw. For very heavy duty above 
these capacities there is available the motor or magnet-operated 
cell-type of oil switch now commonly in use in nearly all large 
Stations, which, seemingly, has unlimited ability to successfully 
rupture tremendous amounts of energy. The construction of this 
switch in brick compartments makes it one of the safest features of 
the entire switchboard construction, inasmuch as it practically con- 
fines any trouble that may occur to the switch itself. The use of 
oil switches should have the preference over all others for alternating- 
current work, where the voltage conditions do not exceed the known 
ability of the oil switch. 

Considering the location of the switching apparatus, it is very 
desirable that all of this material be installed in a room or building 
entirely isolated from the generating room, particularly if it be a 
steam-driven station under consideration. This is of prime impor- 
tance where continuous and uninterrupted service is desired, as the 
operator and switching apparatus are protected from any trouble 
that may occur in the generating room, and many times the 
operator is able to make such connections and arrangements as will 
prevent a complete shut-down, whereas if exposed in the engine 
room, as was the practice in the past, he was not able to operate at 
his highest efficiency, and, as has been frequently the case, much 
of the switchboard apparatus would be damaged to such an extent 
as to prevent an early resumption of current supply. The fact that 
a majority of the interruptions of service in the large modern plants 
arise primarily from troubles which occur in connection with the 
steam side of the plants is an argument in support of the above 
recommendation, and engineers of such plants who have installed 
their switchboard in separate buildings or rooms express the greatest 
satisfaction with the arrangement. 


The arrangement of bus bars for a station is one that should 
receive the most serious attention before a final scheme is settled 
upon, for the successful operation of the system depends a great 
deal upon the flexibility and ease with which the various units are 
handled. The preferable arrangement is a complete double set of 
bars arranged for sectionalising for the purpose of facilitating 
inspection, repairs and testing. In very large stations, the amounts 
of energy which can be concentrated at a given point make it 
absolutely essential that provision be made to separate any given 
section of bus bar in the event of a switch or other apparatus failing, 
thereby interrupting only a small part of the system. Each feeder 
or generator of the system can, under this plan, be isolated for any 
purpose whatever, and a station which has not had many cases 
each year when it was very desirable to do this would be hard to 
find. Of course, there are exceptions to the rule, and doubtless 
there are some stations where there would be no great advantage 
derived from the above arrangement when compared with a single 
‘bus bar installation. 


There have been some advocates of a single set of Биз bars, 
having in turn radiating from them a number of sub-'bus bars, 
thereby forming certain divisions of the system. Aside from the 
lower first cost, there is nothing to say in favour of this plan, and it 
has been advocated largely by those who did not fully realise the 
serious side of operating & plant when completed. The restrictions 
placed upon the operator as to the possible ways out of trouble in 
emergencies are many when compared with the double 'bus bar 
system, and additional cost should not be a bar to installing the 
proper apparatus. In some moderate-sized stations it has been the 
practice when arranging a double ’bus bar system, to specify double- 
throw switches or circuit breakers as a part of the completed switch- 
board. This, I think, is a serious mistake, as & much safer and 
preferable arrangement is two single-throw switches in place of each 
proposed double.throw switch, particularly at such points as it is 
possible to concentrate energy in excess of the capacity of the switch 
if a fault should occur in the switch. This last statement does not, 
however, apply to small lighting feeders for local distribution where 
the expense is prohibitive and the risk slight. 

Taking up the question of the proper switching equipment for 
generators, it is very gencrally conceded that no automatic devices 
are required for this work in the majority of stations, as it is rarely 
that anything happens to damage modern generators with the 
liberal momentary overload factor provided in their construction. 


provide suitable single-throw hand-operated non-automatic selector 
switches for connecting the generator to either set of 'bus bars, and 
in addition to these, in the case of generating units of 2,500kw. or 
over, an additional emergency switch should be provided and installed 
in series with the selector switches. If any automatic switch is to 
be used in connection with the generator this additional or emer- 
gency switch is the proper one to equip with the necessary tripping 
devices. 

Tripping apparatus is available for protection from two sources 
of trouble—namely, overload and reverse current. Overload devices 
are reliable and satisfactory, and while their use may be desirable in 
some plants, particularly where belted apparatus or generators of 
small capacity are in use, the reverse is true of the larger machines 
generally in use in large stations. Concerning reverse-current 
devices, there is yet considerable room for improvement in their 
design, as those at present on the market have not been entirely 
satisfactory to those who have had them in use. With reference to 
their use, it is suggested that the best use for them in connection 
with generator circuits is to indicate to the operator, by means of a 
signal of some sort, upon occurrence of a reversal of current, leaving 
it to his discretion as to what course to take to meet the existing 
emergency. In such systems as it is deemed advisable to use 
tripping devices for overload or reverse-current protection for the 
generator, these devices should be capable of being adjusted as to 
the time which will elapse before the switch will operate after the 
occurrence of the trouble. 

The switches to be employed for feeders should provide selector 
switches arranged to connect the feeder to either 'bus bar, and all 
switches should be equipped with automatic overload and time-limit 
devices. When equipping a lighting system it is advisable that each 
feeder should have its own individual connections with the bus bars 
in preference to the group method. This ensures less interruption 
to the service, as there is no possibility of other feeders being affected, 
as is sometimes the case where the selector switch controlling a 
group of feeders is tripped, due to the severity of the trouble which 
affected a single feeder in the group. This method will, of course, 
involve a higher first cost than the group method, but it is justified 
in a lighting system by the additional insurance against interrup- 
tions to the service, which in a system not having storage batteries 
as auxiliaries is a serious matter. 


The method of operating large switches by means of motor or large 
magnets seems to be the simplest and most desirable means to 
employ. The use of bell cranks and pipe connections with the 
smaller types of switches, when installed at a distance from and in 
connection with panel boards, affords a simple and reliable method 
of operation by hand, but when such switches are to be equipped 
with automatic tripping devices, some improvements could be made 
to advantage over the mechanical arrangements shown in some 
comparatively recent installations. It would be of considerable 
advantage to the operators to have the tripping coils on such 
switches brought to the panel and operate directly in connection 
with the operating handle, instead of being located out of sight and 
operating to trip and disconnect a portion of the mechanism only. 
The indicating devices at present used with remote-control switches 
to indicate the position of a switch can hardly be improved upon, 
and need no comment here. 


When a prospective purchaser of switching apparatus states his 
requirements to the manufacturers, he is sometimes offered a number 
of special devices which will accomplish various results, but which, 
if purchased and installed, usually require more attention than all 
the rest of the switcboard to keep in good condition. It is impera- 
tive in the majority of large stations where switches are operated 
by means of relays that a separate source of energy be employed to 
operate the switches, which shall not in any way be subject to 
fluctuations in the generating system, as, for example, a storage 
battery. 

Two general forms of construction have been exclusively used in 
arranging controlling panels for switchboards where the switches 
are remote control, namely, the bench-board and individual-panel 
systems. The panel system seems to be the more preferable of the 
two, because all of the instruments and other controlling apparatus 
belonging to the particular unit which the panel represents is con- 
fined to one panel, and a glance is all that 1s necessary to learn the 
condition of the machine, or feeder, controlled by a particular panel. 
With the bench-board system, having only the switch controls on 
the bench, it is necessary to have an additional board on which to 
erect the necessary instruments for each unit's control, and the 
task of lcoking from one to the other is a bar to rapid work by the 
operator. Another objection to the bench-board construction is the 
concentration of such an amount of control wiring in a small space, 
making that a danger point easily destroyed in event of a fire 
starting, due to the failure ot some part of the controlling apparatus. 
'The present formis of bench-board construction are very inconvenient 
and inaccessible as constructed, and leave much to be desired in the 
way of improvement. 

Wherever additional expense is not too great & burden, isolate 


For generators of 1,500kw. and over, the switching equipment should | all switchboards and switching apparatus in a separate room 
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or building, apart from the generating ог transforming apparatus. 
Instal 'bus bars in duplicate and provide for sectionalising 
same. In large lighting systems, particularly, arrange ‘bus bars 
and switching apparatus for operating the main generating 
plant in unit groups not exceeding 20,000kw., and, preferably, as 
smallas 10,000kw. At sub-stations operate feeders separately—that 
is, do not connect them in multiple, as by this means much of the 
switching apparatus is relieved from excessive strain. If, however, 
a station of 40,000kw. to 50,000kw. is to be operated as a single 
unit, delivering current to heavy feeders, connected in multiple at 
the receiving end, the introduction of suitable reactances, limiting 
the current that can flow in each feeder to a reasonable amount, 
would be very desirable. 

Wherever the conditions are proper do not use automatic switches 
on generators, but in some cases provide for reverse-current indica- 
tion, Equip all feeders with automatic time-limit and overload 
protective devices. Make the whole installation simple and acces- 
sible, and, above all, take plenty of room. Avoid grouping cables 
as much as possible, and use cable and wire about the board 
possessing slow-burning qualities and having ample insulating 
qualities to make it safe to handle. Use brick cell construction 
and oil switches when capacities and voltages are high, and avoid 
air-break switches wherever possible. Instal auxiliary breaks in 
series with all switches or any other apparatus which requires 
inspection or test, after board is in operation; in other words, make 
it possible to work on any part of the completed board with perfect 
safety and without interrupting the service. 

Bearing in mind that the completed installation will be operated 
by men entirely distinct from those designing and installing the 
switchboard apparatus in large stations, do not fail to give careful 
consideration and weight to the ideas of competent operators, who 
have had experience in similar plants already in operation. 


CORRESPONDENCE. 


te —— 


DYNAMO DESIGN. 
TO THE EDITOR OF TIIE ELECTRICIAN. 


SIR: I beg to bring to your notice a formula which I 
have devised for determining the lengths of the poles of field- 
magnets by a more direct method than is at present adopted. 
Since the length of the pole depends entirely on the length of 
the bobbin to be put on it, the method now used is to assume 
a trial value, then make a drawing of the machine and from 
this calculate the mean magnetic paths, from which are deduced 
the total number of ampere-turns required per pole. Assum- 
ing a suitable magnetising current, it is now possible to find 
the number of turns and hence to design the bobbin. This 
gives a new and final value for the pole length which necessi- 
tutes a new drawing, and alters the mean magnetic path in the 
pole cores and yoke. The schedule has now to be altered and 
the current changed to suit the new number of ampere-turns. 

The formula which I give below does away with the necessity 
tor any ampere-turn schedules or preliminary drawing :— 

Let D =the depth of wire on the bobbin. 

(„== diameter in inches of the wire DCC. 

n = number of turns of the wire per linear inch. 
L- length of one layer of wire; and 

S = number of turns of wire per bobbin. 


Obviously number of turns per layer — L x n, and number of 
layers D xn. Therefore, S2(Lx n) x(Dxn)e LDn?, But 
since n = /d, 5 = LD/d*,. 

Multiply cach side of the last equation by C = the magnetising 
current. We have CS2 LD. xC. But if C, the current 
density in the wire, and d =the diameter of the wire bare, then 
C =/ x Ci. 

Subs. for C, we have CS = . x jl Ca. 
have, Ye : CS x 655 Hence the formula is L= 1:49 

т D.C, M 
to 1:91 CSD . C. 

The constant is arrived at thus :—Assuming C, to be 700, 
the most suitable wire for every current can be found, then 
knowing both d, and d, (/d): is easily calculated, which multi- 
plied by 4% gives the necessary constant. I give a list of 
these constants for currenis varying from 1 to 10 amperes, 


Re-arranging, we 


though I think it would be sufficient to bear in mind that it is 
2 for J ampere and 1:5 for 10 amperes. 


No. of 4 jde No. of 4 (асу 
Current, S. W. G. wire, „ (2) | Current. S. W. G. wire. у 2) 
. rer are | | В bl. see ® жу 
1 18 19 | 6 12 1-58 
2 16 1:79 7 11 1-55 
3 15 172 | 8 11 1:525 
4 | 14 | 1:67 9 10 1:505 
5 13 1-62 10 9 149 


Current density taken as about 700 e € 

The method of using the formula is as follows:—Make a 
drawing of the armature as before, and from it calculate the 
number of ampere-turns required for the gap, teeth and 
armature body. This will give you the CS required for the 
formula. It will be noticed that these are not the total CS for 
one pole, but the modern practice is to make the gap fairly 
long and to keep the flux-density in the teeth high, so that the 
extra ampere-turns required for field-magnets do not, as a rule, 
exceed one-tenth of the C'S for the rest of the machine. These 
are amply allowed for by low current density chosen in calcu- 
lating tho constants. The depth to which the wire may be 
wound is governed by the permissible heating, and is, there- 
fore, dependent on the specifications and the designer's experi- 
ence; the usual depth is about 3in. The constant chosen 
depends on the magnetising current and, therefore, on the 
output of the machine. It only remains now to put in the 
values for the quantities in the formula to find L, the length of 
one on the bobbin ; to this must be added the thickness of the 
two bobbin ends and the insulation between the wire and the 
bobbin to obtain the true length of the pole. The ficld-magnets 
can now be added to the drawing of the armature, and having 
found the total CS, the bobhin may be designed and the extra 
ampere-turns allowed for, either by making the depth of the 
bobbin slightly larger, which, since both D and С are arbi- 
trary numbers, is of little importance. If the quantities are 
assumed to be 3 and 750 respectively, the formula is reduced 
to L = 86 to 85 CS/ 10. 

This formula is most applicable to alternator or shunt 
machines if a rheostat is to be used, as it does not make any 
allowance for the resistance of the wire, but it can be used 
for any shunt machines if the current can he approximated 
beforehand so as to get a suitable constant.— Yours, &e., 

London, Dec. 26. GEOFFREY Н. COOKE. 


PROTECTION AND TRAMWAY ENTERPRISE. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In Mr. Ather ley-Jones' recent Paper upon the Fiscal 
Question (as abstracted in your issue of December 18th) occurs 
à very serious case of * Russian scandal," which I crave pet- 
mission to point out. In your issue of November 27th, 
Mr. W. Pollard Digby, in a statistical article, states, “ As to 
the exact extent to which foreign generators have entered our 
central stations, it is not easy to say. Of electricity 
supply works in operation it can he stated that in 95 per 
cent. dynamos or alternators of Continentul manufacture are 
unknown," the italics being mine. In quoting from this Paper 
Mr. Atherley-Jones renders the above (according to your 
abstract): “It was worthy of note that in 95 per cent. of the 
electrical supply works in this country dynamos or alternators 
of foreign. origin were unknown ”—-i.e., ** Continental " has been 
extended to “foreign,” and the imports from the United 
States are entirely overlooked, although the competition from 
America has, till the last year or two, been much more severe 
than from the Continent.—Yours, &c., 


Brinton Hill, Dec. 30. EDWARD V. CLARK. 


Tramcar Roof Covers —In addition to Mr. Macedo's roof cover, 
whieh is being tried on the Leeds Corporation tramways, there is 
under probation a cover with glass windows and open platforms at 
the ends, an invention by the staff of the tramways department. 
T wo other patterns will be tried shortly. 
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ELECTRICAL JOINT STOCK COMPANIES OF 1903. 


The following are the more important limited liability com- 
panies connected with the electrical and allied industries 
registered during the past year, with their capital :— 


A. B. P. Accumulator Co.. £20,000 


Aero zone 12,000 
Alert Electric Co 2,000 
Alley and Maclellan........ . 130,000 
Anglo-American Motor Co. 20,000 
Anglo-Iberian Elec. Light 

and Power Co.. 10,000 
Auto-Electric Rifle and 

Target Co . . 60,000 
Automatic Telephone Co.. 100,000 
J. Bakewell & Co............. 15,000 
Bath and District Light 

Railway Co. 225,000 
Bath Electric Mfg. Co. 15,000 
Blake-Morscher Elec. Ore 

Separator Synd. ......... 10,000 
British Accumulator Со.... 5,000 


British Electric Calibrated 


British Electric Signs Co.. 20,000 
British Elec. Transformer 


o tees ОТТОН? . 200,000 
British Tramways & Gene- 


ral Construction Co. ... 300,000 
Brooker and Goss............ 5,000 
Bruce Peebles & Со. ...... 200,000 
Calvert & Co 15,000 
Chichester and District 

Electric Supply CO... 20,000 
City and Suburban Elec- 


tric Carriage Co. (1903).. 152,000 


Codd Arc Lamp Co.......... ; 

Column Printing Co. ..... . 10,000 
Consolidated Electrical Co. 125,000 
Cooper & Co. .. ............ 100,000 


Craigpark Elec. Cable Co.. 
Cross Electric Eogineering - 


150,000 


and Mfg. Co 4,000 
Delagoa Bay Development 

Corporation ......... .. 300, 000 
Durhuin and District Elec. 

Traction Co 30,000 
Dynamic Gas Power Co.... 155,000 
Eist India Construction 

Syndicate ...... IM 


500,000 
Edison Mfg. Co . 1 
Ekstromer Accumulator Co. 25,000 
Elec. and General Insurance 10,000 
Elec. Indicator Syndicate. 5,000 
Elec. Lamp Renovating Co. 20,000 
Electric Danite Syndicate. 5,000 
Electrical Name and Nu- 

merical Sign Co. 4,000 
Electrical Post Railway Co.1,500, 


Electrical Turnery ......... ; 
Electrophone.................. 15,000 
Fenner, James & Со. ...... 4,000 


Gell TelegraphicA ppliances 
Gen. Elec. Inspection Co... 


Gent & Со. .................. 0,000 
George M. Callender & Co. 765, 
Glamorgan Engineering Co. 16,000 
Glasgow Electric Oraneand 

Hoist: ...! 100,000 


Hammersmith, City and 
N.E. London Railway ... 
Havana Electricity Co. ... 
Headley Limited ............ 
Hele-ShawPatent Clutch Co. 50, 000 
Hemsworth Electricity 
Supply Co.................. 
Henley's (South Africa) 
Telegraph Works Co. .. 


High-Speed Braiding Ma- 

chine Со.................. . 60,000 
Hodge & Co. ........ . 25,000 
W. D. Houghton & Co. ... 50,000 
J. E. Hutton ,000 


50 
Hyde Electrical Mfg. (. 5,000 
Imperial Engineering €5.1,000,000 
Incandescent Lighting and 
Electric Fittings Co....... 

India Rubber Mfg. Co. 
Industrial Storage Battery 
Syndicate ..... e н 1 


2,000 
ó 
00 
2,000 
5 
000 
000 


Jarrard's Automatic Track 


Cleaner saben 
Johnson Economiser and 
Smoke Consumer ......... 
Kingswood Elec. Supply Co. 
Kola Mines Power Station. 
Korting Bros. .............. ў 
Krieger Electric Carriage 
Syndicate 
Lacy-Hulbert & Coo 


Lamp Mfg. Со................ 
LancashirePower Construc- 
tion o 8 
Light Cure and Electro- 
Therapeutic Institute 
Ljungstrom Engine Boiler 
and Condenser Co. ...... 
Lond. Gen. Automobile Co. 
London Telegraph & Steam 
Gauge Electric Co. ...... 
Lord and Shand 
Lyon Patent Refrigerator.. 
Mersey Elec. Supply Synd. 
Metals Deposition and Re- 
covery Со................... 
Metals Extraction Synd.... 
Metropolitan Engineering 
Association 
Mig. Electric Co. ............ 
Thomas Middleton & Co. ... 
Milford-on-Sea ^ Electric 
Supply Co. 
Miller Signal Syndicate for 
Indi 
Miller Signal Syndicate 
(Foreign Patents) 
M. I. P. Electrical Syndicate 
Mono- Rail Cous truetion Co. 
Mulliners 
Municipal Foundry and 
Eng neering Co. ......... 
Nat. Prov. Electricity Corp. 
New Automobile Co. .. ... 
North Wales Power and 
Traction Co. ............... 
North-Western Electricity 
and Power Gas Synd. ... 
Nottingham Electrical Co.. 
Ozone Generators 
Pearson Fire Alarm......... 
Penarth Tramway Synd.... 
Phonix Dynamo Mfg. Co.. 
Piscicilli ^ Electric Post 
Parent Syndicate ......... 
Portpatrick Elec. Supply 
GG 0. ERR ad ces 
Prested Miners Gas Indi- 
cating Elec. Lamp Co.. 
Private Wire aud Tele- 
phone Installation Co. 
Van Raden & Co m 
Ramegateand District Elec. 
Supply Co. ............... 
Rapid Magneting Machine 
Co 


„ % %% „%%% „ „„ „„ е 
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St. Albans ani District 
Electric Supply Co. ...... 
Seale, Austen and Barnes.. 
Scottish Central Electric 
Power CO 
Simplified Undergroun 
Conductor Со. ...... ..... 
South London Tram. Co... 
South-Western ElectricalCo 
Steam Generators . 
W. & E. Sumner & Clem- 


Sunderland District Elec - 

tric Tram ways 
Syro Switch C(Oo . 
Tasker, Sons & Uo. ........ А 
Taunton Elec. Traction Co. 
Transporter Co 
Tokio Construction Co. ... 
Tonyrefail and Gilfach Goch 

Electric Light Co. 


270,000 
10 000 


Uddington District Electric 
Lighting Coo. .. £1,000 
Ulster Elec. Power Dis- 


tribution Co. ........ euius 10,000 
Universal Insulator ......... 10,000 
T. H. Wathes & Co.......... 5,000 
Wave Power Co... .. 12,000 
Wells, Rayner & Co.......... 20,000 
Werner Frères ............... 120,000 
Western Elec. Distributing 

Corporation ........ ee. 10,000 
West Surrey Light Ry. Co. 1,000 


World's New Accumulator 


ФГ РРР . . % 27,500 
Worthington Pump Co. ... 500,000 
Archibald J. Wright.. 5.000 
York Electrical Co. ......... 5,000 
Yorkshire Elec. Tramways 

Construction Syndicate.. 220,000 
Yorkshire Private Tele. 

phone Co. ........ MM . 6,000 
Zune Dynamo and Motor 

Patents Co. . — 2,000 


PUBLIC COMPANIES WOUND UP, DISSOLVED, &c., 
IN 1903. 


The following are the principal electrical and engineering 
limited liability and statutory companies which have been 
wound up (either voluntarily or compulsory) or dissolved 


during the past year. 


An asterisk denotes that the company 


was wound up by order or under the supervision of the Court, 
and + that the company has been struck off the register of 


joint-stock companies :— 


Automatic Electric Railway Signal. 

Automatic Fog S'gnalling and Rail- 
way Appliances Syndicate. 

Automobile Supply C». 

Berend (O.) & Co. 

Bland Bros. 
tBrianne Electric Lamp Co. 

British Electric Car Co. 

British Electric Street Tramways. 
t British Motor Traction Co. 

British Schuckert Electric Co. (for 
amalgamation with Siemens 
Brothers & Co.) [Co. 

British Volta Electric Glow Lamp 
Carbon (New) Syndicate —Super- 
vision Order. 

City and Suburban Electric Car- 
riage Co. (for reconstruction). 
fCollier-Marr Telephone and Elec. 

Mfg. Co. 
tCullier’s Patents Syndicate. 

Column Printing Telegraph Synd. 

Cons. Telephone Construction and 
Mfg. Co. (for reconstruction). 

Easton & Co. 

Elec. and General Contract Corp. 
[Electric Arms and Ammunition 

Syndicate. 

Electric Installation Co. 

*Electric Lighting Boards (for re- 
construction). 

Electric Lighting & Fittings Corp. 
tElectric Propulsion. 

Electric Royalties Syndicate. 
*Electric Tramways Trust. 
tElectrical Guarantee and Trust. 

Electrical Luminiscriptor Co. 
tElectrical Transport and Power Co 
TElectrical Undertakings. 
TElectro-Ceramic Syndicate. 

Electro-Magnetic Traction Co. 

Electro-Neurotone Co. (for recon- 
struction). 

Electrophone Limited (for recone 
struction). : 

tFerrolite Electric Syndicate. 

French Victoria Accumulator Co. 
General Traction Co. 

Hand Limited. 
tHaulage and Traction Co. 


Herne Bay and Canterbury Light 
Railway Syndicate 
tHire-Purchase Electric Wiring Co. 
I. E. S. Accumulator Co. 
International Electric Storage 
tLancashire and Grand Trunk Elec- 
tric Tramways. 
tLancashire United Elec. Tramways. 
+Leeds Electrical Supply Co. 
Lithanode Electric Storage. 
+London Electrical Cab Co. 
London Motor Omnibus Syndicate. 
London & Prov. Electrica] Const. Co. 
M'Alpines Electrical Co. 
Marquand Accumulator Co. 
TMerthyr Tramway Co. 
Milnes (Geo. F.) & Co. 
+Monte Video Tramways C». 
Morley-Fletcher Wave Power Systm 
+Nalder and Harrison Construction 
Syndicate. 
*New Imperial Electric Lamp Co. 
t New-Mayne Electric Rudder Motor 
Syndicate. 
North British Electrical Co. 
Northern Counties Traction Co. 
Norwich Electricity Co. 
Paisley Tramways Co. 
Patent Exploitation. 
Railway Construction Co. 
Renewable Electric Lamp Co. 
+Road and Tram Car Electric Trac- 
tion Co. 
Rosling and Fynn. 
tRyde Electric Light and Power Co. 
*S. M. Van Hinden Electrical Co. 
+St. Martin’s Electrical Mfg. Co. 
*Salmony (H. M.) & Co. 
Schischkar & Co. 
Stewart Electrical Syndicate. 
Surprise Arc Lamp Syndicate. 
* Telescriptor Syndicate. 
United Elec. Wira and Telegraph 
Worka Co. 

Universal Electric Lighting Co. 
Vaughan and Brown. : 
*Warrington and District Electric 

Light and Power Co. 
Woolwich District Elec. Light Co. 
Yorkshire Electric Power Syn. 


тет ͤ—ſ:!:̃——. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, 
ree, on receipt of published price. Add 5 per cent. for abroad or for foreign books. 


“ Detailed Proposals for a Tariff Bill.” 


Knightsbridge). 1d. 


(London: Bolton's, 


* Die Dissozierung und Umwandlung Chemischer Atome," By 
Dr. J. Stark. (Brunswick: F. Vieweg & Son.) 1.50m. 


„Elektrisch betriebene Strassenbahnen.“ 


Edited by S. Herzog: 


(Munich and Berlin: R. Oldenbourg.) 8m. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES 


APPOINTMENTS VACANT AND FILLED. 


An assistant electrical engineer is wanted by the Bengal-Nagpur 
Railway Co. (Ltd.), with thorough mechanical and electrical training. 
Further particulars are given in an advertisement. Applications to 
the company, 132, Gresham House, Old Broad-street, E.C., by 
Jan. 15. 


An electrical engineer with good commercial knowledge and 
experience in estimating costs and preparing tenders is required by 
Messrs. Vickers, Sons and Maxim (electrical department), Sheftield. 
See advertisement. 

An electrical engineer is also wanted to take charge of dynamos, 
motors and other electrical plant in steel works. Applications to 
Messrs. Vickers, Sons and Maxim (Ltd.), Sheffield. See advertise- 
ment. 


Another assistant, with factory experience, competent to give 
instruction in the theory and practice of electric machine design, 
construction and testing, is wanted in the department of electrical 
engineering of the City and Guilds Central Technical College, Exhi- 
bition-road, S.W. Salary £150 per annum. Applications to Prof. 
Ayrton. See advertisement. 


Electrical mechanics, with good experience in any branches of 
electrical work (except telegraphs and telephones), are wanted at 
once in electrical department of Devonport Dockyard. Applications 


to the electrical engineer, H.M. Dockyard, Devonport, See adver- 
tisement. 


An assistant is wanted for the testing department of an electricity 
works. Must have had technical training and experience in testing 
and calibration of electricity meters. Applications to city electrical 
engineer (Mr. Victor A. H. M'Cowen), Belfast, by Jan. 13. See 
advertiscinent. 


Birmingham Asylums committee require a resident working 
engincer in connection with the new Hollymoor Asylum, to take 
charge of electric lighting and laundry machinery, &c. Wages 50s. 
per week, with house, coal and gas. Also an electrical assistant to 
work under the resident working engineer. Applications to Mr. 
Wm. Hutton, Council House, Birmingham, by Jan. 4. 


St. George's (Hanover Square) Guardians require a clerk of works 
in connection with the electric light installation at F'ulham-road 
Workhouse, Applications to clerk, Mr. T. Worlock, St. George's 
Hall, Mount-street, London, W., by Jan. 11, 


The Southend-on-Sea Light Railways and Electric Lighting com- 
mittee require two tramway inspectors with previous experience. 
Applications to borough electrical engineer and general manager 
(Мг. W. Е. J. Heenan) by noon Jan. 18. 


Birkenhead Corporation require a tramways manager. 
£450 per annum. Applications by 8th inst. 


Wellington (N.Z.) Technical Education Board require a director 
for their technical school. Salary £500. Further particulars from 
the Agent-General, 13, Victoria street, London, S.W. 


Salary 


We regret that the note in regard to the changes made in 
the staff of Bradford Corporation tramways department which 
appeared in our last issue was not accurate. Mr. G. R. Blackburn, 
A. M. Inst. C. E., X. XI. Inst. E. E. (who is hon. secretary of the Leeds 
section of the Institution of Electrical Engineers), was not an clec- 
trical engineer in the workshop, but was deputy and chief assistant 
to Mr. Edwards, who has been appointed to Gloucester. On the 
departure of Mr. Edwards, Mr. Blackburn took up his duties. Mr. 
Foster, the depot foreman, has been appointed superintendent of 
rolling stock, responsible to Mr. Blackburn, who has entire control, 
under the general manager, of all engineering and technical work 
in the department. 


Mr. H. B. Knowles, M.A., principal of the technical college at 
Swindon, has been appointed principal of Salford Royal Teclinical 
Institute at £450 per annum. 


Portsmouth Telephone sub-committee have appointed Mr. Teas- 


dale, of Lancaster, chief clerk and accountant of the telephone 
departinent. 


BDUOATIONAL NOTIOBS. 


Birkbeck Oollege.—The new term begins on Jan. 4. Systematic 
courses of instruction (lectures and laboratory work) are given in 
experimental physics, chemistry, mathematics, assaying, metal- 
lurgy, &c. The courses include practical work in well-equipped 
laboratories to meet the requirements of the University of London 
degrees. Evening classes are also held in practical geometry, 
building and machine construction, steam, theoretical and applied 
mechanics, &c. Further information from the principal. See 
also advertisement. 


Bir John Cass Technical Institute. Evening classes in 
chemistry, metallurgy, physics and mathematics, designed to meet 
the requirements of those engaged in the chemical, metallurgical 
and electrical industries and in trades associated therewith, are 
held at this Institute, and every facility for special and advanced 
practical work is afforded in well-equipped laboratories. Two 
courses of instruction in glass-blowing will be given during the 
Lent term by Mr. A. C. Cossor. The new term begins on Monday. 
Further particulars may be obtained at the Institute, or by letter to 
the principal, Jewry-street, Aldgate, London, Е.С. 


Argentina.—The Review of the River Plate states that the 
question of establishing electricity works is under consideration by 
the mayor of Corrientes. 

Lincoln (Buenos Ayres) new electricity works were recently started. 

It is stated that Government approves of the Municipal Council having 
control of the service and tariffs of all the telephone companies in the 
Federal capital. 

A Financial Times correspondent states that Buenos Ayres Municipal 
Council are discussing a proposal to limit the period of the current con- 
cessions of the various tramway undertakers to 30 years. The Council 
have refused consent to the City of Buenos Ayres Tramway Co.’s pro- 
posed conversion from horse to electric traction. The gas companies 
have been directed to reduce their charges, and the Compania Alemana 
Transatlanticade Electricidad to fix their tariffs. in paper currency 
instead of gold. The undertakers in each case will resist the designs of 
the Corporation, and the Senate have temporarily shelved the application 
of the Corporation for a law authorising the borrowing of $20,000,000 for 
street-making, and the imposition of a special tax upon the property of 
the electric lighting and tramway companies to liquidate the loan. 

Specifications, plans and conditions have been approved by 
the Government of Argentina for the electrical installations 
on the defence works of the Puerto Militar. The total cost 
ef these installations is estimated at 824,387 gold, and the work is 
to be carried out by the Coast Artillery force. A decree in the 
“ Boletin Oficial " of Nov. 26 indicates that the plant and apparatus 
for these installations will be purchased either in Europe or 
America. The * Boletin " can be seen at the Commercial Intelli- 
gence Brach of the Board of Trade, 50. Parliament-street, London, 
S.W. 

Aston.—The ofticial inspection of the Aston tramway route took 
place on Tuesday, and the line will be opened for traftic on Monday. 


Australian Federal Patents Act.—This act was assented to on 
Oct. 22 last and probably comes into force to-day (Jan. 1), although 
this period may be extended, The principal provisions are ;— 

One patent will now cover all the Australian States. 

(1) Who may apply: (a) The actual inventor, (b) his assignee, agent, 
attorney or nominee; (c) the actual inventor or his nominee jointly 
with the assignee of a joint interest in the invention; (d) the legal 
representative of a deceased actual inventor or of his assignees; (e) any 
person to whom the invention has been communicated by the actual 
inventor, his legal representative or assignee (if the actual inventor, 
his legal representative or assignee is not resident in the Common- 
wealth). 

(2) Novelty : Complete specifications only are subject to an examina- 
tion as to novelty. 

(3) Conversion of State Rights: Existing State patents may be con- 
verted into Commonwealth privileges for the unexpired period, but if the 
invention (a) is not novel, (b) has been published, (c) has been made 
the subject of à pending application in any other state than the state in 
which the existing patent was granted, then any such state may be 
excepted. 

(4) Grounds of Opposition : Same as Great Britain, with addition of 
ground of want of novelty. Appeal lies to Supreme Court. 

(5) Amendments: Are allowed by way of disclaimer, correction or 
explanation. 

(6) Extension and Revocations: Are provided for similarly as in Great 
Dritain. 

(7) Patents of Addition: Are granted for unexpired term of original 
patent at half fees. 

(8) Manufacture : In the Commonwealth is not compulsory. 

(9) Compulsory Licences: May be granted after two years to any 
person proving that the reasonable requirements of the public have not 
been satistied. 

(10) Non-conformity : A patent cannot be assailed on the ground of 
non-conformity between the provisional and complete specifications. 

(11) Prior Patents: A patent granted more than 50 years ago shall 
not be a bar to validity, if there has been no user in the Commonwealth 
within that period. 

(12) Fees: The Government fees up to sealing are £8, and there is a 
renewal fee at the expiration of the seventh year of the period of the 
patent. 


Barking.—The Empire Electric Light and Power Co. recently 
offered to take a lease of the electricity supply and tramway under- 
takings for 21 years. The Council have declined the offer. 


Beeston (Notts.).—The Council are considering a report upon 
certain proposals of the Derbyshire and Nottinghamshire Electric 
Power Co. to supply electricity in bulk in this district, the Council 
undertaking the distribution for public and private lighting. On 
this basis, the cost of sub-station equipment, distributor cables, 
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house services, meters, &, is estimated at £4,250. The company 
offer to supply eurrent in bulk at 1jd. per unit if à minimum of 
100,000 units is taken per annum, the Council distributing at 44d. 
per unit for private lighting and 2d. or 24d. per unit for power. 


Belfast.— At the last meeting of the Corporation the city electrical 
engineer (Mr. Victor A. H. M'Cowen) submitted a report on the 
progress made by the electricity undertaking during the past year. 
There was the equivalent of 160,371 8 c.p. lamps connected to the 
mains, compared with 115,671 at the end of last year, an increase 
of 44,700 for the year, practically double the increase of any former 
year. The output also showed a satisfactory increase, the estimated 
units sold being 1,989,000, compared with 1,491,841 for the previous 
year—increase 88 per cent. 


Board of Trade Returns —Considerable interest is taken in the 
Board of Trade returns, as is evidenced by the fact that the prin- 
cipal trade journals devote considerable space to these details. It 
is, therefore, satisfactory to learn that the Board of Trade is about 
to give effect to & very reasonable demand from representatives of 
important organisations of British traders that an attempt should 
be made to specify in every item of the returns the country of origin 
of goods imported into and re-exported from the United Kingdom 
(in addition to the place of actual shipment). Only & misleading 
idea of the volume of trade can be gleaned from the present returns, 
as, from various causes, the country of origin of a large proportion 
of our imports is not now stated. For instance, goods manufactured 
in Switzerland are credited to whatever shipping port they may be 
ultimately despatched. In consequence, France is credited with 
very much larger exports to this country than she is actually entitled 
to. This applies also to several German and Belgian ports. The 
change effected by the Board of Trade comes into force on Jan. 1. 


Bristol.—A special meeting of the Electrical committee was held 
on Tuesday when the report of the city electrical engineer (Mr. H. 
Faraday Proctor) upon the fire which occurred at Temple Back 
electricity works on Wednesday last week was presented. This 
report is set out in another column. 

Mr. Faraday Proctor was in attendance and, in reply to a question, he 
stated that there was ample current at Avoabank to supply private light- 
ing, and in fact, 25 per cent. to spare. There were two steam alternators 
and two steam turbine sets, any three of which were sufficient to supply 
all required carrent. Continuous current for power was still supplied 
from Temple Back. 

Mr. Henry Williams was appointed assessor to act on behalf of the 
Corporation in connection with the insurance claim. 

Great appreciation was expressed of the assistance rendered by a 
number of gentlemen, including representatives of various firms, who at 
great personal inconvenience came specially into the city to supply stores, 
&c., required for the repair work. Acknowledgments were also made of 
the splendid labours of the electrical engineer (Mr. Faraday Proctor), the 
secretary of the committee (Mr. F. W. Prosser) and the members of their 
respective staffs. 


Cambois.—The miners have sent a deputation to the Northern 
Counties Electricity Supply Co. urging them to give a supply of 
electricity for lighting the cottages of the Island Colliery. 


Oromer.—The Council have sanctioned the payment of £7,845 to 
Edmundson's Electricity Corporation on account of their contract 
for the erection of electricity works. The Highways committee are 
making experiments in public lighting with Nernst lamps. Exten- 
sions of the electric lighting mains to Suffield Park have been 
authorised at £1,700. 


Dinner.—At West Hartlepool on Monday last week, the first 
annual dinner of the Teeside and District Electrical Contractors’ 
Association was held, Mr. Watson, of Middlesbrough, presiding. 

Responding to the toast of ** The Governing Bodies,” Councillor J. W. 
Boanson said that the fact that the electrical contractors in West Hartle- 
pool had plenty of trade showed that the Corporation undertaking was a 
success. They were determined that everything should be done to make 
it so, as it was the only undertaking which was remunerative. A capable 
committee, with Ald. Macfarlane as chairman, and with Mr. H. F. 
Friederichs as chief of the electrical staff, assured them that the electric 
lighting of the town would be put upon a paying basis. 

Mr. J. Spence, speaking to the toast of * The Teeside Electrical Contrac- 
tors’ Association," said the object of the Association was to band them- 
selves together to push forward electrical work of all kinds, and to abolish 
that class of work called “ jerry wiring." He wished the Association 
every success, and assured them that the manufacturers would endeavour 
to work harmoniously with them. 

Mr. Warsox responded, and said that, although the Association had not 
yet beer quite a year in existence, they had now as members half the 
electrical contractors in the district. They had been assisted very greatly 
by the Corporation and manufacturers, and the National Association had 
pn signed agreements which would greatly benefit the trade in the 

uture. 

Mr. G. Н. Paxscorr (West Hartlepool), proposing the toast of “ The 
Visitors," said the object of the Association wa3 not to run up prices or to 
fight the workmen, but to further the cause of the electrical industry and 
to ensure the turning out of better work. 

Mr. FRIEDERICHS replied, and commended the contractors for combining 
to prevent bad work, which he had noticed in other towns where he had 
been. He supported Mr. Boanson's remarks with regard to the educa- 


tion of apprentices and men. If they did that they would be helping 
along the industry perhaps more than they thought. 


Durban (Natal).—The incomes from tramways, telephones and 
electric light appear in the Corporation's annual estimates as 
£79,000, £13,000 and £63,000 respectively, and amongst the largest 
items of expenditure are tramways £77,000 and electric light 
£56,000. The revenue from electricity, tramways and water supply 
combined has increased during three years from 476, 669 to £172,179. 
It is not proposed to undertake any new works during 1904. 


Bast Ham.—An inquiry was held here last week into the appli- 
cation of the District Council to borrow £15,000 for extensions of 
the electricity undertaking. 

Theclerk (Mr. C. E. Wilson) and the electrical engineer (Mr. W. C. Ullman) 
gave evidence. Mr. Ullman said the works were opened on June 22, 
1901, and on Dec. 1 last there were 611 private consumers and 169 arc 
and 140 incandescent lamps used for public lighting. 30 miles of distri. 
bation cables were laid. The revenue for year ended March was £7,858, 
and for the six months ended September, £4,646. In order to meet next 
winter's load it was necessary to make considerable additions to the 
generating plant, and the Council had decided to erect a 750kw. dynamo 
and a 1,200 н.р. direct-coupled set, a motor-generator-balancer set; also 
two more boilers and condensing plant, & 3,000 gallon capacity heater 
and detartariser, with piping, &c. Certain alterations to the switchboard 
would also be necessary. 

There was no opposition. 

Bdinburgh.—At the meeting of the Council last week the con- 
vener (Mr. Mackenzie) in presenting the minutes of the Electric 
Lighting committee, which recommended the amendment of the 
wiring rules, said that if the Council approved the rules they would 
have to be submitted to the Board of Trade for sanction. 

Mr. Mackenzie also said that certain paragraphs had appeared in the 
papers lately which stated that the risk of fire from electric lighting was 
much greater than it really was, and he desired to say that the greatest 
risks were what they were trying to prevent in recommending the amended 
rules. One of the rules recommended that wires should be in closely 
jointed iron pipes. He wished to warn the public against the use of certain 
pipes which were, in the opinion of experts, very unsuitable for the purpose. 
That tubing was not welded, but the edges were brought together, and 
not screwed at the ends, the one end being simply pushed inside the end 
of the next pipe. They were thus not in close electrical contact, and if 
the insulation of the wires broke down, the current could not get along 
the pipe to a point where it could be bonded to earth, but found a path in 
some other way. It perhaps got on a bell wire, and if that bell wire hap- 
pened to cross à gaspipe an opening might be made for the escape of gas, 
which the electric current might set on fire, The object of that particular 
rule was to give the engineer power to refuse to connect where those 
unsuitable tubes were used. If electric wiring were properly done there 
was less risk with electric lighting than with either oil or gas lighting. 

The minutes were approved. 

Electric Lighting Provisional Order —The Urban Electric 
Supply Co. (Ltd) have asked the Board of Trade to substitute the 
County of Durham Electrical Power Distribution Co. (Ltd.) as under- 
takers under the Bissop Auckland Electric Lighting Order, 1900. 


Electricity Supply in Ireland.—Dalkev District Council and 
several other local authorities have received communieations from 
Mr. T. H. Walker, Redan House, Dalkey, stating that influential 
persons in London, whom he represents, desire to invest from 
£1,000 to £1,000,000 in electricity supply undertakings in Ireland. 


Biy.—An agreement has been entered into between the District 
Council and the Southern District Electricity Corporation giving the 
former's consent to an application by the company for a provisional 
electric lighting order. 

Folham.—The borough electrical engineer (Mr. A. J. Fuller) has 
prepared a special report dealing with the conversion of the whole 
of the side streets from gas to electric incandescent lighting. This 
report is now before the committee, and an early trial with some 
200 or 300 lamps is probable. Mr. Fuller has also reported to the 
Council that the Granville Theatre of Varieties is now connected to 
the Corporation mains. Owing to the failure of the plant installed 
by the owners of the theatre, temporary connection to the Corpora- 
tion mains had to be given. The weekly output of the works for 
Christmas week, 1903, was more than double that for the corre- 
sponding period last year, and since March last (when Mr. Fuller 
commenced his engagement at Fulham) the number of consumers 
has increased from 650 to 1,020. Dust destructor statistics show 
that the largest quantity of refuse ever burnt in a single week at 
Fulham was accomplished last week, when 766 tons were consumed 


Ghent (Beigium).— The municipal authorities of this city have 
disposed of their tramway system to a syndicate chiefly representing 
the Tramways de Gand Co. (Belgian), the Union Electrique 
(Belgian) and the A. E. G. (Berlin) the main condition being that the 
line shall be promptly converted to electric traction. 


Glasgow.—The proposed tramway provisional order of the Cor- 
poration for extending the tramway system is threatened with 
opposition from the railway companies likely to be affected. 


Institution of Civil Engineers.—The complete pass list of the 
October, 1903, examinations at home and abroad to the student. 
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ship and associate membership of the Institution of Civil Engineers 
has just been issued. 


Ipswich.—The new Spring- road and Derby-road trainway routes 
were officially inspected on Monday last, and the Bramford-road 
section was opened for traffic on the same day. The Bishop's-hill 
route is not to be put in operation pending the Board of Trade's 
decision on the inspector's report. 


Kashmir (British India).— We refer elsewhere to a contract 
about to be let for an electric power installation at Srinagar, 
Kashmir. Indian Engineering contains the following additional 
particulars :— 

1. A canal taking out of the Sind River and passing along the hill 
sides to near Ganderbal at the mouth of the Sind Valley. At this point 
a fall of about 200ft. can be obtained. The water supply in the Sind 
River is ample at all times of the year except in the winter, and even 
then will probably be sufficient for the lighting scheme or for the pro- 
duction of about 300 H. p. 

2. A series of turbines, with the necessary pipe lines to bring water 
down to them, electric generating plant and the necessary transformers, 
&c. Allthese will be situated in suitable buildings at the foot of the hill 
along which the canal runs near Ganderbal. 

3. Overhead bare copper wire mains to transmit the power generated 
to Srinagar, a distance of about 12 miles. 

4. A central transformer station outside the city of Srinagar to reduce 
the voltage to not higher than 2,000 volts. From this point the power 
will be transmitted to four or more sub.transformer stations situated in 
different parts of the city, and all within a radius of about 2 miles, at 
which points the voltage must be arranged to meet the requirements of 
power machines and electric lighting. 

Kashmir Durbar propose themselves to construct the canal (1). Tenders 
are invited for all the other works, including the necessary buildings. The 
total cost of the scheme is estimated roughly at about 6 lakhs of rupees 
(£40,000). Firms proposing to undertake the work will be expected to 
supply detailed estimates and specifications stating exactly the works 
proposed, the systems to be adopted and the cost. The amount of power 
to be delivered in Srinagar is about 700 n.r., but the works must be so 
arranged that in case of future extensions 1,000 u.r. can be delivered in 
Srinagar. The maintenance and up-keep of the whole plant for at least 
one year after completion of the works must be included in the tenders. 


K»1malcolm (N.B.)—1n May last the Kilmaleolm Electric Light- 
ing Co. obtained a provisional order, and the necessary works were 
promptly undertaken. "The generating station is situated adjoining 
the railway station, and in its construction and equipment space has 
been left for extensions. Contracts for plant were let to Babcock 
and Wilcox (boiler), Belliss and Morconi (steam engine), Laurence, 
Scott & Co. (dvnamos), Lancashire Dynamo and Motor Co. 
(booster), Tudor Accumulator Co. (storage battery), Callender's Co. 
(cables), and Chamberlain and Hookham and Bastian Meter Co. 
(meters), Already 40 consumers are taking, or have promised to 
take. current, and about 3 miles of cable have, up to the present, 
been laid. This work has proved to be of a very arduous nature, 
owing to the rock which has had to be blasted to enable cable 
channels to be formed. On Christmas Eve current was switched 
on to St. James's Church for the first time. The charge for current 
is 6d. per unit The work has been carried out under the super- 
intendence of Mr, A. W. Stewart, consulting engineer, of Glasgow, 
and Mr. J. Brown, A. M.I.E.E., is resident electrical engineer. , 


Lancaster.— Last week the Council decided to construct a new 
electric tramway route from Dalton-square to the London and 
North-Western Railway station at a cost of about £8,000. 


Leeds.—The proposals of the tramways manager (Mr. J. B. 
Hamilton) to adopt Ше ** split-turn“ system of duties with regard 
to their tramway employés were adopted by the Tramways com- 
mittee at a special meeting on Tuesday. 


Light Railway.—The Ripon and District Light Railways Order 
has been submitted to the Board of Trade for confirmation. ОЫјес- 
tions by Jan. 14. 


Liquidation of Companies.— The annual report of the Inspector- 
General, issued by the Board of Trade under sec. 29 of the Com- 
panies Winding-up Act, 1890, shows that winding-up proceedings 
were commenced during last year in 1,629 cases. The report points 
out the manner in which private companies, as exemplified by the 
Johnston Die Press Co. and similar companies, may still evade the 
law, and how the wily promoters of companies, originally of the 
one-man or private-class type, can still manipulate affairs to the 
great loss of the public, as the formation of these companies would 
not be affected by the provisions of the Companies Act, 1900, relating 
to the disclosure of material facts, seeing that they do not issue a 
prospectus. 


Liversedge.—The Board of Trade have decided to defer for 
12 months the question of the revocation of the Council's electric 
lighting order, 1900. 

Llandudno. —Notice of objection has been given by the Council 
to the assessment of their electric lighting undertaking. 


London County Council and Foreign Labour.—We recently 
announced that the London County Council had decided to make 


an inquiry as to the number of hours per week worked by men 
employed by foreign contractors in making rails for the Council, 
certain provincial corporations, &c. The inquiry is to be limited in 
the first instance to Belgian and German practice, and Mr. James 
Cox, J.P., Darlington, secretary of the National Ironworkers’ Asso- 
ciationrand operative secretary of the Manufactured Iron and Steel 
Trades’ Board of Conciliation, has been nominated to conduct the 
inquiry. 


London County Council Tramways.—The conversion to elec. 
tric traction of the Council's tramways from the Thames bridges to 
Greenwich, via New and Old Kent-roads and to New Cross via 
Walworth-road and Camberwell, has been completed. Trial trips 
have been run and the routes will be opened shortly, and horse 
traction will thus be abolished on the whole of the system acquired 
from the London Tramways Co. 


Maidstone.—In addition to the present system of charging, the 
Council have decided to introduce the following scale for the supply 
of electricity during the day hours: — 

Consumers not requiring supply during October and February between 
5:30 p.m. and 8 p.m., November and January 5 p.m. and 8 p.m., and 
December 4:30 p.m. and 8 p.m., will be supplied at ld. per unit, pro. 
viding they are prepared to pay £1 per annum for rental and winding of 
& time switch. Consumers requiring 50 n.r. or over will be dealt with 
separately by the committee, with a view to a special price being given. 


Manchester.—During the past year the consumers of the elec. 
tricity department have increased from 4,423 to 4,959. For the 
year ended March 31, 1902, the number of units sold was 10,502,000 ; 
for 1908 17,400,000, and for 1904 27,500,000 is the estimated figure. 

During the year considerable progress has also been made with 
the tramway undertaking, several additional routes having been 
opened, including the whole of the lines formerly worked by the 
Manchester Carriage and Tramways Co. in the Manchester area. 
The total length of the lines now worked by the department is 
131 miles (single track), and of these 84 miles were owned by the 
Corporation and 47 by the neighbouring local authorities, the latter 
being worked by the Corporation under lease. Considerable exten- 
sions, especially on the southern side of the city, are projected. 

The Waterworks committee are considering a scheme for utilis- 
ing the water power at the city waterworks at Longdendale for the 
generation of electric current. It is proposed to light and drive the 
workshop, and to work the private railway running by the reservoirs 
on the Corporation estate (on the overhead trolley system) by this 
nieans, 


Marylebone.—The mayor (the Rev. H. Russell Wakefield) has 
convened a publie meeting of the parochial electors, to be held at 
Queen's Hall, Langham. place, London, W., at 8 p.m. on 19th inst., 
to consider the question of promoting a bill in Parliament to enable 
the Borough Council to raise a loan for the completion of the pur- 
chase of the Marylebone undertaking of the Metropoliton Electric 
Supply Co. 


Mr. H. Birchenough's Report.— A correspondent calls attention 
to a statement in the report of Mr. Henry Birchenough (the special 
commissioner appointed by the Board of Trade to inquire into and 
report upon the present and future prospects of British trade in 
South Africa) on the subject of ** Mill Engines." The extract is as 
follows :— 

Мил. Encines.—I consider the modern type of the Hick Hargreave " 
(English), the most modern “ Robey” (English), and the genuine 
„Sulzer (Swiss), to be beyond compare the best on the fields. The 
German-made Sulzer“ type are good engines, but steam valves and 
stems get loose, and the design and material are not by any means perfect 
in this respect. 

It is interesting to note from the above that English engineers 
hold their own in steam engine design and manufacture. 


Newquay.—The Southern Counties Electricity Corporation pro- 
pose to establish electricity works in this town. The share capital 
of the undertaking is to be .£9,000. The company will uudertake 
“free” wiring, and will supply current to public lamps not more 
than 75yds. from an existing main on a three years’ agreement. 
Dowson gas plant will be einployed in the generation of electrical 
energy. The Council have resolved to consent to the company’s 
application. The charge for current is not to exceed 4d. per unit 
for public and 6d. for private lighting. 


Nottingham —On Monday the City Council will consider a 
recommendation to apply for sanction to a loan of £100,000 for 
extending the plant at St. Ann's electricity station and also the 
distribution system. 


Paris.---It is stated that the Municipal Council will issue early 
next year 170 million franes (£6,750,000) in 24 per cent. bonds, with 
annual drawings of prizes to the amount of 700,000fr., in order to 
promote the construction of tube railways in the city. The Metro- 
politan Co. is also about to raise £2,000,000. Notwithstanding the 
calamity in August last (estimated to cost about £80,000) the same 
dividend as last year (15fr. per share) is expected to be paid. 
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Potchefstroom (Transvaal).—There was only one tender sub- 
mitted for the electric lighting of this town—viz , from the Potchef- 
stroom Consumers’ Electric Light and Power Co., which was not, 
however, accepted. The matter remains in abeyance, to be dealt 
with by the newly-elected Municipal Council. 


Presentation.—The staff of Crompton & Co. at Chemsford have 
presented a matchbox and cigarette case to Mr. F. G. Smith, chief 
inspector, on his departure for Inverness. 


Railway Station Lighting.—By the installation of are lighting 
in the station, goods yard, &c., at Woking Junction, which is being 
carried out by the London and South-Western Railway Co.’s own 
employés, under the supervision of Mr. Bircham, the company’s 
electrical engineer, the use of gas will be entirely superseded. 
Current is to be taken from the Woking Electrie Supply Co. Salis- 
bury is at present the only station on the company's system lighted 
entirely by electricity. 


Railways and Tramways Competition.—The Great Northern 
Railway Co. have closed one of the booking offices at Stanningley 
station (near Leeds) as a result of decrease of traftie consequent 
upon tramway competition. 


School Lighting.— Bradford Grammar School is being wired for 
the electric light. Are lamps will be used in the gymnasium and 
art room, 12 220 c.p. Nernsts in the hall, and incandescent lamps in 
other parts of the building. 


Sheffield.—The electric light and power department has made 
considerable progress during the past year, especially in regard to 
the use of electric current for motors. The aggregate horse-power 
in motors connected is now about 2,300, compared with 841 in 1902; 
the number of motor power users increased from 143 to 350 in the 
same period, and motors let on hire from 167 to 200. Exten- 
sions of the mains have also been made, ineluding two trunk cables 
to the new power house at Neepsend, and two-phase distributing 
mains of large capacity connected up with many parts of the 
east end. The length of cable now laid represents 54 miles of high- 
tension feeder cable and 60 miles of low-tension distribution mains. 
At the end of 1902 there were 2,000 customers, and there are over 
2,550 at present, representing an equivalent of 300,000 8 c.p. lamps 
connected to the mains. The units sold during the year ended 
March last were 2,912,722, compared with 2,487,564 in the previous 
12 months, but it is anticipated that the total will approach 
4,000,000 before the end of March next. The average price 
obtained for supply, including motors, is 3:56d., the reduction being 
due to the large number of motors now connected and the low 
charges made for them. 

The receipts of the Corporation electric tramways department 
for the past quarters were £57,774. 12s. 34d., compared with 
£52,501. 2s, 5d. in 1902. 


Southend-on-Sea.— During the year a deficit of £1,687 was 
incurred on the electric tramway system and £993 on electric 
lighting. 


Stepney.— After discussion, the Borough Council on Wednesday 
last decided to refer back the recommendations of the Electric 
Lighting committee as to extensions of plant at the clectricity 
station and to the distribution system to enable the committee to 
submit further financial particulars. 

The Council have acquiesced in the proposals of the London County 
Council for the reconstruction of the tramways in East London on 
the conduit system. 


Stourbridge.—The proposals of the Dudley, Stourbridge and 
District Electric Traction Co. in regard to doubling the track 
along the Kinver route from Coalbournbrook to the Ridge have been 
referred to a committee. 


Tariff Commission.—- The far-reaching investigations of the Tariff 
Commission which has been selected to inquire into the fiscal ques- 
tion are to be presided over by Sir Robert Herbert, G.C.D., chair- 
man of the Telegraph Construction and Maintenance Co. (Ltd.), and 
a director of the Eastern and South African Telegraph Co. (Ltd.). 
The following are also members of the Commission as at present 
constituted :— 

Mr. F. Baynes (director of the London and North-Western Railway Co.), 
Mr. H. Bostock (director of Edwin Bostock & Co., Ltd., Stafford), Mr. C, 
Eckersley (director of the Fine Cotton Spinners' and Doublers' Associa- 
tion), Sir J. A. Coburn, K.C M.G. (late Premier of South Australia, and 
for many years Agent-General for the Colony), Mr. F. Elgar, F.R.S. 
(managing director of the Fairfield Shipbuilding and Engineering Co.), 
Mr. L. Evans (John Dickinson & Co., Ltd.), Mr. T. Gallaher (Gallaher 
Limited), Mr. A. Gilbey (W. and A. Gilbey, Ltd.), Mr. W. Harrison 
(Harrison, MacGregor & Co,), Mr. J. J. Keswick (chairman Rio Tinto Co.), 
Mr. C. Lyle (Abram Lyle & Sons, Ltd.), Mr. H. D. Marshall (Marshall, Sons 
& Co.), Mr. J. Rank (Joseph Rank, Ltd.), Sir G. Ryder, K.C.B. (late 
chairman of the Customs Commission), Sir C. C. Smith (late Governor 
of the Straits Settlements), and Mr, W. B. Webb (chairman Baltic 
Mercantile and Shipping Exchange). 


— — — 


Thames Valley. — The statement recently made at Kingston- on- 
Thames that ‘ electric light, comparatively safe and more luxurious, 
is not within the financial reach of the majority of the public," has 
drawn from Edmundson's Electricity Corporation an interesting 
printed statement :— 

The company point out that at Twickenham, Teddington, Surbiton 
and Weybridge, in all of which supply undertakings the company are 
interested, facts all point to the inaccuracy of such a statement, as it is 
shown that the bulk of the consumers in these districts own or occupy 
small houses, and are supplied with current by the company on very 
advantageous terms to the consumer. The circular goes into details. 
and proves conclusively that tenants of small houses in the districts 
named are in & favourable position for obtaining the electric light on 
terms which bring the light within the reach of the masses. 


The Pacific Cab!e.—At the last meeting of shareholders of the 
Eastern Extension Telegraph Co, the chairman, Sir John Wolfe 
Barry (whose remarks were fully reported in The Electrician for 
Nov. 20, 1903) referred to the competition of the Pacific cable, and 
contended that the Pacific line was being worked for the current 
year at a loss of nearly £100,000. which would have to be 
borne by the taxpayers of this country and by those of Canada, 
Australia and New Zealand. In The Times for Dec. 26 Sir E. 
Sassoon lengthily challenges Sir John Wolfe Barry's figures, and in 
fact claims for the Pacifie cable that, so far from being worked at 
a loss for the current year of £100,000, it is making money." 
This statement Sir E. Sassoon makes on the authority of Sir H. 
Tozer. Sir Edward further takes the Australian Government to 
task for exacting a share of 5d. per word out of the present message 
rate from London to Australia of 3s. per word. 

In The Times of Dec. 31st Sir John Wolfe Barry replies to Sir 
Edward Sassoon, and gives chapter and verse for his estimate of a 
total loss of £100,000 for the year This estimate (Sir John points 
out) is based upon the official statement presented to Parliament on 
Aug. 12, dealing with the period of working of the Pacific cable up 
to Mar. 31, 1903 (4 months), and Sir John more particularly refers 
to the statement published in The Times of Nov. 18, 1903, wherein 
the loss for the year ending Mar., 1904, is officially estimated at 
£92,100, this loss being apportioned amongst the various con- 
tracting Governments as under :— 


United Kingdom ........ £25,409 , New South Wales........ £10,173 
Canada es. . 25,400 | Queensland ............ 10,172 
Wists . 10,172 | New Zeal ane. 10,172 


Sir John Wolfe Barry urges that his calculation cf a loss of 
£100.000 per annum for the period to March, 1903, is obviously not 
far from being correct, the figures upon which the 1904 estimated 
loss is calculated allowing for a total traffic for the year of £73,400, 
against £19,579 for the four months working' to March 31, 1903. 
It was upon these latter figures that Sir John’s origiaal estimate of 
£100,000 per annum was based. 


Transvaal Imports —For the nine months ended September, 
1908, the value of the imports into the Transvaal of electric cables, 
wires and fittings amounted to £53,000, compared with £31,000 for 
the corresponding period of 1902. Tramway material was valued 
at £62,000, compared with £18,000. For the month of September, 
1908, these values were respectively £4,000 and £5,000, compared 
with £2,000 and £6,000 for the same month in 1902. These figures 
do not include free importations for various Government depart- 
ments, &c., imported as public stores.“ 


Tunstall.— The Council have rejected the proposals of the Sir 
Hiram Maxim Electrical and Enginecring Co. for erecting electricity 
supply works, on the ground that it is ** inadvisable for them to enter 
into any such arrangement." 


Vancouver (British Columbia).—The British Columbia Electric 
Railway Co. announce that electric current for public lighting was 
supplied on 19th ult. from the power plant at Trout Lake. 


Walsall.—'l'he local tramways of the South Staffordshire Tram- 
ways (Lessee) Co. were taken over by the Corporation yesterday 
(Thursday). 


West Ham.—On Tuesday a successful trial trip was made on the 
Corporation clectric tramway between Plaistow-road and Church- 
street. 


Widnes.— The Town Council last week formally decided to pro- 
ceed with their application for a provisional order to extend the 
area of supply. 

Wood Green.— The Board of Trade have formally sanctioned the 
proposed system of electricity supply. At Wednesday's meeting 
of the Council an unsuccessful attempt was made to rescind the 
resolution passed on Oct. 28 to apply for sanction to a loan of 
£43,200 for electricity works. 


Concert.—The annual Christmas concert of the employés and 
staff of the Robertson Electric Lamp Works, Hammersmith, 
London, was held in the factory on Dec. 19, a company of over 
800 being present, under the presidency of the manager, Mr. C. 
Wilson. A lengthy programme was carried through to the end, 
many of the turns evoking enthusiastic encores. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


The Guardians of Sf. George's (Hanover-square) Union invite 
tenders for the electric wiring and mains required at their Fulham- 
road workhouse. Specifications, &c., from the consulting engineers, 
Messrs. Burstall and Monkhouse, 14, Old Queen-street, Westininster, 
S. W. Tenders to the clerk, Mr. Thos. Worlock, St. George's 
(Hanover-square) Hall, Mount-street, Grosvenor-square, London, 
W., by 10.30 a.m. Jan. 13. See advertisement. 


Kettering Urban District Council invite tenders for supply and 
delivery of electricity meters. Specifications can be seen at (but 
not obtained from) the offices of the consulting engineers (Messrs, 
Kennedy and Jenkin), 17. Victoria-street, Westminster, S.W. 
Tenders to the clerk (Mr. John Bond), Council offices, Kettering, 
by Jan. 9. See also advertisement. 


Belfast Gas and Electric committee invite tenders for electricity 
meters. Specifications from the city electrical engineer, Mr. 
Victor A. H. M'Cowen. Tenders to the town clerk (Sir Samuel 
Black), Town Hall, Belfast, by noon Jan. 15. See also advertisement. 


The Scottish office of the May-Oatway Fire Appliances (Leid.) 
invite tenders for wiring installations of May-Oatway fire alarins to 
direct connections with the fire brigade headquarters of Edinburgh 
and Glasgow, as set out in an advertisement. Particulars from the 
managing director, 49, Queen-street, Glasgow. Tenders by Jan. 6. 


Pontypridd Vrban District Council invite tenders for pipe work 
and meters, Specifications, &c., from the consulting engineer (Mr. 
Reginald P. Wilson), 66, Victoria-street, London, S.W. An adver- 
tisement contains further particulars. Tenders to the chairman of 
Electric Lighting and Tramways committee, Council offices, Ponty- 
pridd, by noon Jan. 15. 

Glasgow Corporation invite tenders for providing and erecting at 
their generating stations two 3,000kw. 6,500-volt three-phase turbo- 
alternators and condensing plant; one 2,200 n.r. engine coupled to 
a double-current generator and transformers ; and six 500kw. motor 
generators and rotary converters. Specifications, &c., from thc 
chief engineer (Mr. W. A. Chamen), 75, Waterloo-street, Glasgow. 
Tenders (addressed to Mr. James G. Monro, interin town clerk, City- 
chambers, Glasgow) by Jan. 11. See also advertisement. 

Glasgow Corporation also require tenders, by Jan. 11 for the 
supply of mild-steel angle racks for new stores nt. Port Dundas 
clectricity works. 

Erith Urban District Council invite tenders for the supply and 
erection of two Lancashire boilers, with fittings, brickwork settings 
and steam feed pump; steam, &e., pipes; surface condenser, with 
steam-driven air and circulating pumps; three-phase alternator and 
direct-coupled high-speed enclosed-type steam engine of 500kw. ; 
and extensions to main switchboard and cable connections. Tenders 
to the clerk (Mr. Charles H. Fry) by noon Jan 18. 


Wallasey Urban District Council invite tenders for about 7,100 yds. 
of concentric armoured cable, with joint boxes and section boxes. 
Tenders to Mr. H. W. Cook, Public offices, Egremont, Cheshire, by 
Jan. 16. 

Manchester Paving, Sewering and Highways conmiitteo require 
tenders by Jan. 11 for laying underground telephone pipes, &c. 

Messrs. Preece and Cardew are authorised by the Municipal 
Council of Sydney (N.S.W.) to invite tenders for the supply, delivery 
and erection of one or two 600kw., or one 1,200kw., steain alterna- 
tors (three phase), with condenser, pipework, motor generators, static 
transformers, switchboards, &e. Tenders to Messrs. Preece and 
Cardew, 8, Queen Anne's-gate, Westminster, S.W., by noon Jan. 12. 


According to Indian Engineering, tenders are invited by the 
Public Works Department of the State of Kashmir and Jammu 
(British India) for an electric power installation in the neighbour- 
hood of Srinigar, Kashmir. Further particulars can be obtained 
from the State engineer, Kashmir Durbar, Srimgar. (We refer to 
this contract on a previous page.) 


The Great Indian Peninsula Railway Со. invite tenders for 
supply of galvanised iron telegraph wire, spring steel, steel work and 
iron work for carriages and vans, &c. Tenders to secretary, 43, 
Copthall-avenue, London, E.C., by 11 a.m. of Jan. 14, 


Buenos Ayres (Argentina) Corporation are inviting tenders for 
constructing and working an electrie tramway from Plaza Mayor to 
Villas Devoto, Ortiza and Urquiza. 


Copenhagen Municipal Electricity Works invite tenders by noon 
Jan. 5 for two electric centrifugal pumps with a capacity of about 
500 to 600 cubic metres per hour. Specification. &c , from the 
works, 80, Gothersgade, Copenhagen (deposit 20 kroner — £1. 1s.). 
Tenders to Copenbagen Public Lighting Department, 22, Vestre 
Boulevard, Copenhagen, 


TENDERS REOEIVED AND ACOEPTED. 

In our issue of Nov. 6, 1903 (p. xxii.), appeared an invitation from 
the Great Western Hailway Co. for tenders for engines, three-phase 
generators, and condensing and auxiliary plant for the company's 
new electricity gencrating station at Park Royal. The aggregate 
of this plant is about 10,000 H.P., and the contract has, we are 
informed, been secured by the Electric Construction Co. of London 
and Wolverhampton. 


Bristol Electrical committee have accepted the following tenders :— 
McDowall, Steven & Co., arc lamp standards, £2,850. 

John Spencer (Ltd.), pipe work at Avonbank, £1,270. 7s. 6d. 

Ferranti Limited, power switchboard at Temple Back, £715. 10s. 
Babcock and Wilcox, coal conveyor extension at Avonbank, £656. 
Indestructible Paint Co., painting arc lamp posts, £141. 


Walsall Corporation have accepted the tender of Dumsted and 
Chandler for a 500 H.P. steam engine at £1,430, and that of Thomas 
Parker Limited for dynamo at £740. 

Messrs. Rowland Carr & Co., 6 and 8, Lime Street. square, have 
received a further large repeat order for troughing and roadway 
frames and covers for Oporto. 


The contract for the new pumping engines and plant for Deptford 
station of the London County Council has been secured by Yates 
and Thom at £22,700. 


BUSINESS NOTIOES. 


The sales administration of the meter department of Ferranti 
Limited will be conducted, as from Jan. 1, from Donington House, 
Norfolk-street, Strand, London, W.C., by Mr. F. Barnes Spencer, 
as representing this branch of the company's manufactures. Both 
continuous and alternating-current tvpes of meter are now entirely 
standardised for all sizes, and are manufactured throughout at the 
company's works at Hollinwood. "The company takes all responsi- 
bility for accuracy, following each consignment by a competent 
tester, so that any defect or injury in transit may be at once detected 
and the client assured of the quality and accuracy of the apparatus. 

We are informed that the British Accumulator Co., late of Par- 
liament-inansions, Victoria-strect, London, S.W., has now been 
converted into a registered limited company, and that the future 
address will be 15, Victoria-street, London, S.W. Mr. F. von 
Gerson is managing director, and Mr. E. W. Dunton is engincer 
and manager of the company. 

Messrs. F. A. Robinson & Co., 54, Old Broad-street, London, E.C., 
have taken into partnership as from Jan. 1 Mr. Malcolm H. Butcher, 
M. Inst. Mech. E., A. M. I. E. L., and Mr. Arthur E. T. Lees, M. Inst. C. I.. 
Both gentlemen have been connected with the businees for many 
years. 


The British Mica Co. (Ltd.), have removed their offices at 23, 
Great St. Helens, E.C., to the works, Lebanon-road, Wandsworth, 
London, S.W. The company's telegraphic address is now 
* Micamina London," telephone No. 405 P.O. Putney. 


We are informed that Mr. Thos. Browett has resigned his position 
as joint managing director of Browett, Lindley & Co. (Ltd.), Patri- 
croft, and no longer holds a seat on the board. Mr. Browett's 
present address is 6, Old Queen-street, Westminster. 


Messrs. Palmer and Taylor, 50. Wellington-street, Glasgow, are 
now the sole representatives for Scotland of the Union Cable Co. for 
their electric cables and wires, and will hold considerable stocks. 


Mr. E. D. Chester, M.I.M.E., will as from 1st inst. carry on 
business as consulting and mining engineer at 20, Copthall-avenue, 
London, E.C. 

Mr. W. Stamm, 25, College-hill, Cannon.street, London, E.C., 
informs us that he has taken over the business of Messrs. Otto Weiss 
& Co. of Berlin, for machinery and apparatus for the manufacture 
of electric cables, hemp, wire, rope, &c. Mr. Stamm has a 
pamphlet ready listing these machines, of which copies can be 
obtained on application. 


The Electrical Standardising, Testing and Training Institution, 
of Faraday House, 8 and 10, Charing Cross- road, London, W.C, 
will, towards the end of 1904, be removing to a home of its own, 
and the board of control have just accepted the tender of Messrs. 
Perry & Co. (at £14,155) for the erection of a new building at 
Southampton-row, London, W.C., in direct line of the new County 
Council thoroughfare from the Strand to Holborn. There were 13 
tenders sent in, the highest being nearly £15,500. 


LIQUIDATIONS, BANERUPTOIES, &c. 


In the failure of John Webster Michelson Starr, electrical engi- 
neer, 29, Grange-road, Dudley, the gross liabilities are returned at 
£319. 10s. 1d., assets nil. Alleged causes of failure, bad debts, losses 
on contracts, &c. :— 

The official receiver reported that bankrupt commenced business about 
10 years ago as an electrical engineer, under the style of Webster, 
Nicholson & Co., at Dudley, with a capital of £90, which he saved. In 
1902 he disposed of his business to a limited liability company, and had 
since been engaged as traveller for the company. He received no cash 
рыш for his interest in the business, but 1,000 £1 shares, now valued 
at £50. 
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Another meeting of the creditors of Max Margowski, financial 
agent, &c., took place last week at the Bankruptcy Court, London. 
The amended statement of affairs showed liabilities £18,507, of 
which £1,607 was unsecured, and assets £1 in cash and £650 in 
shares. Debtor, who has been managing director of the Automatic 
Telephone Co., stated that since Nov., 1901, he had lost £5,800 on 
shares in several companies, and also large sums in the promotion 
of companies. 


At London Bankruptcy Court recently the public examination 
took place of Capt. Francis Lane-Fox. Debtor was a director of 
the West Riding Tramway Co. (Ltd.), which was promoted for 
constructing a tramway from Knottingley to Leeds. The gross 
liabilities were £15,931 (£10,027 unsecured), assets £1,201. 

Debtor stated that he had been a private secretary for some years. He 
was connected with various mining and other companies, including the 
Veterinary Radiant Heat Syndicate and the West Riding Tramway Co. 
He took 5,000 shares in the syndicate which promoted the latter com- 
pany, for which he paid £5,000, and had charged those shares to three 
creditors. About £30,000 was subscribed to the syndicate, but owing to 
depressed financial conditions the tramway eompany was not floated. 
Examination concluded. 


The public examination of Cecil Wray, electrical and mechanical 
engineer, took place at Bradford last week. Deficiency £1,364. 6s. 7d. 

Debtor traded in partnership with C. B. Crawshaw as the Wray Elec- 
trical Engineering Co. from 1892 until 1895 and with Mr. C. W. Baxter 
as Baxter and Wray until 1898 when he bought out Mr. Baxter’s interest, 
afterwards trading as Cecil Wray & Co. until 1899. In the latter year 
the concern was told to a limited company, debtor receiving £1,500 in 
cash and £1,500 in shares. Debtor acted as managing director until 
October, 1901, when the company went into liquidation. He then 
resumed business on his own account in Simes-street and settled for 
£100 an action brought by the purchaser of the undertaking of the 
former limited company to restrain him from trading in Bradford. 
Examination closed. 

The first meeting of creditors of А Е. Hodgson, motor ear manu- 
facturer, &c., 94, Victoria-street, Westminster, was held at the 
London Bankruptcy Court last week, when the meeting was ad. 
journed until 4th inst. for appointing a trustee and committee of 
inspection. | 

The Northern Counties Traction Co. (Ltd.) is to be wound up 
voluntarily. Mr. W. C. Spencer, Central-buildings, Liverpool, is 
liquidator. 


Plant for Sale.— Messrs. Bottone & Son, Wallington, Surrev, 
have for sale a 1 H. p. Tangye dynamo gas engine, а $ H.P. gas engine 
and accumulator-charging dynamo, a 4 н.р. high-speed vertical 
steam engine, X-ray coil, 4in. spark, 1 н.р. direct-current series 
motor, and Ё н.р. 200-volt direct-current motor, a З н.р. petrol engine, 
&c. Further particulars in advertisement. 


Three 20 м.н.р. Marshall horizontal compound engines and three 
20 н.р. Marshall multitubular high-pressure boilers, with feed-water 
heater, two Worthington pumps, &c., are for sale. Applications to 
inspect the plant (in working order) to the clerk to the Governors, 
People's Palace, Mile End-road, E. See advertisement. 


Works, &c., for Sale.—Some modern well-equipped car-building 
works, occupying a covered area of 8? acres, with 25 acres available 
for future extensions, are advertised for sale in another column. 
Applications to Messrs. Wheatley Kirk, Price & Co., 46, Watling- 
street, London, E.C. 


Some manufacturing premises are advertised for sale or letting 
on lease, without restriction and with or without steam power. 
The premises adjoin Laindon station, Essex, 22 miles fronr London. 
Particulars from Messrs. I. Levy & Son, 62, Albany-road, Old Kent- 
road, London, S.E. 


Quadrant Tumbler Switch.—4A special feature of this switch, 
which is being placed on the market by the General Electric Co., 
is its long break (lin) Special precautions have been taken 


against breakage of the tongue piece, which in this switch is made 


of one solid metal stamping. Another improvement consists in the 
provision of conical holes in the base, through which to thread the 
insulated leads. The annexed illustration gives a good idea of 


the general construction of the switch, which a»pears to be of simple 
and reliable design. 


— — — — ast 


Patent Switches.—Mr. А. P. Lundberg asks us to call attention 
to a matter which he considers has a direct trade interest. It would 
appear from a statement Mr. Lundberg has placed before us that he 
was, as far back as September, 1901, threatened with proceedings in 
connection with an alleged infringement of J. H. Tucker's patent 
No. 18,019 (1898), by reason of the manufacture and sale of 
Mr. Lundberg's patent Pivot" and “ Century ” types of tumbler 
switches. Mr. Lundberg's reply to these threatened proceedings 
was that his manufactures were in no way an infringement of the 
said patent. Mr. Lundberg assures us that no further steps were 
taken in the matter until March, 1908, when a solicitor's letter 
threatening proceedings was received and a similar reply returned. 
On March 28, 1908, a writ was issued claiming an injunction and 
damages. A statement of claim was duly lodged, and Mr. Lund- 
berg's defence was delivered on June 15. As no further proceedings 
were taken by the plaintiff in the action, Mr. Lundberg's solicitors 
(Messrs. Headley and Roberts) gave notice that an application 
would be made to have the action dismissed for want of prosecution, 
and on Nov. 26 an order of the court was duly made dismissing the 
action for want of prosecution, and directing that the plaintiff should 
pay Mr. Lundberg's costs. б 


Small Arc Lamps.—The Electrical Co., 
121-125, Charing Cross-road, London, W.C., are 
making a special feature of Ње “ Rignon” 
small arc lamp for continuous current. The arc 
in this lamp is enclosed, and one pair of carbons 
burn for about 15 hours. These carbons are spe- 
cially prepared of very small diameter (4°2mm.), 
enabling a 200 c.p. light to be obtained for a 
current consumption of 2 amperes. The Rignon 
lamp may be burnt singly on 100 to 110-volt 
circuits or two in series on 200 to 220-volt ci:- 
cuits, a small steadying resistance being used. 
It is claimed that the current consumption of the 
lamp, including resistance losses, does not exceed 
from 1 to 1:1 watts рег candle-power, and that 
the violet colouring of the arc, often a serious 
drawback in lamps of the long-burning type, has 
been almost entirely obviated. By the arrange- 4 
ment of using the stump of the upper carbon as Rm 
a lower carbon great economy in carbon con- 
sumption is secured. The company recommend 
these lamps especially for theatre, restaurant, 
factory and shop-window lighting, and for all 
places where the larger type of lamps are in c 
excess of lighting requirements. x 


Calendars, &c.—The British Electric Transformer Co. have 
adopted a novel method of advertising their manufactures in the 
form of a copy of the indispensable ** Whitaker," bound up with 
padded leather covers and containing lists of the company's clients 
and views of installations of the company's transformer equipments. 

Mr. James Hendry, 252, Main-street, Bridgeton, Glasgow, issues 
а well-got-up desk calendar for 1904. Mr. Hendry has also ready a 
new price list of his well-known laminated leather beltings. | 

Messrs. W. T. Glover & Co., who have usually something un- 
common to present to their customers and friends, issue this year 
a pad calendar quite out of the regular run of these useful memory 
aids. This pad is occupied by a series of portraits of leaders in the 
electrical profession and excerpts from Papers read or speeches 
made at the meetings of electrical associations. The pad would be 
1mproved by wiring, as it has a tendency to break off in small blocks. 

From the May-Oatway Fire Appliances Limited we have to 
acknowledge the receipt of a card calendar for 1904. 

Messrs. John. Knox & Co., 910, Upper Thames-street, London, 
E.C., have issued their annual hanging calendar, and the trade will 
be supplied with copies on application. Some of the tools and plant 
manufactured by this firm are illustrated. 

Messrs. Nalder Bros. and Thompson are sending out a pad 
calendar which is small enough to find a place on the desk without 
losing any of its usefulness from this cause. 

From the Brush Co. we have to acknowledge the receipt of a very 
neat desk calendar showing excellent views of the company s 
manufactures. 

An effective advertising device is to hand in the form of a paper- 
weight showing in a graphic manner a section of cable manufac- 
tured by the Britsh Insulated and Helsby Cables Limited. There 
have been various designs of transparent glass paper-weights issued, 
but this is the most effeetive of any that have yet come before us. 


Catalogues — Mr. A. H. Hunt, 115-117, Cannon-street, London? 
E.C. (as representative for Great Britain of Messrs. Geoffroy and 
Delore), forwards a price list of wires and cables manufactured by 
that firm. Mr. Hunt is stocking these goods. 

A new price list has been issued by Electric Lighting Boards, 
Limited, 80, York, London, N., in which several additions have been 
made. The company state that their system is meeting with con- 
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siderable success, and that during the past 18 months a large 
number of temporary electric lighting installation contracte for 
exhibition and other purposes up to 5,000 lights have been carried 
through. The company are making a speciality of electric signs in 
various forms. The new price list gives particulars of complete 
temporary electric installations on hire. 


Exports of Electrical Apparatus and Material. —The follow- 
ing list gives official particulars of the exporta of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Dec. 28 to 30, with the ports 
of destination :— 

Africa—Alexandria, £18; Cape Town, £171; Delagoa Bay, £141 
(telegraph material); Durban, £1,357 (including £14 telegraph material) ; 
East London, £828; Port Elizabeth, £133. Australasia—Adelaide, E85; 
Fremantle, £148; Lyttelton, £425 ; Melbourne, £23; Otago, £50; 
Perth, £62; Sydney, £442; Wellington, £91. Austria—Trieste, £15. 
Canada—8t. John (N. B.), £121. Ceylon - Colombo, £113. Germany— 
Bremen, £65; Hamburgh, £250 (telegraph material). Gibraltar, £280. 
Holland—Amsterdam, £72. Hong Kong, £85. India—Calcutta, £188. 
Japan—Kobe, £73 (telegraph material); Yokohama, £370.  Perim, 
£21,243 (telegraph cable). Total (for eight days), £26,849, against 
£49,078 for 11 days last year (Dec. 20 to 30). 


PATENT RECORD. 


Game ier 
The fcliowing List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lune, London, W.O. 


APPLICATIONS FOR PATENTS. 

Norz.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panics application, an asterisk is affixed. 

Unless otherwise stated, the application is made tn London. 


October 6, 1903. 

21,458 B. Ковавтз. Appsratus for laying, raising or destroying submarine 
cables, 

21,406 F. Jeannot and F. ре ZA BERMUDEZ. Arc lamps. (Date applied 
for, Sept. 12, 19035 ; date of application in France.) 

21,491. F. M. Lewis. Electro-motors of the induction type. 

21,495 Srsmens Bros. & Co. Apparatus for perforating type bands for 
automatic telegraph transmitting apparatus. (Siemens and Halske, 
A. G, Germany.) * 

21,504 SOCIÉTÉ ANONYME DES ATELIERS DE MÉCANIQUE DE PRECISION DE 
TgRRITRT. Electric meters. (Date appliei for Oct. 15, 1902, 
date of application in Switzerland.)* 


October 7, 1903. 

21,511 L. B. MoLLAN and A. Милич. Belfast. 
electric lamps by magnet. 

21,520 T. D. TATLOR. Penzance. Telegraphic apparatus for transmitting 
cable messages. 

21,551 K. QuaNEY and W. C. Kirwan. Dublin. Switches for electric 
ligbting and power. 

21,574 N. J. Товвв, R. H. SwrrH and J. 8. HARTLEY. 
telephones.* 

21,682 (i, Schall. Primary batteries. 

21,592 Зівмемз Bros. & Co. Electromagnetic signalliog apparatus. 
(Siemens and Halske A.G., Germany.)“ 

21,596 M. Вновт. Rheostat. 


October 8, 1903. 
Manchester. Self. replacement intercommunicstion 


Temporarily holding 


Dieinfecting 


21,598 F. PETMEK Y. 
telephones. 

21,609 J. Creswick and H. SHAW. 
upon aluminium. 

21,628 W. H. TAYLOR. Manchester. Lifeguards for electric vehicles. 

21,652 Е. HirLsMANN. Berlin. Electric ignition petards. 

21,656 K. J. амрав aud F. Ввор. Berlin. Electric safety and al rm 
devices for doors. 

21,657 H. Peters. Berlin. Electrical alarm clock.“ 

21,654 J. M. pg LA Croix. Secondary battery. 

21,655 T. E. CLARK and the Tuos. E. CLARK WIRELESS TELEGRAPH- 
TELEPHONE Co. Coherers for wireless signalling.“ 

21,700 C. Berz. Electrical measuring instruments.* 


October 9, 1903. 

21,711 A. J. BEAUMONT. York. Jablochkoff candle lampe. 

21,717 J.I. Hatt. Trolley line apparatus. 

21,728 J. M. Moss. Liverpool Magnetic separators for ores. 

21,742 T. C. WarTEBS. Ship's telegraphs. 

21,759 E. G. BRADNAM. Telephones, metallic-circuit automatic secret 
intercommunication instruments. 

21,779 T. Herrgsrawan. Electric cells. 

21,791 J. К. CRAwroRD. Filaments for incandescent lampe. 

21,795 T. C. FrrERs. Valve and brake controlling mechanism for electric 
hoisting engines. 

21,801 J. Saygnsand F. B. Horr. Simultaneous telegraphy and telephony. 


Sheffield. Electro-deposition of metals 


October 10, 1903. 
. W. Lewis. Coventry. Electric ignition apparatus. 
. N. Dauncey. Trolleys for tramways. 
.S. HAprock. Telephone attachments.“ 
. A. Kenngpy-McGrecor and Н. Wren. Birmingham. Switches, 
. Нвлгвт and O. Н. WHtrR. Cheshire. The Dome sparking plug. 
ARLEY. Halifax. Trolley heads. 
. L. Kix d. Motor and gearing for electric cranes. 
WALTER. Manufacture of electric lamps. 
. P. MiLES, Operating valves, соске, taps, electric switches and 
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M. Lang and E. Н. Арлмз. Arc lampe.“ 
K 
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RON. Electrical fire-alarms. 

cDrnuorr. Preventing the fusing of wires. 

. J. Lopce and A. Моганвар. Signalling through submarine 
aud like cables. 

‚ H. Las. Wirelees telegrapby. 

. Н. St. H. Mawpstgy. Dynamo-electiic machinery. 

Hu isanrt and E. Н. Apams. Arc lamps.“ 


October 13, 1903. 
J. CARTER, Dublin. Trolley head. 
T. E. Weaver. Manchester. Starting switches for motors. 
F. MrrenzlL. Clockwork electrical stopping and starting apparatus. 
C. J. Cassé and Н. H. Cassr. Bradford. Electro-motor starters. 
Т. L. Boypgsn. Wolverhampton. Multipolar electric generators 


and motors. 

E. G. RivzRs. Richmond. Electric radiator. 

. B. ТАМАНИ. Electrical circuit-breaker. 

А Н. EpzwBoRoUGH. Dynamo machines. 

22,055 W. €. Martin, J. Lowson and W. B. Saysrs. Dynamo-electric 
machines. 

22 087 L. DzsPRADELS. Apparatus for electrical correspondenc».* 

22,080 G. ConwARo. Manufacture of electrodes and resistances. 

22,097 A. B. UrHAM. Liverpool. Current collectors for electric traction 

22,101 T. E. DaNiBELs, jun. Circuit breakera. (Date applied for, Jan. 2, 
1903, date of application in U.S.)* 

October 14, 1903. 

22,1155 A. JOHNSTON and C. A. BowRN. Swansea. Automatically control- 
ling trolley pole after leaving trolley wire. 

22181 G. G. M. Налврічснам. Transforming alternating currents. 

22,182 J. R. Dick. Electrical switching apparatus. 

22,185 J. B. ALENANDER. Manufacture of insulating material. 

22,190 L. G. Номт and Sanpycrorr Founory Co. Liverpool. Alternating- 

current induction meters. 
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October 15, 1903. 

22,210 P. DxwBiBsT. Blackpool. Rectifying transformer for alterna'ing 
currents. 

22,216 A. E. TANNER and E. A. CranzMONT. Manchester. Laying 
conductors. 

22,265 J. HARMaTTA. Electric welding. 

22,269 G. M. Ginson. Brushes for electrical machines. 

22,287 W. J. Davy. Arc lampe. 

22,291 J. W. P. Scorr, J. CocuLAN aud E. S. MourpmzN. Electric gene- 


rating machines and motors for continuous current. 


October 16, 1903. 
22,524 J. H Cox. Glasgow. Machine for developing electromotive force. 
22,356 S. CowrzR-CoLzs. Apparatus for electro-deposition of metals. 
22,565 W. BaxTEn, jun. Electromagoets. (Date applied for, Nov. 21, 
1902, date of application in U.S.)* 
22,571 T. Buanzy. Liverpool. Overhead trolleys for vehicles. 
22,374 L. C. H. Munsina. Arc lampe. 
22,588 F. W. HowoRTH. Apparatus for transmitting telephonic and tele- 
graphic meesages over the same line wire. (C. Turchi and 
E. Bruné, Italy.)* 
October 17, 1903. 
22,425 J. H. HiNDL&. Lancashire. Electric generators and motora. 
22,452 C. M. DoRMaN and R. A. Smits. Salford. Ceiling fittings.“ 
22,439 F. J. TuBqUAND and J. F. Wakguin. Electrical connection for 
electrochemical apparatus. 
22,440 W.C. FAIRWEATHER. Telephone systems and apparatus. 
Switchboard and Supply Co., U.S.)* 
22,443 D. Н. Witson. Winding inductive and non.inductive coils. 
22,456 а. B. Вот» and Parson Fire ALARM (LTD.) Fire alarm 
apparatus.“ 
28,465 B. T.-H. Co., R. C. CLINKER, E. B. WipMonE and J. WHITCHER 
Safety devices for alternating current distribution systems. 
22,470 R. S. PILCHER. Liverpool. Turn-over or alternative switches. 
22,475 Т. E. ELMoRE. Collecting currents from unipolar dynamos. 
28,481 G. Weinmann. Distance operated gas igniters.* 
22,486 H. SHOEMAEER. Electric range finders. (Date applied for, Jan. 10 
1903, date of application in U.S.) 
October 19, 1903. 
22,497 J. MAKIN. Sheffield. Electrical numerical switch. 
22,507 J. A. Steven. Glasgow. Electric hoists. 
22,532 J. О. GIRDLESTONS and C. F. G. THORKELIN. Arc lampe 
22,538 F. EaSTerForD. Ilford. Automatic fire alarm.“ 
25,551 J. S. RawoRrH. Electric motors and controlling devices for 
vebicles. 
22,556 E. Hucugs, J. C. Jones and A. G. Mackig. 
fire alarms, burglar alarms and the like. 
22,572 SigwENs Bros. & Co. Working electric windiog engines. (Siemens 
and Haleke A.G., Germany.)* 


(Kellogg 


Electrically operatirg 
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22,575 SiEMENS Bros. & Co. Safety fuse device for electrical installations. 
(Siemens and Halske A.G., Germany.)* 
22,584 G. B. BowzLL. Thermostats. 


October 20, 1903. 


21,601 F. H. HALL & C. Harr. Birmingham. Electric ignition for 
engines. 

22,602 T. H. Hatt and C. HALL. Birmingham. Contact breakers for 
electric ignition of internal explosion engines. 

22,606 T. W. S. Hutcains. Manchester. Electric lighting of trains. 

22,634 F. H. DE VRULLE. Birmingham. Terminals for stranded wires. 

22,689 S. RoBIKSON. Covers and frames for junction boxes.“ 

22,643 M. E. THoMPsoN. Brushholders for dynamo electric machines.“ 

22,654 T. H. WaLKER. Clip for suspending electric cables. 

22,658 F. Ponca. Induction electric motors. 

22,664 E. Imray. Contact apparatus for electric relay master clocke. 
(Siemens-Schuckertwerke, G.m.b.H., Germany).* 

22,668 J. E. SPAGNOLETTI. Insulators. 

22,675 А. R. MÜLLER. Liverpool. Current regulator for electric 
machines. 

22,674 P. HARDEGEN. Liverpool. Telephone systems.“ 

22,680 L. DoRMAN. Coherers for wireless telegraphy.“ 

22,604 P. R. ALLEN. Indicating stoppage of distant machines, 

22,696 C. 5. WHitney. Electrical vibratory motor.“ 

22,698 J. Prince. Telephone transmitters.“ 


October 21, 1905, 


22,742 H. F. JoeL. Dynamo electric machines and motors. 

22,758 J. DaLzigL. Voltage regulated electric lighting for vehicles. 

22,778 C. SMART. Commuting currents passing through combined arc 
and incandescent lamp circuits. 

22,785 E. W. SwiTH. Storage battery plates. (Date applied for, Sep- 
tember 10, 1903, date of application in U.S.)“ 


SPECIFICATIONS PUBLISHED. 
NOoTE.— All specifications can be obtained at the uniform price of 8d. each. 
1902. 


19,607 Bremner. Electric elevators. 

21,969 HarsEY. Electricity meter. (Date applied for, March 15, 1902.) 

22,024 Munro, BRECKNELL and Rocers. Life-guards for vehicles. 

22,135 Gitmour. Electrolytic decomposition of alkaline chlorides, 

24,148 and 24,149 Esson. Electric fuses. 

24,192 RowrANDs. Trolley collectors for electrical traction. 

24,205 Hrwerr. Switch lampholders for incandescent lamps. 

24,255 Bronn. Heating by means of „ 

24,325 WILSON and HARDINGHAM. Apparatus for testing electric lamps. 

24,528 BOWEN. Incandescent lamps. 

24,517 HaRKIN. Resistances for heating or other purposes. 

24,576 OPPENHEIMER (A. G. Mix and Genest). Telephone party-line system 
on exchanges working on central battery system. 

23,645 pg FERRANTI. Detection of faults in the conductors of electric 
traction systems. 

24,709 and 27,761 CanRoLaN (G.E. Co., U. S.). Cut-outs. 

24,744 LoDGE and SauNDERs. Lightning guards for submarine telegraphy. 

24,772 BERRY and BRITISH ELECTRIC TRANSFORMER Mra. Co. Trans- 
formera. 

25,085 QuaNEY and Kirwan. Switches for electric lighting. 

25,216 LEITNER aud Lucas. Cut-outs and regulators and their application. 

26,059 CaROLAN (G.E. Co., U.S.). Electric train control systems. 

26,051 CaROLAN (G.E. Co., U. S.). Trolley poles. 

26,647 CAROLAN (G.E. Co, U.S.) Electric recording instruments, 

26,818 CLEMINSON. Incandescent lamps and collars for same. 

26,905 Fosran. Junction frog-plates for overhead electric tramways. 

26,917 Byna and ANDERS, Switching mechaniem for intercommunication 
telephone systeins. 

27,158 REcLUS Perirpiprgr Schurrr. Enclosed arc lamps. 

27,272 LAKE (Stone). Selective electric signalling. 

27,575 PEARSON and FispLER. Galvanic cell. 

27,575 PEARSON and FigDLER. Electrode for galvanic cells, and a method 
or process for producing same. 

27,476 BouLT and Bout, Electric traction on surface-contact system. 

27,574 PEEBLES and Picks TORE. Reversible boosters. 

27,619 Sıemens BROS. & Co., LYDALL and Роке. Control of clectromotours 
on electric railway cars. 

27,765 CAROLAN (G E. Co., U. S.) . Electric furnaces or muffles. 

27,758 CaRoLAN (G. E. Co., U. S.). Machines for cutting micanite and the 
like. 

27,762 Ca nOLAN (G. E. Co., U. S.). Electric regulatora. 

27,765 CaROLAN (G. E. Co., U. S.). Electric phase- indicating instruments. 

27,769 CAROLAN (G. E. Co., U. S.). Rheostat switches. 

27,771 CaROLAN (G. E. Co., U. S.). Electromagnetic locks for automatic 
circuit-breakers. 

27,858 Eckstsin and Krause. Electric light switches. 

28,193 HanpiNa and HARDIN do. Wire-winding machines. 

28,501 TgOMAS and THOMAS. Automatic circuit-breakers. 

28,486 LEITNER and Lucas. Switches. 

28.487 LrirNER and Lucas, Means for controlling variable-speed dynamos. 

28,510 Номмкі. and HoMMEL. Trolley poles. 

28,552 LAKE (Stone) Oscillators for wireless telegraphy. 

28,645 KENNIscton and Fawcett. Supporting trolleys for overLead 
traction. 

£8,828 DubDELL and SPARKS. Protecting cables or other apparatus from 
effects of current surgings. 


1903. 
10 5 Automatic suspension and contact appliance for are 
amps. 
275 MÜLLER. Manufacture of electrodes for secondary batteries, 
517 NayvLon. Miners’ lamps ignited by electricity. 
918 Davipson.  Back-gearing appliances for electric motors and 
dynamos and for steam and water-driven turbines. 
778 Sıemens Baus. & Co. (Siemens and Halske A G.). Indicating con- 
dition of the electric circuit controlling air- brake valves опа train. 
1,088 Roprrsourc. Manufacture of positive electrodes. 
2,087 BrRNBAUM (Telephon Fabrik A.G., vorm. J. Berliner). Transmitting 
motion to or from mechanism contained in a case. 
2,874 TERRY. Switches for controlling an electric circuit from several 
points. 
5,083 BamHRrFELDT. Roller bearing for suspended lamp lustres. 
5,420 CHAPLIN. Chemical rectifiers for converting alternating into direct 
current. 
7,851 Hoprett. Electrodes for arc lamps. 
8,679 Новевт. Apparatus for electro-plating. 
11,427 Вгохрві. Radiator systems for wireless telegraphy. (Date applied 
for May 28, 1902.) 
14,688 Winton. Ignition mechanism for explosion engines. (Date applied 
for, June 4, 1903.) 
16,487 Schurz. Telegraph pole. 
16,988 STEENLET. Partitions or diaphragms for electrolytic purposes. 
19,288 Laks. Submarine communication. 
19,399 Waite and WALDRON. Pipe coupliags for facilitating inspection. 
19,455 Вогрт and Млвослврт. Fixing plugs in walls. 
19,521 Scorr. Alternating.current distribution for railways. (Date 
applied for, Sept. 15, 1902.) 
19,524 Gest. Manhole terminals for conduit sections. 
19,856 Paar (Weber Railway Joint Mfg. Co.) Insulated joints. 
19,877 Sismens Bros. & Co. (Siemens and Halske A.G.). Electromagnetic 
relay apparatus. 
19,886 Lamme. Electromotive force regulators. (Date applied for, Oct. 2, 


1902.) 

19,896 Evans (Gesellschaft zur Einfuhrung von Erfindungen, m. b. H.). 
Driving of dynamos by steam turbines. 

20,061 Monix. Receivers for wirelees communication. 

20,102 Gray. Bracket attachments for telegraph and like posts. 

20,401 HUNTER and Warren. Switches. 

20,497 KowALsKI and Moscickr. Electric plant for synthetical production 
of nitric products. 

20,655 Evans (Elektrochemische Werke G.m.b.H.). Electrolytic produc- 
tion of metals of the earthy alkalies, more especially metallic 
calcium. 

21,504 SrgMENS Bros. & Co. (Siemens and Haleke A.G.) Driving elec- 
trical machines by steam turbines. 

21,574 TUBBS, SMITH and HARTLEY. Disinfecting telephones. 

21,851 Happock. Telephone attachments. 

22,639 Rozinson, Covers and frames for junction boxes. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— 


NEW COMPANIES. 

COPPER CO. (LTD.) — Reg. Dec. 23, capital £100,000 in £1 shares 
(30,000 15 per cent. cumulative preference), to acquire certain patents 
granted or to be granted in respect of inventions relating to improve 
ments in the electro-deposition of metals for the manufacture of com- 
pound wire bars and the like, and in apparatus therefor, and to enter into 
an agreement with F. H. Medhurst, and to carry on the business of 
manufacturers of compound wire bars, &c., and of apparatus therefor, 
and any other business usually or conveniently carried on in connection 
with same. The subscribers ure H. Francis, G. Graham, engineer, 
J. Cheal, W. Henderson, electrical engineer, E. F. G. Truefitt, C. D. 
MeMillin and W. C. Williams. Reg. office, 13, Victoria-street, Westminster, 
London. 

ELECTRIO AND GENERAL ASSURANCE (LTD.)—Reg. Dec. 22, capital 
£10,000 in £1 shares, to insure against loss or damage arising from electric 
or other tramway, light railway, omnibus, motor car and similar acci- 
dents, to carry on any accident, indemnity, fire, marine and general 
insurance and guarantee business (except life assurance), &c. The sub- 
cribers are P. G. H. Carvill, M.P., J. F. Albright, G. Cornwaliis- West. 
J.P., M. Smee, E. A. White, J, Devonshire and A. W. Johanning. First 
directors, P. G. H. Carvill (chairman and managing director), J. F. 
Albright, J. Devonshire and G. Cornwallis- West. A. E. Johanning is 
assistant manager and secretary. 

EMPRESS MFG. CO. (LTD.)—Reg. Dec. 8, capital £7,500 in £1 shares, to 
adopt an agreement with R. K. Evans, and to carry on the business of 
manufacturers, electricians, mechanical engineers, machinists, motor car 
builders, &c. First directors, Commander G. P. Heath, R.N., G. R. Spencer 
and R. K. Evans. Reg. oftice, 3, Church-court, Old Jewry, London, Е.С. 

ETHERIDGE RAILWAY CO. (LTD.) Heg. Dec. 8, capital £30,003 in 300 
ordinary shares of £100 cach and 60 B shares of ls. each, to acquire 
concessions and privileges for constructing railways and tramways in 
Queensland or any part of the world, and to carry on the business of 
carriers of passengers and goods, engineers, contractors, manufacturers 
of and dealers in railway, tramway, electric and other apparatus, trans- 
mitters, users and suppliers of electricity, &c. 


— — —e— — — ^ 


THE ELECTRICIAN, JANUARY 1, 1904. 


435 


GENERAL RUBBER CO. (LTD.)— Reg. Dec. 19, capital £500 in £1 shares, 
to carry on the business of manufacturers of rubber and rubber goods, 
cable makers, dealers in electric light requisites, &c. 


GLOVER’S WATER-TUBE BOILER CO. (LTD.)—Reg. Dec. 2, capital 
£10,000 in £1 shares, to adopt agreement with L. G. C. Glover and D. 
Crowther for acquiring benetit of certain existing inventions in relation 
to water-tube boilers, and the conversion of existing boilers into water- 
tube boilers, and to carry on thc business of mechanical engineers, tool 
makers, boiler makers, machinists, &c. No initial public issue. First 
directors, L. Glover, C. Glover, W. Deighton, B. Talbot, H. A. Watson, 
T. Sheffield, R. S. Dower, J. H. Clough and P. G. Wright. Reg. office, 
17, East-parade, Leeds. 

MONARCH MOTOR SYNDICATE (LTD.)—Reg. Dec. 18, capital £500 in 
8s. shares, to manufacture and deal in electrical and other motors, 
machines and engines of all kinds, and to carry on the business of elec. 
tricians, electrical engineers, mechanicians, &o. Reg. oflice, 59, Moor- 
gate-street, London, E.C. 


RAMSGATE AND DISTRICT ELECTRIC SUPPLY CO. (LTD.) — Reg. Dec. 21, 
capital £30,000 in £5 shares, to carry on business of electrical, mecha- 
nical and chemical engineers, electricians, practical engineers and con- 
tractors, manufacturers of electrical apparatus, suppliers of electricity, 
&c. Subscribers are F. E. Gripper, engineer, W. T. Pressland, electrical 
engineer, J. C. Wigham, engineer, A. J. Fippard, electrical engineer, 
C. H. Jones, A. Anderson, engineer, and W. T. Belf, engincer. 

THOMAS MIDDLETON & CO. (LTD.)—Rey. Dec. 23, capital £30,000 in 
£1 shares, to acquire business of Thomas Middleton & Co., and to carry 
on business of electrical and mechanical engineera, metal workers, boiler 
makers, manufacturers of and dealers in apparatus of all kinds used in 
connection with the production, storage, application and distribution of 
electrical energy, «c. P. Otto de Clermont is permanent Government 
director (special qualification £10,000) with power to appoint other 
directors. Rey. oflice, Loman-street, London, 8.E. 

ZONE DYNAMO AND MOTOR PATENTS CO. (LTD.) —Reg. Dec. 24, 
capital £2,700 in £1 shares, to execute contracts for works involving the 
supply, application or use of dynamos, motors and dynamo-electric 
machinery, and to carry on the business of electrical engineers and 
experts, technical advisers, consulting, mechanical and general engineers, 
manufacturers of dynamos, electric motors, motor-yenerators and trans- 
formers, magnets, machines, electric regulators, «c. First directors, 
H. Edmunds, L. W. Holmes, H. F. Joel and J. H. St. Н. Mawd:ley. 
Reg. оћісе, 10, Serjeants Inn, London, Е.С. 


MORTGAGBS AND CHARGES. 

CORK ELECTRIC TRAMWAY AND LIGHTING CO. (LTD.)—Lien reg. 
Dec. 21 for £2,000, part of £110,000 ; amount previously issued, £105,000 ; 
charged on certain property situate in city of Cork. 

ELECTRICAL TESTING LABORATORIES (LTD.) - £400debentures, created 
Dec. 14, 1903, charged on company's undertaking and property, present 
and future, have been registered. No trustees. 

GENT & CO. (LTD.)— £17,000 debentures, created and dated Dec. 14, 
1903, have been registered. Property charged: Company's undertaking 
апа property, present and future, including uncalled and unpaid capital. 
No trustees. 


MEDICAL ELECTRO.THBRMIC GENERATOR CO. (LTD.) £1,000 first 
mortgage debentures, created und dated Dec. 5, 1903, charged on the 
company's undertaking and property, present and future, including 
uncalled capital, have been registered. No trustees. 

PHENIX DYNAMO MFG. CO. (LTD.) —A postponing deed dated Dec. 2, 
1903, extending time for payment of £14,700 lebentures, part of series 
ereated July 23, 1903, to secure £15,000, has been registered. Property 
charged: All company's property, present and future, including uncalled 
capital. Parties to agreement С. B. Crawshaw, J. Sellars, and company. 


STATUTORY RETURNS. 

MIDLAND ELECTRIC LIGHT AND POWER CO. (LTD )—The annual 
return to Nov. 13 gives the capital as £50,000 in £10 shares. 3,139 
shares taken up. £70 paid. 31, 320 considered as paid. No mortgages 
or charges. 


CITY NOTES. 
— — 

MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1908). Price of 
silver 264d. per oz. (Dec. 81). Consols 88—884 for money, 88,',—83,°, 
for account; 24 per cent. annuities 871—898 (Dec. 31). Consols Pay 
Day, Jan. 6; Stocks and Shares Continuation Days, Jan. 12 and 26; 
Ticket Days, Jan. 13 and 27; Pay Days, Jan. 14 and 28; Mining 
Bhare Carry-over Days, Jan. 11 and 25. 


EDMUNDSONS' ELECTRICITY CORPORATION (LTD.)—An interim divi- 
dend of 5 per cent. per annum on the ordinary shares has been declared 
payable 15th inst.) for the half-year ended Sept. 30. 


QUBENSTOWN (TASMANIA).—The Town Board are raising a loan for 
lectricity supply amongst other purposes. 


SOUTH STAFFORDSHIRE TRAMWA‘S OCO.—At the annual meet- 
ing on Wednesday the chairman informed the shareholders that during 
the past year the directors had been in constant communication with 
the authorities through whose districts the company's lines ran. In 
Walsall the company had 6 miles 6 furlongs of line, which had now 
been transferred by purchase to Walsall Corporation for £18,500. 
In West Bromwich the undertaking (9 miles 6 furlongs) had been 
sold for £32,000. This £50,500 had been devoted to paying otf 
debentures. Negotiations were being carried on with regard to 


their undertaking at Wednesbury. An offer had been made for the 
company's tramways at Dudley, but the terms were not possible. 
Negotiations had also been carried on with the local authorities at 
Tipton and Coseley, but without success. The company had many 
points in common with the British Electric Traction and the South 
Staffordshire Lessee Companies, but there were also many points on which 
they were distinctly at issue with those companies. If the agreements 
which they had with those companies were carried out fairly, the board 
were prepared to negotiate. A resolution to pay a dividend of 5s. 2d. 
per sbare, tax free, on the preference shares was approved. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
ordered 50,000 fully-paid 7 per cent. £1 cumulative preference ehares of 
the Blackheath and Greenwich District Electric Light Co. (Ltd) to be 
quoted and have been asked to allow 150,000 cumulative 6 per cent. 
preferred £1 fully-paid shares of the Kalgoorlie Electric Power and 
Lighting Corporation (Ltd.) and 109,251 ordinary £1 shares of the Con- 
solidated Electrical Со. (J. td.) to be quoted. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Inc, AGOREGATE. 
Line. haber E be Des: N Adr 
a o. o по. or 
_ ERE weeks, Amount. Dec. (a) 
£ £ | £ 
* Aberdeen Oo tion ...... Dec. 26 1,175 + 2 20 87,147 |+ 6,560 
Ayr Corporatſonn . „ „ 26 178 + 2. 32 10.182 + 81 
Вагпајеу ................... esl. зуу 18 141, - 10 50) 8,988 - 13 
Bexley District Council.. .. » W 177 | ; 19 1,977 | 
Birkenhead ..................... v e: ; 3 | 
*Birmingham Tramways..... „ 26 49700, - 157 95 128518 + 8,804 
Blackburn Corporation. veg oF : iud dni 
Blackpool Corporation ...... „ 21 967 - 18 , $335 87,C08 (- 159 
Blackpool and Fleetwood... „ 396 996 , - 1 96 90,754  - 101 
Blackp'l, St. Anne's& уаш „ 24 141, + 121 38 1,144 + 668 
Bolton Corporation ......... » 87 1,884 | + 206 839 71,701 + 8,435 
Bournemouth Corporatlon.. „ 90) 873 si 89 40,166 | ds 
*bradford Corporation.. , 27 4.055 211 87 147,600 + 19,69 
Brighton Corporation ....| „„ 7 878 | - 91 89 86,228] + 633 
Brisbane Tramways m Nov. 11 $510 - 11 19 44,606 + 433 
Bristol Trams & Carriage... Dec. 35 — 5,8314 | - 19 5 671 + 820 
Buenos A & Belgrano. . Nov. 59 8,079 + 195 6 19,106 + 618 
Burnley Corporation Dec. 96 1,018 + 20 80 89,365 + 6,865 
Burton Corporation „ N 350 а | 91 7.541 s 
Calcutta Tramways Оо....... „ 26 140,055 J a8, 50 26 875,075 +2158,715 
Camborne-Redruth ........; „ 98 164 sis i 8 7,079 Sia 
Cardiff Corporation » 20 2133; + 304 26 76,86 + 20,453 
Carlisle Tramways Co.. „ $6 205 — 7.451 9,562 + t54 
Central London Railway .. „ 26 6,412 + 277 96 166,690 — 6,782 
Chatham & Dist. Lt. Rye. (., z Ge + qu mo | 
* 2 Dd 
City & South London Riy.) „ 27 2,979, - 164 46 70,694  - 10,802 
Cork Electrio Trams Co. .. „ 24 — 5 11 90,2981 — 8,375 
Darwen Corporation ......... - ess oe 7 г В 
Devonport & Dist. Trams. „, 18 460 + 88 504 2.259 + 1,075 
Dover V „ 26 177 - 27 {39 8,998 + 73 
Dublin & Lucan Каі! жау... А $55 - ШОК » i 
Dublin Southern District...) „„ 25 839 | + 2 €25 96,234 + 8,5al 
Dublin United. . .. „ 25 4,300 + 117 25 100,950 ' 
Dudley—Stourbridge......... » 18 738 + 33 | 504 41,877 + 8,809 
Dundee Corporation К T iu s gee i 
East Ham Councll............ „ 26 613 + 57 139 36,1190 +  7,X8 
Gateshead & Dist. Trams... » 18 858 | + 23 504 44,904 + 5,438 
Glasgow Corporation......... „ % 18,07 + 924 30 409,720 + 42,813 
Gravesend— Northfleet...... „ 18 208 + 49 50 12,000 + 1,312 
Greenock & Port Glasgow. „ 18 131 + 50 50 27,871 + 3,288 
Halifax Corporation ......... UM e | eT s igs E 
Hartlepool Tramways ...... » 18 241 + 84 504 13,580 + 927 
Huddersfield ................. sae eee sigs | as ves . 
Hull Co tion „ 26 2,318 + 201 139 78.551 + 4,645 
Ilkeston ration......... i SES ies i ET . 
Ipswich Corporation T € e" b x sai . 
Isle of Thanet Co . „ 26 275 — 78 26 22,655 — 1,062 
Kidderminster & District... „, 18 96 | + i| 504 6,865 + 187 
Kirkcaldy Corporation ...... » B 209 ea 48 7,573 - 
Lanarkshire Oo....... „ 21 532 $i | $19 18,844 è 
Leeds Co tion. . . ,, 26 6,695 | + 42, 89 215,459 + 18,061 
Liverpool Corporation ...... „ 19 9,758 + 154 51 512,063 + 17,275 
*Liverpool Overhead Riy. ... „ 27 1,561 + 150 96 42,912 + 2,858 
London County Council .. „, 19 09,919, + 1,264 38 375,803 + 69,606 
Lowestoft........................ Р as is zs гё 
Manchester Corporation. „, 396 11,605| + 3,121 28 828,983 + 165,091 
Mersey Railway ............... „ 20 1707 + 619 26 84,852 + 7,138 
Merthyr ........................ » 15 178 + 16 503 9,905 + 46 
Middleton... „ 18 933 + 34 504 15,95 + 1925 
Newcastle-on-Tyne Corp... „ 26 8.997 + 585 26 91.208 — 9-5 
*Newport (Mon.) . . „ 26 533 T 310 12 5,807 + 2.711 
Oldham, Ashton & Hyde... „ 18 438 + 15 503 95,473 + 2,624 
Perth (W. A.) Elec. Trams. „, 25 1,020 | 4- 255 851 60,25 + 7,158 
Peterborough .................. „ A5 106 . Е 47 7,311 А 
Poole and District.... . ... „, 1% 209 + 12 50} 15,045 + 2,147 
Portsmouth Corporation „ 28 156) - 25 1939 70,011 + 4,703 
*Potteries ........................ „ IS 1,670 116 50} — 80,108 + 3,156 
Reading Corporation s s es МЯ ssi ; 
Rothesay ........................ |o» 18 92, - 1 50} 6,951 1,C01 
Salford Corporation ......... „„ 28 4,0814 + 888 89 149,552 -+ 43, 300 
Sheerness ..................... » 16 50 a 36 2,998 i 
Sheffield Corporation „ 27 4,770 | + 42 23 118,990 + 9,202 
Southampton Corporat'n..| „ 24 977 + 113 .. es 
Southend Corporation ...... ! ; 827 T ES - ; 
Southport Tramways ...... | „ 18 221 | + 16 50 15,618 + 2,701 
S. Staffordshire Trama. ... wy 15 055 + 330 od] 45,491 + 8,7520 
Sunderland Corporation ... Wu; 2 1,208 | - 380, 39 48,061 + 2,190 
*Swansea Tramm. „ 18 462 + 18 50: 25,039 + 2,182 
Taunton Trams . „ 18 46 — 1 5% 8,013 — 184 
Tynemouth and District. „ 15 100 - 18 503 15,407 + 743 
Tyneside Trams Co „ B 273 — 44 51 16,94 4 
Wallasey District Council... „„ 26 639; + 431439 27448 + 8,441 
Weston-super-Mare ......... » 16 21, - 3 | 50 5,712 - 616 
Wigan Corporation eid Zu | Vai РР "m z 
Wolverhampton District... „„ 18 823 - 13 503 19493 + 7,695 
Wrerham. . . . „ 18 105 | 87 5,122 
Yorkshire Woollen District — . 18 435 | 134 17,084 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. t Minus 8 days { Minus 2 days. J Plus 8 daye. 5 Plus 2 days 
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2 ы Prine 
а ЕЕ МАМЕ. Wed., 
Bee Dec. 30. 
a 
ELECTRIC RAILWAYS,TRAMWAYS,&o. £ 
5| 2/6 | Anglo-Arg'tine Sh(1t0260, zd gin e 41—5 * 
St. 6% |t Do. Permanent 6% Deb. Stock .........| 125 —130 | 4 
10/10 “ | Barcelona Tramways Ord. . . . . uM 5 
10| 5/0 |t Do. 5% Cum. Pref, .............. ETEN 9 —1 5 
Bt. 44% | Do. 44% Deb. Stock (red.). e 91 —96 4 
100 54 | Do. 5 per Cent. Deb s s... 97 —102 | 4 
6| .. | Brisbane Electric Trama. Invest. Ота.) 2 —3 
5| 26 | Do. Брег Cent, Cum, Pref, ............ 31—41 5 
St. 44% f Do. 44 per Cent. Deb. Prov. Certs. . т —102 | 4 
10| 8% | Bristol ways and Ома. Ord... 90 —21 3 
10 47 |t Do. Cum. Pref. (fully paid) ............ 104—104 | 3 
Bt. 47 |t Do. 4 per Cent. Debs . 105 —107 | 3 
Bt. 6% | British Columbia Боо. Riwy. Def. Ord.| 79 —82 | 3 
Bt. 5% | Do. Pref, Ord. Stock 91 —94 5 
10| 4/24| Do. 5% Cum. Perp. "Pref: studies —. . 10 —10} | 4 
4'| 417| Do. 44 per Cent. Ist Mort. Debs. ...... 1027 —1047| 4 
10) 60 | British Electric Traction Ord.......... „| 113—113 6 
10| 6/0 | Do, брег Cent, Cum. Ргеї, ............ 11}—11} 5 
Bt. 6/0 | Do. 5 рет Cent. Perpetual Debs ...... —123 | 4 
6| .. | Buenos Ayres and Belgrano Ord......... 21—3 
5| 3/0 Do. 6 per Cent. A an Pret. sexe 53—5 5 
5 3/0 Do. ae „РИ PEPEN E LT dou .... 41—5 5 
St. 5% || Do, 5 per Cent. Debs. „ее. 104 —107 | 4 
St.] 5% |t Do. 57 2nd Deb. Stock Prov. Certs. | 97 —100 | 5 
5| 26 | Calcutta Тгаштауяв........................... 63-7} |3 
100 44% t Do. 447 Ist Deb. Stock (red.) ......... 104 —107 | 4 
1| 1/25 | Cape Electric Tramways hares 11—2 7 
St. 4% | Central London Ordinary Stock ......... 93 — 98 | 4 
Bt.| 47 | Do. 4per Cent. Pref. Stock . . 99 —102 | 3 
Bt. 47 | Do. Deferred Stock . . . e| 935-98 | 4 
100 47 | Do. 4 per Cent. Debs. ....... .......... 115 —118 | 3 
5| 2/6 | City of Birmingham Trams.57 Cm. Pr. 5-5} |4 
100 4% | Do, 4 per Cent. Ist Mort, Debs. .... | 99 —102 3 
St. 227 City and South London Rly. Con Ord.| 47 —50 | 6 
St. 5% | Do. брег Cent. Perp. Pref. (1891) ... 126 —129 | 3 
GRE AT Do, (AGW): pA ICI wees] 123 —126 | 4 
Bt. 57 | Do. (19010. E 120 —125 | 4 
Bt. 4% | Do. 4 per Cent. Perpetual Debs ...... 109 —112| 3 
Bt.| 57 | Colombo Trams&Ltg.57/ Ist Mt.Db.(rd.)| 101 —104 | 4 
10 50 kr United Trams. (1896) Ltd.,Ord.| 12 —13 | 4 
10| 6/0 | Do. er Copt. Pref. . esse eee. 15 —18 | 3 
5| 6/0 Electric gt. & Tract.ofAust.6%Cm.Prf.| 34—44 | 6 
| 5% |t Do. 5 per Cent. Deb. Stock (red.) 92 —97 | 5 
0| 3/0 | Gt, Northern & City Rly. Prf. Ord. (4%) 7—8 | 8 
0 .. | Gt. Northern, Piccadilly & Brompton 
Ord., Speyer Bros. Scrip Certs. .... 9 —10 
10) 10% {Imperial Tramways Or. сукалаган»: 20 —21 | 4 
10! 67 |1; ро. 6 per Cent. Pref. MPO METTI 
Bt. 44% fi Do. 44 per Cent. Debs. ......... 108 —110 | 4 
6| 2/6 | Isle of Thanet Elec. Trams & Lt.5% Pl. 3]—4 | 6 
St.] 4% |t Do. 4per Cent. Deb. Stock ............ 90 —93 4 
10/117 | Liverpool Overhead Railway Ord. 5 —5j | 2 
10| 6% | Do. брег Cent. Ртеї........................ 104—10$ 4 
Bt. 47 | Do. 4 per Cent. Deb. 99 —101 | 4 
1 | 5,0 London United Trams. 5% Cum. Pret. 11 —114 | 4 
St. 4% lt Do. 47 Ist Mort. Deb. Stock... 102 —104 | 3 
Bt. .. | Mersey Con. Ord. Stock. . . „ 8—11 
St.) .. | Do. 3 per Cent. Perp. Pref. ....:....... 12—15 
St... | Do. 4 per Cent. Perp. Debs. ............ б; 
l .. | Metropolitan Electric Trams Def ...... . 
1| 0/6 Do. 57 Cum. Pret. . . . .. . . te ta 
100| 57 | Montreal St. Rly. Sta БУМ. Dbs. (1908) 102 —104 | 4 
100) 417 | Do. Sterling 447% Debs. (1 е 105 —107 | 4 
5| .. | New General Traction Ord. РМ П | 
55 4 6 per Cent. Cum. Pref. .... —2} 
Bt.| 5% W. A.) Elec. Trams. Ist At. Db.Stk. 955 pu^ 4 
1010/0 "Potteries Rivetric Traction Ord, ......... 81-91 | 5 
10 50 | Do. 5 per Cent. Cum. Pref. ............ 9 —10 | 5 
Bt. 44%! Do. 43 per Cent. Deb. Stock . . 102 —105 | 4 
1 .. | South Lancs. Elec. Trac. & Power Ord. * 
11..7| Do. 6X Pret. ie hs 
St. .. | Do. 447 Deb. Stock (200% prida: T 
Ве 817 | Waterloo and City Ord. ... 91 —94 | 3 
TELEGRAPHS. 
100| 4% |*African Direct Tel. 4% Mrt. Deb, >. (red.) 99 —103 | 3 
10| .. | Amazon Telegraph ........ 94—34 
100 .. | ро. 5 per Cent. Deb. . . . x 
St. 15/0 | Anglo-American.......... Asse debe 808 ад 49 —52 6 
St: 30% | Do. Preferred. . . . . N 92 —94 | 6 
St. 1/0 | Do. Deferred .. 734—9} | 0 
100| $2 |tCommercial Cable Capital Stock | — 160 —170 | 4 
St. 4% f Do. 4 per Cent. Deb. Stock . 88 —92 | 4 
10| 7,0 | Cuba Submarine Ord. ... visam] om [i0 
1010/0 | Do. Preference 10 per Cent. ............ 16 —17 |5 
6| 2/0 | Direct Spanish Or.. . . . .. 21—34 | 5 
5| 5/0 Do. 10 per Cent. Cum. Pref............. T —8 6 
50 447 | Do. 44 per Cent. Deb — 1007—1083. 4 
20 3/0 | Direct United States Cable ............. 10 —104 6 
100 117 | Direct West India Cable 447 Rg. Db. (rd.) 100 —103 4 
St. 2% | Eastern o AA A аыйл: | 121 —196 | à 
St. 17/ Do. 33 per Cent. Pref, 7 iac 86 —89 3 
Bt 4% |» Do. 4 per Cent. Mort. Deb. Stk. (rd.) 105 —108 | 3 
10 2, Eastern Extension . eene 11 —114 6 
St. 47 Do. 4 per Cent. Deb. Stock 106 —109 3 
100 47 Eastern & S. African 4% Mrt.Deb,1909 99 —102 | 3 
25 47 | Do. 4% Mauritius Sub. Debs. eed) 997,—1027 3 
10 6.0 | Great Northern of Copenhagen 5 —26 4 
10 | 447 | Halifax & Bermudas} Ist Mt. Db. (red.) 100 —103 | 4 
25112 6 Indo-Kuropenn ... . . 37 —40 6 
100 67 | London Platino-Brazil. 6% Debs. 1904 98 —102 | 5 
100 4% | Pacific&Europe'n Tel.47/Guar.Dbs.(rd.) 98 —101 4 
10 4/0 | West African Telegraph Shares. 5 —6 3 
24| .. | West Coast of America . . . . . . | Г 
100 47 | Do. 4 per Cent. Debs. 90 —99 | 4 
10, .. | West India and Panama | —) 
10| 80 | Do. брег Cent lst Pref. .................. 6 —Oh |9 
10 .. | Do. 6 per Cent. 2nd Prei. 44—5À | 
100| 57 |+ Do. 6 per Cent. Debs., 101 —104 | 4 
10 3€ (Western Telegraph ......... ii 111—131 | 5 
100| 6% |» Do. 77 Debs. (2nd Series, 1906) T 101 M 4 
bt. 47 |, Do. ; Deb. Stock (red) 98 —101 | 3 
FINANCIAL, INVESTMENT, &o. | 
b a^ | Elec. & Gen. Invostment 67, Cum. Pref. 13—51 5 
10 2/0 | Globo Telegraph aud Trust | 5—5} 1 
10 8/0 | bo. 6 per Cent, Pret............. набе | + —13 4 
N DT b | 71 |5 
100 6% | Submarine Cables Trust (Cert.) ......... 117 —122 4 
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|: I NAME, 
TELEPHONES. 

5| 6/0 | Chili Telephone (fully paid) ..........-.... 
St. 6% | National Uo. Pref. Stock ...... doct 
St. 57 De. Det BROOKE. oro sos cxi йазы 
10| 60 | Do. 6 per Cent. Cum. Ist Pref......... 
10| 6,0 Do. 6 per Cent. Cum. 2nd Pref. ...... 

5| 2/6 Do. Б per Cent. Non-Cum. 3rd Pref... 

St. 317 Do. Deb. Stock 34 per Cent. (red.) 

St. 47 f Do 4 per Cent. Deb. Stock ale сохор) 
1| 0/7}, Oriental 
1! -.. Do. брег Cent. Cum. Pref, 
5| 30 United River Plate . . . . . 
5 2/0 f Do. 5 per Cent. Cum. Pref. "T 

St. 57 Do. b per Cent. IY SUPPL (еей). Vivit 

ELECTRICITY L 

I| .. | Blackhesth by 'n wich, Vist, Ord.(f.p.) 

E a <5 D т Ау. apan ais 
st. 4% Do. 44 1st Db. Stk Prv.Cts.(rd.&con.) 
1016/0 | Bournemouth & Poole Elec. Sup. Ont 
10| 4/6 | Do. 4} per Cent. Cum, Pref ....... 

10 6/0 Do. 6% Cum. Second Pref. ............ 
Sr, 47 | Do. 44 per Cent. Deb. Stock (red.) .. 
3t. | 43% Bromiley (Kent ELLt.&Power 1stDebs. 

5| 4/6 | Brompton & Kensington Elec.Sup.Ord. 

b| 3/6 | Do. 7 per Cent. Pref. f. . . iss 
5| 80 | Calcutta Electric Supply Ord. 

St. 4% | Zentral Elec. Sup.Co.47/ Guar.Db.Stock 
5| 4/0 | Charing Cross & Strand Electric Бр 
5 2/3 | Do. 44 per Cent. Pref. . 
5| 2/8 |t Do. City Undertaking 447 Gm. Pref. 

St. 4% | Do. 4% Deb. Stock (red.). . ... 
5 20 Cheisen Electric Supply N 

St. 44% Do. 43 per Cent. Deb Stock (red.) 

1! | 5/0 | City of London Electric Lighting Ord. 
10| % | Do. 6 per Cent. Cum. Pref. ............ 
St. 5% Do. 5 рег Cent. Deb. Stock (red.)... 

St. 447 || Do. 427 2nd Deb. Stock (red.) ....... 

10| 4/0 | County of London & Brush Prov. Ord. 
10| 6% | Do, 6 per Cent. Cum. Pret............... 

St. 417 |t Do. 417 Deb. Stock (all paid) (red.) 

8t.|27,61| Do. Second Deb. Stock Prov. Certs.. 
5| 20 | Folkestone Electricity Supply Co. Ord. 

St. 44%] Do. 44 Ist Deb. Stock (red.) ............ 

10| -» | Havana Electricity Co. Shares (ES paid) 
5| 36 | Hove Electric Lighting Ord................ 

5 6/0 | Kensington & Knightsbridge Ord. ...... 

5| 6% | Do. 6 per Cent. Ist Pref... 

st. 4% | Kensingtn.& Kngtbg.Co.&NottingHill 

Co. (Joint Station; 4% Deb. Stck.(red.) 
3| .. | London Electric Supply 9, ызыл 
5| 8/0 | Do. брег Cent Pref. ЕЗ 

St. 4% Do. 4 per Cent. 1st Mort. Deb... Seas 

10 80 X Uo pena Electric Sup. Ord. 

5 e Do. per Cent. Cum. Pref....... 
St. 417 it Do. per Cent. Deb. Stock 1st Mort. 
St.| 34% |t Do. 3 per Cent. Mrt. Db. Stock (red.) 
1160 | Notting Hill Electric Ord................... 
100| 4% | Do. 4 per Cent. Ist Mort. Debs. ...... 

5| 26 | Oxford Electric Ord. .......... T P S 
8t. 4% Do, 4 Doh: ВОО  reecuérescsheaas bases 

1 » Band Eleotrie.n o2 oactsni» so euro reo co 
100) 44% У Royal Elec., Montreal 4)7/ 1st Mt. Deb. 

5 50 | St. James's and Pall Mall Electric Ord. 

b зе Do” Y POP CHAE. ⅛ ᷑ͤ ̃˙ꝶ ˙ Jü½Ä.Uů 8 
St. 317 | Do. 34 per Cent. Deb. Stock (red.) 

5 2/6 | Smithfield Markets Electric Sup. Ord... 
St. 47 Do. 4 per Cent. Deb. Stock ............ 

k 1/9 | South London Electric 1 € Ord issa 

5| 26 | Urban Electric Supply Ord. T— 

b, 2,6 DO. obo CO / / РРР 

5 6/6 | Westminster Electric Supply Ord. .... 

5| 2/6 Do. брег Cent. Cum. Pref. ..,.. 

| ELECTRIC MANUFACTURING &o. ~ 

]| 6d. | Alliance Electrical Go. 57 Cum. Pref... 

183 Aron Electric Meter 6% Cum. Pref. 

5| 4/0 | British Insulated & Helsby Cables Ord. 

5 30 Do. 6 pEr Cant, РЕ ö 
St. ni t Do. 427 1st Mort. Deb. (red.) ......... 
St. 4l/| British Thoms'n- Houst' nag st Mt. Db. 

5 3/0 | British Westinghouse 6% Pref............. 
St. 4% |t Do. 4 per Cent. Mort. Deb. Stock 

v| .. | Brush 8 al Engineering 

9/2/44 Do. 6 per Cent. Pref. Non-Cum. 

St. 447 | Do. 43 per Cent. Perp. 1st Deb. Stock 

St. 44% |t Do. Perpetual 2nd Deb. Stock .. 
5| 5,0 | Callender’s Cable Construction Ord. . X 
5 2/0 |t Do. 5 per Cent. Cum. Pref............... 

St. 44% f Do. 4} per Cent. Ist Mort. Debs.(rd.) 
1 /d. Castner-Kellner Alkali Co. (fully paid) 

St. 417 | Do. 447 Ist Mort. Deb. (red.) `......... 
11 07i Chadburn's Ship Pele Utd isiin 
8| 1/6 | Crompton and Uo. (Nos. 1 to 54 ,000) .. 

100| 57 |* Do. брег Cent. lst Mort. Debs. (red.) 
6| .. | Edison & wan United Ash.) (£3 pd. ) 

Bas |), Bo; js paid) i 
St. 4% f Do. 4 per Cent. Mort. ‘Deb. Stock (rd. ) 
St. 57 Do. 5 per Cent. 2nd Deb. Stock ...... 

5 4/6 | Edmundson's Elec. Corp. Ord............. 

5 3/0 Do. 6 per Cent. Cum, Pref.. 8 
St. 447 Do. 4} per Cent. 1st Mort. Deb. . (тей. 

21/21 | Electric Construction Co. . . . . 

22/97 Do. 7 per Cent. Cum. Pref.. 

St. 4% Do. 4 per Cent. 1st Mort. Dib. (red. | 
Lif „де Electrolytic Alkali Ord. Py ere 
1 7% Do. 7 per Cent, Cum. Brace cain: 

St. 57 |tFerranti 57 Ist Mort. Debs. (red.) 
| 10 5/0 tGeneral Electric (1900) 6% Cum. Pref.. 

Бї. 47 Do. 4 per Cent. Ist Mort. Dobs. ..... 
5| 6/0 | Henley's Telegraph Works Ord. ......... 
5, 2/3 Do. Ems Gant; РГӨ oci ub son 

| Bt. 43, Do. per Cent. Mort. Deb. Stock (rd.) 

1015/0 tIndía Rubber, Gutta Percha, &c. Wrks 
100 47 Do. 4 per Cent. lst Mort. Deb. (red. ) 
10, 5/0 | Mather & Platt 5 por Cont. Cum. Pref. 
1712/0 | Telegraph Construction & Mainten'co. 

|100| 47 | Do. 4 per Cent. Deb. Bonds, 1909..... 

5 36 | Willans and Robinson Urd, у 

5 3/0 | Do. 6 per Cent, Cum. I'ref. ............ 
St. 47 | Do. 4 per Cent. Ist Mort. Deb s | 
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NOTES. 


SIR OLIVER LODGE, in his lecture on Radium at Birming- 
ham on Tuesday, took the view that the whole phenomenon, 
contrary to the general opinion, is intelligible and simple, on 
the theory that radio-activity is due to an atomic disinte- 
gration. Sir OLIVER advanced arguments in favour of the 
disintegration hypothesis from the mathematical theory that 
the atom is constituted of electrons in motion, which requires— 
(1) an atomic radiation, (2) the expulsion of electrons, (3) an 
occasional disintegration of the atom. These three phenomena 
Lopdk associated with the y, В and «rays of radio-activity 
respectively. The disintegration theory is acceptable as the 
most probable explanation of radio-active phenomena so far 
as our present knowledge goes, but this additional proposition 
put forward by Sir OLIVER will hardly receive general endorse- 
ment. The lecturer also contended that theoretical physics 
had kept pace with the new facts, and each one as discovered 
fitted its particular niche in the electrical theory of matter; 
but it is difficult to part with the opinion that the pure scientist 
was for a time fairly beaten. 

ge 


IN concluding his lecture, Sir OLIVER LODGE pointed out 


the important consequences of the discovery—viz., the belief 


in the mutability of matter and the transmutation of the 


elements. The atoms are crumbling and decaying. Must 
they not also be forming and coming to birth? Decay only, 
without birth and cumulation, cannot be the last word ! 

AN improvement in the treatment of radiferous ores and 
the separation of radium is announced from Paris, whereby 
the time of the preliminary operations before treatment on a 
laboratory scale is shortened from three months to one month. 
This is effected by employing the bromides instead of the 
chlorides in the fractionation of the radium from the 
barium. But the process is by no means new. It was 
discovered by GIESEL two years ago and has been in constant 
use ever since at the Chinin-Fabrik in Brunswick. Two new 
sources of radium have also been announced during the week, 
the mines in Cornwall and the deposits from the hot-water 
springs at Bath, but neither is likely to prove of any practical 
importance. With regard to the latter it is known from 
the work of Н. S. ALLEN (The Electrician, Vol. LL, p. 690) 
that the gas from the springs contains minute traces of 
what behaves like the radium emanation, and STRUTT now 
announces that he has found “appreciable quantities” of 
radium in the deposit from the pipes, but “not enough to 
repay extraction.” It has to be borne in mind that a hundred- 
thousand-millionth of a grain of radium is an appreciable quan- 
tity. With regard to the Cornish ore, there is no evidence at 
present that any better source of radium has been obtained 
than that tried and rejected by M. CURIE some years ayo. 
Doubtless the day is not far distant when radium will be 
discovered in everything. This is, however, on account of 
the extreme delicacy of our methods of looking for it, and 
the general public would do well to remember the fact. 

IN another part of this issue we publish an illustrated 
description of the Stepney Borough Council's electricity works, 
which is of more than ordinary interest for several reasons. 
Owing to the fact that nearly all the consumers are of the 
Jewish persuasion, the Friday, Saturday and Sunday load- 
curves are quite different to those of any other undertaking in 
this country. Most consumers, too, are shopkeepers who live 
over their shops, and the maximum demand system has been 
rigidly adhered to. In these circumstances it is natural to 
expect a somewhat high load-factor, but few engineers would 
be so optimistic as to expect an average load-factor of 23 
throughout the year. Yet this is the figure actually obtained. 
On an ordinary day, November 28th, for instance, the load- 
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factor was no less than 51 per cent., and this is of quite 
frequent occurrence. Doubtless, the maximum demand system 
has been largely instrumental in bringing about this pleasing 
state of affairs, but it must not be imagined that the system 
has been introduced and worked without trouble. The task 
of explaining its intricacies to a layman, who understands 
English thoroughly, is by no means an easy one, but when 
the same thing has to be done with imperfectly educated 
aliens the state of affairs can be better imagined than described. 


As may be gathered from our article, the station is now 
fully loaded, the top load being 1,270kw., and extensions are 
to be commenced immediately, failing which it will be neces- 
sary to refuse further applications for connections, But in 
the near future it is proposed to build a large three-phase 
station on the river bank, and it is expected that the low aver- 
age price of 2:754. per unit sold for private lighting will be still 
further reduced. Great developments in dock and crane work 
along the 2} miles of river frontage included in the Council's 
area are to be expected, and we shall watch the development 
of the scheme in this direction with considerable interest. 

erc 

IN connection with the recent calamity at Chicago it is 
interesting to learn that the origin of the fire is attributed to 
sparks from an arc lamp falling upon inflammable draperies, 
and hence, the opponents of electric lighting are arguing that 
if some other system had been employed the catastrophe 
would not have happened at all. But, as a matter of fact, if 
ordinary gas lime-lights had been used the result would have 
been precisely the same, and further, it is absolutely certain 
that if all the arc lamps at present employed in theatres were 
replaced by oxy-hyd rogen limes the hazard would be increased 
tenfold. If the origin was really as has been alleged, then 
the fault was not due to the use of electricity, but to gross 
negligence, whereby it was possible for such inflammable 
material as drapery to get so close to a source of heat. It 
is further stated that the “explosion” was due to a large 
set piece, containing 150 incandescent electric lamps, falling 
on the stage. 


IT is not a usual occurrence that two business men, when 
reviewing the prospects of a commercial undertaking, should 
differ so much in their estimates, that, while one sees indica- 
tions of a loss of £100,000 a year, the other foretells a profit. 
Still more remarkable is this when the accounts of the first 
four months' working of the undertaking are available, together 
with detailed statements of the capital expenditure, and expert 
opinion as to the working expenses and maintenance charges 
over a period of years. "This has happened, however, in the 
case of the Pacific cable laid by the Government in 1902. 
Sir JOHN WOLFE BARRY has expressed it as his opinion, based 
upon official returns, that the result of the first year's working of 
the Pacific cable would be a deficit of £100,000. Sir EDWARD 
SASSOON, on the other hand, has advanced the opposite view 
to which we have alluded, and in support of it he cites a few 
figures, which, even if they might be taken to show that Sir JOHN 
WoLrE Barry had over-estimated the loss by а few hundred 
pounds, certainly do not prove in any way that the Pacific 
cable will be a profitable undertaking. Sir Jolix's statement 


is clear, however: The traffic receipts on the Pacific cable 
up to March 31, 1903 (a period rather less than four months) 
have been returned as £19,579—say, therefore, £60,000 per 
annum. The original official estimates provided for a capital 
of £1,800,000, and a yearly expenditure—including interest at 
24 per cent., sinking fund, working expenses, maintenance, 
&c.—of £155,000. As a matter of fact, the capital expenditure 
has been actually £2,000,000; adding 24 per cent. of the 
£200,000 difference brings the yearly expenditure to £160,000; 
and £60,000 receipts less £160,000 expenditure equals 
£100,000 net loss—the sum estimated by Sir JoHN WOLFE 
Barry. Another method of arriving at a similar figure is from 
an estimate made by the responsible manager of the Pacific 
cable, and published in Zhe Times of November 18th, to the 
effect that, with a revenue of £73,400, there would be a loss of 
£92,100 for the year ending March 31; 1904. Moreover, it 
must be remembered that up to the present the cable has 
suffered no break. As there is no duplicate cable, each inter- 
ruption will cause a considerable drop in the traffic receipts ; 
and although the best engineering skill has been employed for 
the manufacture and laying of the cable, which is a fine piece 
of workmanship throughout, occasional faults are inseparable 
from a cable of such length. 


IN effect, the Pacific cable will be worked at a loss which 
will be made good by the Government, that is practically 
under a Government subsidy. ‘Surely it will not be dis- 
puted,” Sir EDWARD SASSOON poetically remarks in The 
Times, “that one of the most potent means of bringing 
the far-sundered portions of our Empire into community 
of thought and idea, is the network of telegraph lines, 
almost purely British in its extent, which spans every 
ocean, and which enables nearly every British possession, 
however small or remote, to respond almost instantaneously 
to each pulse-beat from the heart of the Empire.” By all 
means then let every British cable be subsidised, whether 
worked by a company or by the Pacific Cable Board. But 
the chairman of the company which may suffer by the com- 
petition of the Pacific cable has surely a right to complain, if 
the subsidy required to make good the loss on that cable is 
excessive and subjects his company to unfair competition. 


Dr. W. M. THORNTON’s Paper on “Experiments on Eddy 
Currents” is a most valuable contribution to our knowledge 
regarding dynamo losses, for it touches upon some fine points 
in dynamo design which are often either not sufficiently taken 
into account or totally overlooked. It happens occasionally, 
in fact, that, owing to this neglect on the part of the dynamo 
designer, the losses due to eddy currents assume surprisingly 
large values. Many designers, lacking opportunity or inclina- 
tion for carrying out the necessary experiments, have no clear 
conception of the magnitude that these currents may actually 
attain in different parts of commercial machines. From 
Dr. THORNTON’S investigations it can be concluded that the 
variations of the magnetic flux are of considerable extent, 
even in those solid parts of the machine which are compara- 
tively distant from the disturbing effects of the armature; 
and in designing machines it might well be worth while to 
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consider whether, in given cases, a more complete lamination 
of the magnetic path would not produce a machine, the 
increased cost of which would be more than set off by a 
superior efficieney and an increased output per unit weight. 
The value of laminating the pole- pieces of traction motors is 
made evident by Dr. THORNTON’s Paper. The load on a motor 
of this class is necessarily of a rapidly fluctuating nature, and 
since the eddy losses increase approximately with the square 
of the flux-density and the motor is series-wound, the loss 
from this cause alone may be considerable. 

DR. THORNTON’S measurements regarding the increase in 
eddy-currents—and the consequent decrease in efficiency —with 
the increase in the cyclic irregularity of the driving engine 
are also of considerable value. As the author himself remarks, 
his figures represent extremes, and it need not be emphasised 
that in only isolated cases in this country will a single cylinder 
double-acting steam engine be the prime mover. Gas engines, 
too, are being built with more than one cylinder, and with 
suitable governing and adequate fly wheels the newer patterns 


have a far more even turning moment than the older ones. 
oem E) 


WE have occasionally been accused of unreasonable hostility 
to the London County Council and all its works, but if we 
have been sharply critical on some occasions it has not been with- 
cout cause. It is true that the electrical industry has profited by 
the Council's having built electrical tramways, but the London 
tramways would certainly have been “electrified” whoever 
the owners. À Parliamentary return published yesterday shows 
how much money the London County Council has spent, not in 
promoting, but actually in impeding the progress of the elec- 
trical industry. During the 14 years from 1889 to 1902 (the 
figures for 1903 are not given) £78,500 has been spent by the 
Council in opposing Bills in Parliament, and of this £13,500 
has been for opposing “tube” electric railways, £10,400 for 
opposing Bills relating to “electric lighting, gas, hydraulic 
power and telephones ” (of which electric lighting is the most 
important item), £2,700 for opposition to tramway Bills, and 
several hundreds in opposition to Bills for the electrification 
of railways other than tubes. In 1901 and 1902 nearly 
£800 was expended on opposition to the Metropolitan District 
Railway, and £2,370 on opposing “ London underground 
railways (generally),” in addition to items for each of the 
tube lines, aggregating several thousands; and in 1902 alone 
about £750 was wasted in opposing electric tramways, with 
the only result that a few hundred yards of one of the tram- 
way schemes had to be abandoned by its promotors. 

—— — —— 

Technical Education.— The report of the Education Com- 
mittee of the North-East Coast Institution of Engineers and 
Shipbuilders, reproduced in abridged form in our issue of 


December 25th last, was submitted to and approved by the general 
meeting of that institution at Newcastle on December 18th. 

Electrical Smelting of Iron Ores.—The Duily Telegraph 
states that a commission has been appointed by the Canadian 
Government to go to Europe to inspect the various plants for 
the smelting of iron ores and the making of teol by the 
thermo-electric process. Our contemporary adds that there are 
five establishments in Europe where this process is com- 
mercially used, situated respectively in Paris, at St. Etienne, 
La Praz (France), Turin and Gysinge (Sweden). 


-only provided with a fixe 


Blectro-Pneumatic Signalling.—It is announced that the 
Great Central Railway Co. has decided to adopt a low-pressure 
pneumatic system of signalling combined with an electric 
track circuit. A start will be made from Ardwick Junction, 
near Manchester, to Newton station, a distance of 6 miles on 
& very busy section of line. 


A New Lighthouse.—The Berlin correspondent of the 
Standard states that a new lighthouse has been erected at 
Cape Arkona, on the island of Riigen, and that it has been 
fitted with rapidly-revolving electric lights. The new light- 
house stands about 30ft. ox ibe than the old one, which was 

petroleum lamp of antiquated 
pattern. Power for the lamps of the new lighthouse is 
supplied by three small dynamos of 12 H.P. each. 


Subway for Electric Cables:—According to the Aberdeen 
Gazette, a short subway from the Aberdeen electricity station 
at Dee Village is to be extended a distance of 687yds. The 
subway, built of concrete and lined with brickwork, and pro- 
tected from damp by bituminous sheeting, is 6ft. 6in. high 
and 4ft. 6in. broad. It will contain at present 52 cables, used 
for street lighting and as tramway feeders, but more may be 
accommodated if required. These cables are to rest on cast- 
iron racks, spaced 6ft. apart. Two manholes, placed at suit- 
able points in the foot path, give access to the subway. A 
disconnecting chamber will be constructed at both these points 
to facilitate a future extension. The subway will be ventilated 
by an electrically-driven fan, placed at one end. It is stated 
that the total cost is estimated at £9,800, and that the work 
will probably be completed by the end of May next. 


Cable Interruptions. Date of Interruption. 
Dominica—Martinique ...................... May 9, 1902 
Bt. Lucia—Martinique ...................... May 9,1902 
Anjer—Ealianda ........................., Aug. 2, 1902 
Cayenne—Pinheiros ........................ Aug. 18, 1902 
Bt. Lucia—8t. УшоепФ...................... Bept. 19, 1902 
Reissi-Issa(Yemen)—Camaran .............. Oct. 32, 1902 
Р Cayenne Feb. 27, 1908 
New York—Hayti .......................... Apr. 18, 1903 
Tourane—Amoy .....cscccsscccvcccccscccecs Nov. 10, 1908 
Cape St. Jacques—Haiphong ................ Dec. 15, 1903 
Mole St. Nicholas—Port-au-Prince............ Dec. 16, 1903 
St. Kitts—San Thomé ...................... Deo. 22, 

St. Vincent—Grenada ...................... ec. 29, 1908 


Obituary.—It is with deep regret that we record the death 
yesterday, by apoplectic stroke, of Dr. Friedrich von Hefner- 
Alteneck, one of Germany's most distinguished electrical 
engineers. Dr. von Hefner-Alteneck was born in 1845, 
and was, therefore, 58 years of age. At the age of 22 he 
entered the firm of Siemens and Halske, having previously 
received scientific training at the Zurich and Munich poly- 
technics, and worked his way up into the position of 
manager of the electrical MG EP department, remaining 
with that firm until 1889. In 1872 he invented the drum 
armature, one of the most important developments in the 
design of dynamo-electric machinery. He also invented one 


| of the first, if not the first, differential arc lamps, the trans- 


mission dynamometer which bears his name, and (in 1883) the 
famous Hefner amyl-acetate standard of light. 


Failure of Turbo-generators at Portsmouth.—Two new 
750kw. turbo-generators have been installed at the Portsmouth 
generating station, but are not yet out of the contractors' 
hands, although it appears that they have been running on 
load. Last Friday tho armature on one of these machines 
became short-circuited, and shortly afterwards that of the 
other machine also broke down in a similar manner. To make 
matters worse, the armature of a third Parsons generator, 
which had been working satisfactorily since the end of 1902, 
also developed a short-circuit. A similar accident happened 
to the latter last December, but a new armature was put in 
and no further trouble was experienced until all three machines 
collapsed practically at the same time. Fortunately, there 
was no cessation of supply in any part of the district, but con- 
sumers were requested to use only 75 per cent. of their usual 
nnmber of lamps until the damage was repaired. A gang of 
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men was despatched from Messrs. Parson's works at Newcastle 
and arriving in Portsmouth the same day, work upon the 
mjured machines was commenced immediately. 


Bath Electric Tramways.—As mentioned in our issue of 
January Ist, the Bath electric tramways were opened last 
week. There are 124 miles of route, consisting of 9 miles of 
single and 34 miles of double track. The rails are of the 
951b. girder type. The central trolley system is adopted, the 
troley wire being of hard-drawn copper wire suspended 
mostly on side poles, with some span wires and rosettes. The 
feeders were supplied by the British Insulated and 
Helsby Cables and are of 0:6, 0:3, 0°25 and 0˙2 sq. in. 
section, laid for the most part under the footpaths. They are 
laid on the solid system. The return is by the rails and four 
return feeders. There are 26 double-deck cars and four single 
deck. Hand and Newell magnetic track brakes are fitted. 
The schedule speed is 7 miles per hour. A special power house 
has been erected containing three Babcock and Wilcox boilers 
with a total evaporative capacity of 30, 000lb. per hour; three 
Yates and Thom horizontal compound condensing engines, 
and one Westinghouse single-acting engine direct coupled to 
four Westinghouse compound generators, the aggregate capacity 
being 675kw. The average distauce between stopping places 
on the line is 400 yds., the maximum gradient being 1 in 10, 
and the sharpest curve 35ft. There are numerous curves on 
all the routes, and the line is very hilly in places. As stated 
last week, the British Westinghouse Company had the contract 
for the power house and electrical equipment, and Mr. C, 
Chadwell that for the permanent way. Mr. W. D. Hardy is 
resident engineer, and Mr. К. D. McCarter manager. Messrs. 
Harper Bros. and Messrs. J. Hopkins & Son were the consult- 
ing engineers. 

Electrical Contractors’ Association. —At the meeting of this 
Association on Tuesday, a Paper was read by Mr. R. B. Johnson 
on The Necessity for the Standardisation of Wiring Rules." 
He considered which of the already existing regulations would 
best meet the requirements of electrical contractors. On 
account of their diversity, the regulations issued by the various 
supply companies could not be considered, neither could 
those enforced by the fire insurance offices because of their 
ambiguity. But the rules of the Institution of Electrical 
Engineers, although based on broad principles and there- 
fore applicable, as they stood, only to general cases, might, 
he thought, well form a basis for contractors to work upon. 
Rules for special cases might be framed by the Associa- 
tion and submitted to the Institution for inclusion in their 
rules or for approval. In the discussion which followed, these 
views were generally accepted, one speaker mentioning that 
he used at his office a rubber stamp with an inscription to 
the effect that the wiring had been carried out in accordance 
with the rules of the Institution of Electrical Engineers, and 
that, instead of filling in every detail of the sheets submitted 
to him by the insurance companies, he used this stamp, and 
had never experienced trouble on that account. Other speakers 
drew attention to the diversity of the regulations of the various 
supply companies regarding the relative positions of the meter, 
fuse and main switch; and the final outcome ofthe discussion 
was a proposal, which was accepted, to the effect that some 
standard rule concerning this particular point be drawn up 
and submitted to the authorities in question for consideration. 
The drafting of this is to be left to the president, and if he 
is no more energetic in the matter than the committee appointed 
by the same Association to consider the municipal free 
wiring question, it may be concluded that the matter will not 
be proceeded with. 

The Bristol Fire.—At a meeting of the Bristol City Council 
last Friday, Alderman Pearson read a statement, prepared by 
Mr. H. Faraday Proctor, giving details relating to the recent 
unfortunate fire at the electricity works. He first moved the 
adoption of a report in which it was stated that the committee 
had entered into certain contracts, among them being one with 
Ferranti Limited fora new switchboard at the Temple Back 
station ; the report was approved. He mentioned the names 
of those persons who had been of valuable service in the time 
of distress, and to whom the thanks of the Council were due. 
It appears that the otler of the Tramways Company to supply 
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current could only be accepted for arc lighting, but by the 
aid of five lamps supplied from this source, the work of 
reconstruction in the engine room was commenced. The 
first feeder which supplied the current for printing the news- 
papers was switched on at 1:55 a.m. One of the largest of 
the power and arc lighting machines at the Temple Back 
station was dried out and got into working order soon after- 
wards, and while this was going on the arc lighting switch- 
boards and the resistances in connection therewith received 
attention. The damage to the switchboards and resistances of 
the remainder being much more serious, they could not 
be got going before Thursday evening. According to the 
report, no individual can be blamed for the accident, 
since no operation was going on at the time of the occur- 
rence. The hour being shortly after five o'clock, top load had 
been reached some time previously, consequently machines 
were neither being put on nor taken off. The charge 
engineers had just completed going round the whole of the 
fuses and ascertained that their temperature was normal, and 
the occurrence can, therefore, only be attributed to some actual 
weakness in a portion of the switchboard or cable work. The 
burn-out is too complete to say at which point the trouble 
actually arose, although the bulk of the damage undoubtedly 
arose from the switchboard. In connection with the switch- 
board, oil fuses as well as oil switches are used, and through 
these smashing one after another the oil was scattered about 
the place, and this, presumably, was the cause of the flames 
reaching to such a considerable height as to destroy the roof. 


Generating Station Flooded. During a flood the generating 
plant of the Cudahy Packing Co. at Kansas City, U.S.A., was 
completely submerged, but is now said to be running as well 
as ever, with no indications of the damp experiences it has 
passed through. The engines and boilers were naturally well 
adapted to withstand the effects of a soaking, and after the 
accumulations of mud and rust had been removed they were 
easily restored to running conditions. The generators, how- 
ever, being less protected, required more rigorous treatment 
before they were ready to be operated. The plant is a com- 
paratively modern one, having been installed but a little over 
three years ago. The engine room accommodates two large 
steam-driven ammonia compressors, used in connection with 
the refrigerating system, and two directly-connected units, 
each consisting of a horizontal engine and a continuous-current 
generator. One set has a capacity of 350kw., and the other 
is similar but smaller, having a capacity of 200kw. Start- 
ing on a level with the lower field coils on May 31st, the water 
rose very rapidly until it reached a height of about 12$ft. 
It remained at this level for 48 hours, and then fell very 
gradually, taking 10 days to reach the floor line. As the 
water subsided the engineer and his assistants made their way 
about the engine room on a raft, and with a force-pump 
washed the mud off from the exposed parts of the machinery. 
Finally, when it became possible to stand on the bottom 
with high rubber boots on, the mud, which was about 
24ft. deep on the floor, was removed from around the engines 
and generators and the washing process continued until the 
water level was well below the floor and the lowest parts 
of the machines. After the water and mud had been removed, 
housings of double thickness matched flooring were built over 
the generators and steam coils placed under them along the 
bottom at each side. They were then left for a week with 
live steam turned on day and night, after which, while still 
enclosed, the generators were slowly revolved for a time. The 
housings were then taken down, the generators thoroughly 
cleaned and the brush yokes and studs taken apart and 
brightened up, especially at all points of electrical contact. 
For the first trial the machines were brought up to full voltage 
very gradually and the load applied by degrees as different 
parts of the plant were started up. From the outset no 
difficulties of any sort were experienced, and the machines 
have been running satisfactorily ever since. Besides the 
generators, there were 22 motors, ranging in sizes from 14 H.P. 
to 75 H.P., which were in the water for about the same period. 
These were either taken apart and carried to the engine room 
to be baked out in one of the housings there, or in the case of 
the larger sizes (two of 50 H.P. and one of 75 H.P.) were 
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housed where they stood and treated in the same manner as 
the generators. These also are all running at the present 
time and doing their regular work, apparently none the 
worse for their recent drenching. Probably the most remark- 
able feature of all is that neither the generators nor motors 
have suffered even so much as an increase in their maximum 
heating temperatures or a loss of efficiency. 


Design and Oonstruction of the Electric Tramway Car.— 
A Paper on this subject was read by Mr. R. H. Simpson before 
the Rugby Engineering Society last night. In the course of 
his remarks, the author said that if rolling stock were not 
subjected to definite periodic inspections—the consumption 
of power increases some 25 per cent. (this has been 
deduced from actual experiment); it has therefore been 
found that generous maintenance pays best, besides, the exact 
state of the stock is then known, and it can be relied on 
accordingly. The type of car body most generally adopted in 
this country is the double decker, mounted on either a single 
four-wheel truck or on a pair of bogies ; this type can be further 
amplified by changes in interior seating accommodation, the 
design of staircase or by the addition of vestibuled ends The 
sin eck car, Which does not obtain such favour, is built in 
various types on both single and double trucks. In deciding 
the type and size of car, the first consideration is the gauge, 
and this should be the standard (4ft. 8}in.) if at all 
possible, so as to get the advantage of as great a carrying 
capacity as can be obtained. If possible, it is of advantage to 
obtain 9ft. біп. between rail head and the kerb, to prevent 
standing traffic from stopping the service. The wheel base 
is dependent on the curves with single-truck cars, and is 
generally 6ft., and 4ft, for bogie trucks. The length of car 
is settled by the wheel base in the case of single-truck cars, and 
has devolved on a standard length of 16ft. over the body and 
26ft. 6in. over platforms. Bogie cars should not be less than 
22ft. over the body, which is Ane a standard length, otherwise 
the inner pair of wheels would practically touch one another 
and no advantage would be gained in carrying capacity by the 
extra length di body obtainable when supporting same on 
a pair of trucks. There should be at least 6ft. 4in. standing 
room on the top of car when passing under bridges, and if this 
cannot be obtained the road must be lowered ; this is some- 
times impossible, due to sewers, &c., and in this case the 
single-deck car must be resorted to, but it must be a last resort 
on account of its low carrying capacity. The total weight 
complete, ready for service, of a 16ft. body single-truck car is 
роши 84 tons, and of a 22ft. body bogie саг 10} tons. 
No pitch pine whatever should be permitted in the underframe. 
No countersunk-headed bolts are to be let into wood that may 
have to take an end strain, otherwise they will work loose. 
Collision fenders should extend far enough to protect pro- 
jecting parts on the ends of the cars he butted 
together on the straight or on a curve. Platforms are 
now provided with a step on one side which folds up when 
not in use, so as not to strike a person when knocked 
down under the car before being caught by the pick-up guard. 
Trucks are designed in three types, viz. :— The single four- 
wheel truck, which does not swivel under the body; the 
maximum traction bogie; and the equal wheel bogie truck. 
The first mentioned is used under car bodies from 14%. to 
18ft. over the body, or from 24ft. 6in. to 28ft. 6in. over the 
platforms. The 16ft. body with reversed stairs should not 
have a truck under it with a less wheel base than 6ft., other- 
wise pitching will result. The maximum traction truck is so 
called by reason of it being arranged for about 75 per cent. of 
the load being taken by the driving wheels, the remaining 
two pony or trailing wheels being of smaller diameter— viz, 
20in. or 22in.—so that they may clear the underframe of the 
car when the truck swings over, and at the same time allow 
of the car being carried lower. The shortest car that can be 
used with these trucks is 1&ft. over body. The last type of 
truck has four equal wheels, and is generally used for four 
motor equipments, two motors per truck; this type can also 
be used as a maximum traction truck by shifting the bolster 
over from the centre towards one pair of wheels, if one motor 
per truck only is required. Truck side frames should be per- 
fectly square one with the other and remain so in service, 
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besides being well braced and stayed, otherwise the truck, 
and especially the wheel flanges, will suffer. Frames should 
consist of as few parts as possible, and all bolts provided with 
a locking device. The spring base must be long to ensure 
easy riding, and two types of springs preferably used—viz., 
elliptical between body and frame and coil between frame and 
axle boxes. The axle boxes should drop out of the horns 
without dismembering the truck and must ride easily in the 
guides. The brasses, which should easily be brought out at 
the front of the box, must be long and have ample lubrication 
as well as be dusttight; a collar should be provided for 
taking up end thrust. The horns should have renewable 
wearing strips on one side atleast. In England the diameter of 
the wheels is usually 30in., this dimension being a relic of horse 
traction, and an effort to keep the step as low as possible. 
With 30in. wheels there is a clearance between the motor and 
top of rail of about 23in., but this clearance is not maintained in 
the centre of the track, owing to the crowning of the paving. 
With chilled wheels it is not possible to wear them down 
to a less diameter than 2xjfin. or 28 Jin. on account of 
getting beneath the chill. With stecl-tyred wheels the 
diameter should be greater as the tyres are 2]in. thick 
and allow a wear of llin. to ljin. radially; if a 30in. 
wheel is used the motor will be down on the track before 
the full life of the tyre has been obtained. The guaranteed 
life of a chilled iron wheel is 30,000 miles, but there are 
records of 40,000 and even close on 60,000 miles with these 
wheels. The weight of a 30in. chilled wheel is from 300lb. to 
325lb. The guaranteed mileage of a steeltyred wheel is 
usually 60,000 miles, but there are records up to 100,000 in 
some districts. The weight of a 311in. diameter steel-tyred 
wheel is 330lb. to 37010. The motors are of the four-pole 
enclosed type, hung on the axle by two bearings, and from the 
truck by a bar supported by draw and recoil springs ; the 
gearing is single reduction. The trolley earthing has generally 
been effected by connecting the non current-carrying part to 
earth through two 250-volt red lamps, which will, therefore, 
light up when a ground is on the standard, thus drawing the 
attention of the driver or conductor to the fact. A later 
method, much in favour by the Board of Trade, is to earth 
the standard direct through a switch which is closed by the 
blowing of a light fuse, a connection at the same time being 
made so that the battery current actuates the driver's bell, 
which again causes attention to be directed to the earth on 
the car. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


MONDAY, January 11th. 
INSTITUTION or MECHANICAL ENGINEERS: GRADUATES’ BEcTION. 
7:30 p.m. Meeting at Storey's Gate. Paper to be read: Electric 
Passenger Lifts," by S. H. Stevens. 


TUESDAY, January 13th. 
INSTITUTION or ELECTRICAL ENGINEERS. 

8 p.m. Ordinary Meeting. Paper to be read: The Electrical 
Reconstruction of the South London Tramways on the Conduit 
System," by Alexander Millar. 

IxsrirCTIoN or ELEcTRICAL ENGINEERS: Guaseow Госа, SECTION. 

5 p.m, Meeting at 207, Bath-street. Adjourned discussion on Prof. 
Baily's Paper, ‘‘ The Education of an Electrical Engineer," and 
a demonstration by the British Westinghouse Company of the 
Cooper-Hewitt Mercury Vapour Lanip. 


WEDNESDAY, January 13th. 
LIVERPOOL ENGINEERING BocikTYy. 
S p.m. Meeting at the Royal Institution, Liverpool. Paper to be 
read: Motor Vehicles,” by W. Norris. 


THURSDAY, January 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Adjourned discussion on 
Mr. P. V. McMahon’s Paper, The City and South London 
Railway: Working Results of the Three-wire System applied to 
Traction, &c." If time permits the following Paper will also be 
read: “On Magnetic Dispersion in Induction Motors and its 
Influence on the Design of these Machines," by Dr. Hans 
Behn-Eschenburg. 

INSTITUTION OF ELECTRICAL ENGINEERS: Dustin Loca SECTION. 

$ p.n. Meeting at the Royal College of Science. Paper to be read : 
"'Three-phase Working with Special Reference to the Dublin 
System,” by W. Brew. 
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3,000K W. TURBO-ALTERNATORS AND 1,400K W. 
DOUBLE-CURRENT GENERATOR FOR GLASGOW. 


As advertised in our last issue, tenders have been invited 
by the Electricity Department of the Glasgow Corporation for 
two 3,000kw. turbo-alternators for their Port Dundas gene- 
rating station, and a double-current generator of 1,400kw. 
capacity for the generating station at St. Andrew's Cross. 
The following particulars with regard to the plant that is 
de es are not without interest :— 

t is left to the option of the tenderer whether the steam 
turbines be vertical or horizontal, provided that they are 
arranged for direct coupling to the three-phase alternators. 
Superheated steam at a pressure of 190lb. per square inch and 
superheated to 550°F. will be supplied at the engine stop 
valve, and the engines are to run condensing with a 27}in. 
vacuum. Capacity to carry an overload of 25 per cent. for 
two hours and 50 per cent. for 30 minutes at normal speed is 
specified. The speed of the combination may be fixed by the 
makers, however, and is to be stated in the tender. Easy 
accessibility to the blades and bearings of the machine is made 
a point of. As the turbo-generators will be run in parallel 
with the existing reciprocating engines, an even turning 
moment is required, } per cent. being the maximum permis- 
sible variation in angular velocity during a revolution under 
constant load. They are to govern within 1j per cent. above 
and 14 per cent below the normal speed, from no load to 
maximum overload ; but the contractors are requested to state 
within what percentage they will guarantee to keep the speed 
constant, both as to momentary and permanent variation. A 
speeding gear is also to be fitted, and an emergency valve 
capable of being worked both automatically and by hand 
if from any cause the speed exceeds a prescribed limit. 
Forced lubrication is suggested, and strainers are to be pro- 
vided to ensure the absence of dirt from the oil ; the latter 
are to be removable to allow of cleaning while the turbines are 
in motion. Some satisfactory means of flushing the bearings 
before starting up is also required, and special precautions are 
to be taken to avoid air or oil being sucked through the shaft 
glands and so getting into the condensers. A preference is 
expressed for engine piping of lap-welded steel, excepting the 
cooling service pipes, which must be of copper. No copper 
pipes are to be used for high.pressure or high temperature 
steam work, however. Provision is to be made, by an adjust- 
able collar thrust bearing, for adjustment of the working 
parts, and all the main shaft bearings must be water cooled. 

No steam consumption is specified, but contractors are 
requested to state in their tender the steam consumption in 
pounds per kilowatt hour which they will guarantee at 25 per 
cent. overload, full load, three-quarter load, half load, and 
quarter load, both condensing and non-condensing. They are 
also asked what percentage they are willing to have deducted 
from the contract price for each 1 per cent. increase in the 
steam consumption beyond that specified. Each turbine is to 
have its own condenser, preferably situated beneath it, and 
both the cireulating pump and the air pumps will be driven 
by shunt motors off the continuous-current "bus bars. 

The three-phase generators are to he of the revolving field 
Ly pe, generating 3,000kw. at 6,700 volts and 25 ~ per second. 
At full load and 93 per cent. power-factor they are to be 
capable of running continuously for 36 hours, with a rise of 
temperature not exceeding 70°F. The overload specification 
has already been referred to in connection with the steam 
turbines. The load on them will consist of synchronous and 
asynchronous motor-generators and rotary converters running 
in sub-stations at varying distances from the works. The 
neutral point will not be earthed. Exciting current will be 
provided from the station "bus bars at 520 volts, and the con- 
tractors are to specify, when tendering, the percentage loss in 
the field coils, and the percentage increase in exciting current 
reqired between full load at 93 per cent. power-factor and at 
unity power-factor. Cast-steel slip-rings and former-wound 
armature coils in micanite tubes are specified, and the whole 
of the high-tension winding is to be enclosed, so as to exclude 
danger of shock to the attendants. The inherent regulation 


is to be such that the rise in pressure does not exceed 8 per 
cent. when full load is thrown off. The following information 
is also to be supplied by the contractors in their tenders :— 
Dimensions of shaft, size of air-gap, nature of insulating 
material employed, current density in the armature and field 
windings at full load and 93 per cent. power-factor, efficiency 
at quarter load, half load, three-quarter load, full load and 
25 per cent. overload (these figures to take account of the 
exciting current), and method of access to rotating parts for 
inspection and repair. mE 

The double-current generator is to be capable of giving its 
total output of 1,400kw. from the alternating or from the 
continuous-current side, or part from each, and,if necessary, for 
36 hours at a stretch. It will be excited from the station 'bus 
bars at 520 volts, and is to supply continuous current at from 
520 to 600 volts, and three-phase alternating current at from 
818 to 367 volts with a frequency of 25 со per sec. 

Its engine will be of the vertical enclosed pattern, either 
single or double-acting, and is to run at a speed of 1875 revs. 
per min. It is also left to the contractor as to whether he will 
specify a compound or triple expansion engine, but the engine 
is to have three cranks in either case. Steam at 190lb. per 
square inch superheated to 500°F. will be employed. 
The armature of the generator may serve at the same time as 
flywheel, but a separate flywheel is preferred, so connected 
with the armature that in the event of a short-circuit occurring 
there shall be no extra strain brought upon the shaft, tending 
to shear it off. The size and weight of the flywheel must be 
such that the angular velocity does not vary by more than 
4 per cent. during a revolution at constant load, as it is 
intended that this set shall rum in parallel with steam 
turbines in another station, and also with the reciprocating 
engines already installed. The engine is to govern within 
1j per cent. from full to no load, and the contractors are asked 
to specify in their tender what percentage they will guarantee 
to keep the speed constant both as to momentary and perma- 
nent variation. The governor is to be fitted with a speeding 
gear by means of which the speed can be varied to the extent 
of 10 per cent. whilst running, and there is also to be 
an emergency valve capable of being worked both automatic- 
ally and by hand, if from any cause the speed exceeds a 
prescribed limit. The cylinders are to be so proportioned 
that the engine gives its most economical load at 2,200 H.P. 
when running on a Kórting ejector condenser, with a vacuum 
of 22in. of mercury. It must, however, be capable of giving 
3,000 1.H.P., though at a sacrifice of economy, for two hours 
at a stretch. Arrangements are also to be provided to enable 
the engine to be run satisfactorily non-condensing. The steam 
parts of the engine are to be lubricated by means of Rochester 
piston lubricators, with separate sight feeds for each of the 
separate valve chests or other important parts. Special pre- 
cautions are to be taken to avoid oil being sucked into the 
low-pressure cylinders from the piston rods, Xe, and the same 
rule is given as to engine piping as that in the tender for 
steam turbines above. Contractors are asked to give in their 
tender the steam consumptions per indicated horse-power 
and the efficiencies which they will guarantee at overload, full 
load, threc-quarter load, half load, and quarter load, both con- 
densing (22in. vacuum) and non-condensing. 

The normal output of the generator has been stated above. 
As regards its overload output, it is to be capable of giving 
the maximum overload output of the engine at 520 or 600 
volts continuous or from the alternating-current side for 
two hours without undue heating. The alternating-current 
load will he rotaries and synchronous and asynchronous motor- 
generators in sub-stations. The neutral point will not be 
earthed. | 

The contractors are to state the loss in the field coils and 
rheostat at full alternating-current load (93 per cent. power- 
factor) asa percentage of the full-load output of the generator, 
and must also specify the percentage increase in pressure when 
full non-inductive load is thrown off the alternating.current 
side, the field current and speed remaining constant ; also the 
percentage increase in field current required when the gene- 
rator is delivering normal full load at 93 per cent. power-factor 
over that required when delivering normal full output to a 
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non-inductive load. Equalising rings are to be fitted on the 
machine. The commutator bars are to be insulated with mica, 
and to have sufficient depth to allow at least one radial inch of 
wear without renewing. 

Both armature and magnet coils are to be former-wound. 
The temperature at any part of the dynamo must not exceed 
70°F. rise above that of the surrounding atmosphere after a 
run of 36 hours at full load. Contractors are requested to 
state what percentage drop in voltage they will undertake not 
to exceed during a 36 hours’ run at full continuous-current 
load, the terminal pressure being 600 volts, with the speed 
and shunt resistance remaining unaltered during this time ; 
and they are also to give the following information :— Dimen- 
sions of shaft; insulating material used in armature and field 
windings ; current density in the armature and field windings 
at normal full load (93 per cent. Pn alternating- 
current voltage 367) ; efficiencies as direct-current generator at 
quarter load, half load, three-quarter load, full load and maxi- 
mum overload; efficiencies as alternator at the same loads ; 
method of access to rotating parts for inspection and repair. 

A set of three oil cooled 500kw. transformers are also 
required. They are to be used in a three-phase system for 
transforming the energy from 320 volts per phase on the 
primary to 6,500 volts per phase on the secondary. They must 
be capable of carrying the maximum overload output of the 
generator for two hours without undue heating. An induction 
regulator of approved construction is to be installed on the 
secondary sides of the transformers to allow of pressure regu- 
lation from 6,500 to 7,000 volts independently of the exciting 
circuit of the generator, the hand-wheel or switch of the induc- 
tion regulator being brought to a convenient position on the 
switchboard gallery. The contractors are to state the maxi- 
mum percentage drop in voltage at no load and full non- 
inductive load. А test at 15,000 volts for five minutes is to 
be made between primary and secondary windings and between 
the primary winding and case. The temperature of any part 
of the transformers is not to excced 70°F. above that of the 
surrounding atmosphere after a run of 36 hours at the ordinary 
full load. 

The contractors are-also to give the following additional 
particulars when tendering :—Thickness and magnetic pro- 
perties of material used in core; insulating material used ; 
current density in the primary and secondary windings ; 
efficiencies at: Quarter load, half load, three-quarter load, full 
load, maximum overload ; open circuit loss in watts. 
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STEPNEY BOROUGH COUNCIL ELECTRICITY WORKS. 


The provisional order for the original undertaking was 
obtained by the Whitechapel Board of Works in 1892, but 
nothing was done towards carrying the order into effect until 
1899, when Mr. Arthur Wright was instructed to prepare a 
scheme and draw out the necessary specifications. At that 
time the area was confined solely to the district of Whitechapel, 
but in 1900 provisional orders were obtained authorising 
the undertaking to supply in Limehouse, Mile End and St. 
George's. On the conversion of the various “vestries” to 
Metropolitan Borough Councils, the control of the undertaking 
passed from the hands of the Whitechapel District Board of 
Works into those of the Stepney Borough Council. Up to 
March 31, 1903, sanction had been obtained to borrow 
£213,774, but only £136,950 had actually been borrowed, so 
that there still remains £76,821 available, and this amount 
the Council intends to take up almost immediately, in order to 
carry out further extensions, which are now urgently needed. 

At Easter, in 1899, Mr. Wm. €. P. Tapper, who had a 
considerable share in getting out the details of the scheme 
under Mr. Wright, was appointed resident engineer, and 
the laying of the cables was commenced immediately. At 
the same time, steps were taken to instal temporary plant, 
and by December 16th of the same year supply was com- 
menced. Thus, in less than nine months from the opening 
of the ground for the first cables, the system was in actual 
operation, and this may, therefore, be very properly considered 


a record, at any rate for Great Britain. The temporary plant 


consisted of two Babcock and Wilcox boilers and one 200 H.P. 


Willans engine directly connected to two 60kw. Mather and 
Platt dynamos, the armatures of which were coupled together 
on one shaft, and connected in series to supply on the three- 


wire system. Regulation was assisted by a Tudor battery 
of 260 cells, which at first was sufficient for the night and 

rt of the day load. The load curve increased very rapidly, 
owever, and it was found necessary to put in a second set 
consisting of a Willans engine directly coupled to a 480-volt 
275kw. Mather and Platt generator. With this increment the 
temporary ongine room, in reality little more than a shed, 
could accommodate no more plant of any description, and it 
therefore became necessary to erect a galvanised iron struc- 
ture. At this period the building operations for the new station 
adjoining were in progress, and the foundations of the 
old premises had to be more or less undermined so that 
excavations for the new coal bunkers could be made. 
Struts were employed to prevent the temporary build. 
ings collapsing, but it was known that the situation was 
not unattended by danger, and these suspicions were amply 
confirmed by subsequent events. Meanwhile, another tem- 
porary set of 275kw. was installed, and actually continued to 
run for several months under a partial covering of galvanised 
iron and tarpaulin. This state of affairs existed until April, 
1901, when the temporary station collapsed entirely and fell 
into the excavations for the new coal bunkers. Fortunately, 
some plant had been got into the new building, and although 
there was a total shut down, only two hours elapsed before 
the network was once more alive. The accident occurred at 
daylight, and very few consumers were aware that anything 
untoward had happened. No steam was available from the 
station boilers at the time, but that from the refuse destructor 
was employed, as had been done since the plant commenced 
running. No lives were lost nor was any person injured, 
but considerable inconvenience was caused in many ways. 
Balancing was quite out of the question, and the voltmeter on 
the temporary switehbourd had to be read at a distance of 
about 20ft. with a chasm 30ft. in depth intervening. It is 
little short of extraordinary that 1 5 such conditions as 
have been described above only one cessation of supply tor two 
daylight hours has taken place in a period of over four years. 


The refuse destructor is by Messrs. Manlove, Alliott & Co, 
and the boilers by Messrs. Babcock and Wilcox, who also 
supplied the four water-tube boilers in the new station. These 
latter have an evaporative capacity of 11,0001b. of steam per 
hour each, and work at a pressure of 200lb. per square inch. 
The new station is situated between Osborn-street and George- 
yard, and the offices face Osborn-street. Coal is brought in 
carts from the railway, Welsh smokeless at 20s. 11d. per ton 
being used. It is tipped into bunkers below the ground level, 
gravitates to the firing floor below water level, and is then fed 
by hand to the boiler furnaces. Water, obtained from the 
mains of the East London Water Co., is first softened in two 
large tanks by the Archbutt-Deeley process, and, after being 
heated by passing through a Row indented tube feed-water 
heater, capable of raising 48,000lb. of water per hour through 
100*F. by an equal weight of exhaust steam, is passed into the 
boilers by two Weir feed pumps, one having a capacity of 
2,000 gallons and the other 10,000 gallons per hour. Each 
boiler is also fitted with an injector as stand-by. Additional 
water-softening plant of the Reisert pattern, manufactured by 
Messrs. Royle, is now being installed. It will be capable of 
е 2,000 gallons per hour, from 20 to 3deg. This 
plant will be working almost continuously, and softened water 
will be stored in tanks having a capacity of 50,000 gallons. 
Economisers are to be employed after further extensions are 
completed. In the steam pipe duct are two 7in.stec] mains fitted 
with lap-welded flanges. One of these mains conveys steam from 
the refuse destructor and the other from the works boilers. It is 
possible to put any of the engines, except the 800 H.P. one, on to 
either destructor or works steam, but the steam is never mixed. 
It is owing to the fact that the destructor is unable to supply 
more than sufficient steam for 400 H.P. that the 800 H.P. 
engine has not been connected to the destructor steam main. 
All the pipe work was carried out by Messrs. Babcock 'and 
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Wileox. In the boiler house are two centrifugal pumps which 
keep water out of the stokehole. One of these is by Messrs. 
Gwynne and is driven by a Phenix motor, and the other set 
is by Messrs. Mather and Platt. The latter is rated at 10 H. p. 
and is capable of lifting 100 gallons of water per minute 
through a height of 180ft. The water so pumped is stored in 
tanks on the roof and used for engine-cooling purposes. 

The new engine room is a lofty and well-designed structure 
measuring 70ft. in length, 40ft. in width and 36ft. to the eaves. 
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Ба. 1.—Cross SECTION AND PLAN or GENERATING STATION SHOWING GENERAL ARRANGEMENT OF 


PLANT, &c. 


A 20-ton hand-driven travelling crane, built by the Chatteris 
Engineering Co., runs throughout its length, at a height of 
25ft. The building itself is built up of steel framework, bricked 
in, and the floor is tiled. The wooden roof is well glazed and 
supported by iron principals. As may be scen from the draw- 
ings of the station, which we reproduce, there is a capacious 
cable subway under one side of the engine room and a pipe | 
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Switchboard Gallery 
3 


Future Extensions 


| space of about 4ft. to the wa 


way under the other. The present generating plant consists 
of the small steam balancer formerly in the temporary station, 
four 275kw. Willans-Mather and Platt sets, the generators of 
which are four-pole and run at 350 revs. per min., and one 
500kw. Willans-Dick, Kerr six-pole set running at 270 revs. 
per min. It will be seen from the plan of the engine room 


that there is now no more room for fresh plant, and as the 
station is already fully loaded, an interesting problem presents 
itself. 


However, the end wall is to be pulled down at once, 
and additional plant installed. In the engine 
room there is also a combined balancer boos. 
ter, consisting of four machines all coupled 
together in tandem on one bed-plate. Two 
of the machines, each of 30kw. capacity, act 
as a balancer on the three-wire system, and 
at the same time drive the battery booster, 
regulation being effected by hand on the 
switchboard. The regulating resistances for 
the main generator fields are mounted upon 
the yokes of the machines themselves, and 
much complication on the switchboard is 
thereby avoided. 

The exhaust steam main is of steel, and 
has a diameter of 20in. It is taken through 
the feed-water heater previously described, 


to the atmosphere, no condensing plant being 
installed. At first considerable trouble was 
experienced with this atmospheric exhaust, 
owing to condensation of the steam and 
consequent perpetual artificial rain. When 


ze but by means of a by-pass this operation 

| M may be omitted if desired. A vertical exhaust 

À N pipe 44ft. above the roof carries the steam 
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proceedings, steps were taken to provide a 
remedy, and this was found in a Sturtevant 
exhaust head, whicb, we are informed, has 
proved very effectual, and now the rain has 
ceased. 

One of the most admirable features of the 
station is the arrangement of the switchboard, 
which is simplicity itself, and there is no sign 
of the familiar forest of wires which one is 
accustomed to see at the rear of the average 
switchboard. Where possible, all connections 
are quite permanent, and the few loose in- 
sulated wires are all labelled. Small con- 
ductors, such as voltmeter leads, are all 
enclosed in screwed steel barrel, from which 
they emerge through circular junction boxes 
fixed at convenient points. The board itself 
was built by the Edison and Swan Company, 
and is divided into two sections, one of which 
is situated on a spacious gallery at the end of 
the engine room and the other immediately 
underneath, on the ground floor. It is built 
up of 2in. slate panels carried by angle irons, 
and that portion on the gallery is divided 
vertically into three, the positive being on 
the right, the negative on the left and the 
neutral in the middle. The positive and 
negative panels are each provided with four 


— И т = 
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TENE main 'bus bars, as shown in Fig. 2. By 
| | SE means of short bars at right angles to these, 
5 and suitable plugs and sockets, any feeder 


can be plugged on to any 'bus bar. Similarly, 
separate 'bus bars may be employed for 
separate generators, or they may all be 
plugged together. This arrangement permits 
of feeders which supply distant points being raised to a higher 
potential than those supplying points close to the station. The 
dynamo cables come up through the gallery floor to the back 
of the board and are connected to their respective panels, but 
the feeder cables are carried upward and over the intervening 

| of the building and thence to 
the cable subway. Thus, dynamo and feeder cables never 
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come into contact, and until the latter enter the street all 
positives are kept on one side of the subway and all negatives 
on the other, the neutrala being suspended from the roof. 
The subway itself is perfectly straight and the cables are 
supported by iron racks. In one cable of each dynamo there 
is a Cowan non-return cut-out and an Aron wattmeter and on 
the other a main switch and an ammeter. The field switch is 
interlocked with the main switch in the usual manner and the 
field magnets may be excited at any voltage from 480 to 530, 
depending upon the voltage of the bus bar from which exciting 
current is obtained. There are eleven feeders in all, each of 
which is provided with a knife switch and ammeter. 

Referring to Fig. 2, it will be seen that there are two smaller 
bus bars immediately under the main bus bars, the top one 
supplying the exciting current, and the lower one is called the 
“discharging ” bar. Instead of employing а se” 
each dynamo for damping the rises of potential aue .. .. 
induction obtained when breaking the field, only two coila 
are used for all the machines in thestation. According to the 
direction in which the fields are wound, they are connected 
up as shown in the diagram, and the result is a considerable 
simplification and reduction in the number of switchboard 
connections. On the neutral panel of the board are three volt- 
meters for indicating ’bus bar and feeding point voltages, and 
a multi-way switch is mounted on the gallery rail in front of 
this panel. The gallery floor is of glass. 


Main'Bus Bars ope 
Extra High Pressure eS (+) E 
по) High Pressure oL 
ОС) Medium Pressure oL 
o.. Low Pressure oL] 
Exciting Bus Bar -+ 
О 119 2.62 0000000000000 о 
Discharging u Discharging Coils Ed 
Bus Bar 
DL .) g Jj) [ P 09000000000000(0 Er 
Two-Way 
Switch 
00e 000000000600 
Dynamo F.N. 
D000 0000000000 000000906800 
Fig. 2. 


Of the distributing network there is not much to say, as it 
is very much on standard lines. The original installation of 
single cables, paper-insulated and lead-covered, was carried out 
by the British Insulated Wire Co. These cables were laid 
solid with pitch and granite siftings in earthenware troughing, 
and did not extend beyond the old Whitechapel area. Since 
the acquisition of the new orders, a three-phase high-tension 
three-core cable of 0:15 sq. in. section, by the St. Helens 
Cable Co., has been laid down the Mile End-road. It is 
about 2 miles in length, and is at present used as a low- 
tension feeder; after being laid it was successfully tested 
with 20,000 volts. A similar cable by the British Insu- 
lated and Helsby Cables (Ltd.) has also been laid in the 
Commercial-road. Both cables are paper-insulated, and 
the latter was successfully tested to 10,000 volta. Henley 
distributing mains and St. Helens and British Insulated single 
feeders and triple concentric distributors have been laid at 
various times throughout the district. Five glazed brick 
underground chambers, measuring 6ft. across by 9ft. or 10ft. 
in depth were built at different points in the original area. 
These were equipped with slate panels by the Edison and Swan 
Company, and were used as feeding points. Owing, however, 
to their excessive prime cost and the difficulty of keeping 
moisture out, it has been decided to build no more, but to 
employ distributing boxes sunk in the foothpath. These 
hoxes are only one-fifth of the price of the hamber and 
there is no difficulty in keeping them dry. They are manu- 
factured by the Reason Company. Another box, also manu- 
factured by the same firm, is used for triple-concentric cables. 
Fig. 3 shows a plan and section of this bax. Trouble is 
frequently experienced by distributing engineers owing to the 


blowing of a fuse in such a box, causing one or both of 
the other fuses to go, and in order to prevent these occurrences 
Mr. Tapper has decided to place a “cap” over each fuse. The 
cap consists of a box of insulating material having neither lid 
nor bottom. On the blowing of a fuse, the resulting arc is 
confined to that fuse, and the device effectually prevents 
damage to either of the other fuses. It will be seen from the 
section of the box across EF that the bosses, through which 
the concentric cable runs, do not possess flanges as might be 
imagined from the other views given, but that four teeth pro- 
ject from the outer edge of each. The wires of the outer and 
middle conductors are wound and sweated on the outside of 
the bosses, and the teeth prevent them from coming off. The 
inner conductor is sweated into the thimble provided for it in 
the third terminal, in the ugual manner. 
— — — 5 


Еа. 3.—PIAN Ахр SkEc- 
TIONS OF DISCONNECTING Box 
FOR TRIPLE CONCENTRIC 
CABLES. 


One-fifth full size. 


. A Yh 


Section at E.F 


The public arc lamps, by Messrs. Crompton & Co. and the 
New Century Arc Lamp Co., are supplied at the same rate as 
private consumers—viz., 8d. per unit for the first hour of 
maximum demand per day and 14. afterwards, and, owing to 
the long-hour consumption, the average price works out at 
1:64. per unit. Nernst lamps are employed in station and 
office lighting. Reason electrolytic and ordinary wattmeters 
are installed in consumers' houses, and the Wright maximum 
demand indicator and time switch are also employed. A test 
room is being fitted up above the offices, one of the first instru- 
ments of accuracy obtained being a very fine Elliott poten- 
tiometer complete with shunts, &c. 

We have to express our thanks to Mr. Wm. C. P. Tapper, 
chief engineer and manager, for his courtesy in conducting us 
round the works and giving us the necessary information for 
this description. 


ч 


>] 


446 


THE ELECTRICIAN, JANUARY 8, 1904. 


к е ю_с_скс__———————————————Єү—ЄүЄ—Є—ЄүЄ;Є—Єү————Є—————— 


RADIO-ACTIYITY.* 
BY FREDK. SODDY, M.A. 


(Continued from p. 403.) 


Rate of Decay of the Thorium Emanation.—If the emanation is 
blown away from the thorium by a blast of air into a metal 
cylinder, which can be closed air-tight, provided with a central 
insulated wire, the duration of its radio-activity can be inves- 
tigated by measuring the ionisation current between the central 
wire and the cylinder, after the air stream is stopped and 
the cylinder closed. In this way Rutherford showed that the 
radio-activity of the emanation after separation from the 
thorium compound decays in a geometrical progression with 
the time, and falls to half-value in about one minute. This is 
expressed by the equation (р. 378) I, Io ent, in which the 
radio-active constant X has a value of 1/86, or 1:16 x 10. In 
10 minutes after the removal of the emanation from the 
thorium the radio-activity falls to one-thousandth of its original 
value, a quantity generally too small to be detected. 

A convenient apparatus for the study of the thorium emana- 
tion is shown in Fig. 26. A known weight of the thorium 
compound to be tested is placed in C, and a steady current of 
air from a gas bag passed over it. ‘The cotton wool in D 
removes from the air the ions caused by the action of the direct 
radiation. The emanation passes through the plug and causes 
the ionisation in the cylinder. With a uranium compound in 
C no current would be observed with this apparatus, for all 


the ions present in the gas would be removed on passing 


through D. With10 grammes of ordinary thorium oxide in C, 


Fro 
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Fic. 26. 


and a fairly rapid stream of air, a current between 10- and 
107" ampere passes between the cylinder and the electrodes. 
The central electrode is divided into three separate parts, E, F, H, 
for the purpose of determining therate of decay of the emana- 
tion. If the velocity of the gas stream is known, the ionisa- 
tion currents respectively measured by connecting the three elec- 
trodes successively with the electrometer will afford a measure 
of the decay of activity suffered by the emanation in the time 
taken for the gas stream to pass from E to F and from F to 
H. If the gas stream is kept constant, the rates of decay of 
the activity of the emanations from different compounds of 
thorium, and from the preparatiens of thorium X, can be com- 
pared together. It is found that the rate of decay, and 
therefore the radio-active constant A, is the same in all cases, 
although, as we shall see later, the“ emanating power,” or 
amount of emanation produced per second by a definite weight 
of thorium compound, varies very widely for different sub. 
stances and with different. chemical and physical conditions. 
The thorium emanation was the first type of matter pos- 
sessing temporary radio-activity to be recognised, and its 
nature had been studied pretty completely before thorium X 
was discovered. In this work (Rutherford and Soddy, Phil. 
Mag., 1902, VI., 4, p. 569), the conclusion was drawn that it 


was a specific type of radio-active matter of a gaseous character 


. А . А К о 
in infinitesimal quantity. The latter presents no drawback, 


for its radio-activity affords adequate and convenient methods 
for its experimental study. Various experiments were per- 
formed on the action of temperature and chemical re-agents on 


* These articles are based on a series of 12 lectures which Mr. Soddy 
is now delivering at University College, London. After publication in 
The Flectrician they will be revised and amplified by the author, and be 
published in book form by “The Electrician " Printing and Publishing Co. 
АП rights reserved. 


the emanation. The general result showed that it was com- 
pletely unaffected by any of the means employed. It is not 
altered by passage through a tube of platinum raised to the 
temperature of bright white heat. It may be bubbled unchanged 
through any acid or reagent. It is not absorbed by passing 
through red-hot lead chromate, magnesium powder, zinc dust, 
&c., and in this respect it shows the same chemical inertness 
as the members of the argon family of gases. The latter and 
the emanations of thorium and radium are the only known 
gases which resist absorption by these reagents. The appa- 
ratus employed in these experiments was that already described 
(Fig. 26), the tubes containing the reagents used being placed 


in the gas stream between D and the testing cylinder. À steady 


stream of gas was maintained and the ionisation current mea. 
sured with the tubes hot and cold. Since the value of the 
ionisation current was not altered by this treatment, it not 
only proves that the emanation is not absorbed, but also that 
the rate of decay of the activity of the emanation is the same 
throughout and is not affected either by temperature or by 
chemical reagents. 

Some experiments were performed by the author with a 
view to determine if the presence of the air were necessary for 
the production of the emanation by thorium. An apparatus 
for producing hydrogen and oxygen by the electrolysis of 
dilute sulphurie acid was constructed, and the gas passed over 
a thorium compound. All the joints were of sealed glass, so 
that there was no possibility of air leaking into the apparatus. 
Over a thousand litres of hydrogen were passed over the 
thorium compound, without opening the apparatus to the air, 
in an uninterrupted stream lasting for three months. At the 
end of this period the amount of emanation carried over by 
the gas stream was no less than at the beginning. Hence there 
is no escape from the conclusion that the emanation is a specific 
type of matter of a new kind derived from the element 
thorium, and is not, for example, one of the inert constituents 
of the atmosphere rendered radioactive by contact with 
thorium. This conclusion was confirmed by an investigation 
of the behaviour of the emanations of thorium and radium at 
the low temperatures attainable by the use of liquid air 
(Rutherford and Soddy, Phil. Mag., 1903, VL., 5, p. 561). It 
was found that the emanations of both thorium and radium 
were completely condensed if passed through a tube cooled 
with liquid air. The gas stream used to convey it passes 
on completely freed from the emanation. If the tube is 
allowed to warm up, the condensed emanation again volatilises 
unchanged. 

Now the experiments already recorded on thorium X show 
that the emanation is not produced by thorium directly, for 
when freed from thorium X the thorium possesses no ema- 
nating power at all at first, but gradually recovers it. The 
thorium X, on the other hand, possesses the full emanating 
power of the original substance from which it was separated, 
and gradually loses its power as the thorium 1есоуегѕ it. 

Without, at the present stage, considering more fully the 
nature of these phenomena, a simple explanation may be 
developed on the lines laid down in the discussion of thorium X. 
It is clear that just as thorium X must be considered as the 
product of the radio-active change of thorium, so the emanation 
in turn must be regarded as the product of a second change of 
a similar kind suffered by thorium X. A chemical separation 
is necessary to effect the removal of thorium X from thorium, 
because both types of matter are non-volatile. But to remove 
the emanation no such operation is needed, because in this case 
the matter is gaseous in character, and separates itself from 
the matter producing it by ordinary gaseous diffusion. 

Imparted Radio-activity—The most remarkable property of 
the emanation is its power to impart temporary radio-activity 
of a specific kind to solid bodies with which it comes into 
contact (Rutherford, Phil. Mag., 1900, V., 49, p. 161). 

If a thorium compound is kept in a closed vessel for several 
hours, so that the emanation is retained and prevented from 
diffusing away, it is found that the interior of the vessel after 
removal of the thorium, is itself strongly radio-active. The 
charaeter of the rays from this imparted radio-activity is 
distinct from that of the thorium itself, being more penetrating 
(compare Fig. 18, p. 296). The decay of this imparted radio- 
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activity follows the usual law, decreasing in a G. P. with the 
time, and reaches half-value after 11 hours. A, the radio- 
active constant for this case is, therefore, 1:7 K 10 5. All 
objects become radio active in this manner independent of 
their nature, and the imparted radioactivity is of the same 
character. Moreover, if the surface of the body made active 
is scrubbed with sand paper, the activity is to a large extent 
removed and transferred to the sandpaper. Rutherford found 
that certain acids were capable of dissolving off the matter 
causing the radio activity from a platinum wire rendered active 
by the thorium emanation. Hy drochilorie acid and sulphuric 
acid especially possessed this power, whereas nitric acid and 
alkalies showed very little effect. The activity of the matter 
removed is in no case destroyed. Thus, if the hydrochloric 
acid used be evaporated in a platinum dish, the activity 
removed from the wire is left behind on the dish after the 
evaporation of the acid. By evaporating aliquot portions of 
the acid at definite intervals of time, Rutherford proved that 
the activity of the matter causing the phenomenon decayed at 
the same rate when dissolved in the acid as it does when kept 
on the wire on which it was originally deposited. An inte- 
resting feature experimentally distinguishing the type of 
active matter causing the imparted radio- activity of SAONE 
from the other types produced by this element is that it carries 
a positive charge and travels in the electric field to the nega- 
tive electrode. In this way it is possible to concentrate the 
whole of the imparted activity on a fine wire, so that the latter 
is, weight for weight, many hundred times more active than 
the original thorium compound. The action of the field does 
not in any way affect the total amount of radio-activity 
imparted by the emanation, but merely alters the distribution. 
For a fuller consideration of this phenomenon, see Rutherford, 
Phil, Mag., 1903, VL, 5, p. 95. 

The interpretation of the foregoing facts follows without 
difficulty on the explanation adopted in the other cases. 
The deposition of a film of matter by the emanation on 
solids, the imparted matter again possessing a specific kind of 
temporary radio-activity, obviously points to a third radio- 
active change, the gaseous emanation changing in turn into a 
non-volatile type of matter which settles down out of the gas 
upon whatev r provides it a resting-place. Being positively 
charged at the moment of production, it will move in a field 
and be directed to the negative electrode exclusively. The 
possession of this charge, no doubt, assists its deposition, even 
when no field is acting, by causing it to be attracted to 
uncharged objects. 

Analysis of the radioactivity of the element thorium has 
thus shown that it is made up of at least four parts, due to 
four specifically distinct types of matter—the parent thorium 
aud three new types continuously being produced from it by 
successive change— 

Thorium 


Thorium X 
Emanation 


Matter causing the 
imparted radio-activity. 


It must be admitted that a series of changes of this kind 
would be extremely remarkable if they were considered to be 
due to ordinary molecular or chemical change. The absolute 
dissimilarity of the successive products in chemical and 
physical nature, the matter in question passing from a non- 
volatile state to the gaseous condition and again back into the 
non volatile form, is, however, what is to be expected of a 
sub-atomic transformation. If radio-active change consisted 
in the successive degradations of a heavy atom into lighter 
oncs, unless it happened that all the products were members 
of the same family of elements in the periodic table, it is to 
be expected that the successive elements resulting would 
exhibit the widest variation in their nature. The fact that 
some families of elements increase in volatility with increasing 
atomic mass (for example, the series lithium caesium, mag. 
nesium mercury) while others (oxygen tellurium, fluorine- 


iodine) follow the opposite course, together with the existence 
of very light elements which are extremely uon volatile—for 
example, carbon and silicon—shows that nothing can be рге. 
dicted of the physical nature of the products resulting from 
the break-up of a heavy atom unless they chance to belong to 
the same family in the periodic table. 


(To be continued. ) 


CONDUCTIVITY OF MERCURY YAPOUR. 


BY PETER COOPER HEWITT. 


The electrical conductivity of gases and vapours and its relation to 
the conditions under which the electrical current is maintained has 
occupied my attention for many years. A large number of experi- 
mental data accumulated during the progress of my work, which, 
when properly arranged and co-ordinated, furnish a theory of elec- 
trical conduction through gases which seems to account satifactorily 
for the phenomena observed. It was thought desirable to perform 
additional experiments for the purpose of obtaining exact quantita- 
tive measurements upon some particular gas, and for this purpose 
mercury vapour was selected. The results of these experiments are 
given in the following brief summary. I was fortunate to secure, 
during the progress of this work, the assistance of Dr. A. P. Wills, 
who expects to publish in the near future a detailed account of the 
methods and apparatus emploved in this experimental study. 

A gas or vapour forming part of an electric circuit exhibits three 
distinct sources of electrical reactions —namely, one at the junction 
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Fic. 1.—Diagram of Measuring Apparatus. 


of the positive electrode of the conductor with the gas or vapour, 
one in the gas or vapour uninfluenced by the electrode effects, and 
one at the junction of the gas or vapour with the negative electrode. 
Difficulty was experienced in obtaining electrical measurements 
upon the conducting gas or vapour independent of these electrode 
effects; the measuring instruments require the use of terminals or 
electrodes in contact with the gas or vapour with the electrode 
resistances accompanying them; difficulty was also met with in 
obtaining the gas or vapour in a state of purity. The results given 
in the diagrams are not vitiated by terminal or electrode effects. The 
measurements were taken in such a way as to be subject to but 
little variation from the effects of the current during the time of 
observation. 

Fig. lis a diagrammatic view of the apparatus. Two upright 
chambers of insulating material were connected together at the top 
and bottom, thus forming one continuous air chamber. One chamber 
contained an electric heating coil, the current supply of which could 
be regulated externally; a centrifugal fan over this chamber pro- 
duced a rapid circulation of the air contained by the two chambers 
for the purpose of bringing the whole to a uniform temperature, 
which was regulated by the heating coil. In the other chamber was 
placed the vessel containing the gas or vapour marked “ lamp” with 
the necessary electric connections. Thermometers were inserted at 
both ends, as shown, for determining the external temperature. Two 
platinum-rhodium couples were sealed in the walls of the lamp at u 
measured distance apart, and extended to the centre. The external 
terminals of the couples were immersed in ice and connected to a 
d'Arsonval galvanometer. The internal temperature was measured 
by means of these couples by observing the deflection of the gal- 
vanometer. It was possible to ascertain accurately when the 
internal and the external temperatures were the same. The drop 
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in volts between the platinum-rhodium points was taken by a Kelvin 
electrostatic voltmeter ; the couples thus served a double purpose. 
It was possible to obtain voltage measurements at the temperatures 
desired. When a required temperature was obtained internally and 
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reading of the Kelvin voltmeter was taken. There was sufficient 
time to obtain these readings accurately before the current materially 
altered the vapour density. 

The lamps contained some mercury, and were exhausted with 
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externally, the current was started through the lamp by the starting 
device, and was controlled by an external resistance and measured 
by a Weston ammeter. Immediately after starting the current the 


lamp, the vapour was considered to be in a state of saturation. The 
points on the curves indicate actual readings; the drop in volts 
and temperature were observed. In most cases the experiments were 
repeated many times with different lamps, and with the same lamps 


Length for Different Pressures of | re-exhausted, in order to be certain that only mercury vapour was 


present in the lamp, since the presence of a small amount of another 
gas wil cause considerable variation in the measurements. For 
instance, on admitting a different gas into a lamp containing а pure 
gas, the cflect may be observed by the measuring instruments. The 
diagrams show the influence of density, diameter and current on 


— — —— — 


EA i mulus d —bleetrical Со, | "2 
| Z iL l'ombined 30kw. ЧОСЕР, Station Жоао; Hook Е | 9g." -1d | W 2/6 Co | 
| and 15kw. boosters лин dx ! A ; 15. 
D Thomson- 5d. 3d. | bes TES Cn 15 
5 TOR Houston | 
| | | 4 230kw. and 1 400kw. .... 1 Ferranti, old 6d, first 4,00% Half lighting. ` 16 
S 5 2 230kw, are gr 2 type Aron | units; 4d. per rate D. 8° 3/0 | Co. 
Sb er L Packer’ comb. Dal Dcos y pel each Wen. and B . H... | $E 
є Reston, Anderson aud бенен | Station | Ferrans, orm | 7d. — 21d. а N. 4 D. 32/8 
D a Ete e шты oral | aa IE iode ki 
J rs Westinghouse | Station Schattner & . A M. o) N. & D. 1/8 Co. 1€ 
ue | balancer booster Ferranti or 4d. 8 ip | | 
* ) L 
br None Aver'ge cost | 3/0 | Co. 1 
low 2˙5d. 
1 Ferranti; Schatt- G.. —3d.| 84d.— 3/0 Co. | 16 
1 - ner prepay ment 14. | хта | 
eot E. C. C. 160 amp. | Station | Hookham & | 8J."—34, | 23d. | W. & D. 3/3 L.A. | 1 
| ES boosters Electrolytic. 5% v" dta. 
124 Argo, Arte: OO Sd, 6. W. 2/1 Со. 10 
dendi? | ard Hookham or 44d. Hur 
| AP, | Prem rm eget | Station fuer r buten, | 7.0 —4d. Mild W. % | Co. |1 
| A uate boosters pre payment & 64. | & 24d. | 
| — | Ferranti, B.T.H., Sub-etns. Thompsen, gre ва, IE qr. ес No 1 
E ber | Crompton & E. C. C. and houses F | Gas 
ET | Johnson and Phillips | Sub- Hookham ano, e pet per "ox 
oe 4 station | Shallenberge: i 
| q umop Nowton Electrical | Station | Bastian and od. 1d. '-14d. 3/9 | Ca 1 
„Works Co. 7 Hookham or 3d. | 
d uou] Parker д» Station | Aron, Reason, | 74.0) — 2d. or 2d, & 14d. үү, mi ea 1 
| wa | Вааай & U. K, ed pas & Id. | EOM 
: bogus | 64d.“ — 4d. 3d. 3/0| L.A. | 1 
| i [ А | 
4 "VH | Balaucer-bovuster Station Hookham, 7d. 0.14. 4d. — W. 3/9 Co. 1 
ў P cam | Parker Reason & Vulcan | 114. | 
. | G . hing Stations IN OPERATION, and for Stations IN PRC 
IE © 
f | G М 
sos A nog eq шол} Ajddns в 8301393 yo Árpqesu 
B ae Sy ce AM ioa y puourured ^q 's1eeuigue 9013[08000) [оспо | 
4 e uoeq seq 31 mq 'eureqos 19 Áogn [воо 44 sex) -'Kuwduioo 9 оў дәрдо ot 
| y 11— (INV' T4381) NONNVDNOG 'uonwiodiof) өц} jo suomonugsut 94} оў siopuej p 
| | inen! VERS SM a pue uvyong ‘sisseyy seu ue 301[05000 eq, 
E | , 0 `29001309 3013[05000 ‘OC moq ousoep;[ Áqunoo шеціо риз pu 
S j a voxq— [rec'et] ANN SAIUuANMad [dus y соу Ajddng Ayrorjoe gy sonunog uzeqqzo 
7 | so [4 Poowrd ие} 20у вләро o uonnqujs 
1 | іөр20) 1—00181л024—8'%Ҹ AVIIOd nenn eq [а Айо Aung `L H “ouuo 3 
E | 
d 
| 


FFF "WI PRG rm om 0s 


“10 
puv ud 
| 
"oou 1 
| C 
| | Ө.А -0O.IT] T, 
| зәјнәц! 
gui „ % % „% „% „ „ ө „4 „16 9.ILA-90.II[ T, 
| 1948 
y nn ̃ ˙ РРСРР РЧА 
quaui& m 9.ILA-09.It] T, 
у влоши Т) 
| 
| — N teats 9.1LA-00.It[ T, 
| ad tim d 
әрін eee „ % „„ ii., 
pur u | 
*""""9"9»9"9792*9799"*29 941A -00.Il] T, 
„%% „%% %%% „% „% „% „„: é? OILA.- OOI 
TON I VL 
„ „6 „% %% % G „1 OILM 90.1 
peyno Н ч 
e 
P ев IIM Әәл, 
“WHOM 
"1098M 
buu ш 


en MCCC 
un ләвәд "S 0 


upſuoſ 


pue Apouusy | 


"SUE H 


| Чып 
| SI? 


| J9q199A.19T AN 


(foU STIEPPIS f 


2 


омол Á989A 'S'O | 


Pile uu 1ДЕ! 
и®шәрр[, 
| 8 4 


dio ‘PAT 


S. uospunurp^q 


e. a. 


d 
лере; Y Көоет | 


e oyp qoe 
тєшәррц, 


"n ! 


FUNT 


81 4 


A H 


00 Addy 
Áyo sənyunog иләд: 


„eee sss e uom1od.ro^) qynow hy 


— e. uogvaod do пәрдлощ| 


T [punon UMOT, поўлә 
00 Add 


Áu  s9rjuno) 101903. 


punog q op in 
Shans по!ў®лойлогу quoi i- uo-o 


nounoo gp egit 


( —** ә в» өө 00 Ajddng rf пес 


Рэп “00 Adi 


SUPPLEMENT 
|. «i 


Name of Towr 
(Figures in brat 
estimated p: 


Melton M: 


17,454] 


Mexborou 
[10,700] 


Middlesbr 


[91,317 ] 


Monmoutl 
[5,095] 


Montrose. 
112,855 


Morecamt 
(11.798) 


Morley 


[23,658 | 


Motherwe 
[ 36,000 | 


Newcastle 
[214,808] 


Newmark 
10.680 


Newport 


110,911) 


Newport ( 


167,290] 


Newton A 


[12,618] 


Northalle: 


[4,009] 
Northamp 


487,021 


Northwic] 
[31,500] 


Norwich . 
(111,728) 


Nottingha 
[239,753] 

Nuneaton 
Coton 


(5,374) 


Ogmore V 


(15,000] 


Oldham 


[137,233] 
Oswestry 
[9 579] 
Oxford ... 
[49,513] 
Paisley... 
[50,000] 
Partick 
[60,0 0] 
Pemberto 
21,664 


Pembroke 
Penarth 


| Б PUBLISHED ANNUALLY 
BOM — __ SINCE 1889. 
i А 


Copyright. 


PRICE PER UNIT. “ыш 


"ed the 


ЕБ NE'ORMBBS. Small figs. (1) indicate first] warant system 


3 +3 |Gasworks 


Bet POSTERS & 
owned by 


REMARKS. 


Со. = 
‚2 | Company. 


©. 
es ! © L.A.= 
— ——————— METERS. hour, (2) first twohours, é&c.|_°f charging. - M Local Auth. 
Location. e 


Lighting. Power. m 


scounta. 


96-tube Green econ. B.& W. chain grate stoker. Nat. draught. Weir differ 


3/5| Co. | 174 


neac Station | Reason, Vulcan | 7d.!—4d. |4d.?-14d. W. 


sta rs aud Hookham MS or ure pumps, hot or cold. Free wiring. Motors, heating, &c., 
: 8 8 ‚9 А Station to be worked in conjunction with Meldrum refuse destructor. 
3c» m | Station Schattner, Fer 54. 3d. & 24. D. 3/6 Co 175 No economisers. Hand firing. Worthington feed pumps. Two 
ranti & Hookhain Royles feed heaters, 
Station |Hookham and 6d. —.2d. 2. —1 W. 2/6 | LA. | 1776 | “Compound steam and bon 3. throw cloctrie feed рид No treo wiring 
tex Reason Motors on hire-purchase. 
Shallenberger and No economisers. Natural draught. Engines only auxiliary in cases of 
Cw —; Undrgd 6, Westinghouse 6d. 3d. iis 3/ 6 | Co. 177 floods and dry seasons. All street lighting electric. Hand stoking. 
ouses 
7- Э 
Bookham; Reas 1 0) / No econ. Nat. draught. Hand firing. Duplicate Worthington feed pumps. 
t<> 2| Station гелос n 6d. Pec 4d -14d W. 4, 10 Co. 1 78 Rented wiring at 1/- per mol. Nand ann. jd. per malt, ori through pre- 
ST an 4d. payment meters at 5 no otors : rent 10% of their value. 
-$ . N ld . W i . 
5 Sub. Hookham and} 54. 3d. D. |3/9| LA. |179 | "2o: oae eae ̃ Te and Sok, Алы diim abro! поа оо | 
, а tations R eason worked automatically from generating station. 
it Natural draugh dri Greenwood 
_ - | Sub- ааты — 44d. |3d.&2d.| D. | 2/9 L.A. | 180 | . pump and injector. Town wale 
„ =» а {а tions Schuckert Steam 1aísed at station for heating Corporation baths. 
s dem et oq ; No economisers. Natural draught. Feed heater. Carruthers steam - 
le Station a <n 34d. на d to None 2/ 11) Co. 181 driven vertical pumps. Hand and mechanical stoking. 
ter: 00 am . А 
Mook nam, -S neien: 44d 24d.— Id D. 1/10| Co 189 | Green economiser. 
- ~ eas berger, Thomson dis ini" ined: я . 
Westinghouse, and 5% to 35 УА 
Vuloan 9 
: w4 (1), Chevalet and Boby feed heater. Town water and well. Hand stoking. 
set Station ni oe ч 7d. d. 4d. 12d. W. 3/ 8 Co. 183 Worthington amd Hall feed pumps Free wiring by Company. 
ooknam payment meters. 
1 Hookbam ы" a) (1) — 3/10; C No econ'rs B. & W. chaln grate stokers. Duplicate Hall feed pump 
Ser- | Station 7d. —4d. ad. —1}d. W. ö 9 184 Well water. Free wiring at 1/- per lamp per ann. Motoras and arcs 
er um P on hire. 
meie- | Streets, | Bhallonberger, | 15d. to 2d. | 2d. &1d.| W. & D. | 3/6 Со. | 185 | 12е отоп oma Worinington feed Water overtow Hom oo 
stokers. 1 à 
7 ое ноо, on densers. Flat, and sliding scale rates. 
: А No economisers. Natural dranght. Hand firing Two Hall pumps. 
Station c. & ГЕ m Td. & 4d. 4d. & 134. | W. 3l 6 | Co 186 Free wiring, 44d per lamp per quarter, 10 per ceat. on motors, &c. 
set Pea cen | Y ithout Provisional Order under nt with Urban District Council. 
i Bastian . 4d. to 9d D. 3/6 | Co. n water, жизн к. Wi Il done by th Noto ш, 
M Station "Bookham and 6d sliding scale / 187 Sturtevant пашет draft fan (i. elec: realy ies Overhead Mala graduall 
* t solid system updergreun: 
= 1 Bastian. Ferret d'-3d 9d W.&D 2/5 Co 188 Bevnis stokers on allboilers. Green economisers. Superheaters. an 
к= Station Aron, Hookha 6d 3d. x | ° * | less E draught. Own well water, water softener. Motors on hire. 
and Wright 10% | 
cer к igh Mond producer gas used. Free wiring. | 
oxxzer, Station | Pss Beason, | 60,044, 2d.— Id. W. 8/9| Co. | 189 
ters | Schattner prepayment 
А Р , а а ljd. beyond. Green 
ned Station [Scott, Hookham, bd. See e 13/31 Co. | 190 | отат .. Stee food рат 
Schattner remarks а 4 Crompton boosters. Free iig and с а E 
2 sub-statn. 1 üu., A. First price for lighting is for first 100 hours per quarter. Green eco 
-- - | 1 gener'ng. паа 5d. 13. 14d. W. 2/ 10 L.A 191 misere "m Berryman heaters. Natural draught. Hand-firing. Pearo 
an elr feed-pumps 
pat: | Station | Hookham, Thom-| 6d,"—34d, |34."-10.] M. |3/6| Со. | 192 rer water. Миша draughts Churches d per an.. 
son, blectiica ° y . 
С. and Vulcan 5d. 24d. and flat rate " vast И isl 
.. | Station 5 6d. 3d. xvi 7/6 | Co. 193 QUE 5 atural draught. Hand stoking. Hall 
and Bastian : 
о to [Pillar boxes] Ferranti, Aron 8d.—6d. | Notsup-| No No | None | 194 |0" siation. Bib elei and morning ойу from Nov. Tto Feb. . 
acs and Hookbam plied | discounts | gas xL AU MI UE 
: 2 2h (2) 96 and 132-tube Green econ'rs. Nat. draug and stoking. s 
1. 1 Station | Ferranti and 4d. /—134. 2d! -1$4. W. & D. 2/4 L.A. 195 tions. Worthington & Weir feed pumps. 2 Berryman feed-water gene 
Bastian | | net Power also 2d. 1st 500 units per dr.; 12d. 2nd 600 unite per qr.; ie a ж 
` Ferranti and (C5 | i Water heater. Natural draught. Worthington pumps aud ínjector. 
2°? Station Thomson-Houston 7d. 32d. ви | W. | 3/ 1$ Со 190 Well water. Batteries take day load. 
Green economiser. Naturaldraught. Handstokiug. Feed pumps direct 
e ium pia 1 6d. 4d. [p None 3/ 2 Co. 1 97 а from each marine type engine. One Weir and two Worchington 
Aro ced pumps. 
97/8 Street ligkting by 16 ampere arcs from rectifiers. 288-pipes Green 
tĩ aC (13) E Rd Mice А ошоп 4d. 23 d. | 2| 5 L.A. 198 P i EN atural draught. Vicars stokers. 3team-driven Cameron 
bordi and Schuckert | feed pumpe. 1 Weir feed pump. B. & W. superheaters fitted. né 
Economiser of 200 tubes. Weir feed pumps. Town water, Das а 
Ok: Station arate Magi 82d. ld. sas 2| 1 үр А 1 99 tructor (Manlove-Alliot) combined. 
al 
itati Bastian. Hook- к Wigan 192-tube Green economiser. Duplicate feed arrangements. Natur 
pece! Station һа d Wright & 3d. | 144. р. 3/ 0 Corp'n 200 draught. Hand stoking. Pump and injectors. 
Ferranti d 
©? Te y s Co. 06-tube Green economiser. Naturaldraught. Bennisstokers. Green and 
Jor 1! l оа 434. | 3d. Flat rate 3/ 10 201 Worthington feed-pumps, Holden & Brooke injector. Schmidt super- 
heaters by Easton & Co. 
Thomson and | 7d (D... 43d. (1) — Noecon'r& Nat. draught. Hand firing. Berryman exhaust steam feed 
, = n p 44d 3d. | 1 W. 3/0 Co. 202 heater. Free wiring with 8d.(1)—3d. um current. Superheatera 
ето мо 325 some „ LEE ALLE I oe а , TST eee .9 9 Le дим, Carnie 5. 77 к 27 t» 


— — 


. Е EXTA А _ — 
b А — | — - reco 2 nd = — £ —. К a 2 — тч T 


THE ELECTRICIAN, JANUARY 8, 1904. 


449 


the drop in volts per unit length. From them can be deduced the 
resistance, as a function of the density current and diameter. They 
show that the voltage required to maintain an clectrie current in 
a gas or vapour js directly proportional to the density, and that 
it decreases as the diameter of the lamp increases. The resistance 
decreases with increase of current. From the diagrams, relations 
among the diameter, density and current may be established. The 
current assumes a definite cross-section for a given density and 
current when not restricted by the lamp; this cross-section increases 
with increase of current and decreases with increase of density. 
The angles in the curves shown may be due to these effects, but 
this point needs further investigation. The light efficiency of 
mercury vapour varies with the density; there is a density of 
maximum light efficiency. On passing a current at very low 
density, practically no light is visible, and the drop in volts for the 
same current is less than at greater densities. At densities greater 
than a certain limit the light efficiency decreases. If another gas 
is present with mercury vapour, the current is usually selective, 
and gives the spectrum of mercury vapour, but the resistance is 
materially altered. The cffect of magnetic force transversely 
applied at low densities is very marked, and is that of increasing 
the resistance in an extraordinary degree, while at higher densities 
it increases the resistanee but little. Magnetic force alters the 
spectrum, particularly at low densities. 

The experimental curves speak for themselves. The conclusions 
which may be drawn with respect to the relation of the conductivity 
of mercury vapour to the physical conditions under whieh the elec— 
trical current through the vapour is maintained appear to be, broadly 
speaking, generally true for all gases and vapours. It is not neces- 
sary to enumerate here all these conclusions, for they are sufficiently 
evident on the face of the curves. Some curves are given which 
have been deduced from the curves obtained by direct experiment. 
They are marked in the dingrams as “ derived " curves. There is 
one conclusion, however, which from a purely technical point of 
view deserves special attention. It is this :— 

When a given vessel containing mercury vapour is to be employed 
as a source of light—that is, as an electric lamp—the highest light 
efictency will be obtained when the vapour density and the current 
employed have a definite and fired relation, 


EXPERIMENTS ON EDDY CURRENTS.* 


BY W. M, THORNTON, D. S0. 
Concluded from page .) 


4, INFLUENCE oF PERIODIC TRREGULARITY OF ARMATURE ROTATION 
AND OF UxNkEovaL Tursing Moment IN Prime Movers, 


The first three may be regarded as internal in their origin, the 
armature swinging us external, It is peculiar to certain classes of 
ulternating-eurrent machines. Synchronous motors and rotary 
converters, even when provided with damping devices, have free 
periods of oscillation, so that a sudden change of load or a synehro- 
nous engine speed will start the system swinging about some position 
of stability. This phase swinging, as it is called, is known to set 
the field :unmeters fluctuating in time with the disturbance. There 
ате, therefore, waves of marnetisation of low frequeney, but great 
Intensity, sent into the poles from the armature, and the conse- 
quent loss of energy. there is material in reducing the oscillation. 
Since the armature currents are changing at a high frequency at 
the same time as they are tluetuating, there is a two-fold effect on 
the field while the swing persists, the more important of which 
is not that caused by the slow hunting swing itself, but by the 
increased armature reaction. To examine this, the hot-wire instru- 
ment Was connected to an exploring coil on a converter field deliver- 
ing single-phase current to a second converter, and through it to 
a non-inductive resistance. This load was suddenly thrown on and 
off, with the result that both machines started a phase swing, which 
by reason of the eddy currents induced in the magnet frames was 
reduced to zero in half a minute. The relative magnitudes of the 
two reactions is shown in Fig. 6, which is a photograph of the 
induced exploring coil voltage. The swing frequency is 120 per 
minute, sufficiently removed from the speed of the engine, 74 a 
minute, to show that it is a true phase-swing eflect. The ordinates 
of the curve are a measure of the coil voltage which sets up eddies, 
though these are proportional to the square of this, which explains 
the rapidity of the damping. Loss from this cause is not in any 
case persistent, and is in a sense a direct advantage, but it is 
closely allied with one which is the most serious cause of eddy 
currents of all which have to be considered. 

Irregularity of turning moment in an engine driving either con- 
tinuous or alternating-current generators causes the armature 
currents to vary in time with the period of the engine, and the 


* Paper read before the Newcastle Local Section of the Institution of 
Electrical Engineers on Monday, December 14th. Slightly abridged. 


whole distribution system may be set swinging together, entailing 
a loss in the magnetic circuits of every synchronous motor or 
converter connected to the mains, and only differing from that of 
Fig. 6 in its persistence. In other words, it is a forced vibration 
started and maintained by the engine. Fluctuations of current in 
time with the engine can be seen in any large alternating-current 
supply system; even turbines are not quite free from this source of 
loss, unless the puffs of steam admitted by the governor are too 
rapid for the machines to follow. With the old throttle type of 
governor this does not occur. 
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Some experiments made last vear may be of interest in showing 
that the efficiency of a transmission svstem supplied from turbo- 
generators may be several per cent, higher than from reciprocating 
engines. The two converters in the laboratory were connected 
single-phase, as in the former experiments. They were then 
driven by continuous current— first, from a turbo-generator, and 
afterwards from a single-cylinder double-acting engine with a heavy 
flywheel. Measuring the input and output by carefully calibrated 


wattmeters, it was found that in the former case the output was 
higher than in the second, as shown by Table VII. and Fig. 7. 
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1.400 2,000 2,500 3,000 


Watts Output, 
Iie. 7.- -INFLUENCE or IRREGULAR TURN IN ad Moment OR EFFICIENCY OF 
TRANSMISSION PLANT. 


1,700 3.500 


There can be no questien of error of instruments, for the tests 
were purely comparative, and under exactly the same conditions of 
excitation and specd, but by applying the oscillograph to the fields 
of the machine in each case, a dilicrence in the amplitudes of the 
exploring coil voltage was observed. The ratio of the root mean 
square values at full load is 1:03. Since eddy losses are propor- 
tional to the square of this, the difference 1s explained ns caused by 
extra eddy currents in the magnet frames set up by the swinging 


Table VII.— Turbo-Generator. 


Volts Amperes , Amperes Watts Watts Efficiency 
input. input. | output. input. output. per cent. 
80-0 50-0 9-0 2,400 So 330 
80:0 140 232 3,465 1,720 49-7 
72 0 58 0 35:0 4,360 2,330 53-4 
85:0 72:0 44:0 5,770 3,135 54:4 
82-0 84:0 905 , 6,400 | 3,300 51:6 

Single-Cylinder Engine. 
725 | — 320 19-0 . 9,480 940 37-9 
710 450 , 235 . 3190 1560 48:9 
710 1 590 | 320 4,150 2.140 51:6 
650 | 710 390 4,550 | 2,150 47˙6 
64˙0 765 ` 43:7 4,950 | 2,220 44:9 
63:5 50:0 42:0 4,960 | 2,150 | 43:8 
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of the armature currents in each of the motors when driven off the 
single-cylinder set. This disturbance was so great that the second 
machine broke step at loads corresponding to the sudden droop in 
the'efficiency curve ; whereas, when driven from the turbo-generator, 
very little fall is to be seen at loads 50 per cent. greater. The case 
no doubt represents the two extremes of engine regularity ; but 
many large gas-engine plants show much more fluctuation on load 
than does our 75 H. p. single-cylinder engine. It is fitting that these 
results should conclude this Paper. I am now sure that, if one had 
the time and opportunity to conduct a series of experiments on 
widely different types of machines, by building them first with solid 
then with laminated poles and yokes, the same result would be 
reached—viz., that it is in the large solid iron masses of any machine 
that the greatest dissipation of energy takes place. 


APPENDIX. 


The Separation of Eddy-Current and Hysteresis Loss in Armatures. 

The armatures being removed from the magnets, alternating current 
is passed through the windings, and measurements are made of the fre- 
quency, power and current. The current can be led into alternating 
stators by the ordinary terminals, and into continuous ring armatures by 
temporary brushes set about half one pole-pitch apart. The reason for 
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this in the latter case is to cause differential magnetisation and ensure 
an oscillatory circulation of magnetism. With drum armatures there is 
no necessity for this, and two of the ordinary brushes can be used. The 
current should be as large as possible, though if the heating is excessive 
it is difficult to get steady readings simultaneously. Dead-beat direct- 
reading instruments should be employed. On account of the compara- 
tively low flux densities reached when the core is magnetised in this way, 
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А Fia. 24.— Сахт STEEL RING. 
2 the greater part of the power is absorbed in heating the windings. Of 
7 the remaining iron loss the hysteresis component is proportional to the 
i frequency, the eddy-current loss to its square. "The iron loss may then 
( be written | 
н w zanD! ge (1) 
" which, by usiny the sume current at all frequencies, reduces to the form 
j wean+bn-. . (2) 
c 
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Using two frequencies m and nz, the ratio of the hysteresis loss to the 
eddy loss is 
Wa way? — wm? 
W. n(wsm = wm) 


1912 — Wn? 
_ (wen ne") д. 


WI =ar = 
nin2(ni — пз) 


and 
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But the separation can be more easily and accurately made by a 
graphical method. Plotting power as ordinate and frequency as abscissa, 
it is seen from (2) that the total height of the curve is the sum of the 
ordinate of a straight line W, =an, and a parabola W, = bnd, both of 
which pass through zero. A tangent to the plotted curve at this point 
divides all ordinates into two parts, the upper giving the eddy current, 
the lower hysteresis logs. 

The following table gives the results of tests on a 10kw. ring arma- 
ture having an iron volume of 9,050 cubic cm. and on a smaller one of 
1,000 cubic cm. 


— 


| 
— Curve. Amps. Watts. ~ | ті?, res Wr. | We ы 
e 
l0kw. 610 | 180 | 75 | 165 | 15 | 135| 1:5) 90 
ring 141610 | 200 | 147 165 | 35 | 270| 80| 387 
ane 610 | 400 840 | 165 235 140-0 955| 1-46 
ture. о f|810 | 360 115 | 310 | 50 | 420| 80) 535 
\ 810 | 706 | 85:2 , 310 | 396 |270-0|125-0| 2-16 
skw. | 3 p 1748| 342 167 | 335 7 55| 15| 36 
77 ЖАНД M O E 


In every case the hysteresis loss is greater than the eddy current, 
even at the highest frequencies, and by comparing Fig. 1А with 
Fig. 24, which is for the solid rings of sec. 1, the value of lamina- 
tion in reducing eddy losses is seen by the smaller curvature near 
the origin. 


THE ALBION SYSTEM OF MAGNETO IGNITION 
FOR INTERNAL COMBUSTION ENGINES. 


This system consists generally of а magneto-electric generator 
driven directly from the crankshaft of the motor, generating the 
necessary current for the igniting spark. From the magneto 
current is led to make and break spark plugs of simple design fixed 
on the combustion chamber of each cylinder, the make and break 
being operated by a trip rod and cam mounted on the half-time 
shaft. The ring-shaped armature of the generator is bolted to the 
engine casing, and the field magnets are mounted on a spider keyed 
to the crankshaft; thus it will be seen that there are no moving 
coils, commutators or brushes, and, therefore, very little to go wrong. 


Fic, I.—ARMATURE. 


The armature A (Fig. 1) is built up of ring-shaped iron stampings 
having a portion, E, on one side entirely cut away, and a portion 
on the other side, F, reduced to take the winding or irduction coil. 
Tho field-magnets consist of a couple of saitably-she pcd so-t steel 
pole-pieccs, which embrace the armature and are volted to a no 1- 
magnetic spider keyed to the crankshaft ; across these pole-pieces 
are bolted the necessary permanent steel magnets to produce the 
magnetic flux through the armature. Tt is evident that, as the 
magnets rotate, the magnetic flux will first pass through the arma- 
ture coil in the one direction and then in the other. Fig. 2 shows 
a side elevation and Fig. З an end elevation o? the complete gene- 
rator. D is the crank shaft of the motor, or any other shaft, driven 
positively from the engine nt the speed of the half-time shaft, or any 
multiple of this speed as may be most convenient. To this is keyed 
a bronze spider, H, to which, in turn, are bolted the soft iron or 
steel pole-pieces G. The permanent magnets JJ are bolted across 
these pole-pieces, similar poles being bolted to the same pole-pieces. 
As the field-1nagnets rotate, an alternating current is generated in 
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the coil F, the maximum E.M.F. occurring just after the pole- 
pieces have passed the position shown in Fig. 8. 

By closing the circuit of the coil while the magnetic flux 
through it is a maximum, and by breaking the circuit when it is 
about the minimum, a slightly magnetising effect is obtained which 
tends to strengthen the magnetism of the field. magnets. This 
removes the principal objection raised against magneto ignition— 
viz., that the magnets gradually weaken and require re-magnetising 
every few months, We are informed that specially weakened mag- 
nets have been employed experimentally, and after months of 
ordinary running it has been found that the magnets increase 
in strength. The make-and-break mechanism is of the simplest 
possible description. The ignition plug proper is constructed by 
allowing the ignition port cover to carry one insulated contact which 
projects into the combustion chamber, while alongside this is a 
rotating spindle having at its inner end an arm which bears upon 
the insulated contact pin ; the contacts are provided with platinum 
tips to prevent corrosion. To the outer end of the spindle is keyed 
a crosshead or double-ended lever, to one end of which is attached a 
spring tending to rotate the spindle so as to bring the arm into con- 
tact with the insulated pin ; the other end of the crosshead receives 
the blow from the striking spindle, and there is thus caused a sharp 
rupture of the circuit. This striking spindle is lifted by a simple 
trip cam on the half-time shaft, and it is made as light as possible 
80 that the lapse of time between the moment that it is freed by 
the cam and the rupture of the electric circuit and consequent 
ignition of the charge is reduced to a minimum. This has been 
experimentally determined, and is said to be less than one-tour- 
hundredth of а second. 

We are further informed that the inventors of the system have 
made an extended series of brake tests to determine whether it was 
necessary or advisable to provide a means of varying the time of 
ignition, and it was found that with a low-speed engine it was quite 
unnecessary with this type of ignition. By setting the trip gear to 
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fall when the crank has still 18deg. to rotate before reaching tho 
upper dead centre it was found that the maximuni torque and 
brake horse-power of the engine could be got at a speed of from 
550 to 850 revs. per min., and it was also found that with the 
ignition fixed at this point there was no danger of a back kick in 
starting, and the engine ran quite steadily and smoothly at as low 
a speed as 150 to 200 revs. per min, By setting the trip gear 27deg. 
before the dead centre about 5 per cent. more power could be got at 
a speed of 950 revs. per min., but the power at 700 was 8 per cent. 
less than with the previous setting, and with the ignition set thus & 
slight risk of a back kick at starting was found. Practically, a 
moderate speed motor does all its work within the range of from 500 
to 850 revs. per min., so it is evidently quite unnecessary to provide 
variable ignition. Indeed, it is a distinct advantage to уе & fixed 
ignition, as the above results indicate, for it is very probable that 
the driver would rather lose than gain efficiency, on the whole, by 
having a variable ignition, which might effect a slight saving at the 
top speed of the engine, but this would probably be more than com- 
penr&'ed for by inefficiency at lower speed. It is also obviously desir- 
able vo simplify, as far as possible, the mechanism and driving of cars, 
and by fixing the ignition one lever is eliminated. In ordinary 
high-tension ignition there is, of course, a considerable time lag 
between the making of the contact in the primary circuit and the 
rise of magnetic flux in the coil sufficient to attract the trembler and 
break the circuit, and it is principally this time lag that makes it 
necessary to provide a means of varying the time at which the 
primary circuit is closed, or, in other words, providing a means of 
compensating for the time lag. It is common knowledge that a 
careless driver can set up enormous strains on the crankshaft and 
other parts of the engine by running with the ignition set too early, 
as many broken crank shafts have testified. 


ELECTRIC TBOLLEY OMNIBUS. 


Some new ideas are embodied in the electric trolley omnibuses 
which have recently been built and tested in Scranton, Pa., and are 
described in the Street Railway Journal. The design and length 
of the trolley pole (Fig. 1) are such that the coach can turn out a 
distance of 15ft. to either side of the overhead construction. As 


Fido. 1.—GENERAL ARRANGEMENT OF TROLLEY CONSTRUCTION. 


seen in Fig. 2 the current collectors press sideways on the wires, 
the trolleys being prevented from slipping off by the guards d. The 
latter also serve as a guide for one of the trolley wheels when two 
cars pass each other (as indicated in Fig. 2), and at crossings and 


Ета. 2.—Puan or OvExuzaD Wines. Two Can; ras Nd EACH OTHER. 
switch-overs of the overhead wires they are used in conjunction 
with suitably arranged track blocks to bridge the gap in the con- 
ductors into which the trolley wheel would otherwise be pressed. 
The system is said to be due to Mr. A. B. Upham. 
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ELECTRICITY SUPPLY IN THE UNITED KINGDOM. 


With this issue of The Electrician. we present the first part 
of our annual supplement of electric lighting stations of the 
United Kingdom. So many new works are put into operation 
each year that the number has outgrown the size which it is 
possible to deal with in a single shect. We have, therefore, 
decided to divide the table into two, publishing to-day a table 
of electricity supply undertakings with no traction load, and 
next week a table relating to electricity works supplying both 
lighting and tramways. Many undertakings which formerly 
supplied energy for lighting only have now a traction load, 
and, in addition, several new stations, both separate and com- 
bined, have come into operation. Last year, particulars of 
323 stations actually in operation were given on our first 
supplement sheet ; of these 241 had a lighting load only, and 
the remaining 82 had a combined lighting and traction load. 
In the list of schemes which had not commenced operation 
but were in progress of construction there were 34 entries, 
23 of which were intended to supply lighting only 
and the remaining 11 both lighting and tramways. In 
addition to these data, however, we published, as usual, 
a complete list of those undertakings for which Pro- 
visional Orders had been obtained and in connection with 
Which active steps had been taken towards carrying the 
schemes into effect. These numbered 68, and it will be 
observed that many of them are now under construction, 
while some have progressed so rapidly as to be now in opera- 
tion. There were also two other lists, one giving the names 
of places which had obtained Provisional Orders but which had 
then only reached the * report " stage, the other setting forth 
the names of owners of Provisional Orders who had done 
nothing towards the consummation of the schemes. It is 
pleasing to observe that, in many cases, steps are being taken 
to turn Orders into effect and that severa] undertakings which, 
last year, were only in the “report” stage have so far 
progressed as to be classed under * projected” or “in pro- 
gress ” this year. But the facts of greatest importance are 
those relating to the increase in the number of stations in 
actual operation over and above the corresponding figure for 
last year. In the present table it will be scen that there are 
264 stations supplying lighting only, as against 241 of last 
year. To the former figure must be added 99, representing 


the number of combined stations which will be given in our 
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next week's table; this shows a total increase of 40 over the 
total of 323 for last year, a very considerable number. 

Our “stick diagrams," showing the comparative total con- 
nections to the various classes of electricity works will appear 
in our next issue, simultaneously with the publication of our 
second table. Curves and figures showing the increases in 
connections to the various metropolitan stations will be found 
in this issue, however, and are indicative of the progress of 
electric lighting in London. 

There are many other points of interest which may be 
gleaned from the present supplement, quite apart from statistics. 
When arc lamps of the Bremer and “flame ” type made their 
appearance there were many people bold enough to say that 
such lamps would revolutionise electric lighting, but a glance 
down the column headed ** Arc Lamps," unfortunately, shows 
that these prophetic utterances have not been justified. 
In the majority of the older and larger undertakings, the 
number of public arc lamps remains nearly stationsry, and the 
reason for this is not far to seek. When undertakings first 
commence they usually instal a large number of arc lamps in 
the main thoroughfares within their areas, aud when once this 
has been done the quantity remains a fixed one. It is not to 
be expected that arc lamps will be largely employed for side 
street lighting, especially in view of the strenuous efforts now 
being made by gas companies to meet the competition of elec. 
tric light. Nernst lamps certainly tend to equalise matters, 
and our supplement sheet shows how extensively they are 
being adopted, but they are comparatively new, and there is, 
therefore, all the more reason to hope for much better things 
of them in the future. For use on continuous-current circuits 
they have established a good reputation, but there is room for 
considerable improvement in their behaviour when worked by 
alternating current. 

Another point emphasised by the returns which have come 
in from the various undertakings in different parts of the 
country is the steady and, in some places, extremely rapid 
increase in the motor connections. In spite of the repeated 
assurances by manufacturers and others that single-phase 
motors are now a commercial success, and that they are in 
every respect as good as continuous-current machines, statistics 
do not show that the increase in the use of this class of motor 
is so great as that of the continuous-current type. The con- 
version of single phase stations to two or three-phase systems 
so as to obtain a motor load continuous, and those engineers 
who changed the whole or part of their systems from alternating 
to continuous current have seen no reason to regret it. Certain 
undertakings have adopted a tariff whereby energy is supplied 
for motive power at an extremely low rate, provided the 
consumer will agree to refrain from taking current during 
* peak" hours. Stepney and Brighton are cases in point ; in 
these places a time switch is used, and, outside the prohibited 
hours, energy is supplied at a flat rate of ld. per unit. This 
system is, donbtless, very excellent from the point of view of 
the supply authority, but for obvious reasons, it does not follow 
that it will meet with such unqualified approval from consumers. 

There is also the objection that a cheap and reliable time 
switch has not yet been invented. 

Finally, it may be gathered from the accompanying table 
that the number of undertakings supplied “in bulk" from 
power companies is largely on the increase. When the 
electric lighting industry was “in its infancy," many engineers, 
both great and small, predicted that the success of the future 
depended upon the establishment of large generating centres 
from which energy was to be distributed throughout large 
areas, instead of the installation of comparatively small isolated 
plants, Years have passed since these suggestions were made, 


and since Mr. FERRANTI built his famous ex-centric station at 
Deptford ; but it is only comparatively recently that his 
example has been followed generally. It needed tramways and 
a large power load to demonstrate the correctness of these 
views. Now, however, the movement has gathered impetus, 
and in a few years’ time there is no doubt that an enormous 
increase in distribution “in bulk” will have taken place. The 
engineering conditions attendant upon such a state of affairs 
cannot be but favourable; and it is to be hoped that the 
present trend of events will so stimulate the industry that all 
its features, financial and otherwise, will be permanently 
benefited. 


REVIEWS. 


(Copies of the undermentioned work can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. 


— — 

Notes on Electric Railway Economics and Preliminary Engi- 
neering. By W. С. GorsnaLL. (New York: McGraw Publishing 
Co.) 1903. 9s. 

The book is stated to be an expansion of a series of lectures 
delivered by the author at Lehigh University, and bears out the 
promise of its title by putting into strong light the intimate 
relation between the economics and the preliminary engineering 
of such a line. Little space is taken up with the routine of sur- 
veying, but mention is made of the points to be considered in 
making the preliminary field survey, and from this and other 
data definitely locating the track in the office. The business 
methods and principles to be followed in dealing with 
promoters, local authorities and others who have to be inter- 
viewed, are all laid down clearly and with a steady regard to 
the permanent commercial interests of the projected road. 
Many of the details of the procedure recommended are not 
applicable in this country, but the principles are sound. 

From the office location of the track which yields plans and 
sections, the author proceeds to construct time-tables for a 
„local“ service stopping at all stations, and an express service 
calling only at the more important stations, each service 
having its own pair of tracks. The amount of the maximum 
traffic to be handled and its daily duration are estimated from 
the population, its occupations, character and habits, and from 
this estimate of maximum carrying capacity the amouut of 
rolling stock needed is estimated. The schedule speed enters 
into this estimate, and although the method of determining 
this is treated in a later chapter, the author makes it clear that 
such determination with a due regard to economical working 
is a prime necessity. It is shown that the detail working out 
of dem the author calls “run sheets“ affects the whole of the 
rolling stock, power generating and distributing equipments, 
and that no useful timetable can be constructed, or average 
schedule speed reckoned on, until the most economical speed 
at which the necessary accommodation can be given has been 
determined. 

For this purpose an ingenious graphic method is described 
and illustrated, substantially a speed time curve is constructed 
for every section, taking into account the curves and gradients 
of the line, showing the acceleration, coasting, slacks, and 
retardation possible, giving directly the time for each run, and 
indirectly the power consumed and the speed at each instant. 
To build up these curves the author uses certain standard 
curves for train resistances, aeceleration and retardation on 
certain grades, and speed distance curves corresponding thereto. 
The chapters discussing these data, and their application to the 
formation of run curves are of the greatest value and interest, 
and form the most distinctive technieal feature of the book. 
It will be noticed that the American measurement of curvature 
of track in degrees of deflection per unit length lends itself 
admirably to the valuation of curves as elements of track 
resistance—always provided that the coefficient is correct. 

Outside these wholly admirable chapters, which may be 
described as an application of simple graphics to high-speed 
railway problems, technical matters are treated rather generally, 
and both these and the estimates of earning power are of rather 
local value. 
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Engineering Preliminaries for an Interurban Electric Railway. 
By EnNEsT GonzENBacH. (New York: McGraw Publishing Co.) 
1903. 4s. 6d. 


This book, whilst quite modern in style and matter, is of a 
very different character to that of Mr. Gotshall. The subject 
is an interurban line in the West, which is to parallel an 
existing steam railway giving an infrequent but fast service. 

Depending upon a small population, it will have to fight for 
its bread and butter. The engineering is steadily controlled 
by these considerations, and is a good example of a study in 
highest total economy under difficulties. The author does not 
advocate taking risks or cheeseparing, nor slapdash methods, 
and while his treatment is much less academic in character 
than is Mr. Gotshall's, it is just as truly directed to practical 
commercial ends. 

It strikes an English engineer that the economy of power 
distribution is slightly undervalued in both books, but as 
neither of them professes to handle all the cognate matters 
involving general principles, this defect is only noted as a 
warning. Mr. Gonzenbach's style is colloquial and breezy. 


Hoisting Machinery. By Josera Horner. (London: Crosby Lock- 
wood & Son.) 

There is little of electrical interest in this work, but the 
author is clearly in favour of the adoption of electricity in 
connection with cranes. He says that electricity has caused 
vast improvements to be made in the crane industry, and 
recommends its use for many kinds of hoists and lifts. It is 
difficult, however, to agree with him that electrically-driven 
overhead travelling cranes are more easily damaged than those 
operated by hand. Given a careful attendant, there should be 
no danger whatever in this direction, and there is no doubt 
that the economy effected is very considerable. Either con- 
tinuous or polyphase currents are considered suitable, but for 
а crane equipped with more than one motor, the author con- 
siders that three-phase working is to be preferred, as the 
variation of speed of the motor is less than that of a series- 
wound continuous-current machine. 


Electricity and Magnetism. By C. E. Авнғовр, M.A. (London: 
Edward Arnold.) 3s. 6d. 

This publication is intended principally for use in schools 
and for elementary students. A large number of experiments 
are described, and the fündümental laws of electricity and 
magnetism are dealt with in a clear if not very concise 
manner. At the end of the book are a few numerical examples 
on the various principles enunciated. There are also the 
inevitable tables of resistances and mathematical tables. 


Fowler's Mechanical Engineer's Pocket Book, 1904. (Manchester: 
Scientific Publishing Co.) Is. 6d. 

This publication is similar in many respects to those of 
previous years. Some of the matter has been re-written and 
enlarged, particularly that section relating to gas engines, 
which is now very complete and useful. 


Der Drehstrommotor. By Jurivs Hevsacnu. (Berlin: Julius Springer.) 
10m. 


The author assumes some knowledge of elementary alter- 
nating-current theory, and on this basis he builds up the theory 
of the induction motor. The first chapter is devoted to the 
ideal motor with sinusoidal fields and without leakage or 
hysteresis. In the second chapter magnetic leakage is intro- 
duced, and the diagram of Heyland explained. Further 
chapters are devoted to the effects of hysteresis, eddy currents, 
friction and the actual distribution of magnetism in the field. 
The ninth chapter deals with the practical calculation of the 
elements of design. "There is a section on the calculation of 
starting resistances and a chapter on testing motors. The sub- 
ject throughout is treated in a most systematic manner. To 
anyone wishing to make a thorough study of the induction 
motor we can strongly recommend it. The type is good, and 
the diagrams are drawn with admirable clearness. An excellent 
feature is the tabulated list of symbols employed—though as 


these occupy six pages they may have a deterrent effect on the 
student. | 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE.] 


N-rays emitted by the Human Body.—A. Charpentier has 
successfully repeated some of Blondlot’s experiments on 
N-rays, and has observed that they are emitted by the 
muscles and nerves of the human body when in a state of 
activity. He worked with a barium platino-cyanide screen 
brought to a state of faint luminosity by means of a piece of 
radium enclosed in black paper. The luminosity of the screen 
was enhanced whenever N-rays fell upon it. “І recognised at 
first," he says, that the small phosphorescent or fluorescent 
object became more luminous when brought near the body. 
Further, this increase is more considerable near a muscle, and 
is the greater the more strongly the muscle is contracted. It 
is the same in the neighbourhood of a nerve or a nerve centre, 
where the effect increases with the degree of activity of the 
nerve or nerve centre." The effect is transmitted across 
aluminium and other bodies transparent to N-rays, and stopped 
by moist paper, and partly by lead. The rays may also be 
reflected, refracted and condensed. They are not an effect of 
heat, for they are transmitted through several layers of 
aluminium separated by air spaces. Neither are they an 
effect of stored sunlight, since they remain the same after nine 
hours spent in com Tete darkness. The author points out the 
great importance of these physiological actions in view of the 
fact that we now have a direct external reaction of an excited 
nerve. He also describes a process for mapping out active 
muscles in the living subject, notably the heart, which is a 
muscle in a continuous state of activity. : 

[A. CHARPENTIER, Comptes Rendus, December 14, 1903.) 


Electrolytic Treatment of Cancer.—S. Leduc describes а 
remarkable cure of a cancroid growth after a single introduc- 
tion of the ion zinc. The growth was in the right wing of 
the patient’s nose, and had existed in a constant state of 
ulceration for five years. The author applied to its whole 
surface a plug of hydrophil cotton impregnated with a 
l per cent. solution of zinc chloride. This was connected up 
with the positive pole of a battery whose negative pole was 
connected with any other part of the body through a large 
indifferent electrode. A current of 8 milliamperes was passed 
for 12 minutes without causing any pain, and boric vaseline 
alone was subsequently applied. The crusts detached them- 
selves immediately, and 10 days afterwards the ulcer was 
completely scarred over and of good aspect. Ten weeks 
afterwards, the scar remained perfect, with the exception of 
a slight sore at the tip of the nose, which was treated similarly. 

[S. Грос, Arch. d'Electr, Méd., December 15, 1903. 


Magnetic Rotational Dispersion.—J. Disch has tested Wiede- 
mann’s law, according to which the Faraday effect is strictly 
proportional to the natural rotational dispersion of the sub- 
stance. For this purpose he determined both the natural and 
the magnetic rotational dispersion for a number of trans- 
parent substances showing no absorption within the visible 
spectrum and requiring no inactive solvent. ‘The substances 
investigated included oil of turpentine of German, French and 
American manufacture, paraffin oil, valerianic acid ethyl, 
diethyltartrate and quartz. The Arons mercury are was 
employed as a source of light, the particular line required 
being sifted out in the polaristrobometer. In the case of 
quartz, the proportionality appears to be almost perfect. In 
the case of valerianic acid ethyl, however, there is a distinct 
lag in the magnetic dispersion in comparison with the natural 
dispersion as the shorter wavelengths are approached. 
Taking the ratio for 65644 as unity, the natural rotational 
dispersion becomes 2:573 at 436½, but the magnetic rotational 
dispersion becomes only 2:267 for the same wave-length. 
The other substances show similar discrepancies. The fact 
that quartz does not show them is attributed by the author to 
the fact that right-handed quartz is optically homogeneous, 
and contains no trace of left-handed quartz. The other sub. 
stances probably contain active aggregates of molecules which 
modify the natural rotational dispersion. The author tested 
the equations formulated by Boltzmann, Carvallo and Drude 
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to express the dispersion in terms of the wave-length, and 
found that they apply equally well to the magnetic dispersion. 
(J. Disch, Ann. der Physik, No. 13, 1908.] 


Simple Form of Wehnelt Interrupter.—Referring to Zehnder's 
simplified form of Wehnelt interrupter—which, by the way, 
appearstohave been already patented by Ernecke—W. van Dam 
describes a further simplification. The difficulty of mounting the 
platinum pencil in such a manner that no liquid can pass it is 
overcome by using indiarubber instead of ebonite. As long 
as the current does not exceed 0:6 ampere per square millimetre, 
ү Para rubber is consumed exceedingly slowly. The author 

as only once renewed the rubber in his apparatus within the 
last two years. In any case, the operation is one of extreme 
simplicity. The brass rod with the soldered-in platinum wire 
can be placed directly in the glass tube without using an extra 
brass tube. Hard solder need not be used, since the joint does 
not come into contact with acid. The concussions are deadened 
by the rubber in such a manner that there is practically no 
danger of breakages. The author uses a tube of 8mm. internal 
diameter, to one end of which another tube half that width and 
about 3cm. long is fused. The brass rod with platinum wire 
Imm. thick is introduced into the glass tube, and a piece oi 
tubing of the best Para rubber and less than 1mm. in internal 
diameter is slipped over the projecting platinum wire. It is 
wetted with water and then pressed into the narrow tubing. 

[W. van Dam, Ann. der Physik, No. 13, 1908.] 


Suppression of Hysteresis—P. Duhem discusses Maurain's 
observations of the suppression of hysteresis by a rapidly 
varying field from the point of view of a theory which he has 
developed in numerous publications. In this theory, an 
essential part is played by a line which he calls the “ line of 
natural states.” Traced on a diagram, in which the abscissee 
are the field strengths H and the ordinates are the intensities 
of magnetisation M, it passes through the origin and is sym- 
metrical with respect to it. It is this line of natural states 
which marks out what Maurain would call the “curve of 
normal magnetisation. One of the results of the author's 
theory is stated as follows :—-“ Given a magnetic field under- 
going a double and symmetrical oscillation between two finite 
values positive and negative, what will be the limiting form of 
the effect produced as the time of oscillation tends towards 
zero? It is found that this magnetic cycle, described very 
rapidly between two finite values, is equivalent to a magnetic 
cycle described slowly between two infinitely small values, 
which are, of course, incapable of magnetising iron.” If a 
piece of iron is simultaneously subjected to two finito fields, 
both in the same direction, but one of which is constant while 
the other oscillates with extreme rapidity between two equal 
values of opposite sign, the result will be the same as if it had 
been submitted to the action of a field undergoing very slow, 
very small and very numerous oscillations about the value of 
the constant field. Marconi attributed the effects produced in 
his receiver to the suppression of magnetic viscosity, whereas 
Tissot was the first to postulate the suppression of magnetic 
hysteresis. The author's theory takes both these processes 
into account, but shows that it is just the intervention of the 
viscosity which leads to the suppression of hysteresis in rapidly 

oscillating fields. 

[P. Dunn, Comptes Rendus, December 14, 1903.] 


CONNECTIONS TO ELECTRICITY SUPPLY WORKS 
IN LONDON. 


The diagram given herewith represents the progress made 
by various supply undertakings in London during 1903. By 
connections is meant the equivalent of all connections, 
motors included, in 8 c.p. lamps, and the total number con- 
nected in London up to December 31, 1903, was over 
54 millions. It will be observed that the ‘Metropolitan Elec- 
tric Supply Co. still heads the list with 818,000 8 c.p. lamps 
connected, this being an increase of nearly 100, 000 over the 
corresponding figure for last year. In 1902 this undertaking 
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connected to its mains the equivalent of 83,000 lamps, which 
was considerably greater than the number connected in 1901. 
The Westminster Electric Supply Corporation still keeps above 
the City of London Company, but the curves are now practi- 
cally parallel, the bend-down of the latter baving only been tem- 
porary ; this shows that the engineer-in-chief of the City Com- 
pany was well advised in pursuing his policy of adopting con- 
tinuous-current generation and direct distribution. The increase 
is largely due to motor load, which has been obtained by energetic 
canvassing. Once more the Charing Cross Company is to be 
congratulated on having had more connections to its mains 
during 1903 than any other undertaking in London. In 1902, 
its increment was 130,000 8c.p. lamps, but last year it 
reached the extraordinary figure of 146,000. This company’s 
total connections now stand at the equivalent of 576,000 8 c.p. 
lamps. 

Up to last year, no station in London under municipal con- 
trol generated and distributed both alternating and continuous 
current; but St. Pancras now does this, and has a load of 
225,667 8 c.p. lamps. As in former years, the connections 
to metropolitan stations owned by companies far outnumber 
those to stations owned by municipalities, and there is, appa- 
rently, no likelihood of any change occurring in this order, 
although the purchase of part of the Metropolitan Electric 
Supply Co.'s undertaking by the St. Marylebone Borough 
Council, when it is completed, will make some slight difference. 

The following table gives dctails of connections in 8 c.p. 
lamps in London :— 


MUNICIPAL. 

540,018 _.......... 451,977 _.......... 225,667 
COMPANY, 

1,894,448 .......... 673,748 .......... 1,749,257 


A NEW SURFACE-CONTACT SYSTEM FOR ELECTRIC 
TRAMWAYS. 


On Wednesday a demonstration of the “G. В.” surface- 
contact system was given at Ilford. As shown in the illus- 
trations, the bare line conductor, consisting of stranded 
galvanised iron cable, is drawn through plain butt-jointed 5in. 
stoneware pipes, and is suspended at convenient intervals by 
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a box ab opposite sides, are led to terminal bars, mounted on 
insulators within the box. Drainage pipes, leading from the 
bottom of these boxes, conduct away any water which may 
accumulate in the earthenware pipes. Every Tft. 6in.— 
corresponding to the distance between studs—a short vertical 
earthenware tube is cemented to the main horizontal pipe 
(Fig. 1). Into this vertical portion of the pipe system the 
laminated stalk of the stud is let, the upper part of the inter- 
vening space between it and the tube being subsequently filled up 
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Гіс. 1.—Cnoss-SECTIOUN AND LONGITUDINAL SECTION CF STUD, 


with bitumen, a packing of jute yarn preventing this material 
from falling through. А loosely fitting contact plunger, consist- 
ing of a laminated body and a carbon contact piece, slides in the 
brass-lined fork of the stalk, as indicated in Fig. I. It is 
electrically connected to the stalk by flexible copper con- 
ductors and is held up from the cable against the force of 
gravity by an insulated phosphor-bronze spring, the separating 
distance being about in. The stalk is connected to the cast- 
iron stud by a somewhat flexible joint, but this does not pre- 
vent it making good electrical 
and magnetic contact. A 
recessed granite block receives 
the stud which is Jevel with 

IB the track and whose surface 
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Fic. 2.—CURRENT-COLLECTING DEVICE. а maenet rigidly suspended 


vitrified clay insulators. If found necessary, the elec- 
tric conductivity. of the cable may be raised by including 
a copper conductor. The galvanised steel pivots of the 
insulators are carried through one side of the glazed pipe 
conduit, and are all electrically connected together and with the 
track rails. This is to ensure a direct path to the rails for any 
possible leakage current from the cable, thus practically pre- 
venting a serious difference in pressure between the studs and 
the rails due to surface leakage on the clay insulators. Althongh 
the total depth of excavation does not exceed 19in. in standard 
practice, even this depth may bo reduced by 6in. or Tin. for 
special purposes. As seen from Fig. 2, the whole conduit is 
embedded in concrete. Access boxes, placed at intervals of 
from 200yds. tu 400yds, along the track, consist of cast-iron 
bodies with manganese covers. The two cable ends, entering 


beneath the car and a bat- 
tery of accumulators. It may be mentioned that the 
accumulators serve for starting only, being charged up during 
ordinary running. One pole of the magnet is in the form 
of two parallel iron bars, and is suspended at a distance of 
about 2in. above the centre of the track. Between these two 
bars are a number of iron tongues (Fig. 2), suspended by springs, 
but free to move a consi lerable distance up and down These are 
all connected at. their lower ends by one tiat chain belt (not 
shown in the illustration), about sin. wide, which is kept 
parallel to the track at a distance of approximately Zim. by the 
springs and tongues referred to. In order to have a continuous 
supply of current, the belt is made longer than the distance 
between any two studs. 
As the car comes over each stud both the flexible chain 
belt and the sliding plunger are attracted downwards, 
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and the former, on coming in contact with the stud, completes 
the electric circuit. It is stated that the net force with which 
the plunger, weighing 640z , is drawn downwards, is equivalent 
to the weight of боз. at the beginning, increasing to about 160z. 
when the carbon contact touches the cable. If a non-magnetic 
cable is used, the figures are given as 3oz. and 60z. respectively. 

The gauge of the trial track, which was one-fifth mile in 
length, was 4ft. 841п., and the paving consisted of granite in 
bitumen, granite in cement and hard wood. The steepest 
gradient was 1 in 32, the sharpest curve having a radius of 54ft. 
À double-deck car, with a total seating for 54 passengers and 
fitted with two 25 H.P. Walker motors and Dick-Kerr series- 
parallel controllers had been fitted up with the auxiliary 
equipment necessary for the new surface-contact system. Its 
weight, fully equipped, was stated to be 10 tons. When 
running empty round the track, the current taken by the car 
varied between 20 and 35 amperes, the latter current corre- 
sponding to the steepest incline, the pressure being kept constant 
at 500 volts. The leakage of the experimental track was 
measured and found to be 0:05 ampere ; and it may be men- 
tioned that the ground upon which the track was laid was very 
moist. When a bucket of water was thrown on the track, 
the leakage of current between the rails and a live stud began 
with 0:5 ampere, and then fell gradually. In order to show the 
current.carrying capacity of the contacts, the car brakes were 
applied and the car set in motion. By this means a current 
of about 95 amperes was taken through the studs. 

The energy abrar bad for exciting the magnets was measured 
during the tests, and amounted to 325 watts. On one occa- 
sion, a stud was thickly smeared with mud, and the car slowly 
brought over it; this, however, did not prevent current being 
successfully picked up. Another stud was covered with a 
newspaper, and then with a layer of mud. Current was also 
picked пр in this case, that portion of the paper only being 
torn by the collecting chain which was directly above tho stud. 

In case a stud should remain alive after the chain belt has 
passed, the supply is interrupted by means of chains, fixed to 
the end of the car and trailing on the track, coming in contact 
with the live stud and causing a maximum cut-out on the car 
to operate. 

We are informed that negotiations have been entercd upon 
with the Folkestone Corporation with the object of laying 
down about 3 miles of tract on the G.B. system. 


ELECTRIC LIGHTING AND TRACTION NOTICES. 


During October and November we gave particulars of the 
notices of intention to apply for or to promote provisional 
electric lighting or tramway orders or bills during the 1904 
session, and, in accordance with custom, we give in the current 
Issue lists of the lighting and tramway orders which have com- 
plied with the regulations and in regard to which the neces- 
sary deposit of £50 was made with the Board of Trade by 
December 21st. There is an appreciable increase in the number 
of applications, there being 74, against 61 last year. On this 
occasion there are no London orders, there being last year two, 


and five in 1902. There is, however, quite a “boom” in Scottish 
applications, of which there are 13. There is not a single Irish 
order. 
Title of Order and Area, Promoters. 

ACCOM E наразае ТРСТ Metropolitan Elec. Supply Co. 
Ashford (Кепї).............................. Ashford & Dist. Elec. Supply Co. 

T DM Clyde Valley Electrica] Power Co. 
Barry (Amendment) . District Council. 
Bath (Rural District) ..................... District Council. 
Beddington, Coulsdon and Sanderstead Croydon District Council. 
Birkenhead (Extension) (Prenton and Birkenhead Corporation. 


Upton in Wirral Rural District). 
Bishop Auckland (Amendment) 


9 „ „ „ % 0„ 


Bothwell _..................................... 
Brynmawr ....... FF 
Caerphilly .................................... 
Cannock and District ........... SS “i 
Chippenham ................................. 


Clevedon, Portishead and Long Ashton 
Clitheroe 


e*»9€69242060608002e00002509920«»2626€66260664959598 


Eastleigh and Bishopstoke 
Eastwood and Cathcart 


See % % % % %%% „„ „„ 6 „„ „ 
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Urban Elec. Supply Co. 

Clyde Valley Electrical Power Co. 
District Council, 

District Council. 

Whittaker Bros. 

Corporation. 

Western Electrical Distn. Corp. 
Corporation. 

Christy Bros. and Middleton. 
Corporation. 

District Council. 

Clyde Valley Co. 


Title of Order and Area. 
Epsom (Rural District) (Cheam, Cud- 
dington and E well) 
Gainsborough 
Glastonbury ...................... Rn nnno 
Hampton Wick and District (Hampton 
Wick, Esher and the Dittons, East 
and West Molesey, and Sunbury ; 
and parishes of Hanworth, Feltham, 
Ashford, Shepperton, Littleton and 
Laleham, in Staines Rural District) 
Hanwell .......ccscccsercssessscvccccesseses oe 
Hexham (parishes of Hexham, Acomb, 
Sandhoe, Hexham West Quarter aud 
Warden, in Hexham Rural District). 
Неувћаю.................. F 
Horley (Reigate Rural District). . 
Houghton-le-Spring & District ( Hough- 
ton-le-Spring, Hetton-le-Hole and 
Seabam Harbour Urban Districts, 
and Easington Rural District). 
Huddersfield (Extension to Golcar) ... 
Johnstone (Burgh of Johnstone and 
portion of parish of Paisley). 
Keynsham (Somerset) 
Kilpatrick (Burgh of Milngavie and 
portions of pariehes of Old and New 


104000000 esaosesetece 
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Lanark 

LichGeld (Amendment and Extension of 
1901 Order) (Whittington, Shen- 
stone, Swinfen, Packington, Weeford 
Wall, Longdon, Fisherwick, King’s 
Bromley, Farewell, Cudborough and 
Elmhurst, Pipe Hill, and portions of 
parishea of Burntwood and Hammer - 
wich, and of St. Chad and St. Michael, 
Lichfield, in Lichüeld Rural District.) 

Maidenhead (Extensions). (Taplow, 
Hitcham and Burnham, in Eton 
Rural District; and Ccokham and 
Bray in Cookbam Rural District.) 


Malden and Ccombe............. HD 
Maldens and Coombe and Ham ......... 
Mansfield Woodhouse ..................... 
Melksham ..... CCC 


Mid-Sbropehire (Bridgnorth and Wen- 
lock, Oakengates and Dawley, and 
Acton Round, Astley Abbotts, Chet- 
ton, Eard ington, Morville, Oldbury aud 
Tasley in Bridgnorth Rural District). 

Milford-on-Sea 

Musselburgh 

Newquay eene 

Newton Abbot (Extension). (Portion of 
Urban District and Kingsteignton in 
Rural District of Newton Abbot), 

Northampton (portions of Northamp- 
ton Borough and of Moulton, Moulton 
Park, Bougbton, Church Brampton, 
Chapel Brampton, Hardingstone, 
Wootton, Great Houghton, Little 
Houghton, Milton,  Collingtree, 
Rothersthorpe, Weston Favell, Great 
Billing, Little Billing, Dallington, 
Duston, Upton and Kislingbury, ia 
Rural Districts of Brixworth, Hard- 
iogstone and Northampton). 

North Worcestershire (Bromsgrove and 
Stourbridge Urban Districts, and Bel- 
brougbton, Clent, Frankley, Grafton 
Manor, Hagley, Hunnington, Ped. 


more and Romaley in Bromsgrove 

Rural District). 
Рептапсе..................... V SEE RTL 
Port pati ick . T еве вовв 
Rams gate . . . . . cones 


Renfrew (Renfrew Burgh and portions 
of parishes of Renfrew and Govan). 
Saffron Walden .............................. 
Shettlestone (portions of parishes of 

Glasgow and Old Monkland). 
Southgate 
Stroud, Nailsworth and Duraley......... 
Sunderland Districts (Southwick-on- 

Wear Urban and Sunderland and 

Houghton-le-Spring Rural Districts). 
Sutton-in- Ashfield 
Tamworth (Tamworth Borough and 

portions of Wigginton and Bolehall 
and Glascote in Tamworth Rural 

District) 7. | 


w«9«9606006060900006092490928820€8 


Promoters. 
Southern District Elec. Corp. 
County of Surrey Electrical 
Power Distribution Co. 
District Council. 
Corporation. 
Teickenham and  Teddiogton 
Electric Supply Co. 


Dietrict Council. 
Mr. E. P. Harvey. 


District Council. 
Messrs. M. H. Bennett & R. C. Quin 
Mr. H. J. Almond. 


Corporation, 
Clyde Valley Co. 


Keynsham Elec. Light and P. Co. 
Clyde Valley Co. 


Kingéwood Elec. Supply Co. 
District Council, 

Clyde Valley Co. 
Corporation. 


Corporation. 


District Council. 

Twickenham and Teddington Co. 

District Council. 

District Council. 

Shropshire and Worces. E‘ec, 
Power Co, 


Milford-on-Sea Elec. Supply Co. 
Nat. Elec. Conetn. Co. 
Southern District Elec. Corp. 
Urban Elec. Supply Co. 


Northampton Elec. Light and 
Power Co. 


Shrosphire and Worces. Co. 


Penzance & Dist. Elec, Supply Co. 
Portpatrick Electric Supply Co. 
Ramegate & Dist. Elec. SupplyCo. 
Clyde Valley Co. 

Corporation 
Clyde Valley Co. 


District Council. 

Gloucestershire Elec. Power Co. 

County of Durham Elec. Power 
Distn. Co. 


District Council. 
Corporation. 
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Title of Order and A rens. Promoters. 
Tavistokckkĩ «xV«é ͥ⸗ . Tavistock and District Elec. 
Teignmouth (Amendment District Council. [Supply Co. 
Thornbur gn . District Council. 


Trowbridge Urban, Bradford-on-Avon 
Urban and Bradford-on-Avon Rural 

Uddingston (Bothwell parish)............ 

Vale of Leven (portions of parishes of 
Bonhill, Cardoss and Dumbarton) 


Western Elec. Dist. Corporation 


Uddingaton Dist. Elec. Light C>. 
Clyde Valley Co. 


Walmer .......... J 8 District Council. 
Walton-le- Dale . District Council. 
Walton-upon- Thames Urban Electric Supply Co. 


Watford (portion of Urban District of 
Watford, and portion of parishes ot 
Watford Rural and Bushey Rural in 
Watford Rural District). 


District Council. 


Wickham (Transfer of Powers) ......... District Council. 
Widnes (Amendment . Corporation. 
Nin 8 Corporation. 
Yardley ......... . nenne District Council. 


TRAMWAY PROVISIONAL ORDERS. 

The following is a complete list of the applications deposited 
with the Board of Trade under the provisions of the Tram- 
ways Act, 1870. There are 15 orders, compared with 14 in 
1903 and 19 in 1902 :— 
Altrincham Urban District Council 
Bishop Auckland, Shildon and 

Spennymoor 
Calverley Urban District 
Crompton Urban District 
Dewsbury Corporation 
East Ham Urban District Council | 
Folkestone" Corporation 


Ossett Corporation 
Penarth 

Plymouth Corporation 
Rochdale Corporation 
Royton Urban District 
Sunderland Corporation 
Wardle Urban District 
West Ham Corporation 


CORRESPONDENCE. 


[Ex 


CUT-OUTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Lhaveread with considerable interest the contributions 
to the correspondence in your issues of December 18th and 
25th re the use of return current cut-outs. I entirely agree 
with both Dr. Garrard and Mr. Quin that the use of an excess 
current cut-out in each generator circuit could not have pre- 
vented the total interruption to the supply that occurred at 
Westminster a few weeks ago. I also agree with Mr. Quin 
that the polarised relays suggested by Dr. Garrard would have 
been equally liable to fail. I cannot, however, allow the 
statement that “for such accidents as these reverse current 
cut-outs are useless” to pass unchallenged. 

That reverse current cut-outs are not universally used for 
controlling generators working in parallel is undoubtedly due 
to the fact that they are not generally considered to be reliable. 
The construction of a satisfactory cut-out appears at first 
sight to be a very simple problem, and in the early days of our 
experience it was treated accordingly. — Dittieulties have, how- 
ever, arisen from time totime, showing the error of this, and 
many engineers have in consequence been tempted to go to the 
other extreme, treating the difficulties as insurmountable and 
trusting that, since serious accidents are of rare occurrence, 
the chances are in favour of the system they are responsible 
for escaping. 

During the past 10 years I have experimented on nearly 
every conceivable discriminating device, under varied con- 
ditions, and have discussed the problems that have arisen with 
other engineers working in the same direction, both in this 
country and in the States. I can confidently state that no 
failure has come to my knowledge that has not been in accord 
with what a theoretical consideration of the case would lead 
one to expect, and, further, that all failures might have been 
prevented by the use of properly-designed cut-outs. I hope 
to publish at an early date a brief account of some of the 
investigations made, together with a number of curves showing 
the behaviour of different types of cut-outs. In the meantime 
the following notes, brietly summarising the conclusions 
arrived at, may be ot interest :— 

l. Zero cut-outs are useless for the reasons given by Mr. Quin. 

2. Maximum eut-outs in generator cireuits are equally useless, 
as explained by Dr. Garrard. 


3. Polarised cut-outs will work satisfactorily on a small or 
moderate reverse current, but will almost invariably fail on a 
short circuit, because the heavy series current entirely wipes 
out the effect of the permanent magnets. 

4. The releasing pull of a reverse-current cut-out should 
increase as the reverse current increases, as it does in an excess 
current cut-out. This result can only be obtained by employing 
the series current to directly operate the cutout. In many 
types of cut-out the release pull increases with the reverse 
current up to a certain point. The curve then doubles back 
and, with a further increase of current, falls to zero and 
reverses to a holding-in pull, thus causing the cut-out to fail. 

5. Compound-wound devices will fail if the E.M.F. winding 
is coupled directly across the terminals of the generator con- 
trolled, as a short across the brushes will cause this E.M.F. to 
fall to zero. If the shunt winding of the cut-out is connected 
across a battery in parallel with the gencrator, the resistance 
of the battery and generator leads will often serve to maintain 
sufficient E.M.F. across the shunt to operate the cut-out. 
This, however, cannot be relied upon. 

6. To obtain absolute reliability the shunt windings of the 
cut-outs should be excited off a small independent battery 
that will be unaffected by any disturbance on the supply system. 

7. Reverse current cut-outs should not operate with a 
reverse current of less than 25 per cent. of the full load current. 
Cut-outs can quite well be made to operate on a reverse cur- 
rent of less than 5 per cent. of the full load current, but such 
cut-outs require fino adjustments and are more liable to give 
trouble. 

The difficulty Mr. Quin refers to, arising from an armature 
going to earth and generating a low periodicity alternating 
current, should not prevent a properly designed, cut-out from 
protecting the supply system. It is true that this one 
generator will—so long as it continues to act as such generate 
an alternating current that will not operate the cut-out. The 
chief source of trouble, however, is due to the faulty machine 
becoming a short-circuit on the bus bars and to other gene- 
rators feeding current into this short-circuit. This will be a 
direct current in the reverse direction to normal, and will, in 
consequence, operate the cut-out, leaving the supply maintained 
by the remaining healthy generators. — Yours, &c., 


Manchester, Jan. 6. LEONARD ANDREWS. 


SINGLE-PHASE MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: Referring to Mr. Eichberg's letter of December 19th, 
I will not follow him in the discussion of unimportant details, 
when essential points should be made clear, and I am sure the 
readers of The Electrician will be astonished at the tone of 
Mr. Eichberg’s letter after reading the following discussion. 

Given a suflicient number of interlinked electrical and mag- 
netic circuits, it is generally possible, by the application of 
Darwin’s theories to clectrical problems, to point out any and 
all interesting combinations which may have been invented. 
But, if we adhere strictly to the original text of the German 
patent application of Messrs. Winter and Eichberg of 
November 15, 1901,I claim that it contains absolutely nothing 
which can be interpreted as a priority of my own work on 
single-phase compensated motors. 
I will now explain to the readers of The Electrician. the 
meaning of the single-phase diagrams of the Winter-Eichberg 
German patent application. Messrs. Winter and Fichberg 
first proposed to return the energy usually dissipated in the 
rotor circuits of polyphase motors (external resistances) to the 
supply network, by the use of a commutator on the rotor and 
а recuperating transformer with a variable ratio of transforma- 
tion. (I will not discuss here the novelty of these proposals.) 

Wishing to obtain the same results in single-phase motors, 
Messrs. Winter and Eichberg were led to adopt the following 
arrangement :—Referring to the figure below, the stator is 
connected by the main terminals e, / to the single-phase net- 
work, AD, the instantaneous voltage of which is V sin of, 
The brushes c, d, placed in line with terminals c, /. are connected 
to the recuperating trausformer T, the transformation ratio of 
which is varied with the speed of the rotor. The rotor torque 
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is obtained by connecting the auxiliary stator terminals a, 0, 
placed at 90deg. to the main terminals e, f, to an auxiliary 
source of current, the instantaneous voltage of which V' cos of 
is displaced by 90deg. from the instantaneous voltage of the 
network AB. In their patent application, Messrs. Winter 
and Eichberg have stated that, as an alternative, the auxiliary 
source of current may be applied to the rotor by brushes , (7 
placed in line with the auxiliary terminals «, b. 

In proposing this alternative, 
Messrs. Winter and Eichberg 
have thereby not only not in- 
vented the compensated motor, 
but they have failed to under- 
stand the essential phenomena of 
compensation. Because, if at, or 
nearly, synchronous speed of 
the rotor the brushes c, d are 
short-circuited by bringing the 
contact / to the terminal /, of the 
recuperating transformer T, while 
the brushes «a, b are connected to 
the auxiliary source, the rotor 
and the stator windings will be 
burned out and the torque of the motor will completely dis- 
appear. This will take place owing to the suppression of self- 
induction in the rotor, which fact I have first discovered and 
pointed out. 

Since Messrs. Winter and Eichberg have become acquainted 
with my compensated motor they have modified the ideas 
expressed in the original German patent application, and they 
now point out the advantage of 0-phase (zero-phase) displace- 
ment between the instantaneous voltages of the network AB 
and the auxiliary source. I claim that the German patent 
application in its original text cannot be considered a prior 
disclosure of my compensated single-phase motor under discus- 
sion. І claim furthermore that the British provisional specifica- 
cation of Messrs. Winter and Eichberg of October 24, 1902, 
has nothing to do with either the shunt or the series type of 
compensated single-phase motors. —Y ours, &c., 


Paris, Jan. 2. 


M. LATOUR. 


THE *THURY " POWER TRANSMISSION SYSTEM. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In an editorial note on the electric power transmission 
between Lausanne and St. Maurice by the series high-tension 
direct-current system, you refer to the fact (which later on is 
emphasised) that for the sume I. M. S. pressure this system is at a 
disadvantage on the score of conductor-section when compared 
with three-phase transmission. I think it would be interesting 
to inquire why the above criterion should be a fair basis 
of comparison. No doubt it is some kind of mean voltage 
which determines leakage both over and through insulating 
materials, and dielectrie losses in cables (if indeed separate 
from leakage) may also depend on mean voltage. But are 
these the chief matters which cause difficulty in maintaining 
a high-tension line? The danger of breakdown of the line: 
insulation is surely more important still ; and most of the writers 
who have contributed to our knowledge of dielectric strength 
have assumed that this is determined hy marinum dielectric 
stress. Equivalent maximum voltage, however, reverses the 
case and gives to the direct-current. system the ее уе of 
some 10 to 80 per cent. of conduetor section, according to shape 
of wave-form and square of power-factor. (The section for 
direct currents being taken — 100 per cent.) 

To those familiar with M. Thury's unique system, its won- 
derfully simple switch gear and its great adaptability to “ point- 
to-point power transmission " (to which you refer), it seems a 
pity that it should have been left to one firm only to develop 
it, especially now that the electric running of our longer rail- 
way lines may be coming under consideration. I think it 
would be unfortunate if the advantages of this system were 
not fully appreciated.— Yours, &c., D. K. Morris. 


The University, Birmingham, Jan. 4. 


STEAM TURBINES v. RECIPROCATING ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I am glad that Mr. Morcom and I are agreed on one 
point at last, the meaning of load-factor, for I certainly 
gathered from his last letter that he was mixing the plant 
capacity with it. I am also sure, if he will discuss the matter 
with the many consulting engineers who recommend, and 
station engineers who use his engines, he will appreciate as 
much as I do its value in reducing the coal bill. 

It is unfortunate that he should have selected the Corona- 
tion as affording an extra high load at Cambridge ; did he know 
the university town he would remember that the celebration 
took place in August, when some 75 per cent. of the consumers 
were away, and that the value of this imaginary maximum 
would be about half of that on a winter's Saturday night. I 
cannot speak of Scarborough, but let it be remembered that 
19 towns out of 20 have an abnormal load at Christmas, which 
is denied to both Cambridge and Scarborough. 

Now, as to the alleged excess of plant, in all stations when 
stepping from small units to larger, it must be the case, and I 
will show that turbine stations are notalone in their excess. I 
have before me a circular letter and pamphlet, which has been 
distributed by Messrs. Belliss : if the reciprocating engine needs 
the circulation of such an effusion it must indeed be in a bad 
way— but more about this anon. At present I take from a 
list of stations attached to it (in which are installed Belliss 
engines) nine of these. I might well ask, Are the engineers so 
apprehensive of piston valve seizing, or (as has happened 
before) the whole engine collapsing through water, that they 
need from two to four times the plant required for their 
maximum load? 


. Max. load. | Plant. 


Station. Kw. Kw. Ratio. | Year. 
77 ЛТ 460 1,125 1:2-5 6th 
Barnes ................ 115 470 1:41 | 2nd 
, ува а 180 | 584 1:2:9 lst 
Coventry .............. 526 1.800 1:3-4 7th 
Leeds .......... — 4,126 8., 740 1:2:1 9th 
Plymouth ...... И N70 | 2,300 1:25 3rd 
Taun ton 462 1.080 1:23 13th 
Worcester 510 1,725 1:34 8th 


I do not wish to question Mr. Morcom’s impartiality in 
compiling his list, but I would ask him to carry his spirit of 
fair play a little further. Mr. Swinton and I have both 
drawn his attention to the inclusion of a partly water-driven 
station, and as yet he has not deigned to reply or withdraw it. 
Further, non-condensing turbines have been over and over 
again admitted out of the running with reciproeating engines 
as regards coal. Why does Mr. Morcom still insist on 
dragging them in? That non-condensing turbines have scored 
in another way, I will presently remind your readers. 

The average of 160 stations only shows that the bulk is not 
as good as the sample. I regret, however, that I am not able 
to follow the turbine bulk figures. Firstly, I cannot call to 
mind eight turbine stations exclusively ; the nearest approach 
is as follows:— 


Coal per unit. | 1. H. P. reciprocating. 


Name of station. | 
: | x - 


Blackpool ............ 0:91d. 1,500 
Newcaslle District...... 0524. 9 5 
Cambridge ............ 0 66d. 
Scarborough .......... 0:85d. 
West Bromwich........ 0:554. 2 
Morecambe............ | ]:28d. | 440 
Melton Mowbray........ | Odd. | TN 
Whilby ааа ааа | 0954. Not in Electrical Times’ list. 
i » 
Toi! | 0 13-0 7410.av. 


My list, therefore, gives turbines’ average 0747 against the 
engines’ 0:732, a difference of 0:009, or 1:2 per cent., which is 
certainly hair splitting ; but this is not all. Mr. Morcom will 
not agree to the inclusion of Newcastle-on-Tyne in his turbine 
list because there are reciprocating engines as well (Does he 
include it in the 160 ?), yet he insists in classing Blackpool and 
Morecambe, both mixed stations. It is a sad coincidence for 
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the reciprocators that the most costly in coal should have the 
largest ratio of reciprocating plant. Removing the two mixed 
stations and adding a large allowance to Shipley—viz., 75 per 
cent.—for steam received from the destructor, the average is 
only 0:643. This is a similar example of reading figures and 
facts simultaneously, and is as instructive as the reduction of 
Cambridge and Leeds to the common basis of smudge and 
adjusting the railway rate. I well remember the excellent 
result of the Wallsend Slipway Co.'s engine at the Newcastle 
station, and Mr. Laing is to be complimented most highly on 
it ; all the same, it only represents one-ninth of the total capa- 
city, and the new station is to have 11,000kw. of turbines. 
The consulting engineer of this station does not appear to have 
much doubt as to which type of engine is the better. 

My surprise is much greater than my disappointment that 
Mr. Morcom will not accept the figures I have given him for 
the value of vacuum. It is not, so far as I know, usual 
for the members of the great institution to which we both 
belong to openly doubt the words of each other. I have 
accepted the figures of the tests made in Mr. Morcom's works: 
is it too much to ask him to accept those made in the works 
where I was manager! 

Mr. Wilkinson’s figures were based on a table, which I have 
not only demonstrated to be wrong, but have the authority of 
the makers to say so. If your correspondent had only taken 
the trouble to calculate the theoretical efficiency of a steam 
engine under the conditions of the Cambridge tests he would 
have saved himself being misled by the statement attributed 
to Mr. Emmet. Unfortunately, I have not the Paper referred 
to by me, but what Mr. Emmet did say or meant to say was 
probably that the theoretical value of an inch of vacuum is 
about 6 per cent.; even this is a high figure. Much as turbines 
have progressed, their builders have little hope of attaining to 
the standard of the Rankine cycle. 

To come to the pamphlet issued by Mr. Morcom's firm, 
I am much obliged for the character of great ingenuity, but I 
cannot hope to aspire to the height of this document. I note 
that it is copyright, which I trust does not preclude my point- 
ing out its errors. It is indeed surprising that a firm with 
80 deserved a world-wide reputation should lend their name 
to so misleading a compilation. 

The length of this letter prevents mé dealing with the full 
contents, but briefly stated, it is an amplification of the table 
of seven turbine and reciprocating stations, but instead of 
seven stations it adds two Metropolitan, making nine turbine 
stations. The following explanatory note appears: The 
nine turbine stations given are the only central stations fitted 
wholly or mainly with this form of generator which have had 
any real duty to perform.” The first given under turbines is 
the Metropolitan, with a sale of over 12,000,000 units and 
a cost in coal of 1:22d. What is the true state of affairs 
according to a 1904 directory ? 22 engines by Willans, five 
by Hornsby, 19 Parsons turbines, five by Westinghouse 
(2,500 1. II. P. each) and two Sulzers (5,000 J. H. P. each), a total 
of 53, and only 19 turbines. Is this wholly or mainly 1 Four 
of the reciprocating engines are alone equal to the whole 
of the turbines. As to Woolwich, the proportion of recipro- 
cating plant is greater than Newcastle-on-Tync. Why, then, 
did not Mr. Morcom’s impartial spirit allow him to put in this 
latter station? Salisbury, with its water station, as I expected, 
also comes in; and, lastly, another note informs us that the 
examples of reciprocating stations have been selected so as to 
be as nearly as possible comparable with the others in size, 
location and load-factor. How far the last portion of this 
is correct Mr. Swinton and I have already shown. Further 
comment on this table at present is needless. 

Now as to the re-tried engines. The original statement as to 
these was that the later figures were better than the originals. 
We are, however, arriving at a modified state of affairs. I 
fear so ingenious a method of lumping the figures at all loads 
would not go down with many customers of Messrs. Belliss 
known to me. I have not yet seen a reply to the increase of 
the indicated horse-power consumption, which is now 7:96 per 
cent. 

To come back to the Metropolitan, has Mr. Morcom for- 
gotten how turbines came to be used at all 4 


For the benefit 


of your younger readers it may be worth repeating. In con- 
sequence of actual or threatened law proceedings, many thousand 
pounds were spent in increasing foundations and in carrying 
out everything that the ingenuity of the best engineers of the 
day could suggest to prevent the reciprocating engines shaking 
up the neighbourhood of Manchester-square. Finally, an 
injunction was obtained ordering the station to be shut down 
unless the vibration ceased by a certainday. Every engine in 
the place was turned out, turbines installed, which have run 
ever since, and the plaintiffs expressed their complete satis- 
faction with the new plant. In spite of the serious handicap 
without condensers, turbine builders have no reason to be 
ashamed of the Metropolitan. 

The taunt that turbines figure to so small an extent in the 
country’s total production of engines hardly affects the ques- 
tion. Reciprocating engines have been built for upwards of a 
century, whilst the first turbine was started lees than 20 years 
ago. Such a start in life goes for a great deal. Turbine 
builders may, however, be well satisfied with the progress 
being made. Little more than a year ago there was only one 
firm in the country building; now there are no less than seven, 
and, most wonderful to relate, a firm of reciprocating engine 
ues whose work and reputation are second to none in the 
world. 

Your correspondent concludes with the usual string of ex 
ре statements and a list of alleged difficulties and troubles. 

y turbine experience now extends over nearly 14 years, and 
I fear my faculties of observation are considerably impaired, as 
I have not taken any of them seriously to heart; but then I 
cannot claim to figure amongst the best and most ingenious 
mechanical engineers.— Yours, &c., JonN H. BARKER. 

Bedford, Jan. 4. 


A CORRECTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I would be obliged if you would correct an error of 
a personal nature which you have made in your issue of 
January Ist. in allocating to me the title of manager of 
Messrs. Ferranti's switch gear department. I would rather 
have it known that my connection with Ferranti switcb 
gear design terminated in the year 1900, and that I 
have not held the permanent position of manager of the 
switch gear department. My recent employment has been in 
other directions.— Yours, &c., H. W. CLOTHIER. 

Manchester, Jan. 4. | 


Electricity Stations in Germany.—From the annual list of 
German electricity stations published by the Ælektrotechnische 
Zeitschrift it appears that there are at present in that country 
971 such stations, reckoning only those which supply electricity 
for lighting or power to whole municipalities or to districts of 
considerable area thereof. Of this number 50 have generating 
plants equivalent to 2,000kw. or more, at the head being the 
station at Moabit (Berlin), which, including its sub-stations, 
has a plant capacity aggregating 26,523kw. Nearly the same 
capacity —viz., 25,423kw.— is possessed by the station (including 
sub-stations) situated in Oberspree (Berlin). Of the 50 largest 
stations mentioned above, 19 generate both continuous and 
alternating (as a rule, three-phase) current, 16 stations produce 
alternating current only, while 15 are solely equipped with 
continuous-current plant. The aggregate capacity of these 50 
stations, which supply electricity to 37 towns, amounts to 
271,479kw. Worthy of special mention is the electricity 
station in Brühl, distributing electrical energy to 66 munici- 
palities situated within a circle of about 124 miles radius, also 
the Rheinfelden station, supplying 46, and the Neckarwerke, 
supplying about 40 municipalities with current. Nearly all 
stations in Germany are provided with a storage battery. The 
sum total of the capacities of all the German stations approxi- 
mates 400,000kw. By far the largest number of stations are 
driven by steam engines, water being the prime mover in 
98 cases, and gas engines being employed in 61 stations. 
Ninety-five additional electricity works are in progress or 
authorised, | 
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LIGHT RAILWAY INQUIRIES IN 1903. 


During the past year we have published from time to time 
piden of the light railway schemes submitted to the 

ight Railway Commission, including reports of the proceed- 
ings at the official investigations into the merits of these projects. 
We give below the results of the applications for electrical 
lines lodged with the Commissioners in November, 1902, and 
May, 1903. 
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November, 1902. 


It will be seen that, of the 25 applications 4 were granted, 
7 partly granted, in 5 decision was reserved, 5 were 
withdrawn, and 3 rejected. (In addition there were two 
applications (Crystal Palace and Trent Valley Amendment) 
from May, 1902, into which inquiries were not held. The 
former scheme has been withdrawn, while an inquiry into the 
latter still remains to be held) :— 


— — — — — — — 


Title. County. | Promotera. Engineers. xà Gauge Reault. 
025 — — Е: — | — — — ——— — — 57 ' 
| Ft. io. 
Avonmouih ..... ТУР ЧТИТ Gloucestershire .. | Philip Napier Miles ........................ | Kirkland & Capper | 2] 4 84 Granted. 
Dartford Extensions ............... Kent .... | Dartford District Council ‚ W. C. C. Havtayne 71 4 84 Partly granted. 
Devonport Corporation ............ , Devonshire ...... | Devonport Corporation . C. Chad well......... 1j 3 6 Decision reserved. 
Doncaster Corporation  ............ | Yorkshire ......... Doncaster Corporation ..................... | W. H. R Crabtree; 1} 4 84 Granted. 
Dudley, Halesowen and District | Worcestershire & Dudley, Stourbridge and District Elec- S. Sellon ............ 33 3 6 Owing to competi- 
Staffordshire | tric Traction Co. and British Electric | | tion with Quarry 
Traction Co. | Bank scheme seve- 
| , rallines withdrawn 
Grimsby District ...... .. e БОКЕ , Lincolnshire Great Central Railway Co C. A. Rowlandton| 73 4 8} Decision deferred 
till 1904. 
High Peak District .................. Chester & Derby | Derbyshire and District Traction Synd, J. E. Waller 201 4 €} Withdrawn. 
Quarry Bank, Brierley Hill and Staffordshire and Quarry Bank, B:ierley Hill, and Rowley R. P. Wilson 31 3 6 Partly granted. 
Rowley Regis Worcestershire Regis District Councils | ! | 
Ripon and District .................. | Yorkshire ......... | Power and Traction (144.)_............... R. A. Smith.. 44} 3 6 Ditto. 
Rowley Regis . . Staffs. & Worcs. | Rowley Regis District Council ........... R. P. Wilson ...... 31 3 6 Rejected. 
Rugby aad District .................. Warwickshire ... | О. W. Bowen and S. Horton Pritchard, Greenk Co. 44 3 6 , Granted. 
Torquay and District. ............... Devonshire ...... , Power and Traction (Jed. . . К. A. Smitb......... 8 3 6 Rejected. 
Muay, 1903. 
Bath Electric Tramways (Light Somerset - | Bath Electric Tramways .................. С. Hopkins & Son 34 4 84 Partly granted. 
Railway Extensions) and Harper Bros. | | 
Bideford, Westward Ho ! and Apple- Devoonn | Bideford, Westward Ho! end Appledore | S. Sellon ............ 11 4 84 Nitto. 
dore (Light Railway Extensions) | | Railway Co. | | | 
Bromley and District ............... Kent ... | British Electric Traction Со................ S. Sellon .........../ 61 4 84 Rejected. 
Devon South Hans.. De von T. W. Barber and J. Ford T. W. Barber | aut : 31 ‘| Decision reserved. 
Harrow Road and Willesden ...... London & Middx. , Harrow- Road and Taddington Tram. Со. S. Sellon ........ Qus | 1 4 8j | Withdrawn. 
Hove and District — .................. Sues en : Briti-h Electric Traction Со. ............ . S. Sellon ............ 3% 3 6 Ditto 
North Somerset 8 .. Somerset W. Vaughan- Jenkins and others ......... xs ut and A. L 74 4 83 Decision r.served. 
'ochne 
Portsmouth and Hayling ......... Hants ............ W. Kennedy and R. Spence ....... eh W. rent Ed Co. 4 4 84 Granted. 
and G. G. Eady | : 
Jil m | Тапса. ............ Stretford District Council.............. ... E. Worrall ......... 4 4 8} | Partly granted. 
Upper Wharfedale ͥ | Yorks. (W. R.) .. A. Lupton and Wm. Robinson ... . ...... E. O. Ferguson. 5? | 4 84 Withdrawn. 
West Manchester ............... ае Lancs. ............ West Manchester Light Railways Co.. W. 95 Myera- Bes- 7 4 83 Partly granted. 
| | WI ' | | 
Pwllheli, Nevin and Porthdiolleyn ' Carnarvon ...... North Wales District Light Railway and A. Ward - Thomas | 12 4 81 Decision reserved. 


Electri 


During October and November we gave some particulars of the 
notices of intention to promote electricity supply and traction bills, 
&c., and we are now able to give the following further particulars :— 

A bill has been lodged for incorporating the Lincolnshire and Yorkshire 
Electric Power Co. for the purpose of supplying electricity in bulk to 
authorised undertakers, and for supplying electrical energy for power in 
certain districts of Lincolnshire and Yorkshire. Among the promoters 
are Messrs. A. Lupton and H. E. Leetham (who with others are first 
directors). The capital of the proposed company is to be £999,000 
in £10 shares, but with power to divide into preferred and deferred 
half shares and borrowing powers to the extent of £533,000, which 
may be raised by the issue of debenture stock. It is proposed 
to acquire land for three generating stations, at Market Rasen, 
(Lines.), Beverley (East one) and Easingwold (North Riding). The 
area of supply is to be the whole of Lincolnshire, the whole of the East 
Riding and a large portion of the West Riding, and the whole of the 
North Riding with the exception of Middlesborough and parts of Guis- 
borough and Stokesley Unions. It is also sought to empower the 
company to erect overhead cables subject to consent of the public 
authorities, and to limit the dividend payable by the company 
to 8 per cent. per annum, but subject toa sliding scale. Power is also 
sought to enter into agreements with all the Yorkshire and Lincolnshire 
railway companies to supply them with energy in bulk for motive power, 
lighting and any other purpose, for use within or without the area of 
supply. The powers are to be exercised within three years. 

The Nerth Wales Power and Traction Co. have deposited a bill 
in which power is sought to construct generating stations for the supply 
of electricity in North Wales, including the whole of the Counties of 
Carnarvon, Merioneth, Anglesey and Denbigh, excepting Wrexham 


c Power Syndicate 


borough and rural district and so much of the county of Flint as com- 
prises the urban districts of Prestatyn and Rhyl and the rural districts 
of Overton and St Asaph. The capital proposed tc be expended 
on the works, if authorised, shall not, without the consent of the Board 
of Trade, exceed £1,000,000, which includes a proposed subscription not 
exceeding £100,000 to any incorporated company or to any firm or person 
agreeing to take & supply of electricity from the company. It is also 
sought to take over the powers granted in 1901 to the Portmadoc, Bedd- 
gelert, and South Snowdon Railway Co. so far as they relate to the con- 
struction of generating stations and the generation of electricity and the 
supply thereof within certain parts of Carnarvon. The powers of the 
company for the supply of electric energy are to be limited to authorised 
undertakers and to persons requiring a supply for power, and the profits 
divisible by the company are limited to 10 per cent. subject to a sliding 
scale. The powers are to cease if not exercised within two years. 

One of the most interesting of the new power schemes is that for the 
supply of electricity in bulk in the lower Thames district and in parts of 
South Essex. In the area scheduled in the East London and Lower 
Thames Electric Power Bill eight London boroughs are included and all 
the urban districts of south-east Essex, including Hackney, Bethnal- 
green, Stepney, Poplar, Deptford, Greenwich, Bermondsey, West Ham, 
Ilford, Woodford, Wanstead, Leyton, East Ham, Barking, Romford (urban 
and rural), Grays, and nine parishes in Orsett Union, &c. The proposed 
capital is £2,000,000, in £10 shares. The bill has a clause providing 
that the company shall not supply energy in any area of supply of autho. 
rised distributors without their consent. 

A group of promoters (including Major L. H. Isaacs and Sir Robert 
Dashwood) have deposited a bill for the construction of an underground 
electric railway under the River Thames between North and South Wool- 
wich. The proposed will be 2 mile in length, and will commence in 
North Woolwich and terminate in South Woolwich. The generating 
station will be on the north side of the river. The capital required 
£200,000, with the right to borrow £80,000. 
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The Derbyshire and Nottinyhamshire Electric Power Co. have deposited 
a bill to enable them to assign a preference to any shares, to repeal the 
existing borrowing powers, to enable the company to borrow any sum not 
exceeding the ainount of the share capital at the time actually issued 
and accepted, to expend £144,000 in payment of interest out of capital, 
to enable the company to acquire the undertakings of local authorities 
and others, to issue shares at a discount, to pay commission on the 
placing of shares not exceeding 10 per cent., and to subscribe for shares 
or lend money to other undertakers, 

In the Lothians Electric Power provisional order, it is sought to incor- 
porate & company for establishing electricity works and for generating 
and supplying electric energy for power, «с. Four sites for generating 
stations are specified, Kingsknowe, Lasswade, West Linton and Auchen- 
gray, and the area of supply is the county of Midlothian (excepting 
Edinburgh and Leith and the parishes of Stow, Heriot and Fala and 
Soutra), and certain parishes in the counties of Haddington, Peebles and 
Lanark. Ata recent meeting of parties interested in this scheme it was 
stated that it was considered advantageous not only to co-operate, but possi- 
bly to unite with the Fite Electric and Scottish Central Companies, with both 
of which Mr. H. Graham Harris (Messrs. Bramwell and Harris, consulting 
engineers, Westminster) was associated. It had been resolved to issue 
the balance of the capital of the Fife Company at 25 per cent. premium. 
One-half the capital of the Lothian Company would be suflicient to 
carry the bill to à conclusion. With the exception of the Mid-Lothian 
County Council, no opposition was likely to be offered. The idea of the 
scheme was to supply electric power to any person wanting it within the 
district in bulk. 

The Clyde Valley Electric Power Co. have lodged a bill, in which they 
seek to repeal the clause in its Act prohibiting the erection of generating 
stations on sites other than those scheduled in the Act, and for power to 
erect such stations on any lands that may be owned, leased or acquired 
by the company. The company also seek power to take over the electric 
lighting undertaking of any local authority or other undertaker within 
the area of supply, or any extension thereof, and in particular the electric 
lighting undertaking of Clydebank. 

To the Manchester Corporation Tramways bill are four schedules 
setting out the terms upon which Aston-under-Lyne, Withington and 
Altrincham tramways are to be worked by the Corporation. The agree- 
ment with Ashton-under-Lyne Corporation is not yet signed and sealed, 
but Manchester Corporation propose to construct or reconstruct and 
electrically equip the Manchester, Audenshaw, and Droylsden tramways 
and keep them in repair, and Ashton Corporation is to do the same for 
Ashton-under-Lyne tramways. Each Corporation grants to the other 
ranning powers over its lines, but the net profits made by each in the 
other’s district are to be handed over to the other. The managers of the 
two Corporations are to agree as to the net profits or go to arbitration, 
Manchester Corporation will supply current required in Manchester, 
Audenshaw and Droylsden for working and lighting the tramways, and 
Ashton Corporation will give like service to its district. 

In the bill deposited by Neircastle-on-Tyne Corporation for the con- 
struction of additional tramways, &c., the total cost of the new lines is 
estimated at £129,740. 

Lhe Tyneside Tramways and Tramroads Co. are seeking authority for 
constructing a short extension of their system at an estimated cost of 
£3,374. 

The Great. Northern and City Railway Co. have deposited a bill to 
extend the time (until 1907) for completing their Moorgate-street to Loth- 
bury extension. 

In the bill deposited by the Metropolitan Railway Co. power is sought 
to convert and consolidate their existing capital and to raise additional 
capital. 

In the Kirkcaldy Burgh order authority is sought to enable the 
Corporation to provide, sell, and let for hire lamps, meters, electric 
fittings and apparatus, &c., and to enter into contracts for the supply by 
the Corporation of energy beyond the burgh. 

Govan Burgh are applying for a provisional order to authorise the pur- 
chase or manufacture and to supply within their area of electricity 
supply, electric lamps, fittings, meters, dynamos, «c. 


LEGAL INTELLIGENCE. 


— 
Tampering with Electricity Meters. 


At Durham Police Court on Wednesday last week, two women (named 
O'Hara and Jones) were summoned for fraudently obtaining electricity, 
the property of the Northern Counties Electricity Supply Co. 

Mr. MARQUIS, for the prosecutors, stated that the company put penny- 
in-the-slot meters into houses at Low Spennymoor for regisvering the 
supply of electricity for lighting certain premises. The company's collector 
(Mr. W. J. Fleming) found in O Hara's meter a hat-pin. For 1d. electricity 
was supplied for 54 hours, and the effect of the insertion of the hat-pin was 
that the pendulum was stopped, thus preventing the supply of electricity 
being cut off after the expiration of 54 hours. The company were reluc- 
tant to prosecute und did not press for a heavy penalty. They had 
brought the case asu warning. 

The woman said the penny would not go down, so she tried to push it 
with a hat.pin, which got fast in the meter. She had no intention of 
defrauding the company. 

A fine of 10s., including costs. was imposed, 

In the second case, Mr. FLEMING said on opening the meter he 
found à hat-pin had been pushed in in a similar way to the last case. 


r 


There was no head on the pin, and they had not, he presumed, been able 
to get it out of the meter. The meter happened to be down to zero, so 
he could not definitely say any current had been used after it had 
stopped registering. The meter showed signs of having been tampered 
with at that particular place. 

Defendant said she did not know how the pin had got in. 

Mr. FLEMING said he did not say defendant had done it, but the 
meter was in her house, and she was responsible. 

Fined 10s., including costs. 


Cardiff Power Station Incident. 

At Cardiff, on Monday, the man Frederick Parks, who, out of revenge for 
dismissal, recently disconnected the field circuit of a tramway generator at 
the Roath power station, was charged with “having feloniously and 
maliciously injured certain electric lines with intent to cut off a certain 
supply of electricity“ on Dec. 24. The evidence was to the effect that, 
after dismissal by the manager (Mr. Arthur Ellis), prisoner entered the 
station at night and disconnected the cables, bringing all the cars in the 
town to a standstill. The witnesses called were Mr. Arthur Ellis, Mr. 
K. Cramp (shift engineer), Mr. W. Ashford (switchboard attendant) and 
Mr. W. G. Gregory (assistant switchboard attendant). 

Мг. ELLIS deposed that at half. past nine on the night in question he 
was on the Hayes Bridge, when he noticed the current cut off all the 
trams in the district. Thinking it might be a local fault, he waited, but 
as the current did not come on he went to the sub-station and telephoned 
to the power station, and himself followed as quickly as possible. He 
found prisoner laid out and being attended by a doctor. He made 
inquiries, and communicated with the police. The damage to the 
machinery he estimated at £100, in addition to the loss in suspension of 
traffic for about 20 minutes. Internal troubles might have been set up 
in the machine which would probably take some time to develop, and 
almost at any moment they might have a similar occurrence, caused by 
this man's interference. Prisoner had been engaged as a wireman, and 
was discharged, so that at the time he had no business on the premises. 
He believed Parks had not suffered so much from shock as from the fall 
from the platform. Mr. Ellis said he was in his office at 5:30, and knew that 
& heavy load was on the two large machines that were running. He was 
particularly anxious, having regard to what happened at Bristol the night 
before, not to run any risks. He, therefore gave instructions to transfer 
the load from the big machine to four smaller ones standing in case of 
emergency. But for these instructions Cardiff would have had a panic 
similar to that at Bristol, and as to the damage that might have been 
done, he could not estimate it. Prisoner was the man who actually fixed 
these particular cables in position, and so knew where to go to disconnect 
them. 

After police evidence had been taken, prisoner was committed for trial 
at the sessions, bail being refused. 


— == 


Workmen's Compensation Act. 


The Court of Appeal recently gave judgment in an appeal of the Lan- 
cashire and Yorkshire Railway Co. from an award of the County Court 
Judge at Blackpool. Defendant was an engine driver, named Benson 
(in the employment of appellants), who was killed by an accident before 
he had signed on for the day, and was returning from a signal-box to the 
engine shed, after going for information required in connection with a 
special report demanded of him. 

The MASTER OF THE ROLLS said it seemed to him deceased's 
place of business was the engine shed, and that until he got there to 
resume bis daily occupation, he could not be said to be in the course 
of his employment. If he chose to approach the shed by a route that 
would necessitate his crossing the metals, he did so at his own risk. He 
carried with him no insurance or protection at the hands of his employers. 
It was a fallacy to say that the man had entered upon his employment 
merely because he found himself on his employer's premises. The 
County Court Judge's decision must, therefore, be reversed. — 

The Lords Justices concurred, and the appeal was allowed, with costs. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


An electrical engineer with good commercial knowledge and 
experience in estimating costs and preparing tenders is required by 
Messrs. Vickers, Sons and Maxim (electrical department), Sheffield. 
See advertisement. 

An electrical engineer is also wanted to take charge of dynamos, 
motors and other electrical plant in steel works. Applications to 
Messrs. Vickers, Sons and Maxim (Ltd.), Sheffield. See advertise- 
ment. 

An assistant is wanted for the testing department of an electricity 
works. Must have had technical training and experience in testing 
and calibration of electricity meters. Applications to city electrical 
engineer (Mr. Victor A. H. M'Cowen), Belfast, by Jan. 13. See 
advertisement. 

The post of assistant instructor in machine drawing at the City 
and Guilds Technical College, Finsbury, is vacant. Applications to 
Prof W. E. Dalby, Leonard-street, Finsbury, London, Е.С, See 
advertisement. 
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The governing body of the South-Western Polytechnic, Chelsea, 
London, S.W., are about to appoint a new principal on the retire- 
ment of Mr. Herbert Tomlinson, F.R.S. Commencing salary £600. 
Applications to secretary by Feb. 15. 

An assistant electrical engineer is wanted by the Bengal-Nagpur 
Railway Co. (Ltd.), with thorough mechanical and electrical training. 
Applications to company, 132, Gresham House, London, E.C., by 
Jan. 15. 

Southend-on-Sea Light Railways and Electric. Lighting com- 
mittee require two tramway inspectors with previous experience. 
Applications to Mr. W. E. J. Heenan by noon Jan. 18. 


On Wednesday, Manchester Corporation confirmed the recom- 
mendation of the Electricity committee to appoint Mr. Standen 
Leonard Pearce chief electrical engineer of the Corporation elec- 
tricity department for one year at a salary of £800 per annum, 
subject (1) to his devoting his whole time to the duties of his 
position, (2) to arrangements with Dr. Kennedy and Mr. G. F. 
Metzger, and (3) to any other arrangements which the Corporation 
may make from time to time with consulting engineers. 

Mr. C. A. Burge, superintending engineer of postal telegraphs for 
the North Wales district, has been transferred to the southern 
district (Ireland) vice Mr. L. Collins, superannuated ; Mr. W. Slingo 
has been appointed superintending engineer of the North Wales 
district. 

Mr. A. Moir, formerly assistant superintendent engineer at New- 
castle, has been appointed a first.class technical officer at the 
General Post Office, London. 


Aberdeen.—4A report on the necessity of extensions of plant at 
the Ferryhill generating station to meet next winter's anticipated 
demand has been prepared by the city electrical enginecr (Mr. J. 
Alex. Bell), who recommends that the following additional plant be 
procured : -- 

One 740kw. direct-coupled generating set, with condenser, air pump, 
steam and exhaust pipes, foundations and switchboard connections, 
£10,800 ; two boilers, each capable of evaporating 15, 000lb. of water per 
hour, with mechanical stokers, steam pipes, foundations, flues and brick- 
work, 44,300; coal bunkers of mild steel of 800 tons capacity, with 
bucket coal-conveyer, electrical driver, weighing machines, and rails, &c., 
complete, £3,500. Allowing 10 per cent. for contingencies, say, £11,860, 
this would bring the total to £20,460. 

The committee have endorsed Mr. Bell’s proposals, and recommend 
the Council to obtain tenders. 


Acton (Middlesex).—At a recent. meeting the sub-committee 
appointed to interview the Board of Trade on the question of the 
revocation of the provisional electric lighting order (with the 
result reported in our issue for Dee. 25) reported that they had 
since endeavoured to obtain a reduction in price of current which 
the Metropolitan Electric Supply Co. had offered to supply in bulk, 
but without result. Supply would be available in four months :— 

The CnainwaN (Mr. А. W. W. King) said he had unwittingly misled 
the Council. He had understood the provision for the right to demand 
а revision of prices at the expiration of 9 or 18 years was for the benefit 
of the Council only, but the Metropolitan Company maintained that the 
. right was a mutual one. The company said they would go forward 
with their provisional order unless they came to terms with the Council. 
The company offered prone the Board of Trade did not revoke the 
Council's order, and refused the Empire Electric Light and Power Co.'s 
application for an order) to supply electric current in bulk at 10,000 
volts to a sub-station at 3d. per unit for the first two hours’ daily use of 
the half-yearly maximum demand, and 3d. per unit for all units in excess 
of that quantity. The agreement would be for 27 yeara, either party 
having the right to teminate at the ninth or eighteenth year on three 

ears’ notice. If the agreement were so terminated, the Council would 
ave to repay to the company two-thirds or one-third (as the case might 
be) of the cost of the trunk mains. The Council would erect the sub- 
station and lay distributing mains. He moved that these terms be 
accepted. 

Mr. Hunt seconded, and the motion was carried, and a sub-committee 
appointed to settle the terms of the contract. 


Argentina.—The “ Review of the River Plate“ states that the 
River Plate Electricity Co. have secured a new contract for the 
public lighting of La Plata. The company have agreed to increase 
the number of lamps and to decrease their charges. 

Mr. R. Seeber has been granted a concession (for 50 years) for an elec- 
tric tramway from Riniero to Riachuelo, Buenos Ayres. 

The Compañia Transatlantica de Electricidad have declined to carry 
out the terms of their concession obtained in 1899 from Buenos Ayres 
Municipality for the construction of an electric tramway between Barracas 
and the North Basin. 

Bath Tramways.—The British Westinghouse Co. have executed 
some quick work in connection with this contract. On May 1 
ground was broken for the generating station, car sheds and office 
buildings, and these have since been erected and equipped through- 
out. The generating station has a capacity of 675kw, and the car 
sheds hold 40 cars. The complete electrical equipments for the 


latter consist of Westinghouse 49B/90, with Westinghouse mag- 
netic brakes. The Board of Trade inspection took place on Dec. 12, 
74 months after commencement of the work. 


Belfast.—The adjourned monthly meeting of the Corporation 
was held on Monday when it was reported that the electric depart- 
ment had made considerable progress during the past year. 

The total connections to the supply mains for lighting and power now 
amounted to the equivalent of 100,000 8 с.р. lamps, an addition of 
44,000 for the year, almost equal to the increase of any two former years 
together. The motor load was continuing to grow. There is now 
1,880 н.р. in motors connected, an increase of 600 н.р. for the year. 
The maximum load during the winter reached 2,190kw., the highest on 
record, and it is necessary to instal more plant during the coming year. 
The units sold showed а satisfactory increase, the estimate for the year 
being 1,989,000 units, against 1,491,841 for the previous year, an increase 
of 33 per cent, 

The Corporation were recommended by the Law committee to oppose 
the Ulster Electric Power and the Belfast and North-East Electricity 
and Power Gas Bills as it was considered undesirable to have a competing 
system of electrical supply in the district. This recommendation was 
agreed to. 

With regard to the Holywood Tramway Bill, it was decided that, as 
the formal consent of the Corporation was not required until 18th inst., 
the matter should be referred back for further consideration. 

Birmingham.—The first municipally-owned electric tramway 
route in Birmingham—from the top of Steelhouse-lane to the City 
boundary in Aston-road—was opened on Monday. 


Bispham.— Blackpool Corporation have refused to extend gas 
mains into the village, and it is proposed to ask the Blackpool and 
Fleetwood Tramroad Co. to supply electricity for public lighting. 


Brompton and Kensington (London).—The Brompton and 
Kensington Electricity Supply Co. announce à reduction in the 
charge for electrie current : — 

For lighting the price per unit will be 54d. up to 500 units per 
annum; between 500 and 1,000 units, 54d. for the first 500 and 5d. 
after; between 1,000 and 2,000, 54d. for the first 500, 5d. for the second 
500 and 43d. after; between 2,000 and 3,000, same rate as above, but 
444. per unit for the third 1,000; between 8,000 and 4,000, rate аз 
above, but 4}d. per unit for the last 1,000. The charge for current for 
power and heating supplied through separate meter remains at 3d. per 
unit, and the existing scales of discounts are abolished. 

Buluwayo (Bhodesia).—The Buluwayo Waterworks Co., who 
have supplied electrical energy from their station since 1808, have 
now the total equivalent of 13,000 8 c.p. lamps connected. The 
population of the district served by the works is 4,000, and the total 
plant capacity 415kw. There are 600 consumers of electric current 
on the company's books. Overhead cables are employed, and the 
generating plant includes Robey engines, Babcock- Wilcox boilers 
and E. C. GC. generators. The price of current at Buluwayo is on а 
sliding scale from 2s. to 1s. 7d. per unit. 

There is a total mileage of telegraph wires in Rhodesia of 
4,765 owned by the British South Afrien Co. These lines are 
carried on 2,360 poles. The same company owns the telephone 
system, which consists of five exchanges (at Salisbury, Buluwayo, 
Umtali, Gwelo and Selukwe), the number of subscribers at each 
place being respectively 107, 130, 30, 28 and 23. The rates are 
15 guineas per annum per mile for private subscribers. 


OCardiff.— The borough electrical engineer and tramways manager 
(Mr. A. Illis) presented, on Tuesday, a lengthy report to the 
Electric Lighting committee upon street lighting. Estimates were 
submitted for the electric lighting of the principal thoroughfares 
not at present so lighted. 

To carry out this work where there were at present no mains, Mr. Ellis 
estimates, would involve a capital expenditure of £7,430. 10s. sd., and 
the annual extra cost for lighting would be £3,346. To electrically 
light certain thoroughfares where mains were provided would cost 
£1,561. 12s. 6d., annual cost £1,610. 

After discussion it was agreed to defer further consideration of the 
report. 

Cathedral Lighting.—Mr. H. A. Willey (of Willey & Co., 
electric lighting contractors, Exeter) has provided and fitted, free of 
charge, electric light wiring and fittings for the nave, choir, aisles 
and Lady Chapel of Exeter Cathedral. There are 41 seven-light 
fittings, and steel tubing is employed for the wiring. Current is 
taken from the Corporation mains, and is distributed from a main 
switchboard on the western side of the south transept. The nave 
will be lighted by 14 electroliers, the choir by 13 similar fittings, and 
the other parts of the sacred building will be adequately illuminated. 
The specification was prepared by Mr. T. Hammond, A. I. E. E., and 
carried out with the assistance of the city electrical engineer, Mr. 
H. D. Munro. 


Cheltenham.— The monthly report of the borough electrical 
engineer (Mr. Hamilton Kilgour) for December states that at present 
there are 749 consumers, with the equivalent of 47,270 8 c.p. lamps 
connected. | 


Collision between Cable Steamers.— While the c.s. “ Mirror," 
of the Eastern Telegraph Co.'s cable fleet, was proceeding to her 
berth in Stonehouse Pool, off Plymouth, on Saturday, owing to a 
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squall coming on, she collided with the same company’s dis- 
Very little damage was done to the 


mantled c.s. ‘ Chiltern.” 
** Mirror," which proceeded to her moorings. The Chiltern ” was, 
however, submerged, but is expected to be refloated in the course 
of a day or so. 

Crediton.—The District Council will not oppose the application 
of Christy Bros. and Middleton for a provisional electric lighting 
order. 

Derby.—It has been agreed to adopt arc lighting for the electric 
tramway routes, and an expenditure of £1,250 has been sanctioned. 

The Council have authorised expenditure of £7,155. 8s. for con- 
necting the Osmaston and Normanton-road electric tramway routes. 
A portion of the Burton-road route (estimated to cost £4,684) has 
been abandoned. 

Dewsbury.—Charges having been made against the borough 
electrical engineer (Mr. R. H. Campion) of receiving à commission 
of 10s. per barrel on oil supplied to the electricity works, the 
Electricity committee are satisfied that these charges are without 
any foundation, and have decided in favour of the town clerk 
conducting proceedings for libel as solicitor for Mr. Campion at the 
cost of the Corporation. 

Doncaster.—The ratepayers have approved the Corporation’s 
bill for the extension of the electricity supply area, &c. 


Dundee.—The receipts of the tramways department for the past 
year were £48,369. 5s. 9d., an increase of £4,456. 7s. 9d. over 1902, 
the number of passengers carried being 11,185,035, compared with 
1,176,069. 


Dutch Indies Cable Enterprise.—It is announced that the 
islands of Banca and Billiton, as well as Pontianak (Dutch Borneo), 
will shortly be connected with the telegraphic system of the Nether- 
lands Indies by submarine telegraph cables between Java-Billiton- 
Borneo, Billiton-Banca and Banca-Sumatra. 


Eccles.—At Wednesday’s Council meeting it was reported that 
an agreement had been made with Salford Tramways committee 
for constructing the permanent way of certain tramways. See also 
Salford note. | 


Electricity in Mining.—In some recent articles by M. Emile 
Guarini on electric power appliances in mines, the writer instances 
two cases of the economy arising from the adoption of electricity. 
M. Guarini says:“ Prior to the introduction of electricity the Burma 
Ruby Mines were unable to make any dividends, the expense of the 
operation being too high. Since its adoption the expenses have 
been reduced by £6,000 per annum, permitting the payment of 
profits. At the Sheba Mine the economy in operating expenses 
since the introduction of electric power in 1896 has amounted to 
£10,000 per annum." The contracts for the power equipment for 
Ро mines were executed by Messrs. Johnson & Phillips, Old 
Charlton, Kent, who have made a speciality of transmission of 
electric power in mining. 

Fiscal Commission.—It is understood that Mr. Chamberlain 
will inaugurate the proceedings of the Tariff Commission at the 
Westminster Palace Hotel, Victoria-street, Westminster, London, 
S. W, on 15th inst. The Commission, under the presidency of Sir 
Robert Herbert, will sit daily, and will be assisted by sub- 
committees appointed to deal with details. The sittings of the 
Commission will, it is stated, be held in camera. Mr. W. A. 8 
Hewins (the secretary) will, however, prepare a brief report of each 
day's proceedings for the Press. 

Mr. Geo, Flett, managing director of Dick, Kerr & Co. (Ltd.), has 
accepted a seat on Mr. Chamberlain's Commission to inquire into 
the fiscal question. 


Gateshead.—The Town Council have agreed to & proposal of the 
County of Durham Electrical Power Distribution Co. for a reduction 
of charges for electric current to consumers, the company’s period 
S supply under the provisional order being extended from 13 to 

years. 


Great Northern and City Railway.— Feb. 1 has been pro- 
visionally selected for the opening of this line. 


Hackney (London).—Some doubt having arisen as to the terms 
of Mr. R. Hammond's engagement as consulting engineer, legal 
рш obtained by the Electric Lighting committee is to the effect 
that 

“ Mr. Hammond has been appointed by the contract consulting engineer 
for the whole of the works necessary for the supply of electricity within 
the parish under the provisional electric lighting order. The instal- 
‘ment of scheme B was introductory only to the execution of the complete 
undertaking to which the borough was committed and which was defined 
by the contract. No better course could be adopted than to accept Mr. 
Hammond's terms.“ 

Mr. Hammond had previously expressed his willingness to abide 
by his letter of January, 1903, and to waive the final 1 per cent. com- 
mission due to him on completion of all future extensions of mains, 
meters, public lighting and apparatus comprising the distributing system. 
The Electric Lighting committee recommended that a supplementary 
в freement be entered into with Mr. Hammond in accordance with the 


a ivice of counsel and recognising his position as consulting engineer for 


the whole of the works necessary for the supply of electricity within the 
borough under the order. 

The same committee reported that, since the termination of the agree- 
ment with the National Electric Construction Co., a number of likely 
consumers had been lost owing to the inability of the Council to continue 
the free wiring or to find contractors willing to put their capital into 
the business, It was understood that if the London County Council 
again brought in a bill to obtain powers for borough councils to wire 
consumers’ premises, those who had previously opposed would not renew 
their opposition. The committee had, therefore, passed a resolution that 
a conference of representatives from borough councils possessing electric 
light undertakings be convened for early next month. 


Hartlepool.— Northern Counties Electricity Supply Co. propose 
to commence supply of electric current to-morrow (Saturday). 


Insurance of Machinery.—The Stuttgarter Mit und Rückver- 
sicherungs A.G., an insurance enterprise established at Stuttgart in 
1891 (capital £240,000), with the general objects of a life and fire 
insurance company, added to its business in 1902 a department for 
the insurance of machinery. The latest report of the company 
indicates that this branch of operations has proved very successful. 

The risks undertaken by the company include accidents to machinery 
through the ignorance of workmen, or their inability to understand the 
workings of the machines; the improper setting of the machine ; electric 
power accidents, or incidents interfering with the working of the machine ; 
accidents from water, lightning or breaking, but not including wilful damage 
or damage from known defects in the machines, from ordinary wear and 
tear, damage during transfer of interchangeable parts, or from fire or 
causes which can be separately insured against. In some cases special 
policies are, however, issued to cover the risks thus exempted from the 
general policy, which covers no risk for injury to workmen. From the 
nature of the case a well.considered clause is necessary, providing for 
arbitration in case of dispute, and this is provided. The rates for 
insurance run from 4s. to 8s. per cent. of the insured value, except in the 
more serious risks, which rise to 10s. per cent. The limit of indemnifi- 
cation under the policy is 80 per cent. of the ascertained damage. The 
lowest premium accepted is £2. 10s. (50 marks), and a charge is made of 
8s. for each policy issued. 

Islington (London).—The Council have asked the London 
County Conncil whether they would be prepared “ іо take the elec- 
tricity required for the electric tramways under their control from 
the Metropolitan Borough Councils who are also electric lighting 
undertakers, provided the latter are prepared to supply such elec- 
tricity under suitable conditions and at reasonable rates." 


Leeds.—At the meeting of the Leeds Chamber of Commerce on 
Wednesday, Mr. E. Matheson referred to the omnibus bill of Leeds 
Corporation, and complained that the latter was seeking to do 
things in the West Riding of the county at the expense of the 
Leeds ratepayers and in opposition to Yorkshire traders. | 

About two years ago (he said) a company was promoted for supplying 
electricity for light and power to factories outeide the city. 
Corporation opposed the laying of cables through the streets of the city, 
but Parliament over.ruled the objection, and the company obtained its 
powers. The present bill would give Leeds Corporation powers over any 
local authority or company “in any district adjoining or near to the 
city." He had been told that this would practically cover the whole of 
the West Riding except the large towns. Not only would the Corpora- 
tion by the bill get powers to supply electric energy to townships that 
had already power to supply it, but they would have power to prevent any 
company manufacturing or selling it. That was going outside the duty 
of a municipality, and unleas that clause was opposedit would slip throngh. 

A resolution was unanimously passed that clause 116 in the bill to be 
promoted by Leeds Corporation next session, seeking powers for selling 
electrical energy outside the limits of the city, and clause 111, giving 
power to the city to refuse a right of way to electrical companies, ghould 
be confined to the immediate suburbs outside the city. 

The City Council on Wednesday decided to adopt the recom- 
mendation of their Tramways committee to introduce the split 
turn" system on their lines. It is to be tried for a period, 
and if the men are still dissatisfied the whole question is to be 
reopened. 

Light Railway.—The Board of Trade have confirmed the Quarry 
Bank, Brierley Hill and Rowley Regis Light Railway Order, 1903. 

Liverpool.—Mr. Muirhead, on the presentation of the Electric 
Power and Lighting committee's minutes at Wednesday's meeting 
of the Corporation, inquired if the committee, when renewing its 
stock of electric lamps, took into consideration the question of 
quality of the lamps as well as the price and also the encourage- 
ment of British manufacture. 

The Chairman (Mr. Dart) replied that the committee got the very best 
kind of lamps, both of British and foreign manufacture. It could not 
be denied that the price of foreiga lamps was little more than half that 
of English lamps. 

Llanelly.—The Distriet Council have again passed resolutions 
not to proceed with their bill for the construction of electric tram- 
ways and for confirmation of an agreement with the British Insu- 
lated and Helsby Cables (Ltd.), &c. 


London County Council Tramways.— Holborn Borough Council 
will oppose the County Council’s electric tramway project for 
Tottenham Court-road, and the Marylebone Council are also recom- 
mended by their Parliamentary committee to oppose 
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Monday has been fixed for the official inspection of the electric 
tramway route from the Elephant and Castle to Greenwich via Old 
Kent-road. 


Marylebone (London).—At the meeting of the Council last 
evening the two motions of Councillor Edward White, (1) that the 
engagement of Mr. Arthur Wright, the electrical adviser to the 
Council, be determined, and (2) that a return be presented to 
the Council of the total costs in connection with the recent arbitra- 
tion proceedings between the Council and the Metropolitan Electric 
Lighting Co., were on the paper, but on being reached it was found 
that Councillor White was not present to move them. 

Mr. Councillor E. R. DERENHAU pointed out that these motions had 
been on the paper for a considerable time and with regard to the first 
motion it was unfair to a professional gentleman of the standing of Mr. 
Arthur Wright that such a motion should remain unsettled. He moved 
that both motions be struck out, and this was approved. 

The Electric Supply committee reported that the parliamentary agents 
of the Council (Messrs. Sharpe, Parker & Co.) had submitted a draft of 
of the bill to be promoted by the Council next session to amend the 
Electric Lighting Order Confirmation (No. 1) Act, 1901, and for other 
purposes. 'lhe committee had considered the bill in detail, and after 
agreeing to several amendments had resolved that as drafted and 
amended it be approved, and they had authorised the parliamentary 
agents to deposit the bill, and to take all necessary steps to promote 
same. 

The Mayor (Rev. Russell Wakefield) brought forward the report of the 
committee appointed to interview the Metropolitan Electric Supply Co. 
The reference to this committee and its constitution was given fully in 
our issue for December 11, p. 309. They had had two interviews with 
the company, but the company declined to agree to the setting aside of 
the award unless they received in some form or other a sum equivalent 
the £1,212,000 awarded by the arbitrator. That settled the point 
strictly referred to the committee. The company, however, indicated 
that they would be willing to facilitate the completion of the purchase 
of their Marylebone undertaking, on terms which they were asked to put 
in writing and their letter, dated 5th inst. was as follows :— 

„The company would be prepared to recommend the shareholders to 
assist the Council in the following manner: That, subject to the Council 
leasing the Marylebone undertaking to the company from Jan. 1, 1905, 
until Dec. 31, 1931, the company, instead of requiring the immediate 
payment of £1,212,000 in cash, to accept as stock having a cha 
upon the revenues and rates of the borough in priority to any sub- 
sequent loan, and bearing interest at a rate to be agreed, the Council 
to undertake to obtain for the stock a quotation on the London Stock 
Exchange and redeem it at par in 42 years. The annual rent to be paid 
by the company to be a fixed sum practically equivalent to the yearly 
interest on the stock. As regards capital to be provided by the Council 
in respect of the period from Jan. 1, 1902, until the commencement of 
the lease, the company to pay interest fiom the commencement of the 
lease at the same rate as that agreed for the stock. On the termination 
of the lease, the Council to purchase, on terms to be arranged, & portion 
of the Willesden works (which portion the company would во arrange as 
to be suitable and efficient for the supply of Marylebone in 1932), and 
compensate the company, also on terms to be arranged, for the capital 
to be expended by them in the borough during the lease. This sugges- 
tion was made on the supposition that no competition will be allowed 
within the Marylebone area, and it would therefore be necessary to pro- 
vide that, in the event of such competition being sanctioned, the com- 
pany should have power to terminate the lease, the company from the 
date of such termination supplying the Council with all electrical energy 
which the Council cannot themselves generate, subject to existing 
arrangements regarding the fixing of price by an arbitrator to be 
appointed by the Board by the Board of Trade. If the Council are pre- 
pared to adopt such a suggestion, it would, of course, be necessary that 
the borrowing powers proposed by the pending bill should be reduced and 
other necessary amendments provided for." 

In addition (continued the ао the company had, in the course of 
their interviews, put before the delegates a suggestion that if the profits 
of the undertaking in the borough became greater as the years went on 
than they now are, the company would pay a percentage on these extra 
profits to the Marylebone Council. This did not, however, appear in the 
above letter, and the town clerk wrote the company to discover whether 
this was an intentional omission. In answer the following letter from 
the company had been received just before the meeting now being held :— 

„In answer to your letter of yesterday's date, I am directed to inform 

you that the point to which you refer appearsto my directors to be a mere 
matter of detail, which might be subsequently discussed if the general 
outline of our letter of Jan. 5 is agreed to by the Council." 
This (said the Mayor) was the full report of the delegates appointed, and it 
was evident that it would, under the circumstances, be desirable, before the 
public meeting on the 19th inst., that the Council should have an oppor- 
tunity of considering the bill which they were promoting in Parliament. 
For this purpcse a special meeting would be held on Thursday next to 
discuss the bill, and the Electric Supply committee should present to this 
special meeting a report on the letters and proposals of the Metropolitan 
Company. This was agreed to without discussion. 

Municipal Telephony.—Hull Telephone committee last week 
considered the agreement with the National Telephone Co. in regard 
to intercommunication between the company’s existing and the 
Corporation’s proposed systems. This was conceded by the com- 
pany in return for permitting the company to retain their under- 
ground wires, but a dispute has now arisen as to extensions. 
Negotiations are proceeding. 


Musselburgh —The Town Council have decided to engage an 
electrical engineer to report upon the proposal to adopt a surface- 
contact system of electric traction for the local tramways. 


Newburn.—The District Council are approaching the Newcastle 
and District Electric Lighting Co., with regard to a supply of electric 
current in the district. 


Newcastle-on-Tyne.— The receipts of the Corporation tramways 
were £120,697 and expenses £102,627, leaving a net profit of 
£18,070 for the six months ended September. 


Nottingham.—The City Council on Monday considered a recom- 
mendation of the Electricity committee to apply for sanction to 
& further loan of £100,000 for completing the equipment of the 
first section of the St. Anne’s generating station and also for 
extensions of the distributing system. 

The Chairman (Sir John Turney) gave particulars of the progress of 
the undertaking, and said that in 1895 they started with 114 consumers, 
representing 11,500 8 c.p. lamps, while to-day they had 2,500 consumers 
with an equivalent of 232,413 8 c.p. lamps. Last year they sold 6,510.476 
units at an average price of 2-194. per unit, compared with 62,879 units 
at an average of 5:97d. in 1895. From the start there had never been a 
deficiency on the undertaking, and in 1902-3 the gross profit was £31,696 
and the net profit £8,879, out of which 26,000 had been applied in 
reduction of rates. Works costs had been reduced, and the total cost was 
now 1:21d. per unit. The proposed loan would suffice for requirements 
for three years. 

The recommendations were unanimously agreed to. 


Outrage.—A murderous attack was made on Monday upon Mr. 
Wilmot E. Lane, secretary of the Electric Lighting and Traction 
Co. of Australia, who, while engaged in business at his offices in 
Cannon-street, London, was struck two severe blows with an axe. 
A youth named Thomas Efford Schutz, who has been in the service 
of the company for nearly four years, is under remand charged with 
the attack on Mr. Lane. 


Presentation.— The staff and employés of the Sunderland Cor- 
poration 'tramways have presented the retiring general manager 
(Mr. Harry England) with an oak clock on his departure to take 
up tlie position of manager of the Wakefield and District tramways. 


Rangoon.— The Municipality recommend the Local Government 
to grant a licence to the Brush Co., whose tender the municipal 
engineer considers the most favourable out of the four recently 
received for the erection of electricity works in the district. 


Reading.— At the Corporation meeting last week, it was reported 
that a conference on the question of fractured axles had taken place 
at the London offices of the contractors (Messrs. Dick, Kerr & Co.) 
between members of the Corporation and representatives of the 
contractors (Mr. Flett, Mr. Rutherford and Mr. Buckmaster). 

On Nov. 27 a forrfal notice had been given to the contractors that the 
result of tests of axles carried out by the engineers (Messrs. Winslow and 
Bowen) proved that the steel employed was of bad quality, that the 
method of cutting the keyways was such as to materially weaken the 
axle, and that the fractures were considered to be due to these causes. 
The contractors were to supply new axles, to the full number in the 
specification, having a епі strength of 32 to 35 tons with an elonga- 
tion of 20 to 26 per cent., the keyways in such new axles to be cut in a 
proper manner, and the present wheels to be removed from the axles now 
in service and pressed on the new axles. The whole of this work 
was to be done at the contractors’ expense, The contractors had 
called for the tests, and having inspected same, admitted the low quality 
of the steel, which they explained came as a great surprise to them, 
although such cases occasionally occurred in manufacture. They stated 
they were not the makers of the steel, and would have to take the matter 
up with their sub-contractors. The contractors’ representatives there- 
upon freely agreed : (1) To cancel all existing claims for replacement of 
axles, (2) to supply new axles to the full number in the specification 
having a tensile strength of 32 to 35 tons, and an elongation of 25 per 
cent. and having keyways properly cut; (3) to put new wheels (to be 
supplied by the Corporation) on to the new axles, and to fix the same 
under the cars at Reading. The tramways committee had accepted 
these terms, and recommended that the arrangements made with Messrs. 
Dick, Kerr & Co. be confirmed. 

The recommendation was agreed to. 


Reigate.— Sanction to a further loan of £7,000 for extensions of 
the electricity undertaking nas been obtained by the Couneil. 


Regulations for the Manufacture of Electric Accumulators — 
In our issue for Aug. 21, 1908, we printed the draft of the proposed 
regulations for the manufacture of electric accumulators made by 
the Home Office in pursuance of sec. 79 of the Factory and Work- 
shop Act, 1901. No objection of substance was made to the 
regulations (except those since withdrawn) by employers, workmen, 
or other persons affected. In formally issuing the regulations, which 
apply to all accumulator works from Jan. 1, 1904 (in substitution 
for the special rules established under the Factory Act of 1891), the 
following observations by the chief inspector of factories (Dr. Arthur 
Whitelegge) are made by way of explanation of certain of the regu- 
lations and to indicate additional safeguards which it has not been 
thought practicable to define as formal requirements: — 

Regulation 1.—The word ** windows" in par. 2 does not exclude sky- 
lights nor does the wording require that the necessary through ventilation 
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must always be maintained by means of windows alone. When pasting 
is done, for instance, as in Regulation 5 (b), through ventilation can be 
maintained by the windows on the one hand and the exhaust draught at 
the bench on the other. 

Regulation 2.— The words “effectual separation" do not necessarily 
involve separate workrooms, This portion of the regulation has been left 
in general terms, since in some cases the desired effect may be attained 
by apparatus entirely closed in, or by suitable screens (not necessarily 
extending from floor to ceiling) and local exhaust ventilation. 

Persons engaged in the pasting room are exposed to special dangers. 
The requirements of Regulations 2, 3, 5 and 6 must be regarded as the 
minimum that can be demanded for the control of dust, but other means 
of protection in this direction should also be devised when practicable. 
In this room especially good light is necessary, preferably from windows 
in the wall. The incidence of poisoning on persons thus engaged has led 
manufacturers in some instances to alternate the work of pasting with 
that carried on in the formation room. No regulation requiring the 
wearing of gloves by persons engaged in pasting has been inserted, but it 
need hardly be pointed out that their provision in certain cases where, as 
a precaution against cracking of the skin, or even against lead poisoning, 
their use seems desirable, would be entirelyin harmony withthe regulations. 

Regulation 8 (d).—Special forms for use by appointed surgeons in 
reporting particulars as to persons suspended are provided. A health 
register also is provided for use by the appointed surgeon. When the 
surgeon examines persons he should enter the date in the second portion 
of the register at the top of one of the 12 columns headed Date and 
result of examination," and in the space below (opposite the name of 
each person examined on that date) a brief note of the condition found. 
Where definite ill effects are observed, their presence and character should 
be further described where necessary in the fourth column of the first 
part of the register. In the first part of the register the date of visit is 
again to be noted, with a statement of the total number examined, notice 
of suspension from work or written certificate permitting resumption of 
work by the surgeon, and his initials, 

Regulation 9.—Arrangements for washing overalls should, so far as 
possible, be such as to exclude its being done at the homes of the workers. 
It may also be noted here that there are processes which it is diflicult to 
define, such as the handling of formed plates containing peroxide of lead, 
where use of overalls may be as desirable as in the process of pasting. 

Regulation 10.—While the provision of separate lockers for workmen 
employed in lead processes is not expressly required, advantage would 
accrue were this plan adopted, each locker being divided into two portions, 
one boron for clothing put off during working hours and the other for 
overalls. 

Regulation 15.—Evidence is accumulating that lead dust, whether 
generated in the process of manufacture or from sweeping the floor, 
dusting shelves, &c., is the main source of danger to all persons in the 
room. Hence, in the carrying out of Regulation 15, it is suggested that, 
whenever practicable, moist methods of cleansing should be adopted. 


Rotherham.—The omnibus bill of the Corporation (in which 
additional powers are sought for the electric tramway and electricity 
supply undertaking) was approved at a ratepayers’ meeting on 
Wednesday. 


Royal Society of New South Wales.—At a recent meeting of 
the engineering section of this Society Mr. S. H. Barraclough was 
elected chairman, Mr. J. Haydon Cardew hon. secretary, and 
Messrs. C. O. Burge, G. R. Cowdery, J. Davis, H. Deane, T. H. 
Houghton, R. T. M‘Kay, J. N. C. MacTaggart, H. E. Ross, P. W. 
Shaw and J. Taylor will constitute the committee. 


Royal Warrants.—The following firms and companies have 
authority to use the Royal Arms by virtue of warrants of appoint- 
ment: 

| To THE Кіма. 

From the Lord Steward.—Edison and Swan United Electric Light Co., 
London, for electric lamps; Electrical Power Storage Co., London, for 
secondary cells. 

To THE LATE QUEEN VICTORIA. 

R. C. Murray, London, for scientific apparatus; Tasker, Sons & Co., 

Sheffield, for telephone and electric lighting work. 
To QUEEN ALEXANDRA. 

From the Lord Chamberlain.—City and Suburban Electric Carriage Co., 

London, for electric carriages. 


Salford.—At the Corporation meeting on Wednesday, Mr. Higson 
objected to a proposal by the Tramways committee to construct the 
permanent way of the Worsley-road and Parrin-lane tramways by 
Corporation workmen. He asserted that the lines already con- 
structed by direct labour had been badly laid, and that money had 
been cxtravagantly spent. 

The chairman of the committee (Ald. Linsley), in reply, said the com- 
mittee had intended to let the work to contract, but had been pressed by 
Eccles Corporation to do it themselves, the latter body being of opinion 
that the work would be better done if carried out by direct labour. There 
being only a little over a mile of track, the committee had acquiesced in 
the proposal. 

Other members complained of the way some of the existing lines had 
been laid, and opposed the committee’s recommendation, which, however, 
was ultimately adopted. 

The Electricity committee recommend the Corporation to apply 
for sanction to a further loan of £25,000 to cover anticipated expen- 
diture on house-service connections, &e., during the next two or 
three years, E 


School Lighting.— West Ham Education committee have 
decided to adopt electric lighting in the Stratford Higher 
Elementary School. i 


South Africa.—The 


Gazette,” states that— 


Pretoria Town Council have been making inquiries as to the total 
horse-power generated by steam and used in the district, and intend to 
propose the substitution of electric motors, to be supplied with current 
from the municipal electricity works. 

The general manager of the Cape Town Docks (Mr. Hammersley- 
Heenan) recommends the installation of electric cranes and travellers at 
the docks. 

King William's Town Electric Co. are putting down an additional 
unit of plant at their generating station. 

Messrs. E. R. and F. Turner, Ipswich, hwe installed electric lighting 
plant at Messrs. J. P. Malan & Co.'s Worcester (Cape Colony) flour mill. 

Mr. Robert Poole is supplying the electrie cableway to be used during 
the construction of the Zambesi River railway bridge. 

Generating plant to supply electricity in an area of 4 sq. miles is about 
to be installed at Indwe Collieries (Cape Colony). 

Exports from the United States to South Africa in September last 
included electrical machinery of the value of £602, a decrease of £333 
compared with September, 1902, and scientific instruments (including 
telegraph and telephone wire, £2,644, a desrease of £703. 


“ British and South African Exports 


Southend-on-Sea —During the past year the number of pas- 
sengers carried on the Corporation electric tramways was 3,288,408. 
The traffic receipts amounted to £15,475. 


Spain —Particulars are given in the Madrid Gazette for Jan. 1 
of Royal orders authorising concessions, without State subvention, 
for several electric lines of tramway and railway in Spain, the 
concessions being for varying periods of from 60 to 99 years. 


Stirling and Bridge of Allan Tramways.—Bridge of Allan 
Council have referred to a committee a request of Stirling Council 
for consent to the latter authority acquiring the existing tramways 
and converting them to electric traction, and extending the system 
to Bannockburn. 


Scockport.—The Mayor, as chairman of the Tramways com- 
mittee, gave an explanation to the Council on Wednesday, of the 
circumstances under which the committee had on Monday called 
for the resignation of Mr. H. MeCormick, manager of the municipal 
tramways, and Mr. J. Sykes, senior clerk. 

There had been, he said, no allegation of dishonesty. The cash books 
were in perfect order. The action of the committee was in respect of 
neglect of duty in not properly entering up the stores and other books 
necessary to the proper management of the undertaking. 

Mr. James FerNLEY snid there was a feeling in the town that the 
committee had been somewhat severe. 

The action of the committee was confirmed. 


Street Lighting Contracts.—During the past year or so the 
Gilbert Are Lamp Co. (Ltd.), of Chingford, have carried out three 
small street-lighting contracts for Eccles, where some interesting 
lighting with small watt, open-type 6ft. carbon lamps is being done. 
The company claim to be pioneers of small-watt street lighting on 
any large known scale, and state that their 5-ampere 250-volt open 
type, and also their later 200-watt enclosed lamps, have proved very 
successful. 


Sunderland.— For the position of assistant tramway engineer 
Sunderland Tramways committee received 84 applications, and 
these have been reduced to Messrs. D. A. Hamilton (Lancaster), 
L. E. Harvey (Halifax), J. G. Laing (Harrogate), W. T. Robson 
(Hull), G. W. Robinson (Birkenhead), and T. Wilkinson (Aberdeen). 


Swansea.—At the meeting of the Electricity committee on Wed- 
nesday it was decided, on the recommendation of the borough elec- 
trical engineer (Mr. Prusman) that the supply of electricity to 
Morriston should be effected on the two-phase system, and that the 
same mains should be used for lighting and traction. The construc- 
tion of the Morriston, Bryn-road and Walter-road tramways will, it 
is hoped, be commenced in a month’s time. 


Victoria (Australia).—Subject to the permission of the Minister 
of Public Works, Mr. A. E. Morgans, M.L.A., has agreed with 
Essenden and Flemington Councils to construct a series of electric 
tramways, the several local authorities having the right to purchase 
at the expiration of 14 years. 


U.S. Trade with Britain and British Possessions.— The 
following figures are extracted from a report prepared by Mr. E. 
Seymour Bell, British Commercial Agent in U.S.A., and refer to 
electrical machinery exported to the United Kingdom aud British 
possessions by the United States during the years ended June, 1901, 
and 1903 respectively. Mr. Dell, in his report, anticipates an 
enormous over-production of all kinds of machinery and other 
exportable articles in the United States at an early date, as 
iinmense sums have been spent in extending and improving works 
all over the country.” The demand in the United States for these 
goods is said to have already commenced to fall off, and when this 
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feature becomes more pronounced a large overplus will remain to be 
dealt with in the manner indicated below :— 


1901. 1903. 

British North America ............ $307,419 .. $1,210,900 
West Indies and Bermuda .............. 26,349 .. 51,799 
British East Indies vigas 317,081 .. 25,622 

„ Australasia .................... 169,539 .. 200.469 

» Africa (all Africa) ..... AL de 34,849 .. 122,434 
Hong Kong ................. i eese ur. 11,873 . 18,808 
Total exprtd. to British oversea possessions 1,367,104 .. 1,660,032 
Percentage of total United States exports.. 233 s 24-7 
Exports to the United Kingdom amounted to 2,760,733 .. 2,256,062 
Percentage of total United States exports.. 47 5 39 0 


The total exports from United States were $5,812,715 . . $5,779, 159) 


West Bromwich. Sanction to a further Joan of 412.177 for 
extensions of the electricity undertaking, repavable in 25 vears, has 
been obtained by the Council. 


Workhouse Lighting.—lthdown (Dublin) Guardians have 
decided to ask the principal electrical contractors in. Dublin for 
estimates of the cost of fitting up their workhouse for eleetrie 
lighting. 


York.—The City Council have increased the salary of Mr. Beckett, 
mains and works superintendent, to £175, with a further increase 
of £25 in 12 mon-hs. 


Social.—On Friday last there was held the second annual social 
gathering of the employés of the Sir Hiram Maxim Electrical and 
Engineering Co. The company included Sir Hiram Maxim, Mr. 
de Meray (chairman of the company), Mrs. de Meray, most of the 
directors and the chiefs of the various departments. During an 
interval in the programme Sir Hiram entertained the party with 
an account of the early struggles in the introduction of electric glow 
lamps, and Mr. de Meray referred to the increase of the company's 
business, necessitating the extension of the factorv. He referred 
with satisfaction to the help which the employes had rendered to the 
company during the progress of the works. 


The usual seasonable “high jinks” were held at the works of 
Messrs. Crompton & Co., Chelmsford, on Saturday last, when a 
Christmas-tree entertainment and a baby show again formed con- 
spicuous items on the programme, the arrangements being carried 
out under the supervision of Mr. H. C. Hawkins. Mrs. Crompton, 
aMrs. Brunton and Mrs. Price had to decide upon the merits of 

bout 20 infants, and this ** turn“ proved, as usual, a very popular 

ne. Col. and Mrs. Crompton received a very hearty reception and 
cordial vote of thanks. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; Xew Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


Brighton Corporation invite tenders for supply and delivery of 
steel poles, trolley wires, bases and section pillars, cast-iron fittings, 
pole baci overhead line fittings, span and guard wire, switch 
gear, feeder, distributing and telephone cables, bonds, wood paving 
blocks and granite setts. Specifications from the traniway engineer 
(Mr. Thos. B. Holliday), Lewes-road, Brighton. Tenders to town 
clerk (Mr. Francis J. Tillstone), Town lall, Brighton, by 10 a.m. 
Jan. 18. See also advertisement. 


Hornsey Borough Council invite tenders for two dry-back or 
water-tube boilers, sinoke-consuming apparatus, two 800kw, steam 
dynainos, one 100kw. steam dynamo and two motor generators. 
Specifications after 12th inst. from the consulting engineer (Mr. 
Robert Hammond), 64, Victoria-street, S.W. Tenders to the town 
clerk (Mr. F. D. Askey), Southwood-lane, Highgate, London, N., 
by 10:30 a.m. Feb. 8. See also advertisement. 


Tenders are invited on behalf of the Municipality of Johannesburg 
for the supply of solid copper and flexible protected tramway rail 
bonds. Specifications, &c., may be seen at the offices of the consult- 
ing engineers (Messrs. Mordey and Dawbarn), 82, Victoria-street, 
London, S.W., after 11th inst. Tenders to Messrs. Mordey and 
Dawbarn by noon 18th inst. See also advertisement. 


Tonbridge Electrie Lighting committee invite tenders for 50 elec- 
tricity meters. Specifications from the resident electrical engineer 
(Mr. J. A. Dernard Horsley). Tenders to the clerk to the Council, 
Tonbridge Castle, Tonbridge, by noon Jan. 23. See advertisement. 


Belfast Gas and Electric committee invite tenders for motor 
balancer and motor boosters. Specifications from the city electrical 
engineer (Mr. Victor H. M’Cowen). Tenders to the town clerk (Sir 
Samuel Black), Town Hall, Belfast, by Jan. 22. See advertisement. 
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Belfast Gas and Electric committee also invite tenders for elec- 
tricity meters. Tenders to Sir Samuel Black by noon Jan. 15. 


Whitby Urban District Council invite tenders for the supply and 
delivery of feeding and distributing mains. Specifications from the 
electrical engineer (Mr. L. H. King), to whom tenders by Jan. 25. 
See advertisement. 


Glasgow Corporation invite tenders for providing and erecting at 
their generating stations two 3,000kw. 6,500-volt three-phase turbo- 
alternators and condensing plant; one 2,200 n.r. engine coupled to 
a double-current generator and transformers ; and six 500kw. motor 
generators and rotary converters. ‘Tenders to Mr. James G. Monro. 
City-chambers, Glasgow, by Jan. 11. 


Erith Urban District Council invite tenders for two Lancashire 
boilers, steam feed pump, pipes, &c.; surface condenser, with 
steam-driven air and circulating pumps; three-phase alternator and 
direct-coupled high-speed enclosed-type steam engine of 500kw. ; 
and extensions to main switchboard and cable connections. Tenders 
to the clerk (Mr. Charles II. Fry) by noon Jan 18. 


The Guardians of St. George's (Hanover-square) Union invite 
tenders for the electric wiring and mains required at their Fulham- 
road workhouse. Tenders to Mr. Thos. Worlock, St. George's 
(Hanover-square) Hall, Mount-street, London, W., by Jan. 18. 


Wallasey Urban District Council invite tenders for about 7,100 yds 
of concentric armoured cable, with joint boxes and section boxes 
Tenders to Mr. H. W. Cook, Public offices, Egremont, Cheshire, by 
Jan. 16. 


Pontypridd Urban District Council invite tendersfor pipe work 
and meters. Tenders to the chairman of Electric; Lighting and 
Tramways committee by noon Jan. 15. 


Tenders nre invited for the public electric lighting of the city of 
Punta Arenas (Straits of Magellan) Tenders will be opened on 
June 28. Further particulars from the Chilian Legation, 29, 
Queen's Gate-terrace, London, S.W. 


Liège municipal authorities invite tenders until 16th inst. for 
track material and apparatus for the Maghin-Fetinne-Guillemins 
electric tramway. Particulars (for 12fr.) from the Bureau Adminis- 
tratif, and tenders to L’Annexe de Hotel de Ville, Liège. 


Tucuman (Argentina) Municipality invite offers for public clec- 
trie lighting. 

Azul (Argentina) Corporation invite tenders for erecting and 
working electricity works. 


TENDERS RECEIVED AND AOOEPTED. 


Todmorden Corporation have accepted the following tenders in 

connection with their electricity supply department :— 

Yates and Thom, steel boilers. 

E. Green & Son, economiser. 

Electric Power Storage Co., storage battery. 

Worthington Pumping Co., condenser, pumps and injectors. 

Bertram Thomas, switchboard. 

W. T. Glover & Co., cable work. 

Bruce Peebles & Co., steam dynamo and Willans engine. 

Rodgers and Kaye, crane, 


The “ Australian Mining Standard " states that the Austral Otis 
Engineering Co. (agents of Ganz &.Co.) are supplving to the order 
of Messrs. Bewick, Moreing & Co. a three-phase alternating-current 
power plant at the Oroya-Brownhill mine, Western Australia. The 
plant will comprise a three-phase generator and three-phase motors 
of an aggregate capacity of 200 B. H. p., switchboard, &c. 


The British Electric Plant Co. have secured the order for four 
generators, each of 60kw., for the two turbine steamers (cach of 15,000 
tons displacement) at present being built in Belfast and Glasgow 
for the Allan Line. The lighting of each boat will necessitate the 
equivalent of 4,000 8 c.p., and electric fans and motors for various 
purposes will also be installed. 


Among recent contracts obtained by Messrs. Bellis an Morcom 
are the following :— 

Through the Electric Construction Co., eight 1,100 н.р. engines, 
capable of giving 25 per cent. overload, for coupling to E.C.C. generators ; 
two 250 н.р. engines for coupling to E. C. C. dynamos; four condensing 
plants to deal with exhaust steam from above, for the Park Royal station 
of the Great Western Railway Co. 

Seven engines, coupled to E.C.C. dynamos, for H. M. S. Formidable,” 
“ Implacable,” Irresistible, London,“ Bulwark " and Venerable.” 

From Laird Bros., three engines, coupled to Siemens dynamos, for 
H. M. S. Liffey,” “ Moy,” and Ouse.” 

From Hawthorn, Leslie & Co, three engines, coupled to Siemens 
dynamos, for H.M.S. “ Boyne,” ** Doon,” and Kale.” 

From Metropolitan Asylums Board, one engine, coupled to Biemens 
dynamo, for Grove Hospital. 

From Bruce Peebles & Co., two engines, for coupling to Peebles dynamos, 
for Todmorden. 

From Allgemeine Elektricitäts- Gesellschaft, four engines for coupling 
to A. E. G. generators, for East London Harbour Board. 

From Messrs. Dick, Kerr & Co., two engines, for coupling to English 


Electric generators, for East London (South Africa) Municipality. 
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The International Electrical Engineering Co., Clun House, Surrey- 
street, London, W.C., have secured the order for the complete 
equipment of the new Peterborough works of Messrs. Werner, 
Pfleiderer and Perkins. 'The plant consists of a number of elec- 
trically-driven overheud travelling cranes, electric locomotive, 
motors, generators, switchboards, &c. The same firm have carried 
out an installation of generators and motors at Messrs. Werner, 
Pfleiderer and Perkin’s London works. 


Messrs. Rowland Carr & Co. have received a further large order 
for troughing and paving covers for telephone work at Oporto to the 
extent of about 10 miles. 

The contract for the electrically-operated swing bridge to carry 
the railway across Dover Docks from the new Prince of Wales’ 
Pier has been placed with Sir W. G. Armstrong, Whitworth & Co. 


BUSINESS NOTIOES. 


The business of the Electrical Transmission Co., of Hammersmith, 
has been amalgamated with that of the Sturtevant Engineering Co. 
(Ltd.), 127, Queen Victoria-street, London, E.C., and (works) Bank- 
side, S.E. This amalgamation will largely extend the operations 
of the Sturtevant Company, and the Bankside works will now be 
devoted to the manufacture of apparatus connected with the higher 
forms of motor control for lifts, hoists, cranes, pumps, &e. At the 
Hammersmith works the manufacture of main switches, traction 
accessories, feeder and section pillars, speed regulators, motor 
starters, &c., will be carried on. The offices of the amalgamated 
company will be situated at the Queen Victoria-street address, 

Messrs. Moul & Co., 76-78, York-street, Westminster, London, S.W., 
have taken over the electrical department of O. Berend & Co. (Ltd.) (in 
liquidation). The former company notify that orders placed with 
the receiver and manager of the last-mentioned firm will be executed 
by them, and all quotations of O. Berend & Co. (Ltd.) remain in 
force. 

The Davis Electric Lamp Co., 17, Moor-street, Cambridge-circus, 
London, W.C., are now connected on the telephone 7253 Central. 

Messrs. Monté Callow & Co. have appointed Mr. R. A. Young, 
Ward's-buildings, High Bridge, Newcastle-on-Tyne, district repre- 
sentative for the sale of “ Perfecta” motor starters, regulators 
and controllers Mr. Young does not propose to sell motors or to 
engage in general electrical contractor's work. 

Messrs Н 5 Sanders and J. B Wake, mica merchants, &e, 
28, Great St. Helens, London, E.C., have dissolved partnership. 
Debts by Mr. Wake. | 


Mr. Robert Mitchell. formerly demonstrator in the Physical 
Laboratory of the Royal College of Science, South Kensington, and 
latterly with Sir George Bullough, of Messrs. Howard and Bullough, 
Accrington, has joined the directorate of the Phoenix Dynamo 
Mfg. Co. (Ltd.), Bradford. | 

Mr. Charles J. Hall has resigned his position as manager of 
the electrical department of Messrs. John Fowler & Co. (Leeds), 
Ltd., of Leeds, which was commenced by Mr. Hall for the firm 
in 1891. 

After Jan. 15, the addresses of the New General Traction Co. 
(Ltd.), the Coventry Electric Tramway Co. (Ltd.) and the Norwich 
Electric Tramways Co. will be 20, Bishopsgate-street Within, 
London, E.C. 

Mr. E. Macgregor Duncan, consulting engineer, 27, Old Queen- 
street, Westminster, has opened an office at St. Lawrence-chambers, 
Butter Market, Ipswich, in order to deal with his consulting work 
in the eastern counties. 

The offices of the Buenos Ayres Electric Tramways Company 
(Ltd. are now at 78, Cornhill, London, E.C., and Mr. C. A. 
Hunii has been appointed secretary, vice Mr. T. H. Evans, 
resigned. 

Mr. Douglas Wells, M. I. IL E., notifies us that he bas removed 
from No. 11 to No. 10, Rue de la Pépiniére, Brussels. Mr. Wells 
represents several British electrical engineering firms. 


LIQUIDATIONS, BANKRUPTOIES, &c. 

The trustee in the failure of Dr. F. H. Bowman, consulting elec- 
trical engineer, 39, Victoria-street, London, S.W., has been released. 

The trustee in the bankruptcy of Geo. Calvert, electrical engineer, 
&c., formerly trading at 487, Kingsland-road, London, N.E., has 
been released. 

Mr. E. H. Hawkins, 8, Barbican, London, E.C., has been 
appointed trustee in the failure of Thos. Hyom (trading as Tom 
Hyom), electric light fitter, &c., 189, Fawcett-road, Southsea. 

Claims against the City and Suburban Electric Carriage Co. (1903), 
Ltd., must be sent by Feb. 17 to Mr. W. B. Peat, 3, Lothubry 
London, E.C. 

The Electrical Wool-Pulling Syndicate (Ltd.) is to be wound up 
voluntarily. Mr N. R. Dickinson is liquidator. 

A meeting of the Column Printing Telegraph Syndicate (Ltd.) 
will be held on Feb. 8, at 5, New Bridge-street, London, E.C., to 
receive an account of the winding-up. 


Winding-up Petition.—The petition of Mr. A. G. Paine for the 
winding-up of the Electric Tramways Construction and Maintenance 
Co, (Ltd.) will be heard in the High Court on Jan. 12. 


Sale by Auction.— By order of the Court, Messrs. Fuller, Horsey, 
Sons and Cassell have been instructed to offer for sale by auction (in 
one lot) at the Mart, London, E.C., on Tuesday, Jan. 26, at 1 o'clock, 
the valuable freehold engineering works known as the Trusty 
Engine Works, Cheltenham, occupying an area of about 4 acres, 
with sidings to the Midland Railway. The whole of the fixed plant 
and machinery, and the goodwill of the business will be included. 
Orders to view from the auctioneers, and particulars (when ready) 
of Messrs. Mackrell and Ward, solicitors, 1, Walbrook, London, 
E.C., Messrs. Rodgers & Co., solicitors, 30, Bank-street, Sheffield, 
Mr. R. Hooper Radford, 15, St. James’s-row, Sheffield, Mr. 
Howard Field (receiver), 38, Mincing lane, London, E.C., and of 
the auctioneers, 11, Billiter-square, London, E.C. An advertisement 
contains additional particulars. 


Works, &c., for Sale.—Some modern well-equipped car-building 
works, occupying & covered area of 8? acres, with 25 acres available 
for future extensions, are advertised for sale in another column. 
Applications to Messrs. Wheatley Kirk, Price & Co., 46, Watling- 
street, London, E.C. 

Some manufacturing premises are advertised for sale or letting 
on lease, without restriction and with or without steam power. 
The premises adjoin Laindon station, Essex, 22 miles from London. 
Particulars from Messrs. I. Levy & Son, 62, Albany-road, Old Kent- 
road, London, S.E. 


Catalogues, &c.—A new catalogue of “Neptune” copper rail bonds 
for electric tramways and railways, manufactured by Messrs. Felten 
and Guilleaume, of Mulheim-on-Rhine, Germany, reaches us from 
Messrs. W. F. Dennis & Co., 49, Queen Victoria-street, London, 
E.C., who are sole agents for these goods in the United Kingdom. 
All parts of these bonds, with the exception of the steel drift pins, 
consist of solid drawn copper, the bonds being drop-forged from 
one piece and the terminals accurately made and finished to an even 
surface. The flexible bonds are also made throughout from drawn 
copper, the heads being fixed to the connecting wires or strips by 
drop-forging, in accordance with a patented process, the property 
of the manufacturers. Various designs of these bonds are illus- 
trated, described and priced, and examples of rail bonding with 
* Neptune ” bonds are given. | | 

From the International Electrical Engineering Co., Clun House, 
Surrey-street, London, W.C., we have received a bulletin describing 
an electrical installation with hoisting machinery in some collieries 
at Gilly Lez-Charleroi, Belgium. The colliery compariy decided to 
use three-phase alternating-current plant for working and the order 
was placed with the International Electrical Engineering Co., who 
put down a 300 B. H. p. Van den Kerchove engine with boilers of the 
Galloway type. The three-phase alternator is of the International 
Company’s manufacture, with stationary armature and revolving 
field. The most important part of the installation is the hoisting 
machine, which is the largest of its kind in Belgium driven by three- 
phase current and absorbs more than 75 per cent. of the total 
output of the machincry installed. 

The January Progress” leaflet of the General Electric Co. is 
ready. Several items of apparatus in the company’s list have been 
reduced in price. 


Messrs. Gibbon Bros, of Dudley, Worcs., have ready а new 
illustrated catalogue of elevating and conveying machinery. 


Calendars, &c.— The peculiarities of our climate necessitate fre- 
quent reference to the barometer, and Messrs. Stegmann & Co., 
electric lighting contractors, &c., of Clapham Junction, London, 
S.W., are sending out a handy form of barometer-thermometer as 
a New Year's greeting to their customers and friends. 

From Messrs. Cecil Hodges & Co., 52, Queen Victoria-street, 
London, E.C., we have received an illustrated complimentary card 
with an intimation that we have been “switched over from 1903 
to a full current of prosperity for 1904." 

The useful blotting-pad New Year's emblem of the Hart Accu- 
mulator Co., Marshgate-lane, Stratford, London, E., has also to be 
acknowledged, and will find a place amongst our desk equipments. 

From the Coalbrookdale Company we have to acknowledge the 
receipt of a useful daily reminder pad for 1904, in which room 18 
found for description and illustration of a large number of the comi- 
pany's special class of manufactures. As this pad is in a substantial 
case, it will last out the year, which is more than can be said for a 
good many pad calendars on the market. 

The British Prometheus Co. (Ltd.), of Kingston-on-Thames, are 
issuing a neat desk calendar, which is strongly made. 

From the Willesden Paper and Canvas Works, Willesden Junction, 
London, N.W., we have to acknowledge the receipt of a hanging 
tear-off calendar showing various uses of Willesden insulating paper. 

Amongst the annual calendars and diaries which reach us from 
year to year, the useful pocket-book and memoranda issued by the 
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Eastern and Associated Telegraph Companies is conspicuous, and we 
have to acknowledge the receipt of this pocket-book for 1904. The 
chronological data is of particular interest to electrical men. 


The regular annual reminder of the New Year is to hand from 
Messrs. W. H. Willcox & Co.,the well-known engineers’ sundries men 
of 28, Southwark-street, London, S.E., who forward a hanging pad 
calendar upon which a small portion of the infinite variety of goods 
manufactured and supplied by the firm are listed and illustrated. 


“ Lockwood's Builders and Oontractors’ Price Book,” 1904.— 
This excellent annual, published by Messrs. Crosby Lockwood & Son, 
London (price 48.), is to hand, and is, as usual, crowded with 
information for all who have to do with building and general 
contracting work The editor (Mr. Francis T. W. Miller), in his 
preface, reviews the uneventful history of the building trade of the 
metropolis during the past year, and notes a lack of enterprise in 
that particular branch of industry. The electric lighting section of 
the book, which is a lengthy one, has been entrusted to Mr. А P. 
Haslam. Besides the varied contents of special value to builders 
and contractors, there is, in the form of appendices and lists of 
various kinds, a good deal of information of value to traders in 
general. The book is fully indexed, and may be accepted as a good 
guide to prices current in the building trades. The editor does well 
to call attention to the fact that the labour charges included in the 
book are those for the metropolitan area. In anappendix (Н) there 
is given in full the Phoenix Fire Office rules issued in January, 
1902! The present rules of the Phenix Company (dated March, 
1903) differ in many important points from those of January, 1902. 
We fail to find any trace whatever of the new Wiring Rules of the 
Institution of Electrical Engineers, published in February, 1908. 
This strikes us as a singular omission, more especially as already 
inany of the leading fire offices have adopted these rules. 


Imports.—The following are the vaiues of imports to this country 
during December last :— 

Electrical machinery, £49,375 ; telegraph cables and apparatus, £1,379; 
other electrical goods and apparatus, £86,969. The respective totals for 
the 12 months ended Dec. 31 were £554,643, £57,360 and £819,057. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including e and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Dec. 81 to Jan. 5, with the 
ports of destination :— 

Africa—Alexandria, £151; Cape Town, £396; Delagoa Вау, £4,148 ; 
Durban, £531; East London, £118 (including £22 telegraph material) ; 
Tangier, £80; Argentina—Buenos Ayres, £84; Australasia —Adelaide, 
£1,308; Perth, £413; Sydney, £2,948 (including £94 telegraph 
material). -Canada—Toronto, £15. Chili Valparaiso, £59. France — 
Paris, £784. German)) Hamburg, £85. Holland—Amsterdam, £20. 
Hong Kong, £368. India—Bombay, £118; Calcutta, £548. Japan— 
Yokohama, £859 (telegraph wire). Siceden—Stockholm, £98 (telegraph 
wire) West Indies—-St. Lucia, £28.  Zanzibar— £88 (including £59 
telegraph material). Total (for six days), £13,087, against £44,239 for 
one week last year (Dec. 81 to Jan. 6). 
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The fcllowing List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered, Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nors.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panics application, an asterisk is a fized. 

Unless otherwise stated, the application is made in London. 

October 22, 1903. 

22,800 J. T. Pearson. Burnley. Electric belts. 

22,804 and 22,805 H. Luirngs and R. N. L. Lynton. Ву fleet. Regulators 
for electric circuite. 

22,820 C. D. Burnet. Liverpool Fuse boxes or fittings. 

22,840 A. M. Barnes,  Lampholders for electric lighting. 

22,858 F. A. CHANDLER and b. BoNNIKSEN, Coventry. Electric clocks, 

22,904 E. A. CaROLAN (G.E. Co., U.S.) Controlling electric bo»eters. 

22,905 E. A. CAROLAN (G.E. Co., U.S.) Rheost ats. 

22,906 E. A. CAROLAN (G.E. Co., U. S.). Machines for covering electric 
conductors with insula ing material. 

22,907 E. A. CaRoLAN (G.E. Co., U. S.). Controlling devices for electric 
vehicles. 

22,908 E. A. CaRoLaAN (G.E. Co., U. S.). Switches. 

22,909 E. A. CAROLAN (G.E. Co., U.S.) Dynamo-electric machines. 

22,910 E. A. CAROLAN (G.E. Co.,U.S.). Bearings for measuring instruments. 

22,911 E. A. CAROLAN (С.Е. Co., U. S.). Alternating-current motors. 

22,912 E. A. CARoLAN (G.E. Co., U. S.). Dynamo-electric machines. 

22,915 E. A. CAROLAN (G.E. Co., U. S.). Alternating-current motors and 
controlliog same. 

22,914 E. A. CaRoLAN (G.E. Co., U.S.) Emergency brakee for vehicles. 


October 25, 1905. 
22,919 R. M. Завуск. Glaegow. Compound for insulating, water- 
proofing, &c. 
22,955 W. H. Corvus. Wire terminal grip. 
22,981 J. HARMATTA. Weeding by electricity. 
25,057 B. G. Lamme. Siogle-pbase alternating-current motors. 
applied for Oct. 51, 1902, date of application in U.S.)* 
25,086 H. M. KooUß. Regulation of dynamo-electric generators. 
22,996 W. R. N. Garp. Incandescent lamp holders with ehade carriers. 
25,02 


(Date 


October 24, 1903. 
1 V. Hors. Manchester. Switches, cutouts, &c. 
25,045 W. D. Warts, Glasgow. Magnetic compasses.” 
25,049 E. W. Lewis. Coventry. Attaching wires to terminals of spark- 


ing plugs. 
October 26, 1903. 
23,102 and 23,103 J. F. Carey. Application of electricity for the pro- 
duction of tcenic effects at places of entertainment. 
25,110 T. L. Boro. Wolverhampton. Electric potential governors. 
23,120 J. Выов. Storage battery plates.“ 
151 H. KOLLER and P. AskgNAsv. Apparatus for producing circulation 
of electrolyte in electrolytic "a 
P. J. BvrrAUD and R. Tavian.  Electrio igniters. 
К. A. Егвтзв. Electrically heated handles.“ 
L. Witson. Protecting devices for parallel fceders.* 
81 J. MANNHEIM. Electric traction systems. 


October 27, 1903. 
A. D. Jongs and JaNpus Авс Lampe AND ELECTRIC Co. 
electric generators and motors. 
224 J. H. GomHsT. Electrically illuminated signs.“ 
„225 J. H. GomHsT, Electric lamp sockets.“ 
,254 A. Baanss and Н. B. Crouse. Ground anchors for cables.“ 
„250 P. A. Newron. Receiving instruments of printivg telegrapha 
(Eltypic Mfg. Co., U.S.)* 
23,285 G. E. Sunpquist and R. H. WaHr. Liverpool. Telephone relays 
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or repeaters. 
23,302 G. B. BowELL and PEARSON Fire ALARM. Automatic fire- alarm 
sy stems. 
October 28, 1903. 


23,318 A. J. HowARD. Taunton. Suspending overhead conducting wires. 

23,333 J. M, Moss. Liverpool. Magnetic se tors. 

23,337 E. Moors. Isle of Man. Adjustable arm reet for telephone. 

23,350 Warwick MacurwzRny Co. (G.E. Co., U.S.) Automatic brakes for 
elastic-fluid turbines 

25.553 Warwick Macaingry Co. (G.E. Co., U.S.) Drilling apparatus 

23,355 Warwick MacHINBRY Co. (O. K. Co., U. S.). Electrically operated valves 

23,356 Warwick MacHINEBRY Co, (G.E. Co., U.S.). Governing mechanism. 

25,559 F. H. pz VEULL& Birmingham. Sparking pluge. 

23,375 A. ScHNBLLER and D. KOoEZLEMAN. Electric silent discharge 


apparatus. 
| October 29, 1903. 

23,406 W. Parkinson. Kingston-on-Thames. Twin-wire switch. 

23,443 and 23,444 Crompron & Co. and W. A. Price. Chelmsford. 
Electrical instruments. 

23,461 P. A. Ксвинв. Electric generating apparatus. 

23,469 F. C. Newton. Automatic switch for motors. 

25,478 A. Автом. Electrical tranemission of energy through space. 
(Date applied for Aug. 23, 1903, date of application in Italy.)* 

25,482 G. Ковват. Secondary batteries. (Date applied for Nov. 7A 
1902, dats of application in France.)* 

23,488 A. Автом. Electrical transmissions of energy through space. 
(Date applied for Sept. 12, 1903, date of application in Italy.)* 

23,490 О. Імват, (C. Potter, U.S.) Storage battery plates.“ 


October 30, 1903. 
23,521 S. WuiPP. Rochdale. Loose handle automatic magnetic blow-out 
circuit-breakers. 
23,523 J. ZACHABIAS and E. LAskER. Liverpool. Astatic magnet.“ 
25,558 L. CALLENDER and A. CALLENDEBR. Derby. Electric hypodermic 


545 A. Blackman. Batteries. 

25,546 A. B. CabickshHAxk. Telephone mouthpieces or receivers. 

25,557 A. P.STECKEL. Electrical clutch and brake mechanism.“ 
574 


,585 E. L. PrNcuING and W. Н. WALTON. 


October 31, 1905. 

25,592 G. J. PHiLPOTT and G. H. ALpzRTON. Brighton. 
controllers. 

23,608 J. ToxLrxsow and Н. Lomax. Manchester. Switches. 

235,650 A. Јлмез aud LONDON Motor ENGINEERING Co. Overhead wiring 
spans, cars, circuit-breakers, frogs and trolley heads. 

25,656 W. A. BRowx. Raising and lowering arc lamps. 

25,647 J. McLavaHrw. Are lampa.“ 

25,652 SociÉTÉ ANONYME DES ATELIERS DB MECANIQUE DB PRECISION DB 
TERBRITET. Electricity meters. (Date applied for, Nov. 10, 1902, 
date of application in Switserland.)* 

23,663 Sismens Ввоз. & Co. (United Telpherage Co., U.S.) Telpherage.* 

25,664 Sismens Bros. & Co. (Siemens and Halske A.G., Germany.) 
Automatically starting and braking motors.* 

25,686 A. JoussoN. Hereford. Fog or danger signal, electric railways. 

23,712 Н. NgAMER. Dry batteries. 

23,715 and 25,716 E. M. T. Boppam. Electric and interlocking apparatus 
for electric signals and points. 


Electric circuit 
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23,717 E. M. T. Boppam. Operating electric signals by contacts with 
traine. 

23,743 L. P. C. Норзом. Electrical indicators. 

23,750 E. DANNEELs. Electric signalling apparatus for railways.“ 

23,767 Нлізвү ELECTRIC GENERATOR Co. (Halsey Electric Generator Co., 
U.S.) Galvanic batteries. 


November 3, 1903. 

23,780 H. A. MEREDITH. Birmingham. Insulated cam for contact breaker 
of internal combustion engines. 

23,830 W. W. Bartow. Electric light fittings. 

23,835 P. M. A. MATTHEWS. Manchester. Electrical res‘stances. 

23,856 D. H. GarNsrFoRD and F. Smart. Nortbampton. Contact maker. 

23,851 STOTBERT AND Prrr and W. Pirr. Electric cranes. 

25,055 E. ро Bors and Reason Mra. Co. Mercury electrolytic apparatus 
for meters and switches. 

23,854 О. Iuray. Effecting a phase-shift of 90deg. or more between 
pressure and field in the shunt circuit cf alternating-current 
meters. (Siemens-Schuckert-Werke G.m.b., Germany.)* 

23,262 H. von KOHLER. Electric log recording apparatus.“ 

23,863 J. H. HALLBERG. Electric distribution systems.“ 

23,876 A. Korn. Autographic telegraph systeme.“ 


November 4, 1902. 

25,881 O. D. Lucas. Insulating materials and substitutes for ebonite. 

25,915 W.L.MiLLER. Glasgow. Electric light adapter for reading lamps. 

23,918 and 25,919 L. R Keoca and B. BRovuaurow. Canada. Manu- 
facture of alumina and by-products.* 

23,928 J. BusH. Automatically cuttiug-out resistance in alternating- 
current electrmotors. 

25,950 A. N. PETIT. Sound receiving and reproducing instruments, 

25,955 J. La1iRD. Shades or reflectors for electric lamps. 

25,948 G. J. Conaty. Birmingham. Electric tramcars. 

25,961 E. CuNnLirrs-Owen, E. W. J. Масромлір and A. F. HARMER. 
Meters fcr use in electric heating ard other systems or for 
recording periods of time. 

23,978 E. GiRAND. Overhead conductors. 
1902, date of application in France.)* 


November 5, 1903. 
DE LA R. RENDELL and G. A. MiNsHaLL. Stoke-on-Trent. 
Electric ignition devices. 
.J. FULLER. Leeds. Electrically operating switches. 
THoxPSON. Leeds. Electric light switches. 
BASTIAN. Are or mercury vapour lamps. 
WHrTE. Printing telegraph receivers. 
GAMBLE, Liverpcol Apparatus for telephones, &c. 
HowonrH. (D. P. Perry, U.S.) Storage batteries 
November 6, 1903. 
‚085 E. S. G. Квз. Wo'verhampton. Electric propulsion of vehicles. 
H. Levi and L. Levi. Hull. Automatic fire alarm. 
,098 J. AzaRoLa. Manchester. Apparatus for limiting currents.“ 
W. W. G. WEBB, J. Hatt, C. Н. Orrorp and A. C. BARFIELD. 
Electric ignition apparatus. 
24,116 B. C. MoLLox. Electrical machines. 
24,127 J. ZwiEBEL, Electric bath tubs and electrodes.* 
24,129 A. P. ZaNr. Structure of alternatora. 
24,150 F. W. GrouLp. U. K. I. electric dental and manicure engine. 
24,142 Н. C. Levis. (A. G. Davies, U.S.) Regulating electric lamp:. 
24,144 О. JuNGGBEN. Electrically controlled valves, (Date applied for, 
Nov. 15, 1902, date of application in U.S )* 
21,145 A. R. Dopor. Elastic fluid turbines. (Date applied for, Nov. 7, 
1902, date of application in U.S )* 


Noveinber 7, 1903. 
24,164 C. Н. ILes and W. AnMISTEAD. Wolverhampton. Sparking pluge. 
24,200 M. Mancowskr. (R. Klemm, Germany). Portable electric fan. 
24,212 H. J. Happan. (S. Zielenziger, Germany.) Controlling arc lamps.* 
24,214 W. R. MacponaLp and G. E. Hzvr.Dia. Connections for fuses. 
21,216 m MansH and H. H. S. MansH, Cutouts having two or more 
uses. 
24, 217 T. H. Marsu and H. H. S. Marsu. 
eut - ine. 
24, 220 О. GERGAcsEVics. Liverpool. Electric gas lighters. 
24,229 J. E. WALLER. Combination of electric lamp with a cigar lighter. 
24,255 W. J. Davy. Are lamps. 
November 9, 1903. 
Dublin. Supporting trolley wires. 
Glasgow. Collectors of electricity for railways and 


(Date applied for Nov. 5, 
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Automatic fuae cutou's and 


21,244 P. S. SHEARDOWN. 

24,248 R. Cuu umd. 
tramway x, 

24,261 A. BREBNER. Group-flashing apparatus. 

24,282 and 24,285 B.T..H. Со. (G. E. Co., U.S.) Switches 

24,283 B.T..H. Co. (G. E. Co., U.S.) Switch with indicator. 

24,284 h.T.-H. Co. (G. E. (Co., U.S.) Third-rail insulators, 

24,286 B.T.-H. Со. (G. E. Co, U.S.) Double-throw switch with indicator. 

24,502 A. G. Всохлм. Magaeto-electric induction apparatus. (A. Schoeller, 
Germany.)* 

24,305 О. J. LODGE. 
the like. 

24,510 AKTIBN GESELLSCHAFT “ MacNETA," (Electrische Uhren ohne Bat- 
terie and ohne Contacte). Megnetic inductors. (Date applied 
for, Jan. 20, 1905. date of application in Switzerlind.)* 

November 10. 1903 

24.333 M. Cooper. Sparking plug for electrical ignition. 

24.545 W. WAINWRIGHT. Leede. Telegraph perforatu:» and typewriters. 

24,356 F. R. DADE. (Coventry. Contact breakers. 

24,366 G. GC. III RT. Magnetic compasses, 


Electrical deposition of smoke, fume, mist, fog and 


24,596 E. M. Risac. 
24,413 E. J. PIPER. 


Galvanic batteries. 
Electric current meters. 


November 11, 1903. 

24,444 G. Green and F. E. Prion. Rock Ferry. Ships’ telegraphs. 

24,445 G. Ноокнлм. Electricity meters. 

24,449 G. F. H. Sarow. Liverpool Sparking plug. 

24,465 G. H. C. KoroscHr. Positive ele- trode. 

24,469 J. Hisxs & Son and A. Н. WRIGHT. Suspending chain for electric 
lamps. 

24,472 E. RuHsTART and W. E. Grimmer. Germany. Electric furnaces.* 

24,474 J. GELL. Automatically controlling the speed of Wheate:one 
telegraphic transmittera aud the like. 

24,483 E. Lippie and G. E. Druirr. Swit zh. 

24,500 E. WEINTRAU B. Transmitting alternating си rent through a vapcur. 
(Date applied for, March 23, 1903, date of applicatiou in U.S.)* 

24,501 E. WRISTRAUB. Rectifyipg alteraating currente. (Date applied 
for March, 23, 1903, date of application in U S.)“ 

24,502 E. WEINTRAUEL. Transmitting alternating cu:rent through a 
vaporous conducting medium. (Date applied for, May 9, 1903, 
date of application in U.S.)* 

24,515 and 24,516 J. F. ARMSTRONG and A. ORLING., Automatic detect- 
ing, recording and transmitting telegraphic apparatus. 

November 12, 1903. 

24,518 T. Joyner. Dorset. Illuminated bell pushes. 

24,581 M. Manauwskr. Portable electric fan. 

21,621 J. E. HorrHRow, sen, and J. E. HoPrHROw, juu. Automatic guide 
for engaging trolley head. 

24,025 A. G. BIRD. Controlling an electric generator, dynamo or booster 
and battery for constant or variable pressure. 

24,626 W. P. THompson (Pfluger Accumulatoren- Werke A.G., Germany.) 
Plates for secondary batteries. 

24,630 J. SHAw. Liverpool. Current-collecting devices. 


November 13, 1903. 

24,680 E. G. Craven. Electrical transmission, &c., of sound. 

24,693 J. CgRPAUX. Telephone apparatus. 

24,695 J. C. BIST. Electric ignition miners’ safety lamps. 

24,700 C. L. Norpon. Ап indicating contact maker. 

24,701 T. J. Howzrr. Electric motion in conjunction with the creation 
and multiplication cf electricity, applicable to machinery of all 
kinds requiring power." 

24,730 J. H. St. Н. MAwDSLE v. 


Dynamo-electric machines. 
24,744 C. F. HILKIER. 


Thermostatic fire alarm devices. 
November 14, 1903. 

24,755 F. G. Batty. Edinburgh. Fuse holders, boxes, &c. 

24,770 H. M. BREMNER. Glasgow. Making electric contact. 

24,791 B.T.-H. Co. (G.E. Co, U.S.) Synchronising dynamo-electric 

machines. 

24,792 B. T.-H. Co. (G.E. Co., U.S.) Cut-outs. 

24,793 B. T.-H. Co. (G. E. C», U.S.) Fluid pressure regulatora. 

24,794 B. T.-H. Co. (G. E. Co., U.S.) Arc-extinguishing devices. 

24,795 В.Т -Н, Со. (G. E. Co., US.) Cut - outs or fuses. 

24,796 B. T.-H. Co. (G. E. Co., U. S.) Emergency brakes. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— üůcÜᷣ 
NEW COMPANIES. 

LACOSTE AND BATTMAN (LTD.) — Reg. Dec. 31, capital £160,000 in £1 
shares, to acquire and take over by way of contribution or otherwise the 
business of auto-car manufacturers carried on at Levallois-Perret, near 
Paris, by Lacoste and Battman, and to carry on same and the business of 
motor manufacturers, makers of and dealers in electric accumulators,cycles, 
carriages and vehicles, electricians, mechanical engineers, machinists, &c. 


HENRY 8. TETT & CO. (LTD.)--Reg. Dec. 31, capital £50,000 in £1 
shares (20,000 5 per cent. cumulative preference, 20,000 ordinary and 
10,000 as determined by board), to acquire the business of an ironmonger, 
electric light contractor, &c., carried on by H. S. Tett at Faversham and 
Sittingbourne, and the business of H. S. and F. Tett at Preston-next- 
Faversham, Kent. Reg. oflice, 10/11, Market-street, Faversham. 


WILLEY & CO. (LTD.)---Reg. Dec. 31, capital £100,000 in £1 shares, to 
acquire the business of electrical, gas and mechanical engineers carried 
on at Exeter and London under the style of Willey & Co., and to carry on 
the business of electrical, gas, mechanical and general engineers, manu- 
facturers of and dealers in electricity and gas meters, apparatus and 
appliances for use in connection with the production, generation and 
utilisation of electricity, gas, steam, &c. First directors: H. A. Willey 
(permanent managing), S. Simpson, T. G. Westlake and S. J. H. Willey. 


STATUTORY RETURNS. 

BRITISH COLUMBIA TELEPHONES (LTD.)—The return to Nov. 4 gives 
the capital as £100,000 in 3,000 preference and 7,000 ordinary shares of 
£10 each, of which 3,000 preference and 6,000 ordinary have been taken 
up. £10 per share has been called up on 3,000 preference and 4,000 
ordinary and £2. 10s. per share on 2,000 ordinary. £75,000 has been 
received. Mortgages and charges, £30,000. 

ELECTRIC LIGHT INSURANCE AND MAINTENANCE CO. (LTD.)—The 
return to Oct. 21 gives the capital as £10,000 in £1 shares, of which 6,329 
have been taken up. £1 per share has been called up on seven shares 
and 10s. per share on 5.882, and £2,843 has becn received, leaving £75 in 
arrears, £3,411 is considered as paid, being £1 per share on £500 and 
JOs. per share on 5,882 shares. Mortgages and charges, £5,000. 


- 


THE ELECTRICIAN, JANUARY 8, 1904. 


471 


NEW 8T. HELENS AND DISTRICT TRAMWAYS CO. (LTD.)—In the return 
to Nov. 12 the capital is £150,000 in 20,000 preference and 10,000 ordi- 
nary shares of £5 each, of which 15,980 preference &nd 9,000 ordinary 
shares have been taken up. £5 per share has been called up and £125,410 
has been received, including £510 paid on 1,020 forfeited shares. Mort- 
gages and charges, nil. 


MORTGAGES AND CHARGES. 

AUTOMATIC TELEPHONE CO. (1903), LTD.— Mortgage dated Dec. 2, 
1903, to secure £950, charged on plant and machinery on premises of 
Messrs. Margo & Со, of 72 and 74, London-street, Greenwich, S. E., has 
been registered. Holder, Mrs. D. Margowski. 


FENNER, JAMES & CO. (LTD.)—A debenture dated Dec. 18, 1903, 
charged on company's undertaking and property, present aud future, 
including uncalled capital (if any), has been registered. Holder, 
Capt. W. A. Grant. 


FRINTON-ON.8EA AND DISTRICT ELECTRIC LIGHT AND POWER OO. 
(LTD.)—Issue on Dec. 22 of £700 debentures, part of series created 
May 7, 1903, to secure £3,000, charged on company's undertaking and 
property, present and future, including uncalled capital. Holders: 
W. Webster and A. A. Mackay. No trustees. Previously issued of same 
eries, £1,800. 


NEWMARKET ELECTRIC LIGHT CO. (LTD.) -Issue on Dec. 23 of £500 
first mortgage debentures, part of series created Oct. 16, 1899, to secure 
£15,000, charged on company's lands, buildings, plant, works, under- 
taking and general property, present and future, including uncalled 
capital. Trustees: G. H. Verrall and F. E. Gripper. Previously issued 
of same series, £13,600. 


SUNDERLAND DISTRICT ELECTRIC TRAMWAYS (LTD.)—Trust deed 
dated Dec. 8, to secure £160,000 debentures created Nov. 25, 1902) has 
been registered. Property charged: Boughton-le-Spring and District 
Tramways Order (1900), benefit of £5,176. 11s. deposited in Coort, with 
interest thereon; tramways constructed or to be constructed under said 
order; land and buildings acquired for purposes thereof, with permanent 
way and fixed plant, the benefit of certain agreements, and company's 
undertaking and property, present and future, including uncalled capital. 
Trustees: Debentures Securities Investment Co. 


CITY NOTES. 


— Булахава 
MEMORANDA.—Bank rate 4 per cent. (since Sept. 8, 1903). Price of 
silver 261d. per оғ. (Jan. 7). Consols 87 —87 % for money, 87, — 
87 h for account; 21 per cent. annuities 862—87] (Jan. 7). Consols 
Pay Day, Feb. 3; Stocks and Shares Continuation Days, Jan. 12 and 
26; Ticket Days, Jan. 18 and 27; Pay Days, Jan. 14 and 28; Mining 
Bhare Carry-over Days, Jan. 11 and 25. 


DUBLIN UNITED TRAMWAYS CO. (LTD.)—The directors recommend a 
dividend at the rate of 6 per cent. per annum on the ordinary shares for 
half-year ended Dec. 31. £4,000 is set aside for reserve, £2,000 for 
maintenance during current half-year and £1,000 to accident insurance 
fund, leaving £6,775 to be carried forward. 


ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)— Warrants for 
interim dividend on the 6 per cent. cumulative preference shares, and 
interim dividend at the rate of 10 per cent. per annum on the ordinary 
shares have been posted. 


ROYCE LIMITED.— The directors have intimated to the preference share- 
holders ** that, instead of, as hitherto about this date, paying an interim 
dividend on the shares, they prefer waiting until the balauce-sheet for the 
full year's working to the end of March has been prepared." 


WESTERN UNION TELEGRAPH OO.—This company have issued their 
report for the quarter ended Dec. 31, 1903. The following statement, 
dated ес, 9, shows the condition of the company at the close of the 
quarter ended Sept. 30, 1905 :— 

Surplus July 1, 1903, as per last quarterly report ... $15,019,724 55 


Net revenues, quarter ended Sept. 50, 1903.............. 2,547,195 76 
From which deducting for— $15,266,920 31 


Dividend of 1} per cent. paid Oct. 15 $1,217,017 50 


Interest on bonded debt... 286,500 00 
— — 1,503,317 50 
Left a surplus Oct. 1, 1903, of . .. ꝗ T€ 313,863,602 81 
The net revenues of the quarter ending Dec. 31, 
based upon nearly completed returns for October, 
partial returns for November, and estimating the 
business for December, will be about ........... ees: 9,199,000 00 


From which appropriating for— $16,013,602 81 
Interest on bonds. . ү сга 286,300 


$15,727,302 81 
It requires for a dividend of 1] per cent. on capital 
stock issued, абоц&.................›................... 1,217,017 50 


Deducting which leaves a surplus, after paying divi- 
GONG, 0E o ness E ⁰⁰y y ЕДЫ $14,510,285 31 
In view of the preceding statements, the committee recommend that a 
dividend of 1} per cent. on the capital stock of the company be declared 
payable on and after the 15th Jan. 


VENEZUBLAM CENTRAL RAILWAY CO.—At a meeting on Monday it 
was decided to voluntarily wind up the company, and an agreement with 
Electric Equipment and Securities (Ltd.) was confirmed. The latter com- 
pany is composed of preference shareholders in the railway company, 
&nd will become purchasers of the undertaking. Mr. Chaplin was 
appointed liquidator of the former company. 

WAIPORI FALLS ELECTRIC POWER CO.— The first meeting of this 
company was recently held at Dunedin, (N.Z.) The chairman (Mr. F. 
Oakden) stated that the various experts consulted had expressed complete 
confidence in the company's project from both its commercial and engi- 
neering aspects. The operations of the past year had been confined to the 
hydraulic work. The directors had secured the services of Mr. E. E. 
Stark, electrical engineer, of California. After receipt of a report from 
Mr. Stark, an extraordinary meeting would be held to deal with contracte 
and financial matters. 


— — ————————— —————— ——————————MM——————————————————Á— — 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— ——————————— 


4 | 
Week E д AGGREGATE. 
ended — 5 435 ese 
| E (a) No. of Amoni Inc. or 
\ PIE weekn. Dec. (a) 
2 £ £ 
* Aberdeen ration ...... Jan. 2 1,471; + £63, 81 88,618 |+ 6,922 
Ayr Corporatlon...... .......- m T T m ove ix 
Barnsley ............. ee eoe ес. 25 811 | - 46 | 514 9,203 - 58 
Bexley District Council. Jan. 1 166 s.. 18 2,146 . 
Birkenhead ..................... „ 3 1.022 + 22 — is 
Birmingham Tramways.... „ 2 6,806; + 228 26 183,810 + 8,582 
*Blackburn Corporation...... iss aes iss 285 ay | , 
Blackpool Corporation ...... Dec, 81 841 | - 80 | {39 87,918 = 176 
Blackpool and Fleet wood... Jan. 2 391 + 15 1 290,917  - 12 
Blackp'l, St. Anne's Lytham! Dec. 81 175 | + WO] | 19319 + 818 
Bolton Corporation Jan. 3 2,149, - 116 40 73,050 + 8,318 
Bournemouth Corporation.. Dec. t0 9:56 | T 40 41,163 oat 
*Eradford Corporation Jan. 8 8,517 | + 268 87 151,119 + 90,157 
Brighton Corporation ......! „„ 8 180 | — 3 | 59 87,011 + 2,501 
Brisbane Tramways ......... Nov. 18 2241 | - 57 20 ' t 976 
*Bristol Trams & Carriage.. | Jan 1 4.88 + 180 6 27,509 ‘+ 1,060 
Buenos Аугов & Belgrano..| Dec. 6  8455' + ЖО 7 560 + 918 
Burnley Corporation......... Jan. 2 R65 + 149, 40 40,230 + 7,014 
Burton Corporation .. „ 3 з! рй j 9a 7. 8662 
Calcutta Tramways Oo....... » 2 n40,280 | -- 88,607 1 R40,230 + 8,607 
Camborne-Redruth ......... „ 1 05 . | 9 1196 
Cardiff Corporation ......... " 8 182: + 199 1 1,783 + 199 
Carlisle Tramways Co. » 2 200 + 8 452 10,068 + 857 
Central London Railway yx. „ 2 6,591 | - 92 1 6,591 — 92 
Chatham & Dist. Lt. Rys. . . Dec. 81 596 ' + 82 52 28, 187 
City & South London RI. Jau. 8 8.272 - 104 1 8 - 164 
Cork Electric Trams Со. .. | Dec. 81 377 + 17 | 43 26, - 8,958 
Darwen Corporation ......... "is wae sus xis vis , 
Devonport & Dist. Trams...) , 25 557 + 90 514 23,810 + 1,763 
Dover Corporation . Jau. 2 119 — 10 110 9,177 + 63 
Dublin & Lucan ltailway...| Dec. 81 177 + 93 | 26 3,295 + 213 
Dublin Southern District.. » 8! 610 , + 85 426 96,841 ) 4 08537 
Dublin United » 81] 8,085 | + a5 26 103,985 
Dudley —Stourbridge......... " 3: 890 7 P. | 614 43,653 E 8,786 
9,9 eee [III PI 
Dundee Corporation — 1 » 90 810! - 55 | A M MM 
East Ham Councll............ Jan. 39 689 + 116 н? 98,779 + 7,623 
Gateshead & Dist. Trams...; Dec. 25 1,060 | + 19 514 45,264 + 5,457 
Glasgow Corporation. Jan. 2 14,00 + 778 ' 81 4,686 + 43,91 
Graveeend - Northfleet...... Dec. 25 ря + 21 514 1234 + 1,368 
Greenock 4 Port Glasgow. „ s ; «и | + 2 511 27,868 + 39,890 
: » , | 
Halifax Corporation Seen { 5 30 1,236 | + 145 | } 89 53,658 + 5,821 
Hartlepool Tramways ...... » 25 302, + 22 513 13,881 + 959 
Hudder field .................. - T wes — IT | “ 
Hull Corporation "Pt Jan. 2 8,140 | + 368 140 15,095 + 5,014 
Ilkexton Corporat ME ames 14 855 
Fporauon...... { „ 20 138 p | | T 
Ipswich Corporation......... Jan. 2 887 i e — 
Isle of Thanet Co. ............ » 2 212 — 90 1 233 — 26 
Kidderminster & District. Dec. 28 — 114, - — 15, 914 6479 + 172 
Kirkcaldy Co tion oes eee soa DE EL І ooo 
Lanarkshire Trams Oo....... „ 381 570 T 920 14.414 — 
Leeds Cors oratlon. ... .. ... Jan. 2 6.269 + 3355 40 7128 + 18,407 
Liverpool Corporation ..... Dic. 26 10.888 | + 262! 53 | 522,09 + 17,537 
*Liverpool Overhead Rly. «| Jan. 8 1.589 + б 1 1,663 + 67 
London County Council ... Dec. 26 9.655 + 655 189 884,958 + 10,261 
Lowestofftt ii.... en e. en | — et | nes 
Manchester Corporation ...| Jan. 13431184 | + 2,710! 99 839,517 + 168,461 
Mersey Railway ............... „ 2 1,643 + 580 | 1. 1603 + бЕ0 
Merthyr . .. . . . Dee. 25 218 | - 96! 51) 102412 + 20 
Middleton . » 25 2-6 | 4- 20 | 514 16,081 + 1,945 
Newcastle-on-Tyne Corp., Jan. 2 8,744 + 499 1 95,012 + 499 
Newport (Mon.) .............-. » 2 420 | + 236 18 5,697 + 2,046 
Oldham, Ashton & Hyde... Dec, 25 666 + 5 513 29,040 + 1,629 
Perth (W. A.) Elec. Trams.“ Jan. 1 1,607 + 206 53 62180 + 7.424 
Peterborough .................. Dec. 25 163] .. 48 7,415 — 
Poole and District... . . . . . » 256 265 |- 63! 514 15,809 + 2,004 
Portsmouth Corporation .. Jan. 2 1,887! - 9 | 140 71,818 ＋ — 4,583 
*Potterles ........................ Dec, 95 1,907 - 87 513 83,010 + 3.718 
Reading Co ration , 81 631 ee TE one ee 
Rothess Kb — „ 25 0 t 8| 614/ 6, i+ 1607 
Salford Corporation у... Jan. 4 8,961 |+ 676! 40 153,566 + 48,985 
Sheer nens . . Dec. 23 51 e 7 3,053 e 
Sheftield Corporation . . Jan. 8 о? + ч 1 4.620 + 811 
Southampton Corporat'n...| Dec. 81 8 — e. 22 
Southend Corporation ...... „ 10% + — 9| 89 1900 + 2031 
Southport Tramways ...... „ 25 252 + 21 513 15,870 + 2,728 
8. Staffordshire Trams. ., V 1,058 | + 169 514 47,449 + 8,599 
Sunderland Corporation . Jan. 8 1, 231 + 14 40 49,292 + 2,203 
*Swansea Trams ............... Dec. 25 | 599 | - 50 2 26,687 |+ 2,131 
Taunton Tram „ „% 25 60 | - 6| 51 | 8,078 |- 200 
Tynemouth and District...) „ 25 230 — 21 515 15,637 — 72 
eside Trams Co. ......... di E owe. - TT ve әб» 
allasey District Council. Jan. 2 587 + 23 140 28, + 39,494 
Weston-super-Mare ......... Dee. 28 19 - 9 51 5,731 |- 525 
W Corporation aie sia En wi s 
\үгехһаш........................ „ 95 156 А | 38 5,278 | 
Yorkshire Woollen District ., 95 628 % | 444 17,663 


(a) These comparisons are with the corresponding period laat year. 
* Partly electrical. t Minus 8 days. 1 Minus 2 days. Plus 4 days. I Plus 8 daye. 
§ Plus 9 days | 
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191 à -— 
; DIVIDEND 
- DIVIDEND : NAME. d ров | WERE 
З 3c US Jan. é. | E : JAN. 6 E Jan.$. ba 276 
e| S La = ign | aw. 
ELEOTRIG RAILWAYS, TRAMWAYS, RA дв. d. 4 „ | Cum rs eee | feed) „| = = 
e | Anglo-Arg'tine Sh(1to200,0076XOm-PL) 1261-180 1 12 1 Apri Oct| 4i s National Co. Pref. Bios . .. 102 —104 618 0 о 17108 [ux 
Во. 6% |t Do. Permanent 6% De е QUA b 17 5 | ie DK A 71 | Do. Def. Btook . € 77 —80 6 210 кз i Cs 
1010" | Barcelona Tramways Ord —— 517 8 T ej me % Dn bres Gant ci m 15 —14 4 5 9 Feb, aug! : ' 
10 5/0 t DS 67 C um. Pref, sessoctaSscosese € „„ 9 —1 5 0 0 oe ee ° 0 Do. 6 Cent. Cum. 9nd Pref. M 13 —]14 4 65 9 Feb, Aug ee oo 
Bt А 4% Deb. Stock (red.) 2 6 „ 6 6 „ 26 0 ГО 91 —96 4 14 5 2 ks zs | 10 / ^ per N „© Srd Prei. 51—5 4 18 0 Aug mm 
100 5% bo 5 Do 97 —102 | 18 10 . » б 2/6 |, Do. 5 per Cent. Non-Cum. Srd Pr Qd Ur бш А 
. | Brisbane Electric Trams. Invest. Ord. i M is ЕЯ f 47 5 e Stock (rod. 9 — 100 —102 3 18 6 у: оры 
" 62 ws 27 : е ° 1 sec —— 4 oa oo 
в? d А Do. bec eni. Deb, Prov. Goria. 97 —102 4 8 3 oe 100 | .. [| 1 0/74] Oriental . Cum. Frei 1—1, 6 13 4 pril, Oot : 
10| 87 ways and Carriage Ord. . 20 —21 8 10 10 | Feb, Aug | ..| ..] !| ..| Do. 6 per Cent, Cum. e é 5 16 8 July. .. 
1 4% t Do. сш. Pref. fully paid) %%%. 10}—1 8 16 ll ee ee ee 5 30 5 ре 4 16 8 June, ка ЕЕ 
St.“ 4% |t Do Cent. Debs. P MEE 108 —108 | 8 14 0 Feb, Ао | .. | .. 5| 3/6 |t Do. 5 per ' Deb. Stock (red.).....| 102 — 106 4 15 3 June, Des. 
ВЫ 67 | British Columbia Eleo. Hiwy. Det. Ord. 70 —82 |312 9| — .. ++ | e+ ДЗ tba 5 por Cont, Deb Stock (red)... 
Bt.| 6% | Do. Pref. Ord. Stock ............. 1 91—04 | 5 6 2 — ECTRICITY SUPPLY, e p) „ (ee aoe 
10| 4/34] Do. 5% Опт. Perp. Prei. 10}—103 | 4 18 0 | + i 2 ++ | Blackheath &Grnwtch.bistOrdcep.)) КУ 0 | - p 
40| 447 | Do. per Cent. 1st Mort. Bobs. 1029—1045 4 6 7 S SE seas o. сшы Stk Prv.Ote.(rd.&con.) 114 —117 | 817 7 = 3 Инн 
100 45 Do. Vancouver Power Debs. ......... 100 —108 |4 9 4 sd I St. 6405 Do. 44 Ist Б Ord. 123133 5 18 6 x көй Ие 
10| 6,0 | British Electric Traction Ord....... 11 n Н 1 : E uH tis | 10 100 W up. 10 —11 1 1 10 e 2 
Cum Pref soseo eeacece 11 —11 0 ug Sit * ы pace Кан» eo ee ee 
Bt 50 | Do. 5 Der Cent P Debs ...... 120 —123 |4 1 4 $ 18, mi e 4% | Do. 6% ( Cum. Becond Pref. fed poche pop. же рое 
sjó purno еа, Oe RR LH 540 Ж 5) | .. Шве di Bromley (Kent) ЕА &Power genere 100 —10 ‘ d 5 к e| 
8/0 Do. “ . 5 оооевевееезоое TIT 51 5 14 3 Ы "е * | 5 4 Brompton & Kensington Elec. Sup 9 0 3 8 4 Mar, Sept ee А 
Bt. 5x А Do. Б rj Debs. 5 104 —107 4 13 6 es А " | b 8/6 Do. 7 per Cent. eo OR 1—10 4 6 8 gi 61 hi 
St. 5% |t Do. 57 and Deb. Stock Prov. Certs 98 —101 4 19 6 © T | 5 80 | Calcutta Electric Supp Bb. Stock 105 108 | 8 18 11 Ж k: 
26 | Calcutta Tramwa —f.᷑ p 02-71 |3 2 1 » 61; | 8t.| 4% | Central Elec. Sup.Co.4 слао ae x 5 S 1|Feb, Aug 51 9; 
1) 50, Бо, Miis Bob, Slack p = t ee 
ares. — oe | Do. ve ee oe 
вь 45 "Geet ondon даан en 90 aoe | 818.10 W bee god | Bo Se 47 5. Заа Stock (r 44) пе 5 103 —106 319 3 2 nus 
БЫ 4% | Do. 4 рег Cont, Pref. Stock ........... "m * | 26 | Cheises Electric Supply Ord .. 53-8 4 3 4| March .. . 
Bt. 4% | Do. Deferred Stock. eesses| 93—96 |4 8 4 m 93 | .. 6 20 | Chelsea Elec t Bib Stock (red оаа: 105 —108 4 3 8 In, Dec 10 .. 
7 Debs.. ................... 15 —118 | 3 711 ii .. St. | 44% |*tDo. 4j рег Cen о = b Aug 10 
105 HA Quy ci елене раа у. Cm.Pr| 5- 41011 ss .. f 1 0 City of ondon pee Еп ng Ord 2 ate ; jan’ July 13 А 
100 4% | Do. 4 per Cent. Ist Mort. Debs, 3 $9 е 50 Frob ` t| 6x меро b ber Сеш. Deb took red.. | 11—16 | 16 4 Jm, Dee... 
Bt.) 28% | City and South London Rly. Con. ont 47 —50 |6 5 0 Feb, Aug | 49 | 47 [St.] 5% ((Do. Брег in dT hats (red.). 101 —104 4 6 7 . И 
BE pd ue e as Ste 8 % 4%, | Qounty el London & Brush Prov, Ord. ” 1114 4H 0 io К 5 
5% Do. 1896 6666 6 DIDIT 0066 = ee 3 Pref... LAS 11 —17{ 4 16 0 Mar, PE 
) 190 —125 4 1 1 .. 1223 11004 [ 10| 6/0 | Do. 6 per Cent. Cum. 17 7 ix, Mp 
Bt. 42 Do. А Perpetual Debs ...... 109 —112 | 3 11. 7 | May, Nov -. Ist. 44% |t Do. 44% Deb. Stock Dg | paid) (red. 10 = 4 110 0003 
Bt.) 5% | Colombo Trams & Ltg. 5% ist Mt.Db. rd.)| 101 —104 | 4 16 9 ж st. 27,6] Do. Second Deb. Btoc Wes, Ord] 5-6 4 38 4 нА Кез ШҮ 
РА ЕКЕ КУДЫ 13-33 å 4 g| er 
согоо rent rel scii aa 16 -| +: 1 +; | Havana Electricity Co.Sharea(28paid| 74-8) |. | е 
6% |t Do. 5 per Cent. Deb. Stock (red.). . 92—97 |5 3 1 , 6| 36 | Hove Electric Lig ang re 6 Ord. . 10f-14 4 611 3 E 
U | Gt, Northern & City Rly. Pri. Ord. (4) 7—8 |315 0 2 5| 5/0 | Kensington & Knightabri ge Ord. ...... 214 е ms ке 
-- | Gt. Northern, Piccad y& Brompton 5| 6 Do. 6 per Cent bg. Co. &NottingHill 
i Ord m „% ͤ er ar Mar, Sept d ib "Co e Station} 4 Deb. Stck ed) 101 —104 3 16 11 — Pus 
wa %% %%% %%% „%„%„„%„%%64ꝶ — ar ee ee 
ay 1105. 6 per Cent. "Pref. enn nmngÓ өөө 4 1—1 4 210|Mar,Sept| - zm 8 .. London Eleetrie Supply Or Ord. ..........-. | Б-Ы 8 = к у 
Bt. 447% t Do. 4 per Cent. Debs, %% . 108 —11 4 1 10 Jan, J y е те b 8/0 Do. ab Gent 1 t M rt. "Deb зөт»? 97 —100 4 0 0 Mr, In, S. D " 
2/6 e ot net Elec. Trams & Lt. 56% Pf. 31—4 6 5 0 РА .. St. 4% | Do. 4 рег Cent. 18 a Ou 17—18 |4 6 1 April, Oct | 171 
TALE | Peet nov Cc EE |S Slang | Ды шсш ш S . 
h ad miles 6 an 7 e u фа e" : [PP МЫ РА Ms НИ 
CCC ds ушын ы коне ig Нача zin 
— an u eo ee * o . ч 2 oe ee 
Bt. ^ Dd per aarp dee 5% Cum. Prei. 11 31) 4 6 11 pi y iS .. 1000 547 tMidlandElec.Corp for P.D.1stMort. Db. 18 =e "n 1 „„ 
St. 4X |t Do. 4% 1st Mort. MATT Ux K 0% 8 16 1! A 102} 10 ey Notting Hill | Electric Ord serm 12 1-1 ton Mars ae Me 
St. oe r89 Con. Ord. Btoc e999.0 00009 €— ee ee 8 radi 24 8 ee ee 
Bt. oo e B per Cent. Perp. Pref. 002005 000 12—16 е ee 12 e b 26 Oxford 55 vice МАТАЛАТ EE] 981—1 1 { E Б Мар Ze we 
Bt. ee Do. 4 per оно? опере Dei ese eo ee ee ee an 4% 12s 3 toc COPE ELE] 11 .. EC ee І) 
е б ms LALE E Z] ee в е . ro *9605059*0600909009009*9*9090090900a9*9000* = e as 
0/6 E Cum. P агне " tf 481 К : 100| 44% Royal Elec., Montreal 4 i let Mt. За 9 mre i ч Feb, Jag . 
100 5% | Montreal St. Riy. 1 5554508 102 —104 4 16 2 a es 7 b 50 | Bt. James's and Pall Mali ectric 5-5 113 4 Feb, Aug si | 85 
100| 4% ро өөрү аудан d e e Qr vd br ME. z| lee Salt Do. siper Cent. Pb. Steck 7rd) 99 —21]319 Al ol 
IDE oar Cent Com Ee oa TRUM .. |May .... - | . 5| 96 ваъ Markets Electric Вар. Ord... | s — 0 [sns oe E 
st. 6% |tPerth W. A.) Elec. Trams.1stMt.Db.Stk. 09 —102 4 18 0 " e] st.] 4% | Do. 4 рег Cent. Deb. Stock . би: „5 ^ : 
10/10 Potteries’ Electric Traction Ord. ......... 81-93 |5 5 8 a es ss t| 1/9 | South London Electrio Supply e 4 417 7 А . 
BO | Do. брег ko aon det piv ТУ 9 zn A М 8 Feb, Aug T Р 15 Озрен P» ona зарру Ое — H 47 7 "m " 
Bt. 4 nt. е tock 966 „ 0 ITI 102 —1 ee "s е: t 
«x South Lanes Bleo, Trao. & Power % n кон! . Ц @ | Westminster осно Suppi Ord. ш. | - |2 0 0 Mar Sere | 288 ti 
oe Do. 6 Pref. (£1 p ° Ар ct eo ee 
Bt| ..| Do. o Deb. Stock Fab paid). e i " Jan, July wo | oe FESTIS MA MANUFACTURING иб Ro 11 [63 4 "M 
PA NES чишен Aly Orco a a Su Jane Des dos 1. Aron Electrio Meter 6% Gum. Pref. 7 1 Mar, Rept | =. | +» 
У | 4/0 | British Insulated & Helsby Cables Örd.| 6 —6j | 7 18 10 July Feb 6.4) .. 
TELEGRAPHS. 5 80 , Do. on Pret ssi TTD 102170, | 5 4 1 Jan, r. 
S 5 | 44% 8 0 red.) eee = АР 2 
e "M = „ 5. 4 British Thome. Houst’n4)7latMt.Db| 18 —105 % 8 8| „. „ 
100 ee Do. 5 por Cent. Deb. %%% %% % %%% %%% „„ ee ee е 5 3/0 British Westinghouse 07 P p. Stock” %% ag 4 9 6 ВЕ = 
Bt. 15/0 | Апд1о-Атегсап..........„....................| 49 —52 | 1 6 E. My, Ag, N BEA ehe Rueda ee al March ..| -. | . 
85 30/0 | Do. Preferred. ... . .. . .. .. . . . ... пи E. à F, VAEN 931 с 1274 mm 5 „ dou 6 17 2 Mar, Sept! 
t. 1 Do. D f a 6 %%% 0 %%%. m , у g Ц i A i — M T. Se . oe 
100 АА {Commercial Cable C Capital Stock | 160 —170 | 4 14 2 Јо,Ар,Ју,О .. St. 4 А Do. 4% per Cent. vier vend Stock 2 аи 18 8 Jin | Ушу к 
St. 4% |t Do. 4 рег Cent. Deb. Stock . . . . .. 88 —92 |4 7 0 In Ab, Jy, O 90 St. 447 |t Do. Perpetual 2nd De spay or aaa 11—12 |65 0 Jan, July |. : 
10 7,0 | Cuba Submarine Ord. . .. .. . . .. 7 —8 10 0 0 [Feb, Aug | 73 5 5/0 1 . 5 5151 4 6 11 | Jan, July 
e а as [610 4 Apen, | st. 499,11 Do. «рог Cent Jet Mort, ösbs. r. 104—108 | 4 8 8 Nor, May | -| -- 
b| Бю | "ро, 10 per Cont. Cam, Brel ко 7-8 |6 5 0 April’ Oct 8 id ches Belper Ao (foliy palan Куе e a s rs 
^ D 4 Р Cent. Deb.. s099800000900000009* 985—101, 4 9 Jan J 0 ШӘ / А н Ст March а ae oe 
4 Direct nited States Opis. .. 10 —104 6 310 . Be 10} 1| 0,7} Ceca he тоер Хоре dou 5 ү Jan Ду | 
100| 44% * Direct West India Cable 4j/Eg.Db.(rd.) 98 —101 4 9 1 , 8| 1/6 | Crompton and Co. ( Morti 0 ba (rod 97100 5 0 0 Jan, Ju. 
Bt. 25/0 Eastern Ordin V 121 —126 | 11 1 1749378 1284 191 100 6% bo. 5 per Cent. о ort. De A . M ЎА 
Bt. 17/6 Do. 8j per Cent. Prei. Stock . . . . 87 —9) |8 18 5 Ja A2 Ne 89 ; 5| .. | Dick, Kerr & Co. өс d-H E ИК 5 
Bt.| 4% |* Do. 4 per Cent. Mort. Deb. Stk. (rd.)) 105 —108 | 3 14 1 ov |106} 106 5|.. | Lo. 6; Cun. Prof. edente eio M x re 29 
10| 2,6 | Eastern Extension „ 11 —114 |6 1 9 , 4p Jy, 0 97 5 п st. 44. t Po. 4 Deb. Stock 2A. Wh.) (8 pd) i Feb Ац | .. | .. 
i £5 d e А балау еа Pi e B [eme аар Mul c MAS zz 
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25 4 Do. 47 Mauritius Bu. Debs. (red.) 992—102) 8 18 11 | May, Nov вы 45 |t Do. 4per Cent. Mort Deb Stock (rd) Ds S nue : 
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NOTES. 


THE engineers connected with the electrical equipment of 
the London County Council tramways are to be congratulated 
on the results of their work. It will be remembered that the 
type of conduit was one designed by Mr. A. N. CoNNETT, 
being similar to that used by his firm on the Bournemouth 
tramways with the modifications necessitated by the employ- 
ment of a centre slot instead of a side slot. This conduit proved 
so successful on the Tooting lines of the London County Council 
that & precisely similar one was chosen for the Greenwich lines, 
which are now completed ; and, in fact, the whole of the track 


construction gave such satisfactory results that very few altera- 


tions have been found necessary. A valuable Paper describing 
in great detail the civil engineering work on the Tooting lines 
was read by Mr. ALEX. MILLAR at the Institution of Civil 
Engineers on Tuesday. By the rules of this Institution we 
are debarred from publishing more than a short “ official " 
abstract of this Paper, but we recommend our readers to 
obtain access to the Paper itself when it appears in the Pro- 
ceedings of the Institution in a few months’ time. The collec- 
tion of detailed drawings alone is of considerable value, and 
the only fault we have to find with the Paper is that sufficient 


credit is not given to Mr. Сохметт and the engineers of 


Messrs. J. G. White & Co., who were responsible for a large 
proportion of the design. An illustrated description of the 
Greenwich lines appears in this issue. 


ON another page of this issue will be found a description of 
the newest London “tube,” the Great Northern and City 
Railway. This line was commenced in the beginning of 1899, 
and has, therefore, taken just four years to complete. There 
are two or three features of novelty in connection with it, 
but its electrical equipment is very much on standard lines. 
As on the Mersey Railway and the Metropolitan District 
lines, two conductor rails are employed. Both of these 
are placed outside the running rails. By adopting this 
plan it has been found possible to construct a fireproof 
concrete footway 18in. wide in the centre of the four-foot 
way, upon which passengers may alight from the trains and 
walk to the stations in the event of a breakdown occurring. 
Another feuture of interest is the size of the tunnel, which is 
greater than that of any other tube railway in London. If 
occasion arose it would be possible to bring the Great Northern 
main line rolling-stock down to the City, but up to the present 
there is no means of effecting an interchange of traffic at 
Finsbury Park, and even if there were it is not quite clear 
that any advantage would be gained by such a proceeding. 

AN extension of the line from Moorgate-street to Lothbury 
is in progress, and there is no doubt that this will augment 
the traffic very considerably. The receipts will also be enhanced 
by the connections with the City and South London Railway 
at Moorgate-street and Old-street stations, the above-ground 
premises of the South London at the latter station being used 
jointly by both companies. In order to lessen noise and vibra- 
tion the lower half of each steel ring forming the actual tube 
has, for part of the line, been cut out and a vitrified blue brick 
invert substituted. This is said to be less resonant than the 
complete ring and has the effect of stopping the transmission 
of sound waves. Extreme precautions have been taken to 
prevent outbreaks of fire, and the line is without doubt the 
finest of its kind in this country. 

—— 

MR. W. E. BURN AND, in his interesting article published 
elsewhere in this issue, suggests a method for testing large 
alternators, which, like Mr. BEHREND's method recently 
described in these columns, is a modification of one by 
Mr. W. M. MorDEY in a Paper read at the Institution of 
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Electrical Engineers nearly 11 years ago. If the method 
proves as successful in practice as it appears to be on paper, 
it is evident that it will have a useful field of application, as it 
applies a test to an alternator almost under similar conditions 
to those which will obtain in actual service. In addition to 
the disadvantage, common to nearly all similar methods of 
alternator testing, that the power to compensate the losses has to 
be supplied mechanically, and measured, the method possesses à 
further drawback—viz., the introduction of gearing, unsatis- 
factory in several ways, between the machine under test and 
an auxiliary alternator.. Still, Mr, BURNAND’S proposal is a 
step in the right direction towards the ideal of a purely 
electrical method for testing alternators economically and in 
conditions such as obtain during ordinary running. 

AT the first meeting of the Royal Commission on London 
Traffic after the Christmas holidays, some important and 
interesting evidence from the tramway promoter's point of 
view was given by Mr. STEPHEN SELLON. His arguments 
in favour’ of legislative’ reform, particularly as regards the 
local veto and the purchase clause under the Tramways Act of 
1870, were so well supported by many excellent examples of 
the abuse of these powers by the local authorities, that, despite 
the subject having been discussed on many occasions in our 
columns, we have felt justified in giving his views at some 
length. No doubt many will not see eye-to-eye with Mr. 
SELLON in all his ideas, but he certainly speaks with modera- 
tion in his proposals as to the relationship bet ween the local 
authorities and tramway companies. 

AN interesting instance of the conflict between municipal 

and private enterprise in tramway matters, which has been 
emphasised in evidence before the Royal Commission on 
London Traffic, occurs at South Shields. In the last session of 
Parliament both the South Shields Corporation and the British 
Electric Traction Co. promoted almost identical Bills for the 
construction of electric tramways. At present there are about 
1} miles of horse tramways in South Shields worked by a 
subsidiary company of the British Electric Traction Co., and 
the latter, arguing that it was an effort on the part of the 
Corporation to set up competition with the lessee company, 
offered to come to a compromise in the matter, which suggestion 
however, was not acted upon. Eventually the Corporation 
Bill was passed, and the Company defeated, with the proviso 
that in the event of competition taking place between the new 
Corporation lines and the existing ones, suitable compensation 
should be made to the lessees. Now, however, as will be seen 
in our “ Tenders Invited " columns this week, the Corporation 
have adopted the novel plan, for this country at any rate, of 
publicly inviting tenders for a lease of the lines authorised by 
its Act of 1903. The option of leasing the lines was reserved 
to the Corporation in the Act. 


AN interesting legal case may be expected shortly if we 
judge by the proceedings at the last meeting of the Willesden 
Urban District Council reported elsewhere in this issue. The 
Metropolitan. Electric Supply Co., which supplies a great part 
of its distriet in. Paddington and Marylebone from a station 
in Willesden, apparently desires to give a power supply to 
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works of the London and North-Western Railway Co. adjoin- 
ing its Willesden generating station. The Willesden Urban 
District Council, which supplies electricity under the Willesden 
Provisional Orders objects. The Company rightly contends 
that there is nothing in the Council’s Provisional Order to 
prevent the Company supplying in competition with the 
Council, although the latter might object to mains being 
laid in its streets (which is not necessary as the two works 
are adjoining). On the other hand, the Council contends that 
it is specifically provided in the Company's Provisional Order 
that it may not supply energy beyond the area specified in 
the Order. This contention appears to be correct, but there 
may be something in the Company's subsequent Act relating 
to the Willesden works which would give the case another 
aspect. If legal proceedings are taken, as is threatened, it will, 
we believe, be the first case of the kind. 


—— раат 


THis week we have pleasure in presenting readers of The 
Electrician with a Supplement sheet giving details, in tabulated 
form, of all electricity works in the United Kingdom which 
supply energy for both lighting and tramways. It has been 
our custom hitherto to include all electric lighting stations 
in one table, but the total number has now reached 
such large proportions that we have been obliged to print. 
two separate sheete, as explained last week. We tender 
our hearty thanks to resident engineers of stations in opera- 
tion and to consulting engineers of stations in progress for 
their kind assistance and co-operation in enabling us to obtain 
the necessary statistics. Next week we propose publishing 
another Supplement giving particulars of the «Power " schemes 
in operation, in progress and projected, in the following 
week our annual table of electric railways and tramways of the 
United Kingdom, and on February 5th а map of the United 
Kingdom showing the positions of these railways and tramways. 


«0 — —ää 


Radium. — The Paris correspondent of the Morning Post 
states that a Bill providing for the opening of a special credit 
of 150,000 francs to enable M. Curie to continue his radium 
experiments was issued to the deputies on Tuesday. 

Italian Power Transmission.—Brescia is to be supplied 
with electricity from a water-power station situated at Caffaro, 
3] miles distant, near the Italian-Austrian frontier. Five 
2,500 H.P. sets will generate three-phase current, whieh will be 
transmitted at 40,000 volts. 

The Metric System. There is an interesting clause in 
Mr. Herbert Spencer's will to the effect that, should a bill be 
introduced in Parliament on the subject of the metric system, 
his pamphlet against the metric system is to be reprinted, with 
certain specified alterations, and distributed among the members 
of both Houses of Parliament. 

Wireless Telegraph Notes.— An intimation has been received 
at Dover that the Goodwin Sands lightships are to be put in 
communication with the shore by means of wireless telegraphy, 
and that the installation will be complete in about a mon 
Four lightships will communicate with the Admiralty wireless 


rence, for this time of year, took place yesterday morning, 
when a church at Godshill, about 6 miles from Ventnor, was 
struck by lightning. Considerable damage resulted, the pin- 
nacles on the tower being hurled down, the clock facegtorn 
off, the font broken, the windows smashed, and the ehurch 
roof almost ruined beyond repair. 
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Tunnelling through Mont Blanc.—In connection with the 
projected tunnel to be constructed through Mont Blanc, it is 
suggested that the great water power of the Dora should be 
used to supply electrical energy for the workshops, for driving 
air compressors, hauling plant, &c., during the process of 
tunnelling, and that afterwards it should furnish electrical 
energy to propel the trains, the nuisance of smoke in the 
tunnel from steam locomotives being thus obviated. 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 . 
St. Lucia—Martinique ...... May 9, 1902 . — 
Anjer—Kalianda .......... Aug. 2,1909 — 
Cayenne—Pinheiros ........ Aug. 18, 1902 — 
St. Lucia—8t. Vincent Sept. 19, 1902 — 
Reissi-Issa (Yemen)—Camaran Oot. 22, 1902 — 
Paramaribo— Cayenne. Feb. 27, 1903 — 
New York—Hayti .......... Apr. 18, 1903 — 
Tour&ane—AÀmoy............ Nov. 10, 1903 — 
ке St. Jacques— Haiphong Dec. 15, 1903 Jan. 11, 1904 
Mole St. Nicholas—Port-au- 

Eines sce кеа Dec. 16, 1903 — 
St. Kitts—San Thomé ...... Dec. 22, 1903 Jan. 8,1904 
8t. Vincent—Grenada ...... Dec. 29, 1903 — 


New Foreign Technical Journals. Two new Continental 
publications of a technical nature have been recently brought 
to our notice. Both commenced their career with the New 
Year. The first is the Schweizerische  Elektrotechnische Zeit- 
schrift, which is edited by Herr Siegfried Herzog, and will 
appear in Zürich on alternate Saturdays. It is the first Swiss 
publication devoted exclusively to сс сы subjects. The 
Technische Literatur is devoted to recording, abstracting and 
reviewing articles appearing in other technical publications 
and books. The reviews are published in the language in 
which the book is written. An index to publications and 
articles on subjects of engineering (civil, mechanical, electrical, 
&c.), chemistry and allied branches of knowledge in three lan- 
guages, is appended. This paper is edited by Herr Otto Wolters, 
and is published weekly by Gebriider Jánecke in Hanover. 

Power Station Operated by Gas.—-What is considered to be 
one of the largest gas-driven power plants in France exists in 
Valenciennes. Industrie Beta states that after being 
operated by steam engines, this station was converted to a 
gas-driven one in consequence of a dispute arising with the 
local gas company with regard to certain concessions held by 
the company. An amicable settlement was arrived at, the 
company working the electricity вайо. agreeing to a minimum 
purchase of 50,000 cubic metres (1,750,000 cubic ft.) of gas 
per annum at a price of 10c. (0:94d.) per cubic metre. Four 
110 H.P. gas engines have been erected in the engine-room, 
and they are remarkable for the fact that one of the two 
cylinders, which are mounted in tandem, is double-acting, the 
other being single-acting. Connected to them by belting are 
four dynamos, each generating about 400 amperes at a voltage 
of from 225 to 250. А smaller set of about 40 Н.Р. capacity 
is used in connection with the buffer battery and for light loads. 
Electrieal energy is distributed on the three-wire system by 
means of overhead lines. For lighting purposes electricity is 
sold at a price of from 55c. to 75е. (5˙2d. to 7d.) per kilowatt- 
hour, and for power purposes the charge is from 35c. to 50c. 
(3:3d. to 47d.) per unit. 

Double-tariff Meter. An apparatus is being placed on 
the market by the Electrical Co. for registering electrical 
energy supplied at a double rate of charging, according to the 
hours of the duy during which energy is consumed. The 
apparatus consists of two watt-liour meters of any make, and 
a contactor clock. On the arbor, to which the hands are 
attached, are mounted two cams, these actuating two contact 
springs. By setting the cams suitably, the shunt circuits of the 
two watt-hour meters is opened and closed by the contact 
springs at the predetermined times. The clock is made to run 
for one month with one winding. One of the meters referred 
to registers the total number of units consumed, while the 
other marks the number of units sold during any particular 
period. All the contacts of the contactor are on the front of 
the clock, and periodical inspection may be made without dis- 
turbing the seals. The company is also putting on the market 
а com) еі apparatus, consisting of two watt-hour meters and 
а contactor, mounted on a slate or wooden base, and already 


inter-connected. These double-tariff meters may be used 
either for continuous or for alternating current. For use with 
the former system, the company has devised an apparatus with 
only one watt-hour meter, which possesses, however, two 
counting mechanisms acted upon by the contactor clock. 


Electrification of the North-Eastern Railway.—In the 
course of the next fortnight the North-Eastern Railway will 
have settled the final draft of the service of electric trains 
which are to be run on the Newcastle suburban lines recently 
electrified. The whole of the installation is not yet completed, 
but the board are considering the advisability of beginning a 
service of trains for the completed portions. The sections of 
line which are to be worked electrically are those from New- 
castle to Tynemouth, and round through Monkseaton, Benton 
and Gosforth back to the Newcastle central station, the main 
line from Manors to Benton, and the riverside loop from Byker 
to Percy Main, as well as the railway now in course of con- 
struction from Gosforth to Ponteland. The aggregate length is 
about 40 miles, but the line from the central station to Hea. 
ton South Junction consists of four tracks, and the greater 
part of the remainder of two tracks. On the main line the local 
traffic only will be electric. The trains will attain an average 
speed of 22 miles an hour, it being intended that they shall 
complete the journey from Newcastle to Tynemouth in 23 
minutes, including stops, while quick trains, running through, 
will reduce the time to 15 minutes. Nearly the whole of the 
rolling stock is now completed. The Times announces that 
some preliminary trials to ascertain adjustments for the 
adaptation of auto cars to the regular train service took 
place on Tuesday over a section of the main line going north 
at York. The new car was run to Skelton Bridge and 
back with satisfactory results. It is proposed shortly to con- 
duct a further series of trials on the light railway between 
Selby and the village of Cawood. The new auto car is between 
50ft. and 60ft. long, and is fitted at one end with an engine 
chamber, accommodating a Wolsey petrol engine. A dynamo 
generates electricity and supplies energy to a four-wheel bogie 
underneath the engine compartment. Seating accommodation is 
provided for 52 passengers. The car islighted and heated by elec- 
tricity. A speed of 30 miles an hour can be got up, and a stop- 
page made in as many seconds. Illustrated descriptions of the 
work in connection with the “electrification "scheme will be found 
in The Electrician, Vol. XLIX., p. 721, and Vol. LL, p. 237. 


Obituary.— It is our painful duty to announce the death of 
Mr. К. C. Quin, which took place at Tamney, co. Donegal, on 
Monday. Mr. Quin had gone over to Ireland to inspect some 
granite quarries, and while standing on a pier a tidal wave 
swept in and carried him out into the Atlantic. A friend, 
Mr. Frederick Margerison of Bradford, jumped in to his rescue 
and succeeded in bringing him to the pier, where another 
gentleman held out a coat for him to clutch. Mr. Quin 
caught the garment, but almost immediately released it and 
fell backwards. Mr. Margerison was also carried away by a 
heavy sea, and only reached the shore with difficulty. At the 
inquest, which was held on Tuesday, his conduct was warmly 
commended by the jury, who requested the coroner to report 
the circumstances to the Royal Humane Society. Born in 
London in 1865, of Irish parents, Robert Cornelius Quin 
became a pupil of Mr. J. N. Shoolbred in the early eighties, 
and was subsequently attached to the construction staff of the 
Bradford Corporation electricity works—the first municipal 
station in the United Kingdom. In 1891 he was appointed chief 
assistant at Brighton, and five years later the Blackpool 
Corporation secured his services as Borough Electrical Engi- 
neer und Tramways Manager. Here he designed and carried 
out numerous alterations and extensions of the works, the 
plant capacity being five times greater when he left than when 
he was first appointed. He also converted the tramways from 
the conduit to the trolley system. After leaving Blackpool, 
in 1902, Mr. Quin established a consulting practice in London 
in partnership with Mr. Speight, and was retained by two or 
three local authorities in the North of England to advise with 
regard to their electricity undertakings. Among these were 
West Bromwich and Shipley, both of which stations are now 
in operation. A few years ago Mr. Quin patented an ingenious 
device for disconnecting a trolley wire from the mains if it 
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became broken and fell, and he read a Paper on a kindred 
subject before the Municipal Electrical Association in 1900. 
He was a frequent speaker at these meetings. In 1900 he also 
read a Paper on “'Гһе Combined Management of Tramway 
and Lighting Departments, and in 1897 one on “ Тһе 
Localisation of Faults in Underground Mains.” Mr. Quin 
was also an occasional contributor to our correspondence 
columns, and only Jast month we published letters of his on 
* Cut-outs" and on “Steam Turbines v. Reciprocating Engines.” 
We regret also to announce the death of Mr. E. Thompson, 
one of the joint managing directors of the firm of Nalder Bros. 
and Thompson (Ltd.). Ernest Thompson was born in 1868, 
and educated at private schools and at the Finsbury 
Technical College. He then became a pupil at the Immisch 
Motor Works, and on the completion of his term there he 
"obtained further practical experience at the works of Messrs. 
Siemens, Bros & Co., and later on in the Brush Company's test 
room. In 1893 he became an assistant in Messrs. Nalder 
Bros. & Co.’s works, where he took charge in the test room of 
the ammeter and voltmeter department, and he continued in 
this position until 1896, when the business of Nalder Bros. & 
Co. was divided, and Mr. Nalder purchased the ammeter, 
voltmeter and switchboard section of the business and took 
Mr. Thompson into partnership. He was first taken ill in 
October, 1902, and on his doctor’s advice took a voyage round 
the world. Unfortunately, the benefit this did him was not 
lasting, and he had only been at work again for three months 
wheu he had a relapse and passed away last Saturday. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


MONDAY, Janus ry 18th. 
INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE LOCAL SECTION. 
7:30 p.m. Meeting at thé Durham College of Science. The discus- 
sion on Dr. W. M Thornton's Paper, Experiments on Eddy 
Currents,” will be taken, and if t me permits the following Paper 
will be read: Power Distribution in Shipyards and Engine 
Works," by J. A. Anderson. 


TUESDAY, January 19th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER Local. SECTION. 


7:80 p.m. Meeting at Owens College. Paper to be read: Coal 
Consumption in Central Stations,” by A. S. Giles. 


INSTITUTION oF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting, when the following Paper will be further 
discussed: Тһе Electrical Re-construction of the South London 
Tramways on the Conduit System," by A. Millar. 


WEDNESDAY, January 20th. 
INSTITUTION or Ступ, ENGINEERS: Sup s' SECTION. 


1:45 p.m. Visit to the works of Messrs. Elliott Bros., Lewisham. 
Train leaves Charing Cross at 1:45 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
7;30 p.m. Meeting at 92, Victoria-street,S.W. Paper to be read: 
* The Equipment of a Sub-station with Rotary Converters," by 
C. S. Davies. 
RovanL METEOROLOGICAL SOCIETY. 
7:30 p.m. Ordinary Meeting at 25, Great George-street, West- 
minster, followed by the Annual General Meeting. 
LIVERPOOL, ENGINEERING BociETY. 
Spm. Meeting at the Royal Institution, Liverpool. Paper to be 


read: Voltage Regulation in Alternating-current Plants," by 
H. S. Meyer. 


THURSDAY, January 21st. 
Institution or ELECTRICAL ENGINEERS: LEEDS Госа, SECTION. 
7:30 p.m. Meeting in the Yorkshire College. Paper to be read : 
“ Alternutors in Parallel," by Н. Bohle. 


FRIDAY, January 22nd. 
PuysicaL Society. 
ó p.m. Meeting at the Royal College of Science, South Kensington. 
Agenda: (1) * The Photographic Action of Radium Rays,” by 
S. Skinner. (2) ''Astigmatie Aberration,” by W. Bennett. 
(3) Some New Cases of Interference and Diffraction,” by 
Prof. R. W. Wood. (4) Exhibition of Instruments by Messrs. 
Crompton & Co. 
JUNIOR IxsrrruTION or ENGINEERS. 
5 p.m. Meeting at the Westminster Palace Hotel, when Mr. Fletcher 
Moulton, K.C., F.R.S., will deliver his Presidential Address. 
Roya INSTITUTION. 
У р.п. Evening Discourse by the Rev. Walter Sidgreaves on 
" Spectroscopic Studies of Astrophysical Problems at Stonyhurst 
College Observatory." 


TESTING LARGE ALTERNATORS. 
BY W. E. BURNAND. 


The tests mainly required on alternators are for ascertaining 
the efficiency, regulation on unity and lower power-factors 
and for heating under load. Two general methods appear to 
be available for making these tests, firstly, by the rather bar- 
barous method of loading up the machine with resistances, 
choking coils, &c.; or, secondly, by more scientific methods 
which may be said to have had their commencement with 
Hopkinson, in which the machine under test and other appa- 
ratus connected with it arc supplied only with the amount of 
power lost in the system. Unfortunately the second method, 
as hitherto practised, seldom gives results strictly comparable 
with what will occur in actual use, and though it may be said 
to be scientific, if by science is meant measurement, it is hardly 
so if this is qualified by saying measurement of the thing you 
want to measure. The first method, however, is so cum- 
bersome and expensive that in the case of really large alter- 
nators it becomes quite impracticable, and the machine either 
has to go untested or some modification of the second class 
made, and the results that will occur in use with the machine 
deduced therefrom. 

When two machines of equal capacity are available, they 
may be coupled together and the Hopkinson test pure and 
simple carried out, the power-factor of the load being varied 
as desired by manipulation of the field strengths. 

As arule, however, two machines are seldom available, and 
recourse must then be had to opposing half (approximately) of 
the armature to the other half, and circulating current through 
the windings in the manner described by Mordey, Behrend 


and others. But the methods I have seen described have 
always been open to some great objection, such as, when the 
armature is the rotating part, putting great unbalanced strains 
on the machine, causing vibration which in some cases endan- 
gers the integrity of the machine, and also, in the majority of 
cases, the armature reaction, and consequently the core losses 
and regulation observed are entirely unlike what will occur m 
actual use, and, therefore, vitiate the results obtained as tests 
for regulation, efficiency or heating under full load conditions. 
It seems to the writer that these objections can be overcome 
іп а simple manner by the following methods :—First, as to the 
unbalanced strains in the machine; the cause of this will be 
readily understood by reference to the diagrams. Fig. 1 repre- 
sents an eight-pole alternator, connected so that three coils 
oppose the other five. Connected thus, the five coils circulate 
a current round the armature against the E.M.F. of the three 
coils, the strength of which can be regulated by thefield strength 
or by means of a rheostat in circuit. Thus half (approximately) 
of the armature will oppose the rotation of the machine, and 
the weaker half will help it, the difference in rotative effort 
plus friction having to be supplied from an external source. 
The arrows in Fig. 1 show the direction of this effort exerted 
by the two sides of the armature, from which it will be seen 
that both tend to force the armature in the same direction. 
If the armature is stationarv, this is not usually of any great 
consequence, but if the armature is rotating, the effect 1s Just 
the same as if a heavy weight were located at the point marked 
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„ Which naturally tends to put severe strains on the frame- 
work of the machine. This could be balanced by a weight on 
the opposite side, the value of which could be calculated from 
the apparent horse-power of the machine, the peripheral speed, 
diameter and power-factor, but a much better way would be 
to prevent these strains altogether, by dividing the armature 
circuit into quarters instead of halves, as shown in Fig. 2, 
coupling A and C in series, opposed to B and D. By this means 
the stresses, which are indicated in the figureby arrows, balance 
themselves round the circumference of the armature, leaving 
no unbalanced strains to be transmitted through the shaít to 
the framework of the machine. 

Having got over this difficulty, there still remains that of 
armature reaction. The difficulty here results almost entirely 
from the great lag or low power-factor of the currents circu- 
1 round the armature, when the current is caused to 
circulate by a higher E. M. F. in one half of the armature than 
in the other half. Thus the current in the coils is nearly at 
its maximum when they are directly opposite the pole pieces 
of the machine, whilst with a power- factor of unity the current 
is zero in this position, the conditions being reversed again in 
the midway position—i.e., the lagging currents are nearly zero 
here, whilst the current with unity of power-factor should be 
at its maximum. It is evident that this must have a great 
cffect on any test for regulation or efficiency, the 1. power- 
factor having comparatively little influence on the poles, whilst 
with currents lagging nearly 90deg. the coils on the weaker 
half, or the half in which the current flows against the induced 
E. M. F., have a powerful tendency to help the magnetic field, and 
on the stronger half a powerful demagnetising tendency, thus 
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giving rise to induced currents in the magnetic system, and 
also affecting the core losses of the machine. The mechanical 
trains also are not those met with in use— there is more ten- 
dency to vibration, and less of a straight pull or push backwards 
on the coils than is the case under load, when the current 
through the coils is at a maximum at the point midway 
between the poles—hence in a position of maximum effect. 

The effect this has with a current lagging about 9040р. is 
that for every time a coil passes a pole piece, it is first sub- 
jected to aforce in a backward direction till it gets opposite the 
pole, and then in a forward direction till in the midway posi- 
tion. Thus there is a severe racking strain backwards and for- 
ward at the rate of four times the frequency of the machine, 
whereas with a current in phase with the E. M.F. the strain is 
always in one direction, either backward or forward, considered 
with respect to the direction of rotation, according as the 
current circulates with or against the E. M. F. 

The method devised by the writer to overcome these diffi- 
culties is to connect up the armature as in Fig. 2, the number 
of coils in the quarters A and C being equal to that of B and D, 
>v that the E. M.F. of two quarters opposes and balances the 
T. M.F. of the other two quarters, and to circulate an alter- 
nating current through the armature from an external source 
of thesame frequency as the machine under test, and whose phase 
with respect to this machine may be readily adjusted. This 
external source may consist of a small alternator with tho 
same number of poles as the machine under test and coupled 
to the same shaft, or it may bea machine of a different number 
of poles, driven from the shaft through chain or spur gearing. 
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This machine, of course, may be in circuit with the large one, 
either direct or through a transformer, and only need be of a 
size capable of supplying the electrical losses in the large gene- 
rator and connections. By this arrangement practically all 
the effects of full load can be simulated in a manner to get 
practically reliable results. The auxiliary alternator can be so 
driven with relation to the machine under test as to circulate 
a current of leading. lagging or any desired power-factor. 

The heating can, therefore, be determined for any of these 
conditions, and the regulation likewise. The efficiency can be 
determined from the balance of power required to drive the 
machine at its working speed with full load current circulating 
through the armature, at any desired power-factor, after sub- 
tracting the power lost in the outside connections, the auxiliary 
alternator and the gearing driving it, all of which can be easily 
determined with an accuracy near enough to give materially 
correct results for the machine undor test. 

Fig. 3 shows the manner of testing the regulation of the 
machine, the voltmeter and power-factor indicator being in 
connection with the half of the machine in which the current 
flows in the direction of the E.M.F., the frequency meter being 
connected at any convenient place, say, in parallel with tho 
voltmeter. A reading is first taken with no current passing 
through the armature ; afterwards a reading is taken with 
fullload current passing, the power-factor of which can be 
regulated by causing the auxiliary alternator to lead, lag, or 
keep in phase with the E. M. F. of the machine under test, the 
amperes being readily adjusted by a rheostat in the field of 
the small alternator. 
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Assuming the speed kept constant, the difference in the 
voltmeter readings gives the drop in half the armature. If 
the machine is designed to work with the armature coils all in 
series, the regulation is, of course, double this value; if the 
two halves are to be in parallel the regulation is direct as 
given by the voltmeter readings. Should it not be possible to 
get the speed quite the same as when unloaded, the effect of 
this can be calculated from the difference in frequency, the 
E. M. F. being proportional to this at constant excitation. 

A variation of this method might be to have a voltmeter on 
each half of the armature, the difference in the reading with full- 
load current passing giving the regulation, but the first method 
is probably preferable for a generator, as the armature reac- 
tions in the half referred to more nearly approach those of 
practice than is the case in the other half of the machine, in 
which the current circulates against the E. M. F. as in a motor. 

It would not do to take the ratio of the voltage required to 
circulate full-load current through the machine to the voltage 
of the machine under test as a measure of the regulation of 
the machine, since, as a rule, the E.M.F. of the auxiliary 
machine will not be in phase with the E M.F. of the machine 
under test. As a somewhat exaggerated example might be 
cited the case of a machine requiring an E. M. F. in quadrature 
with its own— say of half its own value—to circulate full-load 
current through it, the current to be in phase with the E.M.F. 
of the machine under test. The regulation in this case, instead 
of being 50 per cent., is actually about 10 per cent , as is readily 
apparent when attention is paid to the vector phase relations 
of the two E.M.F.s and current. 
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LONDON COUNTY COUNCIL TRAMWAYS. 


Although not yet officially announced, it may be confidently 
anticipated that the electrically-equipped Greenwich lines of 
the London County Council tramways will be opened for 
traffic on Sunday next. The route which these lines follow 
may be seen in the accompanying map (Fig. 1). It will be 
remembered that in May last the electrical equipment of the 
lines to Tooting from Blackfriars, Waterloo and Westminster 
bridges was completed, and the lines were opened by the 
Prince of Wales. 
of line along Camberwell New-road to Vauxhall bridge, which 
is also marked on the map, was completed. The lines to be 
opened next week, it will be seen, join at the Elephant and 
Castle with the existing lines, whence one route is along the 
Old and New Kent roads to New Cross Gate and thence to 
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Greenwich, another route being via Walworth-road, Camber- 
well-road, Camberwell Green and Peckham to New Cross Gate, 
also connecting on to the Greenwich lines. Another piece of 
track, along St. George’s-road, Great Dover-street and Newing- 
ton causeway, has also now been equipped for electric trac- 
tion, but the Council is not yet quite ready to put electric cars 
on it. 

The new lines are all double track with the exception of a 
few yards in London street, Greenwich, in which the narrow- 
ness of the street necessitated single track. The total length 
of the new lines between the Elephant and Castle and Green- 
wich is equivalent to 19 miles of single track. Conduit con- 
struction has been employed throughout, and, except in a few 
matters of detail, it is exactly similar to that employed on 
the Tooting lines, which was described in considerable detail 
and fully illustrated by drawings and photographs in our issue 
of April 24,1903. The first exception is that, instead of 30ft. 
lengths for the track rails, 45ft. lengths have been employed. 
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This lessens the number of rail joints, which is not an unim- 


portant matter, for, of the small amount of trouble that has 
been found in the working of the lines, a considerable portion 


has been due to the joints employed. 

In the Dick-Kerr type of joint, used on the Tooting lines, 
part of the head of the rail is cut away and part of the fish- 
plate takes its place. This gives a very smooth and even 
joint when new, but, probably owing to the fact that the fish. 


, plate has no bearing under the head of the rail, it is inclined 
| to work loose when subjected to the strain of heavy and con- 


tinuous traffic. Ordinary six-hole fish-plate joints have, 


In the latter part of last year a section | therefore, been employed on the newer lines, and they are 


strengthened by a sole-plate consisting of an inverted rail the 
flange of which is bolted to the flanges of the other rails. This 
produces an excellent joint, which has, however, one disadvan- 
tage—viz., that owing to slight inequalities in rolling, the two 


! adjacent rails are not always exactly equal in height; and this 
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! necessitates the grinding down of the head of one of the rails 
after the joint has been completed, to avoid hammering when 
the car goes over it. 

Another modification is in the arrangement of the sump 
pits. On the Tooting lines the cleaning pits, placed at inter- 
vals of 40yds., were at one side of the tracks, and connected 
to the conduits by 12in. pipes with a slope of 1 in 10. It 
was found, however, that, instead of the mud flowing down to 
the sump pit, it tended to accumulate in the conduit nearer the 
pit and occasioned considerable trouble. Now the pits are 
placed between the two lines of track, and the mud drops 
straight down into them from the bottom of the conduits. 
Although in this way the pits are much broader, it is only 
necessary to make them 2ft. wide in the direction parallel to 
the rails, so that the amount of space to be excavated beneath 
the roadway is not excessive. It may further be mentioned 
that where the new lines cross bridges it has unfortunately 
been impossible to employ conduits as deep as those in 
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other places. There was no option, therefore, but to employ 
shallower conduits, and these have to be cleaned daily to 
prevent evil results by the accumulation of mud. The last 
modification is in the type of the slot point, in which some 
improvement has been effected. 


— — 
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In the short piece of route upon which single track has had 


into half-mile sections ag on the other lines 
are at Elephant and Castle, Camberwell Green and New Cross 
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The track is fed from three sub-stations and is divided up 
The snb-stations 


тае. These receive high-tension three phase current from 
the temporary generating plant placed in the engine room of 
the London Electric Supply Corporation 
at Deptford, and this is converted into 
continuous current at 500 volts by syn- 
chronous motor generators. The pressure 
of the high-tension current is 6,600 volts 
and its frequency is 25 c per second. 
Fig. 2 is from a photograph of the 
Elephant and Castle sub-station, in which 
there are five 300kw. motor generators. 
At New Cross there are four motor- 
generators of similar size, and at Camber- 
well there are three. The high-tension 
cable from Deptford to these sub-stations 
is three core, the conductors having a 
section of 0:15 sq. in The cables are 
paper-insulated and lead-covered, and they 
are laid in stoneware ducts embedded in 
cement, exactly similar to those employed 
previously. In addition to these main 
cables from the generating station to the 
sub-stations, each sub-station is connected 
to its two adjacent ones by a 0:075 three- 
core cable. At the generating station at 
Deptford there are two 1,500kw. Ferranti- 
Dick, Kerr generating sets, the engines 
of which are exactly similar to those 
in the temporary generating station at 
Loughborough Junction,* the alternators 
being in accordance with Messrs. Dick, 
Kerr & Co.'s standard practice. Steam is supplied to 


to be adopted the conduit is arranged as in Fig. 3, one conduit | these sets by the London Electric Supply Corporation on 
being for the cars in one direction and the other for the cars somewhat similar terms to those arranged with the South 


in the opposite direction. As it will be remembered the plough | 


Section at Insulators. 


Fie. 3.— ARRANGEMENT OF Dor BLE CoxpvtT on SINGLE TRACK. 
Scale: jin. = lft. 


is free to slide laterally, the fact of the conduits not being in 
the centre of the track is quite immaterial. On account of 
the diminished space, it is seen that the insulator pits have 
had to be arranged alternately on the two lines of conduit, but 
there is room for the same method of supporting the conductor 


rails as on the other sections. The main difference is, as is seen, 


in the double yoke which has to be employed 


London Electric Supply Corporation at Loughborough Junction. 
(To be concluded. ) 


AN EMERGENCY OR MASTER SWITCH FOR 
CENTRAL STATIONS. 


BY W. M. THORNTON, D. S0. 


Most modern generating stations for the supply of electrical 
energy in bulk have one weak spot In the event of an arc 
developing at the main 'bus bars it cannoi, as a rule, be 
quickly extinguished without either danger to the attendants 
or damage to the machines. It may happen, and it has 
occurred several times to my own knowledge, that the short- 
circuit are at one part of a switchboard is so fierce that it can- 
not be passed to get at the main switches of all the machines 
on load. In such a case it has been necessary, in order to 
save the board and leads, to break the main exciting circuit. 
The suggestion which is here made, and which is offered to all 
central station engineers who have to deal with generators 
excited from 'bus bars, is that an auxiliary switch should be 
fitted to these, so that in emergency all the fielda, instead 
of being broken, could be simultaneously short-circuited. 

The uncertainty of how to meet each particular short-circuit 
danger as it arises is the bane of the station engineer. He 
has to choose between the risks of a wrecked board or broken- 
down insulations, and he has always to face an interruption of 
supply varying from five minutes to three weeks. It will be 
shown that the device of short-circuiting the fields enables the 
station to beshut down without shock to any part of the system, 
the magnetisation taking a few seconds to diminish until the 
voltage required to maintain the arc cannot be generated. As 
the arc ceases and the bars are cleared, all but one of the main 
switches can be opened, the field circuit restored and supply 
re-established. 


See The Electrician, Vol. LI., p. 112. 
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Systems which, like the Newcastle and District Electric | second parts of all the curves in Fig. 1, for, since the current is 
Lighting Co., are not worked in parallel are not liable to total | proportional to the effective voltage in the windings, it there- 
interruption of supply, unless all the generators have a common | fore falls from a maximum at the start to zero. Another way 
exciting circuit, an arrangement which would defeat the object | of considering the change is, that if the voltage rose instead of 
of having independent machines. To guard against damage | falling at or any time after the short-circuit, the current in the 
by short circuits at the switches or in the leads it might in | winding would also rise and the magnetic energy of the field, 
certain cases be desirable to provide a means of destroying the | therefore, increase by virtue of its own decrease ! 
fields safely, even where parallel working is not employed. The idea of short-circuiting field magnet windings was first 

The danger of breaking the main exciter circuit or all the | conveniently applied in some experiments on the growth and 
fields in succession can scarcely be exaggerated. It is to some | decay of magnetism in large generators.* The connections 
extent modified by the use of solid poles and magnet frames, the | were arranged as in Fig. 2. e exciter was placed across 
eddy currents in which help to retard the decay of magnetisa- | the outer terminals of a three-way switch. From the centre 
tion, and so to prevent an excessive rise of voltage on the | to one outer terminal a low non-inductive resistance (N.I.R.) 
windings. The energy stored in the fields, which is equal to | was fixed, and across the other pair the field-magnet windings 
Li?/2, where L is the total inductance of the exciting circuit and | (F.M.W.). From the figure it is seen that when the switch 
i the current in it, is dissipated at three places when the current | blade is in contact with a the current flows through the magnet 
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is interrupted : in the arc at break where the local heating is | windings in the usual way, the non-inductive resistance being 
intense, as eddy currents in the magnetic cores, and in the copper | then short-circuited. When it is thrown over into contact 
of the windings. When an inductive circuit is broken with | with b the windings are short-circuited and the full exciter 
a quick-break switch, the greater part of the energy is no doubt | voltage is then applied to the resistance, the current in which 
dissipated in maintaining the arc, but the withdrawal of the | may be broken as quickly as possible. The centre terminal of 
magnetic force from a large solid core is accompanied | the switch and b correspond to the exciter bus bars on a board. 
when the conductivity of the core is good—by enormous eddy | If it is desired for the purpose of experiment to make and 
currents, chiefly located in the outer layers of the iron. То | short-circuit the current as rapidly as possible the resistance 
support a large arc at a length of a few inches requires a high | must be able to carry the voltage for at least the time of decay 
voltage, but if the insulation of all magnetic windings were | of the magnetism. The smaller its value the less will be the 
made to carry thousands instead of hundreds of volts there | flash on throwing over, for if it is small compared with that of 
the windings the change of current and, therefore, of mag- 
netisation, is correspondingly small. Even if, for the purpose 
of not unduly overloading the exciter, the resistance is made 
two-thirds that of the windings, the sluggishness of the mag- 
netism, in starting to move—an effect which was first pointed 
out by Heaviside—allows the change-over to be made before 


LJ. 


: a La чует 
"а у SPOONS many lines have collapsed. Moreover, the change takes place 
m [m > [mm in the region of comparatively low permeability and least 
sensitiveness—at the top of the magnetisation curve. In an 

N. i. f M. W. experiment made on a 500kw. generator the fields of which 


had an inductance of 54 henries—excited at 480 volts, the 
magnet windings were short-circuited by means of the three- 
way switch with no more flash than one obtains on breaking 
an arc lamp circuit at the same voltage. 

It will be seen at once that any number of field magnet 
windings can be connected in parallel, so that the magnetisa- 
tions of all the machines can be destroyed together. Short- 
cireuiting the exciting 'bus bars of a station, however large, 
can be done quite safely even if the fields are of unequal size 
or have not the same rate of decay; for since each winding 
is short-circuited, its current, is independent of the rate of 
change in the other fields. The smaller the time constant! of 
the winding of a machine the greater the flash at throwing 
over for machines of approximately the same size. Applying 
the method to small machines there is more necessity for 
using a quick break switch than with larger sizes: a okw. 
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would not be any objection to breaking the field circuit. As 
things are, however, and will probably continue to be, it is 
necessary to devise other methods of dealing with sudden 
rushes of magnetism. 

When an active inductive circuit is suddenly short-circuited, 
the current fades away at a rate which is the inverse of that 
at which it increases when the voltage is suddenly switched 
on. Closing the switch the current in the windings is left to 
itself, whilst that of the exciter opens a circuit breaker or is 
otherwise interrupted. The former is maintained by the col- 
lapse of the field which it itself maintains, and therefore decays 
logarithmically, as shown in Fig. 1. The most important point 
to notice is that there is no rise of voltage on the windings, 
though the rate at which the lines collapse is greatest at the 
moment of closing the switch. This can be seen from the 


— 


* The Electrician, May 30 and Jane 13, 1902. 
+ The “ time-constant of a circuit is the tinte in sasconds takenly 
the current to reach 0:63 of its full value. 
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generator requires smarter handling than a 500kw. To | obtained. At starting the torque is zero, but it inereases gradu- 


demonstrate the practicability of the method I arranged the 
fields of 50kw. 34kw., 10kw. and 5kw. machines in parallel ; 
the first having a time-constant of about five seconds, the last of 
one second. Such a range is the severest test which could be 
applied. The current was obtained from storage cells capable 
of giving 80 amperes for a few minutes. The substituted non- 
inductive resistance consisted of 2:8 ohms of iron wire about 
12 S.W.G. Thecurves of Fig. 1, recorded photographically, 
indicate the nature of the currents at make and short-circuit 
with each machine separately and then all together. The 
vertical scales are adjusted so that the influence of the 
machines with smailer fields can be more easily seen. It will 
be noticed that curve III. rises quicker than IV., and also falls 
more rapidly. This is the exciting ’bus bar current; the actual 
currents in the windings, that is F, II., and IV., are the same 
whether one or all of the machines are connected. The 
theoretical curve is calculated on the assumption that the per- 
meability of the core remains constant throughout, which is 
never realised in practice. The general form of the change is, 
however, the same in all the cases. In each winding the 
current approximates to 
rt 
ae ) 


iz 
r 
and the bus bar current is 

I-z „(1 € 955 
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rand L having the appropriate values for each machine. In view 
of these experiments there can be no doubt that a station 
containing several large units on load may be shut down with 
ease and safety in a few seconds by the operation of a single 
switch. 


THE SCHULER-FERRANTI SINGLE-PHASE MOTOB. 


As indicated in Fig. 1, this motor is a combination of an 
ordinary single-phase induction motor and a repulsion motor. 
In Fig. 2 are recorded some tests, made with a six- polar single- 
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Еа. 1. — CONNECTIONS OF THE 
SCHÜLER -FERRANTI SINGLE - PHAsR 
MoroR. 

Startiog Switch showa with resistance 
entering oa first stop. (The dotted lines 


show position of starting switch with 
resistance short-circuited.) 


Motor Starting and 
Regulating Switch 


phase motor possessing an armature wound as for continuous 
current and run as a repulsion motor pure and simple. When 
wound for three-phase working the same motor is capable of 
developing 5 H. P. at 220 volts, and runs at a speed of 960 revs. 
at a frequency of 100 ~ per second. According to the 
curves in Fig. 2 the starting torque is good, but it decreases 
rapidly. The maximum of power—i.e., 2:5 H.P.—is developed 
by the motor at a speed of about 500 revs. per min., when 
the current taken amounts to 26 amperes, the voltage being 
220 volts. We see, therefore, that the actual output is but 
82 per cent. of the volt-amperes, this 32 per cent. representing 
the product of efficiency and power factor. When the same 
motor was run as a single-phase induction motor, with a three- 
legged resistance in its rotor circuit, the curves of Fig. 3 were 


ally to its maximum, and the motor behaves in this respect in 
exactly an opposite manner to the repulsion motor. It occurred 
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revs. per min. 


to Mr. Schüler to combine these features of both types of machine 
in one motor, and the outcome is the arrangement represented 
diagrammatically in Fig. 1. In Fig. 4 the starting torque is 
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plotted as a function of the starting current. At any speed the 
motor torque is approximately equal to the sum of the torques, 
due to the repulsion motor and to the induction single-phase 
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motor respectively. This characteristic feature is well shown 
in Fig. 5. At starting, the three-legged resistance is inserted 
in full in the rotor circuit, and the current will low by way of 
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the commutator and the short-circuited brushes. The motor 


then starts as a repulsion motor. By gradually cutting out 
the starting resistance, part of the induced armature current 
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flows through the resistances, and the motor begins to act also 
‘as an ordinary single-phase induction motor. Although the 
torque decreases somewhat with increasing speed, this is—as 
shown in Fig. 5—much less marked 
than in the case of the pure repulsion 
motor. By means of the three-legged 
resistance, the motor speed may be 
varied in wide limits, the torque 
varying only to a small extent. 
Arrangements might be made for 
lifting off the brushes from the com- 
mutator after the motor has been 
started, but as this would involve 
extra complication, it is hardly likely 
to find favour in practice. The 
motor may be reversed by shifting 
the brushes 90deg. or, where this is not 
practical, by providing a second set 
of brushes placed at 90deg. Another 
way of achieving the same result is 
by using a three-phase stator winding, 
and by using two phases at a time 
for each direction of rotation (Fig. 6). 

This article is compiled partly from an article by Mr. 
Schüler in the Elektrotechnische Zeitschrift, and partly from 
some information supplied by Messrs. Ferranti (Ltd.) 


Fic. 6. 


APPLICATION OF SINGLE-PHASE ALTERNATING 
CURRENT FOR TRACTION AND RAILWAY SERVICE.“ 
BY B. G. LAMME. 


The present direct-current railway system has limitations in volt- 
age, speed control, &c., which have long been recognised by the 
electrical profession. Many systems have been devised with more 
or less success—generally with less—in order to overcome these 
limitations, so that the possible field for the direct-current systems 
could be extended. It has also been recognised by some of those 
familiar with the problem that a single-phase alternating-current 
motor having the characteristics of a direct-current series motor 
would at once furnish a means of attaining many results now 
impossible with the direct-current system. Such a motor obtained, 
then the voltage limitation can at once be removed, as the trans- 
forming properties of alternating current can be brought into use. 
Also economical operation at any desired speed can readily be 
obtained through the same property of alternating current. Further- 
more, the use of single-phase permits a single overhead wire where 
track return is used, thus retaining a most valuable feature of the 
direct-current system. It is thus evident that a motor of this char- 
acter will permit the retention of most of the present advantageous 
features of the direct-current system, and also enables the use of 
other features not permissible without great complication and 
expense with the present direct-current system. 

There has been perfected only one class of single-phase motors 
which possess the characteristics of the direct-current railway motor, 
and this one class of motors very closely resembles the direct-current 
machine in the general features. These motors may all be given 
the general name of commutator type single-phase motors, as all of 
them have commutators on the armature or rotating member, and 
the armature is provided with a direct-current type of winding. 
Some variations from the usual types of armature windings have 
been proposed, but the various direct-current types have proven 
most successful. 

All these commutator types of motors, which have the variable 
speed characteristics suitable for railway service, may be broadly 
classified as belonging to the series type. By this we mean that 
the field or exciting current is in series with the armature circuit, 
either directly or through transformer action, either in the motor 
itself or outside the motor. The series typ- of motor can be 
subdivided into two classes—viz., the straight scries motor, in which 
the current in the field wholly or partly passes through the 
arniature, or vice versa and those in which the field or armature 
forms a secondary circuit, the primary of which can be either part 
of the field structure of the motor, or may be outside of the motor. 
All these motors-- whether of the straight series or of the trans- 
former type—have the property that the field magnetism varies 
with the load, although not necessarily in direct proportion. 
Hereafter we will refer to these two types as the straight series 
and the transformer types of motors. All these motors are related 
to a greater or less extent in their characteristics, and. in many 
Instances one type can be readily changed to the other type. In 
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fact, by closing a single switch, we have changed a straight series 


motor into the transformer type with the armature closed on itself, 


forming & secondary circuit, with a change in performance appa- 
rently due only to the amount of material in the magnetic circuit 
being insufficient for the best performance as a transformer type. 

In these commutator type single-phase motors, the two most 
important elements, besides the speed characteristics, are the 
efficiency and the power-factor The efficiency of such motors will 
usually be less than that of a direct-current railway motor of the 
same output. The losses in one of these alternating-current motors 
can be considered as made up of the following elements :—First.— 
Iron loss due to reversals of magnetism in armature and field at the 
frequency of the supply circuit. Second.—Armature iron loss due 
to variations in magnetisru dependent upon rotation of the armature. 
Third.—Iron loss in the surface of field and armature due to the 
bunching of magnetic lines from the teeth of either element. 
Fourth.—Losses in field windings. Fifth. Loss in armature wind- 
ings. Sixth.—Brush losses Seventh.—Friction and windage. Com- 
paring these losses item by item with those of а direct-current 
motor, we see at once that certain losses will necessarily be greater 
than in the direct-current motor. 

First.—Iron loss due to the frequency of the supply circuit and 
induction in the primary element. No such loss exists in a direct- 
current motor, as the machine is excited by continuous current. 
This loss in the alternating-current motor will not be relatively 
large per cent. unless the motor is worked at a very high induction, 
or unless the construction of the magnetic circuit is such as will 
allow eddy-current losses. It is at once evident that the field 
magnetic circuit must be laminated as completely as the armature 
circuit, and that there no local circuits permissible in the field 
structure. It is also evident that a field structure of a straight series 
motor will, in general, have lower losses than of the transformer 
type, where the field itself forms part of the transformer, as in this 
latter case the total induction in the field structure will generally 
be greater than in the series type. | 

Second.—Armature iron loss due to variations in magnetism 
dependent upon rotation of the armature. There will be a loss in 
the armatnre due to the alternating magnetisin from the primary or 
field circuit. This can be charged against the field loss or primary 
loss, as maintained above. In addition to this loss, there is a loss 
due to the rotation of the armature in the field. This will be depen- 
dent upon speed of rotation, inductions in the core, teeth, &c., and 
in general will practically average the same as that of a direct- 
current motor of same capacity. 

Third —Iron loss in the surface of field and armature due to the 
bunching of magnetic lines from the teeth of either element. This 
is a loss which appears to some extent in the field pole face of direct. 
current machines, due to the bunching of the lines from armature 
teeth. This loss is relatively small on direct current machines, if 
the poles are properly laminated and if the air-gap is relatively large 
compared with the width of the armature slots. This loss in direct. 
current motors is included in the armature iron loss measurements. 
due to the methods generally used for determining iron loss on such 
motors. This loss will appear in the field surface or face of the 
alternating niotor, and may be considerably greater than in the 
direct current, if a smaller air-gap is used than in direct-current 
practice. By air-gap we mean clearance from iron to iron. 

If the field structure is of the slotted type. the slots being of such 
forni as to give bunched lines, then there will also be a loss in the 
armature service due to the bunching of these lines. It should be 
noted that the frequency of the secondary currents set up by the 
bunched lines from armature or field teeth is generally very high 
compared with the frequency of the supply circuit, or of that due to 
the rotation of the armature in the field. We believe that in general 
the loss due to the bunched lines will not be much greater in the 
alternating-current single-phase motor than in the direct-current. 
except where very small air-gaps are used on the alternating-current 
niotor. 

Fourth.—Loss in field windings. This loss is very similar to that 
in direct-current machines, as the amount of copper in the field 
windings will generally be no greater than on direct-current motors 
of same capacity, and may even be considerably less. The straight 
series motor will generally have a lower copper loss than the trans- 
former types where the field structure is used as the primary of the 
transformer. 

Fifth.—Loss in armature windings. The loss ia the armature 
windings will be very similar to that in a direct-current machine, 
as far as the working current is concerned. In addition to the 
working current, there may be secondary currents in the armature 
turns short circuited by the brushes, which still further increase the 
armature loss. The resultant armature loss may, therefore. be some- 
what greater than on a corresponding direct-current machine, unless 
the normal resistance of the armature winding is reduced below that 
of a corresponding direct-current machine. In practice, the loss in 
the armature winding is made practically equal to that of the direct- 
current machine in order to avoid increased heating. 

Sixth.—Brush losses. The brush losses due to the reversal of 
current in the single-phase alternating-current motors are generally 
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somewhat greater than in a direct-current motor. Such motors are 
usually wound for a comparatively low voltage on the armature, 
and thus greater brush capacity is required than in direct-current 
practice. The brush losses are thus increased, due to the greater 
number of brushes, and, in addition, there may be local currents in 
the short-circuited coils, which may produce additional loss in the 
part of the brush next to the commutator. In practice this loss is 
evidently comparatively small, as our experience shows no signs of 
deterioration in the brushes in regular service. "Therefore, the 
increased brush loss may be considered as principally due to the 
increased number of brushes required. 

The brush loss due to the local currents in the short-circuited 
turns can be reduced considerably by the use of very narrow brushes, 
a brush spanning one bar or even less. With such a brush there 
would be short-circuiting only while the brush is bridging two bars, 
while at intermediate positions there would be no local current. 
As, in general, the commutators of such motors have a relatively 
large number of bars, this would mean a very thin brush, possibly 
less than gin. in thickness. Such brushes we consider too thin for 
street car purposes, as any roughness on the commutator would tend 
to break the brushes. In some of our very early experiences with 
such motors, we used brushes of ]in. in thickness, but found they 
required entirely too much attention, and therefore they were aban- 
doned in favour of brushes of & thickness corresponding to direct- 
current practice, the later designs of motors permitting the use of 
such brushes. 


Seventh.—Friction and windage. The friction in bearings and 
the windage loss in such motors will be very similar to the corre- 
sponding losses in direct-current motors, but the brush friction loss 
will, in general, be somewhat greater, due to the increased brush 
capacity. Also, the large number of commutator bars generally 
used tends to increase brush friction to some extent. 

It is evident from the above considerations that the various losses 
in different parts of the single-phase alternating-current motors 
are either equal to or greater than the losses in the corresponding 
direct-current motor, although no individual loss, except that due 
to the reversal of magnetism in the field, may be much greater 
than in the direct-current motor. The sum total of the slight 
increases make a difference of from 1 to 5 per cent. in the effi. 
ciency of the motor, this difference being less with larger motors. 
The frequency of the supply circuit also has a swall effect on the 
efliciency, although the relation of the losses in the various parts 
is so involved that no definite figure can be given for this effect. 
The losses in the single-phase motor are, to a certain extent, 
dependent upon the speed at which the motor is operated, with a 
given current and torque. Assuming a given current, with the 
motor running at reduced speed, we can note the effect on the 
losses as follows :— The iron loss due to the frequency of the supply 
circuit is changed but little. The iron loss due to changes in mag- 
netism in the armature, and due to bunching of lines from the 
teeth, are very considerably decreased, due to the lower armature 
speed. The losses in the field and armature windings are prac- 
tically unchanged, and short.cireuit loss in the brushes is not 
orally changed. Friction losses in brushes, bearings and windage 
are all decreased. Therefore, at lower speed, the actual losses in 
the motor are considerably decreased, but not in proportion to the 
‘decrease in output of the motor, Therefore the efficiency decreases 
slightly with the reduction in speed with a given torque, this 
efficiency decreasing more rapidly the more nearly the zero speed 
is approached. With changes in load, with a given voltage app ied, 
the efficiency curve has very much the same shape as the paren 
curve of a direct-current motor, starting low at light load and hig 
speed, and rising to a maximum, and then falling off considerab 
at very heavy overloads. 

After efficiency, the next most important consideration in the 
performance of such motors is the power-factor. This is a feature 
which does not appear at all in direct-current machines, as the 
apparent input in such motors represents true energy. In the 
single-phase railway motor the apparent input in general does not 
all represent true energy, as a certain component of the input is 
required to magnetise the motor, and this component represents 
practically no energy. Also, magnetic leakage in the alternating motor 
represents a component of the apparent input which is practically 
wattless. In a straight series motor a certain magnetising current 
is required with a given field winding. The alternating flux . 
the field winding sets up alternating E. M. F.s which lag practically 
90deg. behind the energy component of the motor, and the product 
of the field current by the field voltage thus represents a wattless 
component of the input of the motor. With increase of load, 
the field current increases, the induction increases, and, therefore, 
the field volts also increase. The wattless component in the field 
thus varies with the product of two values which are both increas- 
ing with the load. The energy supplied to the motor increases 
approximately in proportion to the current supplied. Therefore, 
the wattless component in the field increases more rapidly than the 
energy component, Consequently, if this were the only wattless 
component in the motor, the power-factor would decrease with the 
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inerease of load and would be highest at no load. Other wattless 
components of the input are represented by the cross- etisin 
effect of the armature, if such exists, and by the stray field aroun 
the windings. As these effects will also increase more rapidly than 
the energy component, it is therefore evident that the power-factor 
in this type of motor will be highest at no load or at highest speed, 
and will decrease with the load or speed with a given voltage 
applied. But if the windings are so proportioned that the wattless 
component at the rated capacity is relatively small, then a high 
power-factor will be obtained at the rated load and speed. At lighter 
loads and higher speeds the power-factor would yj considerably 
higher. Such a motor can give very high power-factors at half 
loads with correspondingly increased speed. If the motor is operated 
at lower voltages, then the power-factor at a given speed will 
be very nearly the same as when operated at the same speed at a 
higher voltage and higher load. Therefore, it is evident that as 
the speed is reduced, no matter what load is carried, the power- 
factor will be decreased, and at start the power-factor will be 
lowest, as the energy component in this case represents only the 
losses in the motor. We have tested a 100 m.r. motor showing 
92 per cent. power-factor at 100 H. p., and approximately 98 per 
cent. power-factor at half load, the voltage being the same in both 
cases. This question of power-factor is largely a question of design, 
as the magnetising or exciting compound of the input depends upon 
the air-gap, amount of material, &c. In general, larger air-gap 
means more exciting current. The magnetic leakage in these 
motors may be relatively high, or may be comparatively low, this 
being to а considerable extent a function of the design of the motor, 
just as in all alternating-current machinery. Generally, it is made 
as low as possible without sacrificing other important features. If 
the armature cross-induction in a series motor is large, due to 
excessive armature ampere-turn per pole, small air-gap, &c., the 
armature self-induction will be large. Increasing the number 
of poles will reduce the cross-magnetising effects, but at the same 
time will require somewhat smaller air-gap, or increased excitation. 
These two features are, therefore, to a certain extent balanced 
against each other. 


There are various schemes for improving the power-factor of the 
commutator type single-phase motors. These are generally most 
effective at high speeds, but at start or at very low speeds the 
Improvement is small. In certain designs of both straight series 
and of the transformer type motors, the magnetising current can 
be supplied in whole or in part to the armature circuit instead of 
the field magnetic circuit by means of brushes on the commutator. 
At certain speeds, this current can be supplied at a considerably 
reduced voltage, thus requiring & reduced magnetising input 
compared with excitation applied to the field. This excitation can 
be supplied from the secondary of a series transformer, the primary 
being in circuit with the primary winding of the armature. The 
armature excitation will thus vary as the field excitation would 
normally vary, thus giving the varying field induction, and the 
series speed characteristics. While this arrangement is effective in 
improving power-factor at certain speeds, yet, as a rule, this gives 
the least effect at the time when it is most required—viz., at start 
and at very slow speed. This method also requires a second system 
of brushes in the commutator, thus spacing the brushes on the 
motor the same distance apart as if double the number of poles were 
used. For instance, a four-pole motor would have brushes spaced 
45deg. apart instead of 90deg. At start there should be practically 
the same input required for magnetising, whether the current is 
supplied to the armature or to the field. Comparing the straight 
series with the transformer type of motor, it should be noted that the 
Straight series motor requires less magnetising current, as the mag- 
netising current is only supplied to one element of the field. With 
the transformer type of motor a magnetising field must be furnished 
as in the straight series, but there is also u second field set up due 
to the transformer action, and this also requires & inagnetising 
current. In other words, it may be considered that there are two 
magnetic fields set up, upproximately 90deg. apart, cach field 
requiring a certain magnetising current. These two fields may be 
considered as forming one resultant field of higher value than either 
of the components, with a magnetising current of higher value than 
either component. In the series motor the transformer part of the 
field can be made to practically disappear, only the exciting field 
remaining; the resultant induction is, therefore, much less than 
with the transformer type, the field having an approximate average 
value of 70 per cent. of that of the transformer motor, the magnetic 
circuit being reduced in proportion. It thus appears that the 
straight series motor can be made to give & somewhat higher 
power-factor than the transformer type, with the field used as a 
transformer, and this is obtained with somewhat less weight. This 
difference in power-factor could be compensated for at higher 
speeds by some means of excitation applied to the armature 
through the commutator, as indicated above. But for traction 
service, where the least weight with great compactness of design is 
desirable, it appears to us that the straight series motor possesses 
some advantages. The transformer type of motor with the trans 
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former in the motor itself can be compared with the straight series 
motor with a separate transformer, if high voltages are to be used 
on the line. We consider that a number of more compact motors 
under a car with one separate reducing transformer forms a more 
suitable combination than a similar number of larger motors, each 
with its transformer inside itself. 


There is one other method of improving the power-factor on these 
motors, and that is by the use of resistance in series with the 
motors. Ifthe voltage on the motors is controlled by the use of an 
external rheostat, as in common with direct-current motors, then 
the power-factor with a given torque will be constant and inde- 
pendent of the speed. With a given torque the wattless component 
of the input of the motor is practically constant independent of the 
speed, and if the speed is controlled by rheostatic loss, then the 
energy component will also be practically constant, and the power- 
factor can be made higher at all loads. This may appear to be a 
good feature to those who have not considered the problem care- 
fully, but it is a fact that a high power-factor obtained in this way 
represents a less desirable condition than the low power-factor 
which would be obtained if the rheostatic method of starting were 
not used. With a given wattless input from the circuit, the best 
possible condition as regards effect on the supply system is that 
represented by the minimum expenditure of energy. A wattless 
component has a certain effect on the regulation of the system, and 
any improvement in power-factor by increasing the energy com- 
ponent means that much additional effect on the supply system. 
It is surprising that so many are so imbued with the idea of high 
power-factors that they are even willing to obtain it by increasing 
the losses in the apparatus, thus in reality increasing the load on 
the system. A high power-factor obtained by rheostatic control 
would represent no more advantageous condition than the use of 
resistance in series with an induction motor, when running, to 
increase its power-factor. If a permanent resistance connected be 
parallel with an inductance motor it will not increase the power- 
factor of the motor itself, although any measurements of the input 
to the motor and resistance will show a higher power-factor than 
that of the motor itself; but anyone can readily see the absurdity of 
this combination, although it does not raise the power-factor. The 
use of resistance in series with a motor in order to give higher 
power-factor at starting would represent a similar absurdity, although 
it would not be as evident on the face of it. Leaving out the ques- 
tion of power-factor, the rheostatic method of starting and controlling 
the motor will, in certain instances, possess advantages over other 
methods, especially where the loss in the rheostat will average but 
a small part of the total power expended over a given period. This 
method of operation should not necessarily be abandoned in all cases, 
simply because voltage control can be obtained. 


The next point, and one which is of considerable interest to the 
electrical fraternity at large, is the question of commutation in the 
commutator type of single-phase alternating-current motor. In 
the early times in the electrical business it was discovered that 
there wero many things that could not be done with alternating 
current, and among these was the commutation of alternating 
current without excessive sparking. "This opinion has become so 
well established that at the present time many engineers are very 
doubtful of this point. This opinion is based principally upon 
experiments in commutation of alternating current, mostly made 
many years ago, and not b 05 the theory of commutation itself. 
In many cases it was considered that the alternating current had 
some mysterious property which caused sparking when attempts 
were made to commutate it. If we go back to the early periods we 
also find many things which could not be done with direct current, 
but which are done at the present time. I well remember the time 
—about 13 ycars ago—when I was informed by a number of the 
leading engineers of that time, that it was useless to consider the 
construction of slotted armatures for railway generators of the then 
gigantic size of 200kw. At that time the Westinghouse Company 
had a railway armature of this size almost completed, and this 
advice was very discouraging. But as the armature was so nearly 
ready to test, it was decided to assemble the machine and find out 
how badly it would work. The result of the tests was such that the 
Westinghouse Company immediately abandoned the surface-wound 
type of direct - current armature in favour of the slotted type. Other 
companies probably had similar experiences, for the slotted type is 
now almost universally used. The above is merely given as an 
illustration that in direct-current apparatus many early opinions 
have been abandoned. If one of the 200 н.р. New York Subway 
motors had been attempted 10 or 12 years ago, conclusions undoubt- 
edly would have been drawn by many engineers, showing the 
absurdity of attempting to make high-class motors of this size. In 
the same way, advances in the art have led to a more com- 
plete understanding of the underlying principles of commutation 
among those interested in the design of commutating appa- 
ratus, although such knowledge, except in a general form, is 
limited to a small number of engineers. Very few of all those 
who handle modern direct-current generators or motors really know 
why their machines commutate so much better than some of 


much older designs which were apparently built on the same lines. 
Motor designers with a wide experience in the problem of commu- 
tation are now awakening to the fact that commutation of alternating 
current does not furnish a set of new and mysterious pheno- 
mena, but that the laws which apply to direct-current commuta- 
tion also apply to alternating-current commutation, and that the 
problem is one of degree principally. If a continuous-current of X 
amperes have its direction reversed in a coil without sparking aa 
the coil passes under the brush, then there should be no difficulty in 
reversing this current if it varies periodically from X amperes to 
zero and up to X amperes again. The trouble is that when opinions 
on commutation of alternating current were originally formed it 
was not known how to commutate the current of X amperes. 


The principal difficulty in commutation of alternating-current 
motors has been the presence of local secondary currents in the coils 
short-circuited by the brushes, such currents being due to pulsating 
or alternating magnetism through the short-circuited coils. Various 
arrangements have been tested at different times for lessening the 
effect of these secondary currents. Such motors are usually built 
with a comparatively large number of commutator bars, with a very 
small number of armature turns per bar, to lessen the effect in the 
short-circuited coil. Very narrow brushes have been tried in order 
that the period of short circuit may be lessened, and two or more 
parallel windings forming the so-called ** Sandwich ” type have been 
tried. These windings lie side by side on the core, but are practically 
independent of each other and connect to alternate commutator bars, 
or to every third bar, &c., dependent upon whether two or three 
parallel sets are used. With two of such parallel windings on a core 
a commutator brush of a width slightly less than one bar could be 
so placed that it would never short-circuit a coil of either winding. 
In this case the brush passes from one winding to the next, and 
breaks connection with the first winding before passing to the next 
bar of the first winding. With this arrangement the short-circuit- 
ing of the coils would be diminished, but the type of winding 1s one 
which we do not consider satisfactory for railway motors. We 
consider that this is simply transforming the trouble due to the 
short-circuited coil to another trouble, which would, in the end, be 
just as serious—viz., the tendency of such windings to produce 
blackening and pitting of the commutator bars. Such an arrange- 
ment would require very thin brushes if but two parallel windings 
were used, while with three parallel windings the brush could have 
a thickness corresponding to two commutator bars. A number of 
other devices have been tested at various times by different experi- 
menters, but these are attempts to cure an existing difficulty rather 
than to lessen or eliminate the cause of the difficulty. 

Within the past year or two there has been a great awakening to 
the possibilities of this problem, with the consequence that there 
is now a world-wide appreciation of the field of operation for com- 
mutator types of single-phase motors, which will accomplish results 
not hitherto attainable. Single-phase motors having good commu- 
tating properties are now on the market in this country for the com- 
mercial frequency of 25 cycles per second. Higher-frequency motors 
could probably be built with reasonably good results, but as 25 cycles 
has become a commercial frequency in this country, it is probable 
that this will become the standard for traction service for single- 
phase motors. A single-phase motor having series characteristics 
having been obtained, it is at once evident that it opens up various 
methods of control hitherto not utilised in railway service. Having 
the motor which can be controlled in speed by variations in the 
voltage supplied to it, then voltage control can at once be obtained due 
to well-known properties of alternating-current transformers. Such 
methods of control are dependent upon the use of alternating 
current, and have not been applied in railway apparatus heretofore, 
because there was no suitable motor on the market. Many forms 
of apparatus for varying the voltage on alternating-current circuits 
have been known and used, and most of these devices permit volt- 
age variations with comparatively small loss in power. Therefore. 
with an alternating motor with the series characteristics, it is at 
once evident that we can obtain a traction system in which the 
power expended is practically proportional to the work done, and 
therefore the least power will be consumed at starting and at low 
speeds. This is an ideal condition for railway service, but has not 
been permissible with the direct-current system, except by great 
complication. 


There are a number of ways in which the various single-phase 
commutator type of motors can be controlled in speed. With the 
straight series type, the voltage applied to the terminals can be 
varied, the field windings can be varied, commutated, &e., or the 
relative values of armature and field strength may be varied. Also, 
with certain designs of motor exciting brushes may be placed on the 


commutator, as we have indicated before, and the voltage applicd 


to these brushes may be varied. All these methods may be used 
also with the transformer types of motors. Also, by shifting the 
polarity of the tields to one side or the other of the normal position, 
the speed can be affected to n greater or less degree, and similar 
results can be obtained by shifting the armature brushes. The 
latter method we do not consider a suitable one for traction motors. 
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Also series-parallel control can be used, if desired, just as on direct- 
current motors, and rheostatic control can also ie used. These 
two methods have practically the same effect on economy as found 
with direct-current motors with these methods of control. Single- 
phase motors of all types, in common with polyphase induction 
motors, have one feature which is not shared by direct-current 
motors—viz., there is an active voltage between the field turns. The 
alternating magnetic flux through the field of the alternating motor 
generates an E. M.F. in the field windings, just as in the case of an 
alternating-current transformer. In the direct-current motor the 
only voltage in the field coils is that represented by the current 
flowing against the resistance of the windings. Therefore, in a 
direct-current motor a short-circuit can occur between one or more 
turns of the field coil without disastrous effects on the motor. Those 
who have had a wider experience in the operation of electric rail- 
ways and are familiar with the extremely high temperatures 
momentarily obtained under certain conditions, will appreciate the 
importance of this feature of the direct-current motors. If direct. 
current motors were so designed that short circuit between two 
turns due to overheating or other conditions would disable the 
motor so that it could not be operated, then it would be neces- 
sary to very considerably increase the dimensions of such 
apparatus in order to get emergency capacity. It will at once be 
appreciated that the alternating-current motor, with an active 
voltage between field turns, must be designed to stand heavy over- 
loads without danger of short-cireuits between field turns. There- 
fore, either these motors must be designed with more margin of tem- 
perature than the direct-current practice, or the windings used must 
be such as will permit of more insulation between turns than is used 
in direct-current practice. If such motors are wound for voltages 
corresponding to direct-current railway practice, then there is greater 
danger from short-circuits in the field than with direct-current 
motors, and if the motors are wound for comparatively high voltages 
uv. 3,000 volts, for instance -then the danger from this source is 
very considerably increased, for in a 3,000-volt motor a large num- 
ber of comparatively small wires must be used in each coil, and these 
must be well insulated from each other, and the entire winding must 
be well insulated from ground. Experience with alternating-current 
high-voltage stationary motors has shown that such motors are not 
nearly as safe as those wound for 200 or 400 volts, and we believe 
that for motors under a car, subjected to the extreme variations of 
traction service, the danger from short circuits and grounds will be 
very much greater than in the case of stationary motors. If such 
traction motors are wound for low voltages, say, 200 volts, approxi- 
mately, then heavy conductors and but a very small number of 
turns will be necessary on the field, and each conduetor can 
be separately insulated both from other conductors and the 
ground. 


Theretore, the alternating current permits the use of low-voltage 
motors, with the consequent advantageous construction of field 
coils where the conditions of operation in direct-current practice 
prevent the use of any lower voltage than that supplied by the line. 
Troubles from oil and dirt, such as frequently occur with direct. 
current motors, will become of great importance in alternating- 
current railway motors wound for very high voltages. We believe 
that, except for very special cases, it will be found safer to step- 
down the voltage on the car by a transformer, thus supplying the 
motors with low voltage from the secondary circuit rather than to 
wind each motor so that it becomes a transformer subjected directly 
to the high voltage of the system. In cross-country work, where 
high voltage would preferably be used, the step-down transformer 
method also furnishes additional protection from lightning, as it is 
well known that it is easier to insulate one transformer from light- 
ning than to insulate two or four motors. The question of safety 
to the passengers and apparatus in the car also should be considered 
in this matter. 


A large number of estimates have been made comparing the 
general performance, cost, &c., of equipping roads with single-phase 
alternating-current motors instead of direct-current motors, supplied 
from rotary converter sub-stations. In all these cases the advan. 
tage has appeared decidedly in favour of single-phase, except in a 
small number of cases where some small liiniting condition was placed 
upon the alternating-current system. If the starts are very infre- 
quent and the running periods long, then the gain in efficiency by 
elimination of the rheostatic losses at start may be more than com- 
pensated for by the slightly lower effieiene ofthe motors themselves. 
Where such conditions apply, generally high trolley voltage will be 
used, and there will be enough gain in efficiency in the transinission 
and distributing to more than balance the loss in the equipnient. 
Furthermore, the elimination of the rotary converters will furnish 
a still further gain in efliciency. In estimates made up to the 
present time, we have, in practically all cascs, found higher total 
efficiency for the single-phase railway than for the direct-current 
railway with sub-stations. In cross-country work the gain in the 
transmission and distributing system and the rotary converters 
compensate for other losses. In city work, where starts ure very 
frequent and low speeds necessary at times, the gain by elimination 


of the rheostatie control has appeared as a very important item in 
the efficiency. 

It thus appears that while suburban work was once thought to 
be the most important field for the single-phase railway, it has now 
become evident that city work, where traflic is very congested in 
parts of the system, will prove to be one of the best fields for this 
svstem. Of course, it 1s recognised that for heavy railroad scrvice, 
where all kinds of speeds should be obtained economically. the 
single-phase railway system will, undoubtedly, show to great advan- 
tage compared with any known direct.current system. But as con- 
siderable time will be required to equip any railroad service, it is 
probable that the single-phase railway system will be well tried out 
before there is a good opportunity to give it a thorough trial for 
heavy work. There is no difficulty in designing single-phase motors 
for sizes up to 300 н.р. or larger, and of sufticiently вий dimensions 
to be used with a single reduction gear on locomotives. There is 
also no difficulty in designing regulating devices for controlling the 
power of such motors, For example, a 600kw. induction regulator 
manufactured by the General Electrie Co. has been in commercial 
operation at Niagara Falls for many years, and a regulator of this 
capacity would be suflicient to control a 2,400 н.р. locomotive. The 
induction regulator furnishes an ideal method for locomotive 
control, as the voltage supplied to the motors can be varied over a 
wide range without making or breaking the circuit. 

In conclusion, we would say that the subject cf the commutator 
tvpe of moior is now being thoroughly studied by engineers in all 
the principal manufacturing coinpanies in tne world. and there is 
no longer any question that such motors can be built successfully 
for commercial service. When it is once shown that such motors 
are feasible and that, therefore. a new field of development is 
opened, there is immediately a willingness on the part of most of 
the manufacturing concerns to undertake the perfection of such 
apparatus. What is needed in any line of development is a 
promise of success, and it may be taken as true that success will 
then be obtained. 


— —— а ——— — 


ROYAL COMMISSION ON LONDON TRAFFIC. 


The Royal Commission on London traffic resumed its sittings on 
Thursday last week, January 7th. 

Mr. JAMES W. BRADLEY, engineer and surveyor to the city of West- 
minster, dealt with the various causes of obstruction to trafic in London, 
and specially complained that tube railway companies should not be 
allowed to have their entrances and exits on the surface of already con- 
gested thoroughfares. This had been done in very many instances 
despite strong protest by the local authorities, and he named the stations 
on the Central London Railway, and others now under construction. In 
his opinion private property should be purchased by the companies for 
the purpose of their entrances and exits, and the ratepayers should not 
be forced to consider the probability of the further widening of the thorough- 
fares, whose congested state was in a large measure due to the cause men- 
tioned. It was very often the casethat when a street was widened by the local 
authority, some such concern as a tube railway company made it the 
occasion to turn such widening to their own use. On the question of 
street openings by electric light and other companies he was very emphatic 
that greater supervision should be vested in the local authority, especially 
as Westminster was a greater sufferer than most London boroughs in 
this respect. During the 12 months ended March 31, 1903, the seven 
electric supply companies having the power to open the streets in West- 
minster disturbed the roadways no less than 2,500 times. He confirmed 
the evidence of the Mayor of Westminster as to the use and practica- 
bility of subways for tramways, pedestrians, pipes, wires, &c. Such a 
line of tramways from Hyde Park Corner, Piccadilly-circus, Charing Cross 
and on to the Strand and City would take the whole of the short distance 
trafficover this route. There were difticulties, of course, but the trouble with 
regard to the acquisition of vaults extending under the roadways would not 
be nearly so great ns was generally supposed. Along the route he had 
named, there would be no such vaults to acquire with the exception of 
two small areas, one in the Strand and one in Piccadilly, aggregating 
1,055 ‚8ч. yards and 778 sq. yards respectively. The cost of acquiring 
these vaults would be £32,000. "This estimate could be taken as reliable, 
as he had had the vaults in question measured up, and the above figures 
represented the actual area. 

Mr. STEPHEN SELLON, late chief engineer to the British Electric 
Traction Co., and now consulting engineer to that company, said that 
local authorities in this country had frequently abused the powers which 
Parliament has given to them, und he quoted many instances in which 
this had been done. From 1880 to 1895 почаи business in this 
country had been at a standstill, the reasons for this being the pur- 
chase clause (sec. 43) of the Tramways Act of 1870 and also the veto 
possessed by the local authorities under the Parliamentary standing 
orders. As instances of the evil effects of these clauses he instanced the 
Stirling tramways and the Wolverhampton lines. In the former instance, 
owing to the arbitrary procedure of the local authority, these lines had 
not yet been converted to electric traction, although the British Electric 
Traction Co. wished to come to terms. Also, in the case of Wolver- 
hampton, great inconvenience to the public had been occasioned b the 
inability of the British Electric Traction Co. to come to terms with the 
Corporation. Now the Wolverhampton Corporation had constructed a 
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surface-contact system, with the result that the British Electric Traction 
Co., which owned the outside lines, was prevented from bringing its 
passengers into Wolverhampton. 


The CHAIRMAN : I do not wish to discuss the question of who was 
right and who was wrong in these particular instances, but I take it that 
your view is that the purchase clause and the local veto are injurious to 
public interest ?— Yes. | 

SIR FRANCIS HOPWOOD: Are you referring to these country 
cases as illustrating a state of things equally applicable to London? 
— Yes. 

Continuing, Witness, said that for the same reasons electrification 
had been delayed on the lines worked by the London County Council in 
the south until this year, whilst on those leased in the north there was 
no immediate prospect of electrification. The unreasonable opposition 
of various authorities to the overhead trolley was responsible for the delay 
in the north, as the leasing company would gladly have agreed to conver- 
sion on that system, but it could not face the extravagant capital charges 
which conduit work would entail. The one exception in London was the 
London United Tramways Co., which had the good fortune to find more 
reasonable local authorities outside the county of London, and with per- 
sistence over several years it had broken down the opposition of the 
London County Council with regard to the small portion of lines in the 
county of London. The result had been that two years ago the first elec- 
tric lines in London were opened, with splendid results With fair and 
free conditions similar developments would have taken place over all the 
London tramways. As it was, however, tramway development in London 
was ridiculously small and inadequate in extent. It had been stopped 
for years past, so far as private enterprise was concerned, and whilst 
the present obstacles were maintained private enterprise could do 
nothing. These obstacles he summed up as follows :—(1) Procedure 
in obtaining powers; (2) vetoes on construction matters; (3) tenure. 
With regard to the first, he said that costliness was common to all 
methods of obtaining statutory powers, and this went & long way to 
discourage or deter schemes of undoubted public utility being introduced. 
In regard to the promotion of schemes by provisional order under the 
Tramways Aot of 1870, he said this was unsatisfactory because the Board 
of Trade had no discretion to dispense with the consents of the local 
and road authorities; it could not override the opposition of the fron. 
tagers; no compulsory powers for the purchase of land could be given, 
and even the granting of the order by the Board of Trade was not final. 
Promoters were still put to the expense in many cases of opposition in 
either or both Houses of Parliament. Experience was that procedure by 
provisional order was inapplicable for any London schemes, and even 
the London County Council found procedure by private bill necessary. 
The greatest difficulty in the way of the latter method of procedure was 
the operation of Standing Order 22 relating to the consent of the local 
authority. The large number of opponents who were given a locus was 
also a source of immense expense. is locus to oppose tramway schemes 
was much too ерке Coming to procedure under the Light Rail- 
ways Act, he said that, whilst this was in some respects more economical 
and satisfactory than the preceding two, it had its usefulness greatly 
discounted by several drawbacks. Chief amongst these was the slowness 
of procedure. He had had to wait as long as two years for an order to 
be confirmed by the Board of Trade after it had been passed by the Com- 
missioners. There was also the difficulty of ratlway company opposition, 
in face of which it was useless to promote an order. Again, it was 
impossible for the Commissioners or the Board of Trade to refer any 
special order to Parliament for decision. In addition, there was the final 

peal to the Board of Trade by the opposition under which the promoters 
had to defend their order once more, although it had been passed by the 
Commissioners. Treating the question generally, he said that under all the 
existing methods the business of tramwaypromotion in London wasa lottery. 
The road authority veto he considered the most serious drawback. This 
took more than one form. For instance, there was a veto on promotion, 
and a veto on constructional matters, in addition to the veto by frontagers 
and landowners. The local veto on promotion had to be purchased upon 
almost any terms the local authority cared to impose. 

The CHAIRMAN : It is open to a promoter to reject any terms which 
he does not consider reasonable ?—Yes, but Iam assuming a promoter 
who already has business in the town and is desirous of extending 
in accordance with the wishes of the town. 

Continuing, Witness said that all these onerous conditions which had 
to be accepted by promoters made it bad for the travelling public. But 
very often the local authority, after imposing all sorts of conditions as 
the price of its consent, sought to bind the company in the matter of 
fares, and in this connection it was regrettable that no power of appeal 
to an arbitrator existed. He agreed that the local and road authorities 
were entitled to be fully heard in the interests of their districts, but such 
objections should be considered by an impartial tribunal who would 
decide the matter on the broad question of public interest. He regarded 
it as totally unnecessary that the 29 borough councils in London should 
have the power to block schemes, nor did he regard it as proper that the 
London County Council should have an absolute veto. This latter veto 
had been exercised with very disastrous effects to the extension of lines 
outside the county, because these had not been able to connect with the 
London County Council’s lines and their reconstruction was therefore 
delayed. There should be some authority to compel the linking-up of 
tramways. Before the London County Council were granted another 
yard of tramway it should have to satisfy some independent tribunal that 
it was making satisfactory arrangements for intercommunication with 
outside lines. As to the extortions by local authorities of money pay- 
ments before the line was constructed, he said he would have no objection 
to dividing profits after a reasonable return had been secured to the 
promoter for his outlay. What he did object to was having to pay before 
it was quite certain that any profit at all would be made. 


— — 


Sir FRANCIS HOPWOOD : Both the rent and the fares might be on 
sliding scale subject to revision ?—Yes. 

In answer to further questions by the chairman, Witness said that 
these extraordinary conditions were always sprung upon the promoter 
after he had put himself to great expense and deposited his plans. In 
fact, it was not uncommon to have them imposed whilst the bill was 
passing through Parliament. Another condition often imposed was that 
the company should purchase its electric power from the local authority. 
This he did not object to, but it was absolutely unfair to force the pro- 
moter to pay & price for all time which was not adjustable. He asked 
for an arbitration clause in this connection. The benefit of the abolition 
of the veto was shown by the success of the Light Railways Act, despite 
the drawbacks he had already mentioned. There was only one way of 
running tramways in London and outside; it was to have the lines under 
the jurisdiction of one authority. His company owned lines north and 
south, but there was the London County Council between them. 
Amalgamation of interests had been very largely carried out in 
America, because every system of transfer ticket had been proved a failure. 
Therefore, this same process would have to be adopted in London. 
No matter who owned the lines, one authority must work them. A 
long list of instances were then given in which the power of 
veto upon promotions had been exercised. Two notable ones were 
specially referred to. In the first instance, his company had 
wished to make a connection between its Croydon lines and the 
Tooting terminus of the London County Council lines. This involved 
the construction of a short length of line within the county of London. 
But although the company offered to transfer the line to the Council, and 
then take a lease of it, its proposals would not be listened to. Thusa 
most important connection was allowed to go unconstructed. The other 
case was of a somewhat different character. A certain local authority 
agreed to give its consent to a Jine on conditions, and a committee of the 
Council came to London to discuss clauses. When the terms came to be 
considered, a most exorbitant account of expenses was presented which 
actually included expenses of the members at Epsom races and also 
their losses. The promoters paid this, as, otherwise, the Bill could not 
have gone forward. Another necessary condition to tramway improve- 
ment was the abolition of the right of frontagers to oppose a line. As 
to the wide locus of gas, water and telephone companies, he specially 
mentioned the latter’s efforts, which, between 1888 and 1893, were simply 
an attempt to force tramway owners to pay the cost of replacing an 
inferior and out-of-date telephone system by a modern one. Between the 
dates mentioned the National Telephone Co. opposed every tramway bill or 
order, endeavouring, with success in some cases, to obtain clauses which 
retarded the whole industry. This led to the appointment of a joint com- 
mittee in 1893, which put an end to this particular kind of opposition. The 
question was as to whether the tramway companies should use an earth 
or metallic return and the proceedings of this committee showed that the 
telephone system was a bad one, and no such clauses had been obtained 
since. The opposition of gas and water companies with regard to electro- 
lytic action on their pipes was much better dealt with by the technical 
officers of the Board of Trade, or by the inclusion of some technical men 
upon the special tribunal which was proposed. The railway com- 
pany opposition on the score of competition had a more legitimate 
appearance, yet he did not think this ought to be taken into account, 
because the traffic carried by an electric tramway was of an absolutely 
different kind to ordinary railway traffic. The veto of construction was 
the next obstacle, after having got over the difficulties of promotion. 
Under the act, the local authority had power to demand certain things, such 
as special paving for the roads, the design of the overhead and electrical 
work and many other details which retarded the progress of the particular 
work and the industry generally. With regard to the purchase clause in 
the Tramways Act of 1870, he suggested that the initial term should be 
50 years, with recurring periods of 15 years, and that no purchase of a 
part of an undertaking involving severance should be permitted. The 
purchase should be effected upon the terms of a going concern. 


Friday, January 8. 

Mr. SELLON, continuing his evidence, discussed the desirability of 
the establishment of a special tribunal. He said his previous evidence 
had shown that the creation of the Light Railway Commission had been 
а step in the right direction, and a similar tribunal could very properly 
deal with London trafic. The Light Railway Commission, however, as 
at present constituted, was not of sufficient strength for this work, and it 
would need the addition of four or five gentlemen. So constituted it 
could very well deal with all applications for tramways and light railways 
in the kingdom. It should have no powers of initiation, however, which 
he thought could be carried out by a separate technical commission or a 
technical sub-committee of the original tribunal. Assisted in this way, 
the tribunal could lay down a programme for the guidance of promoters, 
and afterwards all schemes should only be sanctioned in accordance with 
this programme. In addition, he would put upon this technical com- 
mission the following duties amongst others. The duty of making a 
comprehensive survey of the metropolitan area (which he defined roughly 
as from Windsor to the Kent and Essex boundary, and from Hertford to 
Reigate) as regards arterial road locomotion, drawing up a plan showing 
the additional thoroughfares needed and the tramways wanted in them. 
Further, the duty of hearing and deciding by a delegate any technical 
points of difference between public authorities and tramway promoters in 
the ‘execution of the works authorised by the tribunal. The general 
tribunal should also have the power to refer any schemes to Parliament 
which involved great principles. The only way of dealing with the street 
traffic in London was by tramways upon the surface and in shallow 
tunnels, but the particular points where tramways should either rise to 
the surface or fall underground was a point of detail which could very 
well be decided by the tribunal. Tube railways could never answer the 
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purpose of the street tramway. They provided for quite a different class 


of traffic. 

The CHAIRMAN: I suppose you recognise there would be some 
difficulty in running tramways right through London ?—I agree, but if 
you had such a system the cost of the widenings which would be necessary 
would be small compared with the “ро of constructing subways. 

Continuing, Witness said the idea of extensive shallow subway 
construction seemed to be to relieve the streets of the very use t» 
which they were intended—viz., traffic. A complete system of 
through tramways all over London would abolish the omnibuses, 
and this had been the effect in all large provincial towns. To 
ensure these conditions, the tribunal refe to should have the 
power to amend or modify existing acts or orders as far as might 
be necessary to ensure harmonious working between old and 
new undertakings. It should also have the power to require working 
and running power agreements to be entered into with a view to the 
efficient working of the whole London system, an object which he feared 
was hardly obtainable by bargaining between the London County Council 
and individual tramway owners. In fact, a single working authority for 
the whole of the London tramways would afford the only satisfactory 
solution. No better instance of the need of this was available than the 
want of intercommunication between the County Council lines in the 
north of London and those running beyond into Middlesex and Hertford. 
An example of the advantage of having the tramways in one hand was to 
be seen in the agreements which the чеп Electric Tramways 
Co. had entered into with the Middlesex and Hertford County Councils. 
The fusion of the tramway interests of these parties had gone a long way 
to solve the traffic problem in the northern suburban area. It had been 
arranged that the Middlesex and Hertford County Councils should con- 
struct and own the tracks. The company would own the electrical 
equipment, car sheds and rolling stock, and would work the whole 
system. The company would pay annually tothe County Councils 44 and 
4 per cent. respectively upon the capital cost of track construction, 
including the cost of land. The company would then be entitled to 
receive 44 per cent. in the one case and 6 per cent. in the other 
upon its own capital expenditure, and after these cbarges had been 
met, the remaining profit would be divided up in the rates of 45 
and 40 per cent. respectively to the ош Councils апа 55 and 60 
per cent. to the Company. The tribunal he advocated should have 
the power to do for the whole metropolitan area what had been 
done in the northern euburbs. The procedure under this tribunal 
should admit of no veto by an authority or person, and the control of 
road authorities in matters of construction and equipment should be 
limited to the points affecting the public use of the streets, There 
should be à prompt appeal to à permanent technical authority to obviate 
delay or undue expense in construction. Above all, the powers of private 
enterprise should be invited and encouraged to co-operate in a task 
which in its entirety was too great, as recent events appeared to prove, 
for a body having such enormous governing responsibilities as the 
London County Council. Reverting to the questicn of tramway pur- 
chase he made the following alternative аа that assuming 
the London County Council disagreed with the 50 years’ tenure, there 
should be but one authority empowered to purchase, and that should be 
an ad hoc body. This policy had been adopted in Belgium. The action 
of ihe London County Council in its discussion as to the purchase of the 
London Southern Tramways emphasised the drawbacks of the present 
conditions. This was an undertaking which he considered would 
undoubtedly be a profitable one if the electrification of it were put in 
hand. Yet the County Council had been for a long time undecided 
whether to purchase it or not. The company owning it, of course, would 
not be justified in going to the expense of conversion. Dealing with the 
economic aspect of tramways, Mr. Sellon argued that they were a means 
of increasing the carrying capacity of the highway. The efficiency of 
tramways in seducing the cost of transport was extremely well shown by 
a comparison between the accounts of the London General Omnibus 
Co. and the North Metropolitan Tramways Co. By these it was 
seen that a tramway horse was worth 20 per cent. more as regards 
vehicle miles and 78 per cent. more as regards passengers carried 
as compared with an omnibus horse. In addition, the operating costs 
were less and the fares were lower on the tramways in spite of the tram- 
way company having to pay higher rates and taxes by reason of being 
rated upon its track. This being the case with horse traction, the 
adoption of mechanical traction would give still greater advantage to the 
vehicle on rails. Even an automobile 'bus would stand no chance in 
these respects against an electric tramcar, in spite of the claim which had 
been e for automobiles on the ground of overtaking power as against 
tramway vehicles. 

The CHAIRMAN: Surely an automobile has the advantage over a 
tramcar, in that it is free to move in any direction, and so avoid being 

stopped by the traffic in front of it ?—There may be that in favour of an 
automobile, but I deny that they can ever carry the amount of traffic 
dealt with by tramways. 

Witness, continuing, said he had made estimates which proved to him 
that a tramway would pay excellently upon the routes in London taken by 
the 'busses, with a consequent saving in street space if the latter were 
taken off the street. The following figures related to a surface tramway 
from Victoria station via Victoria-street, Parliament-street and White- 
hall to Charing Cross, a distance of 1:5 miles:—Capital expenditure on 
construction, including permanent way, electrical equipment, overhead 
construction, &c., £26,000; annual expenditure (fixed charges), including 
6 per cent. dividend on construction capital, £3,510; working expenses, 
5:25d. per car-mile. On the basis of the returns for the bus traffic o irried 
over the same route, at 1d. fare for the whole route, 16,169 passengers would 
have to be carried daily. This would make the receipts Id. car-mile 
in excess of the working expenses, capital charges, &c. То earn the 


same amount the 'busses now carried considerably over 20,000 passengers 
per annum, from which it was clear that the existing 'bus traffic was 
sufficient to enable a tramway carrying the same traffic to pay extremely 
well. In contrast with these figures, the cost of a subway for tramways 
based on the estimates put forward in evidence by the London Count 
Council would amount to about £600,000 along this route, on whic 
amount the charge for interest and sinking fund alone would be £36,000 
per annum, as against £3,500 for analogous charges on the tramway 
capital. Witness then handed in a map showing a number of routes in 
the City of London where he proposed to lay surface tramways. The 
streets scheduled included Victoria Embankment, Queen Victoria-street, 
Cornhill, Leadenhall-street, Lombard-street, Fenchurch-street, Strand, 
Fleet-street, Ludgate-hill, St. Paul's-churchyard, Cannon-street, East- 
cheap, Great Tower-street, Oxford-street, Holborn, Newgate-street, Cheap- 
side and Poultry. All these were main east and west routes, but there were 
also included a number of cross routes connecting them. The north to 
south routes included tramways from Holborn to Blackfriars via New Bridge- 
street, St. Bride-street and St. Andrew-street, along Farringdon-road and 
Farringdon-street, and another route along Alderagate-street, St. Martin's- 
le-Grand, Gresham-street, King-street, Queen-street, Southwark Bridge, 
to the existing lines in the Southwark Bridge-road. Also other routes 
from Finsbury-square along Moorgate-street, Prinoes-street, King William- 
street over London Bridge to Tooley-street and Great Dover - street, and 
from Shoreditoh High-street along Bishopsgate-street to Gracechurch- 
street. A number of smaller cross connecting routes were also pro- 
posed. A number of plans and protographs were also put before 
the Commissioners with a view to showing the great obstruction which 
was caused by carts and vans standing at the sides of the streets for 
the purpose of loading and unloading. Notable instances of this were 
St. Paul’s-churchyard, Cannon-street, Eastcheap, and the Whitechapel 
and Commercial-roads. In Cannon-street, he үл out that the 
availahle width of the street, 31ft. 5in., was by this means reduced to 
17ft. ia. 

Lord COBHAM questioned witness with regard to a number of 
instances of the abuse of the veto by authorities which were submitted. 
One of these was in conneotion with & bridge over which & tramway was 
to run in Warwickshire. His lordship said he was a member of the 
county council in question, and the facts of the case were not quite in 
aooo ce with the ү forward by the witness. 

Mr. SELLON suggested that perhaps what he had intended to convey 
had not been so clearly put as it might have been, but he contended that 
the County Council of Warwickshire wanted the tramway company to pay 
& portion of the cost of a bridge which had been built previously to the 
tramway pro : 

Lord COBHAM said that if the statement with regard to this particular 
instance was not quite accurate it appeared as if all the instances quoted 
were a number of ex parte statements upon which a good deal could 
be said by the other aide. 

WITNESS replied that he was quite prepared to put all the documents 
relating to the affair beford the Commission. 

By Sir GEORGE TROUT BARTLEY: The technical commission 
which he proposed should be & permanent technical official body. Asan 
expert he seriously recommended a tramway down Lombard-street, with 
this reservation, that if it was necessary to widen the thoroughfare the 
question of a subway tramway should be considered, and the two costs 
compared. Naturally, there would be certain points where it would be 
advisable that the tramways should go under the surface, and this might 
conceivably be one of them. 

By Sir ROBERT REED: No doubt the enforcement of certain hours 
for loading and unloading would largely diminish the difficulties of stand- 
ing vehicles referred to, and especially if particular hours for special streets 
were specified. He suggested the removal of this obstruction because he 
considered tramways were necessary. Exclude the tramways, and he saw 
no objection to the present state of affairs continuing. 

Then you admit that your evidence has a certain amount of bias in it? 
—Yes, to that extent. 

By Mr. FELIX SCHUSTER: He had merely indicated on the map 
what he considered desirable routes, where it was practicable to put tram- 
ways. The question of the extent to which the lines should be in sub- 
ways or on the surface was one of detail which could be settled by the 
tribunal. He saw no difficulty in managing the cross tramways at the 
Mansion House. The available space for doing this would be very great if 
the omnibuses were eliminated. Pressed for further details of the Lom- 
bard-street line, he said he inclined to a surface tramway. 

By Mr. MURDOCH: He was quite certain that the trolley system could 
be adopted in London in spite of the network of overhead wires for the 
telephones and telegraphs. The London County Council was even now 
suggesting its use on some routes. The construction of subways in 
London for tramways, as had been suggested by some witnesses, would 
land the whole thing into bankruptcy. 

By Sir J. DICKSON-POYNDER :—The figures quoted by Mr. Emden, 
the Mayor of Westminster, with regard to receipts from subway tramways 
were impossible. No tramway in the world, constructed under such con- 
ditions, could carry sufficient traffic to make £23,000 per annum profit. 
It was nearer £9,000 for a surface tramway. 
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SINGLE-PHASE MOTORS. 


Efforts towards the realisation of a single-phase motor 
combining the large starting torque and the ease of speed 
regulation of the continuous-current motor with the simplicity 
of construction of polyphase motors have been made ever 
since the early days of our industry. A simple and complete 
solution of the problem was not found during those years 
when the continuous versus alternating controversy was at its 
height ; and when the advent of the 200-volt lamp enabled the 
area for economical direct distribution by continuous current 
to be greatly enlarged, interest in the single phase motor 
sensibly diminished. Moreover, greater familiarity with poly- 
phase problems brought conviction as to the economy of first 
cost of two and three-phase machinery and plant as compared 
with single-phase, so that for a long time it appeared that the 
only field remaining for the application of the single-phase 
motor was in connection with those electricity works which had 
continued to employ the single-phase system with which they 
had started. For these purposes, the simple Langdon-Davies 
motor in England and those made by Brown, Boveri & Co., 
Lahmeyer and others abroad, all of which were ordinary 
induction motors with phase-shifting devices for use at start- 
ing, afforded ample provision. The main disadvantage of these 
motors was that, owing to insufficient starting torque, they 
could not be started on a load; further, the necessity of a 
supplementary starting winding tended to increase their cost, 
and the power-factor of the machines at light load was extremely 
low and fell very far short of unity at full load. 

Of late years, however, a strong and beneficial impetus has 
been given to single-phase motor design, arising chiefly from 
considerations concerning the electrification of railways, and 
several ingenious designs have been expounded in various 
countries and at various times. So far as present solutions 
are concerned, the simplicity of polyphase motors has not yet 
been equalled, and the achievements attained were made 
possible only by re-introducing the commutator. This is a 
drawback, but it is not an insuperable obstacle to the adoption 
of the single-phase motor. 

Continuous-current motors of the series type were adapted 
already in the early days of the electric industry for alternating 
currents by being supplied with laminated poles. But, owing 
to haphazard design and the high-frequency currents then 
in vogue, they sparked badly and were employed in small 
sizes only. After a long period of comparative rest, these 
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REMARKS. 


Natural draught. Haud stoking: Worthington feed pum А 
on hire, and lamps sold. mg о ре Move 


B. and W. chain grat»stokers. Weir feed pumps. Condensing water 
pumped from Dee, j mile distant, by electrically driven centrifugal 
pump controlled from works. 
fuse destractors in addition.  390.tube О ; 

Kang l M Motor-driven three - throw Dump aud Molden and Bronte гаг ы, 

and soam umy Jackson 75-kilowatt motor-generator, for small lighting er 
on 

[wo 96-tube Green econ. Nat. draught. Vicarsstokers. Well water. Motor 

feed pumps, Boby water htrs. and detartarisers, Hunt coal conveyer 

Free wiring powers applied for. Ejctr. condensers to come, 


96-tube Green economiser. Natural draught. Vicars and chain grate 
stokers. Worthington and Weir feed pumps. River water. Free or 
municipal wiring. 

Green economisers. Hand stoking. Motor feed pumps. Natural draught. 
Town and well water. 


Royle exhaust steam feed heater. 2192-tube Green economisets. Vicars 
stokers. Weir feed pumps. Town water. Motors on hire. 


988.tube Green economiser. Natural draught. Proctor stokers. Elec 
trically-driven pump and injectors. Water from town or hot well, 


Lowcock 96-tube economiser. Natural draught. Steam jets only in 
connection with fire bars. Bennisstokers. Two Weir pumps. Schmidt 
superheaters. River and town water. 

No economisers. Induced draught. Hand firing. Ring boiler feed. 
Weir pumps. Heater aud filter. Heating and cooking 2d. per untt. 
No free wiring. 


1024, 288 and 192-tube Green econ. Proctor and Smoke Preventer Co. s stokers 
Five steam pumps; one electric 3-throw. Motora and arcs on hire and main 


Traction sap. to Co. 448-tube Green econ'r. Wiltou's inuuced draught. Hand firiug 
and mechanical stokers. Mumford feed pumpe and | tors. Cowan's boosters and 
balancers. Donat Cooling tower. orton Coal Elevator. 450 kw. traction est 
twing installed. 2 

68˙ tate Green econom'r. Worthington, Weir, and electric feed pumps. 


About 38 miles of tramways. Cass and Bennis stokers. Motors on 
hire. Brush and Berry transformers in suh-etations and houses, 

192-tube Green economaiser. Natural draught. Bennis mechanical stokers, 
Worthington feed pumps. Varker boosters. '' Easy" wiring system. 
Running right leased to Liverpool Corporation. 


Two steam-driven fans. Injectors and donkey pumps. — Economiser 384 
tubes. Superheaters. Proctor mechanical stokers. Hall feed pumps; 
town water supply. 

Two 120-tube, опе 258-tube Green ecen'rs. Heenan & Froude & Starte- 
vant induced draught  Superheaters. Hand firing. Water softener. 
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Three stations. Three Green ecous. Marine boilers induced draught, 
Lancs. & B. & W. natural Hand & mech. stoking. Elec. and steam 
feed pumps. Arcs and Motors ( Н.Р. to 60 H.P.) on hire. Free lamps 

9 88-tube and 300-tube Green economisers. Natural, forced and induced 
draught. Steam and electrical feed-pumps. 725&w. plant specially 
provided for traction. d 

Charge for gas also subject to discount. Green econers. Prootor & Leache 

stokers. Natural draught. 4-Erith underfeed stokers with forced draught. 
Bailey & Weir feed pumps and Parker motor-driven pumps. River water. 


2 Green eoonomisers. Forced draught. Perret furnaces. Hand stoking. 
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wiring, 44d. per lamp per quarter, 7d. prep'nt., lu per cent. on motors. 
Works supply lighting Camborne, uth, Illogau and С.Е. Tramways- 

Nat. draught. Hand-firing. Outers of H.T. mains eartned. Town water 
288. tube econ'r, Vicar's stokers at Naiuway Station. Engines fitted 
with air pump and jet condenser. 

192-tube Green ecónr, Natural draught, Automatic stoker. Three 

Worthington feed pumps. Caledonian Railway arc lamps at Ad. per 
unit, company agreeing to take mln. of 12,000 B. of T. units per annum. 

Nat. draught. Hand-stoking. В.аке aud Worthington feed pumps and 

injectors. Town water. 484-tube Green economiser. Cont. -current 
machines supply current to Tramway Co. 

238-tube Green economiser. Steam set forced draught. Hand fring. 

Опе B. & W. chaingrate. Three Erith underfeed stokers. Worthington 
and Weir pumps. Town water. 

3uperheaters. Economisers. Natural draught. Hand firing. Dearu · 

maux water softener. Free and assisted wiring. Motors and radiators 
on hire. Tramway not yet runniog. 

192-tube Green economiser, Meldrum forced draught. Hand fi. int 

Elestricaliy-driven Thornton and Crebbin pumps. Beck water. Nc 
free wiring, &c. New 350 kw. set in hand. 


No economisers. Natural draught. Vicars stokers. Two S-throw 
steam feed-pumps. Three injectors. Tramways not yet opened. 


Mumford feed pumps and Mather an4 Platt electric pump. Hancock 
injector. Hand stoking. Town water. Free wiring under considers- 
tion. Tramways belng constructed. 

96-tube Green economiser. Proctor stokers. Hali compound feed-pu 
Exhaust steam injector. Current supplied to Colne-Trawdon Light 
Railway Co. No free wiring. Superheaters. Motors on hire, 

No economiser. Natural draught, d . Pearn . Sirius injectors 
Town water. stamino Stare oe РЬ га те Lighting charges 
'nclude f. ee lamps. 500 kw. curbo-generator being installed. 


228. tube Green economiser. Natural draught. Hand-firing and chain 


wa ou c gta fees ро dipgm Serpe Soprl, r 
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motors were brought again to the front and perfected 
for traction purposes by LAMME in America and FINZI in 
Italy. In principle they are still the same as the ordinary 
series motors of the continnous-current type, but by applying 
to their design our present knowledge of the causes and con- 
ditions underlying sparking phenomena, machines have resulted 
which do not spark excessively, provided the frequency of the 
supply does not exceed, say, 20 to 25 cycles рег second. This is 
one of the weak points of these motors, and one which prevents 
them from being fed directly from lighting mains. Moreover, on 
account of sparking at the brushes at starting, they cannot 
be supplied directly with current of high pressures. This latter 
difiiculty is overcome, however, by transforming down the 
current before it reaches the motors, and the transformer may 
serve at the same time for regulating the specd of the 
motors, Repulsion and “ repulsion- induction“ motors are 
altogether different in principle. Current at low or high pres- 
sure, as the case may be, is conducted to the windings of the 
stator and currents of low voltage are induced in the arma- 
ture windings. By means of brushes, placed at suitable 
positions round the commutator and connected together, 
similar paths are provided for the current through the 
armature as in the case of a coutinuous-current machine, and 
the action of these currents on the field produces the requisite 
. torque. In the repulsion-induction motors, the repulsion 
principle is combined with the induction principle. Buried 
away in the Proceedings of the Institution of Civil Engineers 
for 1898 will be found descriptions of quite a series of 
different types of repulsion and repulsion-induction motors 
by Mr. L. B. ATKINSON, some of which have also been 
patented, but little has been heard of them since. Better 
known, and apparently a commercial success, is the repulsion- 
induction motor invented by Dr. ARNOLD of Carlsruhe some 
years back. The motor starts as a repulsion motor, but after 
a certain speed has been reached, the brushes are lifted off the 
commutator by means of a centrifugal regulator, the segments of 
the commutator being short circuited at the same time. From 
this speed upwards, the motor runs as an induction motor with 
a squirrel cage armature. Objections of a mechanical and 
electrical nature may be urged against this design, two 
of the chief drawbacks being that the torque greatly dimi- 
nishes with increasing speed and that no speed regulation 
is provided. Similar in conception is the Schüler-Ferranti 
motor, which has recently been brought out in a commercial 
form, and a description of which will be found on another page 
of this issue. It differs chiefly from the Arnold motor in that 
the change from the repulsion to the induction principle is not 
sudden, but gradual, and that between starting and full speed 
the effects of both principles are superposed. In mechanical 
respects, too, it is superior, and possesses the great advantage 
of easy and fairly efficient speed regulation. 

M. LATOUR has done valuable work in France and has 
invented and suggested quite a number of repulsion and series- 
repulsion motors. The latter, representing a combination of the 
pure series single-phase and the repulsion motors, appear 
particularly promising. M. LATOUR has paid special attention 
to the question of power-factor, and he has designed motors 
with a power-factor near unity and possessing a large start- 
ing torque. Similar is the Winter-Eichberg series-repulsion 
motor, which has been successfully employed for traction 
by the Union Elektricitáts Gesellschaft. Speed regulation is 
obtained by varying the impressed voltage by a transformer. 
At the Southport meeting of the British Association of last year, 
Mr. W. Cramp described a repulsion motor which commutated 
sparklessly ; but the low power-factor of the motor tested by 
the author tells against its application to practical purposes, 


Quite recently (Elektrotechnische Zeitschrift, December 10, 
1903) a single-phase motor without commutator, and said to 
possess a large starting torque, has been patented by Dr. M. 
ConskPIUsS in Germany. The stator consists of two windings, 
spaced 90deg. apart, and two rotors are provided. One of the 
latter is comparatively thin and rotates loosely on the motor 
shaft, while the second one, the working rotor, is keyed to the 
shaft. The thin auxiliary rotor possesses a squirrel-cage armature 
and is set in motion—as in the case of ordinary sinzle-phase 
induction motors—by a phase-shifting device. When rotating, 
the auxiliary rotor reacts on the two windings of the stator in 
such a manner as to produce a considerable difference in phase 
of the currents flowing therein, a large torque being exerted, 
in consequence, on the rotor proper. The efficiency of a 5 n.r. 
experimental motor tested by the inventor reached 80 per 
cent., and the product of efficiency and power-factor came, in 
the best case, to 0:61. Too little is known of this motor 
at present to allow of a definite expression of opinion as to its 
value, but it is worthy of mention, if only to show how 
numerous are the ways by which the solution of the problem 
may be attempted. 

In spite of the progress which is being announced by two 
or three manufacturers in the design of single-phase motors, 
there is considerable difficulty in obtaining detailed information 
as to the construction of the actual machines. This is, we 
believe, largely due to the fact that a considerable number of 
the improvements are of such a nature that they cannot be 
protected by broad patents, being, as we have already sug- 
gested, rather the application of our fully-developed knowledge 
in dynamo and motor design to the old principles upon which 
the construction of single-phase motors must rest. The paucity 
of published detail should, therefore, encourage manufacturers 
to devote attention to this class of motor, for the patent 
position is probably such that it is open to every manufac- 
turer to develop apd perfect a good single-phase motor on the 
lines most suitable to his present workshop and pattern store 
equipment. It must not be forgotten, however, that the single- 
phase motor has still a limited field of application, although 
for clectric traction there are certainly vast possibilities in 
the future. 


REVIEWS. 


(Copies of the undermentioned work can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. 


a oe 

Localisation of Faults in Electric Light and Power Mains. By 
F. Снлпгев RarHaEL. 2nd edition. (London: “ Тһе Electrician " 
Printing and Publishing Co.) 1903. 7s. 6d, 


The author of the above book is to be congratulated on pro- 
ducing a work, the details of which leave practically nothing to 
be desired. The title hardly conveys to the mind the compre- 
hensiveness of this valuable work, which not only deals with 
the subject of the localisation of faults in a particularly clear 
and practical manner, but also gives reasons for faults, the 
methods to be adopted for preventing them, and many other 
useful hints on matters of detail connected with the question 
of general distribution. To the mains engineer, accustomed to 
the chasing of faults with no better instruments than a pick 
and shovel, it is not unusual to associate the methods for fault 
localising, as suggested in text books on testing, with the use 
of a sort of scientific laboratory on wheels, and naturally he is 
inclined to adhere the more closely to the pick and shovel. A 
short time spared to the perusal of the work in question, how- 
ever, will show that the formule necessary in connection with 
the tests are very simple, and the instruments required inex- 
pensive and very easily manipulated. 

Chapter 1. deals with many important points concerning the 
cause of faults, important becauso they are just those points 
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which, so often receiving the least attention, result in disaster. 
In recommending the use of concrete bottoms to all pits, it 
might be borne in mind that one of the latest practices is to 
dispense with brick and concrete altogether, and to attach a 
frame and cover by levelling screws to the sides of a cast-iron 
box, which not only can be used as an “earth” plate, but pre- 
cludes both gas and water contained in the subsoil from 
percolating through to the interior of the box. The author in 
this chapter gives a very clear description of the principles 
of the Wheatstone bridge and its application in connection 
with fault localisation. The measuring of insulation resistance 
by the “ direct deflection " method is also dealt with, and refer- 
ence made to the best types of instruments suitable for this 
method of testing. There are, in addition, valuable hints as to 
the use of reflecting and other galvanometers, and the chapter 
concludes with a description of several well-known portable 
testing sets, which, however, does not include reference to the 
Kelvin set, an instrument extensively used, and perhaps worthy 
of mention in such a useful category. 

Chapter 2 should be of particular interest to central station 
engineers, as it deals with important problems of the test- 
ing of networks while alive and under different conditions 
of working. Owing to the rapid development of electricity 
supply on a large and commercial basis, the possibilities hitherto 
afforded for a quiet Sabbath's testing with the mains thrown 
* dead " have long since disappeared, and it is for this reason 
that the methods by which the conditions of efficiency of the 
distribution system may be obtained without interruption to 
the supply, are of such particular interest and, in fact, neces- 
sity, at the present day. The author, [in dealing with this 
subject, has evidently probed it thoroughly, and has thereby 
compiled a practically exhaustive treatise on the question in 
all its aspects. In Chapter 3 the testing of high-pressure 
mains is dealt with in a similar manner, and it is pointed out 
that the question as to the advisability of “earthing” one 
main, as required in some of the tests, should receive careful 
consideration, bearing in mind the double stress put upon the 
insulation of the “unearthed” mains working on the same 
system. 

The author, up to this stage, having fally discussed the 
problems of testing for general efficiency, comes in Chap- 
ter 4 to the question of actual fault localising by loop 
methods of testing, and advocates the use of a stretched or 
slide wire, in place of a standard resistance box, describing 
a bridge of this type designed by himself. It is rightly 
pointed out that central station engineers have been slow to 
realise the advantages of this method of testing. There is no 
doubt, however, but that those engineers who have made a 
careful study of the subject, and have benefited by actual 
experience in various methods of fault localisation, will entirely 
agreo with the author in his recommendations. Murray’s and 
Varley's methods are both described in this chapter, which 
concludes with some useful notes on false zero and contact- 
resistance errors. Chapter 5 explains the “fall of potential“ 
test, and, after giving several examples illustrating the sim- 
plicity of this шын, the author points out the advisability 
of keeping the testing current absolutely constant while the 
several readings are being taken. Experience shows that this 
is not so easily achieved as might be imagined, and this is, 
perhaps, one of the reasons why the loop tests as described in 
the preceding chapter seem to be coming more prominently 
into use. 

Chapter 6 is of peculiar interest as it discusses the fasci- 
nating possibilities of fault localising by induction methods. 
If, by means of a coil of wire and telephone receiver, the 
seeker after a fault could in all cases be induced to the faulty 
spot, then, truly, fault finding would be made easy, and it 
seems tantalising to have to consider the many obstructions 
which arise as a general rule to thwart what at first appears 
to be such a simple and speedy method of localisation. The 
individual to whom the instruments are attached, while pro- 
menading the strects with bent head and vacant gaze, would 
readily forgive the uncomplimentary remarks of the general 
public, not to mention the invidious attentions of the proverbial 
* small boy," if he could but feel that he would safely reach 
his goal. Unfortunately the inductive effects from other 


mains or of currents straying in several directions through the 
earth, as explained by the author, more often than not entirely 
circumvent the tests, which, although very often most success- 
fully carried out on mains in outlying districts and country 
roads, fail to be of much use in the busy thoroughfares of the 
city. The extreme simplicity of the telephone system where 
local conditions allow of its being adopted, should lead engi- 
neers interested in the question of testing to carefully study 
this chapter, which will be found full of the most valuable 
information on the subject. 

Chapter 7 deals with miscellaneous methods of testing 
and methods to be employed in meeting specially unfavourable 
conditions for fault finding. In Chapter 8 reference is 
made to several important questions concerning general dis- 
tribution problems, such as the fusing of networks, dividing 
into sections, earth systems, &c. It also gives some useful 
examples of special conditions of loop testing and particulars 
as to the methods adopted for breaking down faults. In 
Chapter 9 there are some very interesting descriptions 
of faultindicating systems by means of test wire laid 
with the network, a practice which up to the present 
does not appear to have gained much favour in this 
country although used to a considerable extent abroad. 
Chapter 10 contains the mathematical proofs for all formula 
given in the preceding chapters, and the author by this 
excellent arrangement has thereby succeeded in eliminating 
all but the very simplest of algebraic symbols from the tests 
dealt with in the previous chapters. It also describes the 
ingenious model designed by Mr. Trotter for illustrating the 
relative potentials resultant on “ earth" leakage in a three-wire 
network. In conclusion, the author includes the Cable 
Makers' Association standards for wire gauge and size of con- 
ductors for supply mains, and gives a full description of his 
special design of direct-reading fault localiser. Every detail 
in the design of this useful instrument has evidently been 
thoroughly well considered, and the fact that it is direct. 
reading greatly enhances its value. 

Apart from the use that this work should be to éngineers in 
the supervision of their distribution systems, it makes most 
interesting reading, furnishing such a large amount of general 
and valuable information in connection with mains systems; 
and in recommending it to the special attention of the station 
engineer, it is hardly necessary to add that the author, by 
completing the treatise on a subject of so much import at the 
present day, has now perfected the previous edition, which met 
a long-felt want at the time it was published. 

J.C. А. WARD. 


THE GREAT NORTHERN ARD CITY RAILWAY. 


The greater part of this line is underground, and runs from 
Finsbury Park station (Great Northern Railway) to Finsbury- 
pavement in the City, a distance of about 34 miles. The inter- 
mediate stations are located at Drayton Park, Highbury, Essex- 
road, and Old-street, and, to deal with the heavy traffic between 
the Uity and the suburbs it. is necessary to have a rapid and 
frequent service of trains. As the stations are comparatively 
near together, it is essential to employ a high rate of accelera- 
tion to ensure а rapid service. Another requirement of the 
line is that the trains must be capable of operation in either 
direction and from either end, so that the time and space 
required for the shunting of a locomotive at the crowded 
termini may be avoided. | 

It is proposed to run a vhree-minute service of seven coach 
trains, the single journey being completed in about 134 minutes, 
including three intermediate stops of 20 seconds each. The 
trains will be worked on the shuttle principle at the termini, 
thus avoiding shunting, and it is intended to complete the 
double journey in 30 minutes. With this service there will be 
11 trains running. Each train, which weighs about 200 tons 
when normally loaded, has a seating capacity of 505 passen- 
gers, and is composed of three motor cars and four trailers. 

The underground portion of the line consists of two 16ft. 
tunnels, opening out to nearly 23ft. diameter at the 
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stations. The rails are laid to standard gauge on longitudinal 
sleepers in the tunnels, while that part of the track which is 
in the open is of the standard type with cross sleepers. "The 
track and tunnels are arranged to allow of the existing Great 
Northern rolling stock running over the line should extensions 
and a connection be made with that line, the tunnels being of 
ample size to take these coaches even with the doors open. 
Between the centres of terminal stations the length of double 
track is about 34 miles. Power for operating the system is 
supplied from a single generating station situated near the 
line at Poole-street, New North-road, a little over 1 mile 
north of Moorgate street station. From this generating station 
current is fed directly to the collector uli and there are, 
therefore, no sub-stations. The length of line and position of 
the generating station are such as to enable the system to be 
economically operated without feeding at any other points, 
and a convenient section of collector rail is also possible. Con. 
siderable ingenuity has been displayed in the lay-out of the 
necessary plant in the limited area available for the power 
house, and, with the exception of space for another set, the 
engine room is as full as possible. The site adjoins the 
Regent's Canal, from which circulating water is taken and 
returned at a point 100yds. on the down lock side of the 
intake. In this generating station plant is installed sufficient 
to deal with the passenger lifts at 3 and Finsbury- 
pavement stations, the lighting of the system and the purely 
traction load. Steam is supplied from 10 Davey Paxman 
* Economic" boilers, each having an effective grate area of 
40 sq. ft., and capable of evaporating 11, 200lb. of water per 
hour at 2127F. when using coal having a calorific value of 
13,500 B.Th.U. The boilers are fitted with Vicars automatic 
stokers throughout, and these are driven by two B.T.-H. motors, 
each able to dive the whole number of stokers if necessary. 

Coal is handled by means of an electrically-driven Hunt 
conveyor arranged to deal with 30 tons per hour ; this conveys 
coal straight from barges to overhead bunkers, and also removes 
ashes on its return journey. There are four Wheeler surface 
condensers, each having a cooling surface of 2,400 sq. ft., and 
arranged with steam-driven combined air and circulating pumps. 
Each is capable of maintaining a 26in. vacuum when dealing 
with 32,0001b. of steam per hour. As a matter of fact, these con- 
densers are of very ample proportions, having a cooling surface 
of 2 sq. ft. per horse-power, and the reason for this is some- 
what strange. It appears that the locks of the canal are only 
operated on weck days, and one of the conditions upon which 
the canal company allowed condensing water to be drawn from 
the canal was that the temperature should not be increased 
on Sundays. As on these days there is practically no change 
of water between the locks, the cooling surface of the con- 
densers had to be made large in order to comply with the 
condition. There is also an auxiliary condenser of the same 
type, capable of dealing with auxiliary plant and the exhaust 
from the boiler feed pumps. These condensers discharge into 
a hot well, from which the water is delivered by two three- 
throw vertical lift pumps of the Blake-Knowles type, electrically 
driven by B.T.-H. enclosed motors. All the condensers have 
combined air and circulating pumps driven by steam. The 
lay-out of piping is interesting from the point of view of 
economy of space, a complete steam ring having been pro- 
vided from boilers to main engines and an auxiliary ring to the 
small units, steam pumps, &c. 

The four main engines are splendid specimens of the vertical 
cross-com pound type by Messrs. John Musgrave & Sons, fitted 
with Corliss valves, running at 100 revs. per min. and having 
a normal capacity of 1,250 I.H.P. at a steam pressure of 150ib. 
per square inch. An arrangement is provided so that, should 
the high-pressure cylinder become inoperative for any reason, 
steam can be admitted directly to the low-pressure cylinder 
and the engine run as a singlecylinder engine. The 
usual automatic relief-valve is also provided for atmo- 
spheric exhaust in the event of the condenser vacuum 
8 The engines are directly connected to four standard 
B. T.-H. over-compounded railway-type generators, rated at 
S00kw. each, but capable of taking at any time during 
continuous service a load up to 1,200kw. for two hours, 
without objectionable heating. These generators are, further, 
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as in the case of all B.T.-H. standard railway generators, able 
to withstand momentary overloads of 100 per cent. without 
injurious sparking. They are compound wound to give 
525 volts at no load and 575 volts at full load. 

Two Peache engines by Messrs. Davey, Paxman & Co., witha 
normal rating of 170 B.H.P. each, of the single-acting tandem 
compound type, drive two B.T.-H. six-pole 120kw. generators at 
375 revs. per min. They are compound wound for the same 
voltages as the main generators, and have an overload capacity 
of 50 per cent. for two hours. These sets supply energy for 
the lighting of the power house, &c., and for operating the 
electrically-driven auxiliary plant when it is not convenient to 
take power from the main generators for this purpose. In 
addition to these functions, however, the auxiliary sets may be 
employed for tunnel and station lighting if anything should 
go wrong with the traction supply. All lighting mains are 
entirely separate from those su lyin the conductor rails, and, 
in fact, the two systems E kept quite distinct. Under 
ordinary conditions, however, the lighting is supplied from the 
traction ‘bus bars. 

In addition to the supply from the canal mentioned pre- 
viously, water is also obtained from the mains of the New River 
Co. A storage tank, directly connected to the latter, is also 
provided. Water taken from the canal is very dirty, and 
varies in hardness and composition from time to time during 
the year by reason of floods, droughts and the drainage which 
it receives. For softening and purifying this water, and also 
for softening the town supply, which varies in quality, a 
Desrumaux plant has been installed at the back of the boiler 
house capable of treating 8,500 gallons per hour ; this reduces 
hardness to about 5deg. and alkalinity to 6deg. An auto- 
matic arrangement is fitted between the softener and storage 
tank, whereby the softening process is suspended and recom- 
menced as occasion may require, thus giving a continuous 
supply of purified and softened water, with a minimum of 
supervision. A Masson-Scott plant is installed for the removal 
of oil and grease from the exhaust and for the purification of 
water for boiler feed purposes. This plant is capable of 
dealing with 10,000 gallons per hour. 

On a gallery at one end of the engine room thero is a 
standard B.T.-H. switchboard having 16 panels, consisting of 
four main generator, four feeder, two auxiliary generator 
panels, three auxihary power and three auxiliary lighting 
panels. The circuit breakers are B. T. H. МК and ML mag- 
netic blow-out type, and the measuring instruments are of the 
Thomson astatic illuminated dial and feeder type. Cables run 
from the switchboard along the outside of the boiler house 
wall and then down a special cable shaft into the tunnel. The 
"bus bars on the board are s divided that the auxiliary gene- 
rators, station lighting and auxiliary motor panels can be 
isolated from the main generator and heavy feeder panels by 
the operation of one switch, and in this way the passenger station 
lighting is continued on if any accident occurs to the other parts 
of the switchboard, &c. Separate paper-insulated feeding 
cables are provided for traction, for lighting and for lifts, and 
rubber-insulated cables for lamp circuits and connections. The 
arrangement of the cables from the switchboard, through the 
cable subway, is a very excellent one, and is so designed that 
any cable may be identified at any point without the use of 
labels ; it is also worthy of note that in no place do they cross. 
There is also a 30-ton, three-motor, overhead crane in the 
station, in addition to motor-driven economisers, &c. 

Power is conveyed to the motors on the cars by means of 
two insulated rails per track, one placed 2in. higher and out- 
side of each track rail The rails are of channel section, 
weighing 801Ь. per yard, and rolled to about 42ft. lengths. 
They are of a special quality of low carbon soft steel, having a 
conductivity 14 per cent. of that of pure copper of equal size. 
These rails are supported on earthenware insulators lOin. out- 
side of the gauge, and carried on spindles supported by cast. 
iron brackets fixed to the sleepers. The system of collector 
rails is divided up into four sections, fed independently from 
the generating station, and the rails of the up and down tracks 
are interconnected through circuit breakers at different points 
to equalise the currents in the two pairs of rails. The track 
rails are 851Ь. to the yard, flanged, and laid through the 
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tunnels on longitudinal timbers and rolled steel chairs. As 
they carry no current they are not bonded. The steepest 
gradient is 1 in 57, and the sharpest curve has 40ft. radius. 


As previously mentioned, each train consists of three motor 
cars and four trailer cars, one motor car being at each end of 
the train and one in the centre. The seating capacity of the 
motor cars is 54, and of the trailer cars 56 passengers. All 
cars are of the corridor type, the seats being arranged trans- 
versely, and are 50ft. 6in. in length over the buffers. ‘The 
motor cars are carried on two McGuire trucks per car; the 
driving wheels are 36in. in diameter, and the trailer cars are 
mounted on Brush trucks. The cars were supplied by the 
Brush Mfg. Co. and the Electric Tramway and Carriage 
Works. On each truck of the motor cars is mounted one 
B.T.-H. series-wound continuous-current geared motor, operat- 
ing at approximately 500 volts, current being collected by 
four collector shoes per truck. "The capacity of each motor is 
125 H.P., rated on the standard B.T.-H. basis of 75°C. rise in 
temperature above the surrounding air after one hour's run on 
full-rated load. The gear is of steel, machine cut, and enclosed 
in a waterproof gear case. 


The multiple unit system of control of the British Thomson- 
Houston Co. has been adopted, and by means of this the 
whole train may be operated from any one of several master 
controlers, or may be broken up and operated in smaller 
units. Each motor car constitutes a complete unit, and can 
therefore be operated individually if desired. A complete and 
detailed description of this system of multiple control was 
published in our issue of May 1, 1903, in connection with our 
article on the new trains for the Metropolitan-District Railway, 
and illustrations of the exterior and interior of one of the 
Great Northern and City cars were given in our issue of 
April 24, p. 36. The electromagnetic switches which are con- 
trolled by the master controllers are situated in a separate 
compartment on the motor car, however, and access may be 
gained to them quite easily. These compartments have been 
lagged with sheet iron over uralite, and all cables have fire- 
proof insulation. and are supported on earthenware cleats 
enclosed in sheet-iron troughing where they are located under 
the car with a view to making the whole absolutely non- 
inflammable. The trains are equipped throughout with air- 
brake apparatus of the quick acting type, each motor car 
carrying a motor-driven D.T.-H. air compressor, reservoir, 
&c. There are also conductor’s emergency cocks at the end 
of each car for applying the brake in case of need. 


All lighting circuits are carried in iron tube, and the tunnels 
are provided with lamps every 100ft. The passenger stations 
are lighted on the rail and street level by B.T.-H. enclosed arc 
lamps, and at each station switches are fixed which control 
the B.T.-H.-Edison incandescent lamps in the tunnel half-way 
to the next station in each direction, the lamps being five in 
series, and the circuits are run so that there is never more than 
the voltage of one lamp between two wires in the same iron 
pipe. Special throw-over switches are provided to take the 
lighting current from the conductor rails at any time when 
the special lighting cables are not being used. Repair shops, 
equipped with all the necessary tools and driven by a single 
motor, are situated at the side of Drayton Park station. Pro- 
vision is made for receiving power either from the rails or from 
the lighting main. The feeder cables are carried along the 
side of the tunnels and are suspended by means of iron racks. 


The engineers for the Great Northern and City Railway 
are Sir Douglas Fox and Mr. Francis Fox. "The contractors 
for the entire line are Messrs. S. Pearson & Son, who are 
under contract to work the line for the Great Northern‘ and 
City Railway Co. during a period of three years from the 
date of opening, ‘The contractors for the entire electrical 
equipment, including power house plant, line, and car and 
lighting equipments, are the British Thomson-Houston Co. 
Tho whole of the engineering work for the British Thomson- 
Houston Co. was under the direction of Mr. A. H. Walton, 
assisted by Messrs. Winkfield, Dundas and Thomas, and 
Mr. R. P. Brousson acted as engineer for Messrs. Pearson. It 
is probable that the line will be open to the public carly next 
month. 


CONNECTIONS TO ELECTRICITY SUPPLY WORKS. 


As promised in our issue of last week, we now give statistics 
and diagrams relating to the connections to the various supply 
undertakings of the United Kingdom. These figures apply 
to the aggregate connections to electricity supply stations 
(including power and tramway loads) but do not include the 
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power supplied from purely tramway power houses. Once 
again the increase in connections for the provinces is much 
in excess of that for London, and the annual increment 
continues to increase year by year. The total number of 
kilowatts now connected in London is 167,640, and in the 
provinces 488,127, making a total of 655,767. This shows 
an increase of 152,196kw. over and above the corresponding 
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figure for December 31, 1902; and the rate of increase for 
the past year is no less than 50 per cent. greater than that for 
the previous year. This must be attributed in a large measure 
to the number of new combined lighting and tramway stations 
which have been opened and to the increase in the tramway 
load of those already running. ; 

The equivalent of 8 c.p. lamps connected in the United 
Kingdom to date is nearly 22 millions. From diagram 3 it 
will be seen that the connections to stations under municipal 
control in both London and the provinces have increased out 
of all proportion to those under company control, and for the 
first time the former are more than double the latter. On 
the whole, it must be conceded that the general progress of 
the electric lighting and tramway industry is very satisfactory, 
as is evidenced by the accompanying diagrams. The figures 
given in tabular form below are those from which the 
diagrams were drawn. 


Table I. Details of Connections in London and Provinces. 
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Table II.— Connections to Alternating and Continuous-current Stations. 
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Table III.— Municipal and Supply Company. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. } 


Effect of Concentration upon Radio-activity.—Some experi- 
ments have recently been made to test whether the radio- 
activity of radium is influenced by the continuous bombard- 
ment to which it is subjected by its own radiations. In order 
to test this point E. Rutherford has made measurements of the 
radio-activity of radium bromide when in the solid state and 
when diffused throughout the mass of a solution more than a 
thousand times the volume occupied by the radium compound. 
The results shcw that such a dilution has no appreciable 
influence on the radio-activity. This experiment shows that, 
over the range investigated, the radio-activity of radium is not 
influenced by its own intense radiations. The result is in 
agreement with previous observations, for neither the radio- 
activity of any active product nor the rate of loss of its 
activity has been found to be affected by its degree of concen- 
tration. It is thus improbable that the energy given out by 
radium is due to an absorption of an unknown external radia- 
tion which is similar in character to the radiations which are 
emitted. Experiments are in progress to test whether still 
further dilution of the radium solution produces any alteration 
in its radio-activity. 

[E. RutHerrorp, Natwie, January 7, 1901.) 

Glass for Ultra- violet Light. —E. Zschimmer announces that 


he has produced at Schott's works in Jena a new kind of glass 
which largely transmits ultra-violet light. This announce- 
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ment is important in view of the fact that all varieties of 
glass hitherto produced completely absorb all rays having a 
wave-length smaller than З05ри. Flint glass does not even 
transmit rays any where near that point. Quartz and fluorspar 
do transmit ultra-violet light freely, but all attempts to render 
them optically perfect in lenses more than some 5cm. in 
diameter have failed. The author does not give any infor- 
mation concerning the preparation of the new glass, but gives 
hotographs of spectra which show that it transmits actinic 
ight doen to 280up or even 248. He also describes a glass 
which, besides transmitting ultra-violet light, intercepts the 
visible spectrum as far as the blue, and therefore acts as a 
perfect actinic filter. It has already been used for the light 
cure and for celestial photography, and the negatives obtained 
show an increase of some 40 per cent. in the stars recorded 
with the same exposure and the same aperture. 
ГЕ. ZscHIMMER, Zeitschr. Instrumk., December, 1903. | 


— —— -— — — zx — 


Electlro-inechanical Gering. No mechanical system has been 
hitherto devised which allows of a continuous variation of 
speed with any considerable power. The electric motor is the 
most elastic machine in use, but where the motive power is 
supplied in à mechanical form it requires its complete trans- 
formation into electric power. Paul Gasnier has devised a new 
system of transmission which he calls the “ electro-mechanical ” 
system, which, with very simple constructions, enables one to 
produce a continuous variation of the velocity of the working 
part from complete stoppage to the maximum, and only requires 
secondary dynamos of about one-third or one-fourth of the 
original motive power. A varying fraction of the motive 
power is always transmitted direct to the shaft. The rest, 
which varies with the velocity, is absorbed by one of the 
dynamos working as a generator and given out by the other 
dynamo working as a motor. This transmission is particularly 
convenient where the distances to be traversed are small, 
as in automobiles. It is superior to pure electric transmission 
in weight and efficiency. The principle is the following :— 
A train of epicyclic gearing is employed in such a manner that 
the final shaft is always driven both by the motive power 
and by the motor dynamo. These two machines are, however, 
separate, and can have different velocities. In one arrange- 
ment there is an epicyclic train of straight-cut wheels, com- 
posed of a central pinion concentric with an outer and larger 
pinion having internal teeth. The two pinions are joined by 
a number of idle wheels. It suffices to combine the three 
things— outer pinion, inner pinion and supports of the idle 
wheels—each with one of the three organs—-motive power, 
dynamo and final shaft—to obtain the desired result. 

(P. GAsNIEn, Comptes Rendus, December 28, 1903.] 


Synchronous liotations.—In the telegraphic transmission of 
photographs, half-tone blocks, handwriting and drawings, the 
main requisite is the accurate synchronism of two cylinders, 
one at the transmitting station and the other at the receiving 
station. The adoption of the telautograph principle renders 
this synchronism unnecessary in the case of drawings, but when 
the picture has to be split up into a number of elements of 
various intensities the synchronous cylinders become indis- 
pensable. A. Korn gives some hints as to how this synchronism 
can be best secured. A shunt-wound continuous-current motor is 
the best for securing a uniform speed, and it can be maintained 
in uniform rotation ut a given speed with the aid of a Hart- 
mann-Kempf speed indicator, in which the frequency is indi- 
cated by a set of springs tuned to different natural pitches, one 
of which, having a pitch corresponding to the revolutions of 
the cylinder, responds, while the others remain at rest. The 
record is traced on the cylinder in a close spiral. The 
uniformity of the revolutions is not, however, sufficient to 
insure a good record, since a lag too slight to be discovered 
might be fatal to a proper transmission. It is, therefore, 
necessary to have an automatic controlling and correcting 
device. The author describes such a device. The principle is 
that the faster cylinder is arrested at each revolution for the 
small fraction of a second by which it is in advance of the 
slower cylinder. To avoid the necessity of stopping both 
cylinders alternately, the receiving cylinder is made to rotate 
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1 per cent. quicker than the transmitting cylinder, so that the 
corrections are always in the same direction. The stoppage is 
made by a catch which is released by a current from the trans- 
mitting station as soon as the transmitting cylinder has com- 
pleted its own revolution. During the stoppage, the driving 
shaft revolves in the receiving cylinder with slight friction, 
sufficient to make the latter revolve at full speed on release. 
[A. Korn, Phys. Zeitschr., January 1, 1904.] 

Selenium Cells.—Bidwell’s theory attributes the sensibility of 
a selenium cell to the presence of selenides from which selenium 
apparently never is free. "This view is supported by the facts 
that the conduction of the cell is electrolytic in character and 
that selenium is a poor conductor, while the selenides are not. 
Besides, sunlight actually brings about a combination of metal 
‘and selenium, forming a stable conducting selenide. A. H. 
Pfund has tested this theory by a number of experiments, and 
concludes rather that the sensitiveness is due to some direct 
action of light upon the selenium itself. He purified selenium 
by a method devised by Lehner, in which the selenium is dis- 
solved in hot nitric acid and evaporated to form the dioxide, 
which is then sublimated until it has lost all colour. He used 
carbon electrodes instead of metallic electrodes. Granting that 
in a selenium cell most, if not all, of the conduction is electro- 
‘lytic in character and due to the presence of a selenide, it 
follows that there is an actual motion of the components of 
the selenide towards the electrodes of the cell. It is not 
unreasonable to suppose that light, in falling upon selenium, 
might also change its crystalline character, and that this new 
modification might offer less resistance to the ions of the 
selenide as they wander towards the electrodes, thereby pro- 
ducing indirectly an increase in their velocities, which is 
equivalent to a decrease in the resistance of the cell. If the 
new modification of selenium is stable only in light, it would 
revert to its original condition when light is cut off, the change 
taking place more rapidly at first. This would account for the 
fact that light produces changes in the resistance of a cell 
whether a current be flowing or not, and affords a possible 
explanation of the fact, discovered the author, that the 
position of maximum sensibility is independent of the metal 
in the selenide. 


[A. H. Pronp, Phil. Mag., January, 1904.) 


RADIO-ACTIYITY.* 
BY FREDK. SODDY, M.A. 
(Continued from p. 447.) 


The connection between radio-activity and the atomic changes 
that maintain it have been discussed in a Paper entitled Radio- 
active Change” (Rutherford and Soddy, Phil. Mag., 1903, VI., 
9, p. 976). In preceding articles on the products of radio- 
active change, the radio-activity has been used as the means 
by which infinitesimal quantities of matter have been brought 
within range of experimental investigation. It remains to 
frame a consistent physical explanation of the nature of radio- 
activity itself. The discussion in earlier articles of the nature 
of the a and f radiations assists us materially in this task. 
Evidence was then brought forward to show that tho a-rays 
are caused by the radial expulsion from the active substance 
of positively-charged particles of atomic dimensions (Ruther- 
ford) while the B. rays are high-velocity cathode rays, or 
negatively-charged particles of sub-atomic dimensions (J. J. 
Thomson and Becquerel). Now, in the changes suffered by 
radio-activity during the processes of decay and recovery that 
have been considered, the character of the radiation is not 
sensibly affected. Hence we must regard these changes in 
radio-activity as being caused by alterations in the number 
of particles projected as rays in unit time. This considera- 
ton 1s important, for it precludes the view that the decay 
of the activity of thorium X, for example, is analogous to 

* These articles are based on a series of 12 lectures which Mr. Soddy 
has delivered at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 


published in book form by “ The Electrician " Printing and Publishing Co. 
All rights reserved. 


the decay of the radiations from a hot body cooling. The 
character of the particles projected remains unaltered, and 
the weakening of the activity is caused by a diminution in the 
number emitted in unit time. So radio-activity will be com- 
pletely defined as the simultaneous occurrence of two pro- 
cesses: (1) The projection of charged particles with enormous 
velocity ; (2) the production of new types of matter in minute 
amount, which can be investigated when they also are radio- 
active. What is the precise connection between these two 
processes? Thorium X furnishes a convenient example, for 
(1), the projection of rays, can be determined by measuring its 
radio-activity, (2), the production of new matter, by measuring 
its emanating power. It was found (Rutherford and Soddy, 
Phil. Mag., 1903, VI., p, 4. 570) that when one part of thorium X 
is kept in solution and its emanating power tested from day 
to day, it decayed with time according to the same law and 
at the same rate as the radiations from another part of the 
same sample that had been evaporated to dryness in a platinum 
dish. This points to the conclusion that the two processes (1) 
and (2) are causally connected. Another example, giving the 
same result, is to be found in the first Paper of Rutherford 
(Phil. Mag., 1900, V., 49, p. 170) on the imparted activity of 
thorium. Here we have (1) the projection of charged 
particles, or a-rays, from the radio-active emanation, (2) the 
production of the new matter which causes the imparted 
activity. A steady current of air was blown over a thorium 
compound into the tube shown in Fig. 27 in the direction of 


Earth 
Fig, 27. 


the arrows for several hours continuously. At the commence- 
ment the ionisation current due to the rays from the emana- 
tion was measured by connecting the four electrodes A, B, C, 
D separately with the electrometer, the exterior of the tube 
being connected with the + pole of a battery giving 300 volts, 
the other pole of which was earthed. 

In this way the whole of the imparted activity produced by 
the thorium emanation is deposited on the electrodes, which 
are negatively charged with respect to the tube. The decay 
of activity suffered by the emanation in the time required for 
its passage through the tube caused the current to the 
electrode A to be greater than to B, and the ratio of the 
currents due to the emanation at the four electrodes was 
determined. After the emanation had been kept passing fer 
several hours, the electrodes were removed from the apparatus 
and the imparted radio-activity on each determined. It was 
found that the four electrodes exhibited substantially the 
same ratio in their imparted activities as in the determination 
of the current due to the emanation. That is to say, as the 
radio-activity of the emanation decays with time, its power 
to impart radio-activity to its surroundings correspondingly 
diminishes, The number of particles projected as rays from 
the emanation during its change into the new matter causing 
the imparted activity is proportional to the amount of the 
latter (as measured by its radio-activity) produced. 

It follows, therefore, that both the projected particles, or 
rays, and the new matter are products of the parent element 
by the sume change. Translating this result into the language 
of the atomic theory, and considering now the individual 
changing atom, the rays constituting the radio-activity of 
thorium are expelled at the moment the atom of thorium 
changes into thorium X, the rays constituting the radio- 
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activity of thorium X are expelled at the moment the 
thorium X atom changes into the emanation, and so on. The 
atomic theory, put briefly, is that the atoms of any one 
element are all alike, and different from those of any other. 
Hence, we may assume that the same kind of atom changing 
expels some fixed number of rays. Whether one or more is 
expelled is immaterial, but the number must always be the same 
for the same kind of atom undergoing the same change. Thus 
the activity of any single type of radio-active matter, in the 
sense of the number of particles projected from it in unit 
time, furnishes a measure of the number of atoms undergoing 
change. 

Several important and definite conclusions follow from 
this point of view, which havo in many cases been found 
capable of direct experimental test. In the first place, since 
the production of thorium X from thorium proceeds at a con- 
stant rate in anv given mass of thorium compound without 
reference to the physical and chemical conditions (sce p. 379), 
it follows that a definite fraction of the total number of thorium 
atoms are changing in each unit of time into thorium X, and 
this change is accompanied by the projection into space of a 
definite number of a particles. Hence, to whatever chemical 
process thorium is subjected it should prove impossible to 
entirely free it from radio activity that is to say, there must 
exist a certain constant non-separable radio-activity. Now, 
this has been shown to be true, so far as our experimental 
knowledge goes, not only of thorium, but also of uranium and 
radium, and in each case it is important to note that the 
non-sepavable activity consists entirely of «rays. The next 
deduction from the position that the expulsion of the rays 
accompanies the change of the atom, is that radio-active 
matter must be continuously diminishing in quantity. A radio- 
active atom is a changing atom. For feeble cxamples, like 
uranium and thorium, it is not necessary that the change 
should be great enough to be appreciable. It is probable that 
in these cases the quantity in existence remains practically 
constant over very long epochs of time. But if this is true it 
follows equally that the quantity of uranium X and thorium X 
produced from them must also be excessively small. In order 
that this insignificant amount of matter should bo able to give 
sufficient rays to be appreciated it must be changing much 
faster than the original clement, and its quantity in conse- 
quence must rapidly diminish. Hence its radio-activity 
decays, and the rate of decay, together with the intensity of 
its radio-activity, depend upon whether it is changing slowly 
or rapidly. We have seen that the activities of uranium X, 
thorium X, the emanation of thorium, and the matter imparted 
by the latter to other objects, all decay in a G. P. with the 
time at characteristic rates, represented by the equation 
(p. 378) 
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The result із thus а very simple one. The rate of change of 
the atoms undergoing radio-active change is always propor- 
tional to the amount remaining unchanged. If N atoms of 
any type of radio-active matter are present, AN changes per 
second, where A is the radio-active constant. From the values 
of A already given it follows that about ,th of the thorium 
emanation, ə} og th of thorium X, and 4,5, 4 ,ggth of uranium 
X undergoes change per second. 

Now, the law of radio-active change just developed is already 
well known to us as the law followed by a particular kind of 
chemical reaction—viz., that known as mono-molecular. In 
reactions which are of the type of the decomposition of the 
single molecule into simpler parts, the quantity of the sub- 
stance undergoing change decreases in a geometrical progres- 
sion with the time. Both are simple consequences of the law 
of probabilities, the number of changes occurring under 
constant conditions increasing with the number of changing 
systems. But the case is completely different when the 
reaction is not of the type of a decomposition but of a com- 
bination. For, here, in order for the change to occur, the 
combining molecules or atoms must first approach within cach 
others i MA of influence. The rate of change, in conse- 
quence, depends upon the concentration, and this diminishes 
with the progress of the change. The rate of change proceeds 
in these cases according to some power of the number of 
changing systems present. Hence, radio-active change cannot 
be of the nature of a combination together, or, as a chemist 
would say, the polymerisation, of the atoms of the active 
clement, but must be due to a decomposition or disin- 
tegration. The term changing alom can now be logically 
replaced by the more definite conception expressed by the 
use of the term disintegrating atom, with considerable advan- 
tage to the clearness of the mental picture conveyed. We 
may suppose that, owing to the action of disruptive forces 
of which we havo at present no other knowledge, the atom 
of the radio-clement suddenly explodes. The lighter frag- 
ments, hurled into surrounding space with enormous speed, 
constitute the a rays, while the heavier parts reform into a 
new atom. The latter is frequently excessively unstable, 
lasting but a few minutes, hours or days before changing once 
more, and so on until a stable configuration is again attained. 
This gives us an insight into the rcason of the stability of the 
elements. "They are the selected forms out of many others, 
capable only of limited existence. Matter has passed to its 
present position of apparent immutability by a long process 
of natural selection. ‘The permanent structures have survived 
at the expense of the transitory, and radio-activity affords us 
the first means of studying these ephermal elements. 


( То be continued.) 


A NEW POTENTIOMETER. 


BY W. CLARK FISHER. 


Since the publication by the writer in these columns some years 
ago of a series of articles on the Crompton form of potentiometer, 
and their subsequent amplification and publication in book form,* 
several instruments of the same type have been placed upon the 
market by other makers, and the original, or parent instrument, 
has itself been modified in construction and design. There was, in 
those respects, ample room for improvement, and with the makers’ 
new resources it would have been strange indeed had they not been 
effected. Except, however, in the matter of details of construction 
where differences, some retrogade, some in advance, do exist, some 
of the potentiometers in the market to-day are but replicas of the 
parent instrument described by the writer years ago, and show no 
advance from the users’ or electrical point of view. | 

Manifestly, to anyone acquainted with the subject, there 1в no 
particular charm attached to 15 sections and a l'5.volt drop of 
potential, but scemingly their adoption in the parent instrument 
has led to repetition on the part of others, another proof of that 
curse of the instrument-making world, the system of slavishly 
copying what has already been done, which, to the writer's personal 
knowledge, amounts in some instances to the attachment to shop 
orders of illustrations from other makers' lists. 

In the description mentioned the writer made promise of further 
description of an instrument that should be ideal in every respect 
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for the purpose of universal electrical measurement, but circum- 
stances at the time prevented the fulfilment of the promise, and it 
was not until the current year, when entering into business on his 
own account, that the writer was able to complete the design and 
bring to a successful issue sketches and ideas that he then had in 
mind, and which are here formulated in a new instrument of greater 
accuracy, range and general usefulness. 

In describing this new instrument, in order to show its essential 
difference and material improvement on the older form, a diagram 
of the electrical circuits of the latter is herewith introduced, Fig. 1. 

The principles of working having been previously explained and, 
being now well known, it is unnecessary to do more than state 
briefly that a secondary cell, E, supplies a constant fall of potential 
over ABC, where AB consists of a slide wire and BC a given number 
of sections of wire each equivalent in ohmic value to AB. The 
potential F, it is desired to compare, is connected in series with gal- 
vanometer G, to the sliding contacts HH’, cuch capable of being slid 
along the contacts of BC and continuously over the whole length 


с 
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of AB respectively, until, the potential of F being equal to that 
portion of AC embraced by HH' no galvanoimeter movement 15 
observable, when HH’ is the value of F in terms of E as produced 
on АС. D and 1 are fine and coarse adjustment rheostats used for 
controlling the fall of potential of E; over AC. 

In comparison the essential features of the new instrument 
patented and manufactured by the writer are diagrammatically 
expressed in Fig. 2, where similar letters denote similar parts having 
similar functions to those similarly indicated in Fig. 1: but with 
the following important modifications and additions. | 

I. In the old pattern instrument the rheostats D and D' were 
purely empiricalin value and bore no relative and known relation 
to ABC either in part or in whole, being merely roughly adjusted 
and suitably subdivided so as in the aggregate their ohmie value 
was sufficient to cut down E when at its maximum to the normal 
working conditions at the ends of AC, an auxiliary rheostat being 
sometimes furnished by 1neans of which the potential at AC might 
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be still further and materially reduced for special purposes, though 
to an indefinite and unknown amount, since this auxiliary rheostat 
also bore no known and definite value. 

In Fig. 2 the rheostat D takes the form of a straight wire 
similar to AB and, carrying a suitable scale, is definitely calibrated 
in known terms of AB taken as a unit. D'D"D'' are rheostats duly 
calibrated in terms of D and so graded that D' consists of 10 coils 
each of the same ohmic value as D, D" consists of 10 coils each 
equal to D' in the aggregate, and D” bears the same ratio to D", So 
that there are practically two potentiometers, AC and DD”, in 
series, calibrated and of known value in absolute terms throughout. 

II. An addition to the old pattern instrument is a coil (or coils), J 
(Fig. 2), capable of being short-circuited by the key K and having 
& potential stud, z, with which, when necessary, H can make 
contact. Preferably, this coil is made nine times the ohmic value 
of AC, though it can be of any other suitable value and such value 
be either inultiplied or subdivided. 

Ry these modifications, improvements or additions the following 


advantages are claimed over the older form of apparatus and should 
be inherent in an ideal instrument :— 

1. The instrument is self-checking for accuracy throughout its range, 
without the necessity of the use of auxiliary apparatus, alteration of, or 
addition to, connections in use. 

2. It possesses means of compensation for any known errors in stan- 
dards, by which the same are made direct reading and subsequent cor- 
rections eliminated. 

3. Higher potentials than at present may be compared direct on the 
instrument without the use of a volt or ratio box. 

4. The working potential of the instrument may, after standardisation, 
be altered to any value without re-standardisation and yet its altered 
value over any portion of the working part be definitely known. 

5. Considerable saving is effected in the cost of necessary additional 
apparatus, especially in the measurement of current. 

6. Greater accuracy obtained in the measurement of small potentials. 

7. Greater accuracy in the comparisons for ohmic value of standard 
resistances. 

8. Indefinite prolongation of lower portion of scale, enabling thermo- 
junction temperature measurements to be taken with greater ease and 
accuracy. 

9. Indefinite prolongation of whole scale, with consequently greater 
range. 

10. The whole instrument alive for measurements, with no dead portion 
as in older form of apparatus. 

Proof of the existence of such advantages may be found in the 
following methods of use :— 


Checking for Accuracy.—Connect up as in Fig. 2; key K being closed 
and steady sources of potential of suitable value at E and F. When HH’ 
are placed at any given value and the rheostats adjusted until balance is 
obtained, note is made of the total number of units in circuit, including 
rheostat values. If, then, the rheostats be altered any given percentage 
of the whole circuit, balance will be found by the re- adjustments of HH’, 
at points directly proportional to, and as the value of, the percentage 
alteration. Example— 

1st position—Total circuit value 2,000, rheostats 500 HH’ at 1,500. 

2nd  ,, ii ,500 - 1,000 HH' at 1,875. 
Circuit being raised 25 per cent. in total value, the balancing point is 
correspondingly increased, and in this manner the whole range of the 
instrument may be gone over, including coil J. 

Another method of test, particularly for a 10 to 1 ratio, is obtain ed by 
the use of coil J, when its value is nine times that of AC, in that case 
with HH’ at a desired. value, and balanced at a suitable point with J 
short-circuited, the key K is opened and rheostats increased to 10 times 
their former value, then HH' should balance at points 10 times their 
previous value. Erample 

Ist position—H H' at 1,050, rheostats= 250, K closed. 
2nd „, HH’ at 10,500 5 — 2,500, K open. 

Compensation for Error.—In the event of the use of, say, a standard 
resistance for the measurement of current having a known error in value, 
if, after the standardisation of the instrument by Clark cell or otherwise, 
the total units in circuit be altered directly in proportion to such error, 
it is eliminated, and current values are read direct without the necessity 
of corrections in any readings. 

Ехатріе.—т1;һ ohm standard with known negative error of 0:3 per 
cent. is employed. The rheostat and total circuit value being 2,100 
when standardised by & Clark cell, the error in the resistance being 
negative, the fall of potential over AC has to be reduced, 0:3 per cent. 
being added by means of the rheostats, making the circuit total 2100 + 6:3 
—2,106:3. The error being thus compensated all readings are direct and 
correct in value. The connections for this operation are as Fig. 2, 
with key K open or closed as desired. In the former, care should be 
taken to include coil J in the value of the total circuit. 


High Potential Measurement.—In the older type of instrument the 
direct measurement of E.M.F. is limited to that on the working portion, 
AC, of the instrument, which is 1:5 volts if one secondary cell be used at 
E, or 3 volts if two cells be used and the Clark cell F when standardising 
balanced at half its value. Higher values of E.M.F. than the foregoing 
are measured by means of a volt or ratio box, by means of which a given 
and known fraction of the total voltage is carried to the instrument. 

In the new instrument here described, with connections as in Fig. 2, a 
Clark or other standard cell is placed at F, and the sliders HH' placed 
at scale values corresponding to its value or a multiple or sub-multiple 
thereof, the high potential to be measured takes the place of E, then the 
adjustment of rheostats until balance is obtained gives as the value of E 
the total number of units in circuit. 

Example.—Clark cell, with sliders at 1,434 units. 

Total units in circuit when balanced — 101,500. 
Constant being equal to 1 volt per 1,000 units. 
101,500 units = 101:5 volts. 

So that range of E. M. F. measurement is enormously increased and is 
direct reading, circuit total of 57,000 units being 57 volts, 4,700 units 
being 4'7 volts, &c. 

Definite Alteration of Potential. The old instrument when once 
adjusted to standard value allowed of no alteration without re-standard- 
isation, since the rheostats, possessing no definitely-known value or 
relationship to the working portion of the instrument, would not allow 
of the same being done. In the new type instrument, owing to the 
calibration of the rheostats in terms of the normal working porticn of the 
instrument, their grading and added number, and the addition of ratio 
coil, or coils, J, it will be instantly realised from what has gone before that 
the instrument may, after standardising, be re-adjusted to any given 
extent, and the potential definitely raised or lowered a known amount. 
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Example.—By the interposition of J after standardising, and the 
raising of the rheostats to 10 times their former value (if J be of theratio 
to AC already given), the working potential of AC is at once lowered 
to exactly one-tenth its former value. 


Measurement of Small Potential —It frequently happens that tests 
of this description have to be made, and whereas in the older form 
instrument havirg a slide wire, across which a potential of 0:1 volt was 
maintained under standardised conditions, with a scale of 1,000 parts, it 
gave, and gives, 0-0001 volt per division, or 100 microvolts, which for 
many purposes is too high, but by means of the additional coil, or coils, J, 
and the rheostats this may be reduced after standardisation to a limit 
governed only by the sensitiveness of the galvanometer employed, which 
should naturally be of low resistance, and if properly chosen for the 
intended work will allow of a scale of 1 microvolt per division if neces- 
sary and yet leave ample margin of sensibility. 

Resistance Comparisons.—In the comparison of standard or other 
resistances where a high degree of accuracy is necessary or where the 
available, or for other causes, current is small, in the old-type instru- 
ment 1 part in 10,000 or 15,000 was the extreme limit in the one case, 
when the whole scale of the instrument was available, and considerably 
less in the other case in proportion to the length of scale available. 

By the employment of J and the shifting of H on to x (Fig. 2), the total 
scale value is raised to an amount governed, as in the last case, solely by the 
sensibility of the galvanometer, but comparisons of standards of approxi- 
mately equal value may be effected with the greatest ease under ordinary 
conditions to 1 in 100,000 and, if necessary, higher. In the case where 
small currents only are available, owing to the capability of definite drop 
in potential of AC, its whole scale length may be utilised and yet the highest 
accuracy of measurement of the old instrument be maintained of 1 in 
10,000. | 

Where coils of ratio value аге to be compared, two courses only were 
open in the older form—i.e., the higher value was balanced at a point 
high up the scale, and the lower at & corresponding point lower down, 
which, if very carefully done, gave results having an inaccuracy of about 1 in 
5,000. Theother method adopted by the writer, and not generally known, 
was the shunting of the largest standard by a high resistance and the 
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with their consequent inaccuracy; moreover, the instrument is 
direct-reading in every respect. As an instance of saving in cost, 
a solid manganin standard for 3,000 amperes giving a reasonable 
range on the old instrument costs about £50, in proportion to 
ohmic value and degree of accuracy. A standard utilising the whole 
scale of the new-type instrument would cost but slightly more than 
one-tenth that sum and yet give greater accuracy in results and 
ease in working. 


Prolongation of Scale.—O wing to the calibration of the whole 
electrical circuit and the consequent absence of any dead part 
(otherwise portions of unknown value) the whole instrument is 
available for measuring purposes, whereby the scale range is very 
much increased, together with variety of purpose and combining 
power. 

The instrument is made in three grades, and an illustration of 
the highest or laboratory type is given in Fig. 3. 

In it the top row of fitinents are four rheostats with their sliders ; 
the middle fitment is а 150-section scale, the slider making contact 
with that number of studs below the slide rails, whilst in front, 
starting from the left, comes the slide wire with rails and slider, 
short-circuit “snap” switch for coil J, ditto for galvanometer circuit, 
fuse box and multiple-way switch, the whole being mounted on a 
substantial ebonite slab, which itsclf is fitted on a mahogany base 
of sloping desk form, for greater case in working and observation, 
the terminals being mounted at the back on top so as to be well 
within view. The slide rails are of substantial cross-section, and, 
in addition to forming bearing surfaces and contacts for sliders, 
are silvered and have scales engraved thereon. Every part is 
get-at-able easily, and of maximum strength throughout. A lid 
is provided for protection from dust when not in use, without 
interference with terminal connections. A removable plate-glass 
top is also supplied, if required, having fittings which enable the 
whole of the sliders to be operated from without by ‘straight line ” 
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tapping off this high resistance shunt of a potential point of an equiva- 
lent ratio to the resistance being compared; this allowed of comparison 
being made at one point high up the scale, as in the comparison of equal 
resistances, and allowed of measurements of the order of 1 in 10,000 with 
ordinary care. In the new instrument, in addition to the foregoing being 
carried out on AC alone, with the same accuracies, they may be con- 
ducted with a far higher order of accuracy on Ar, and also by the use 
of the rheostats, for whereas AC may, like the old pattern instrument, 
consist of a 15,000 part scale, the addition of J may raise it up to 150,000 
or more. 

Temperature Measurement.— Whether this be conducted by increase 
of resistance by heat of a platinum wire through which a current flows, 
and the potential at the ends of which is compared with that of a stan- 
dard resistance at constant or air temperature, or whether it be conducted 
by means of thermo-electric junctions, measurements can be effected on 
the new type instrument with greater case and accuracy than has 
hitherto been the case owing to the ready means by which, as has already 
been explained, the potential of AC may be dropped to any extent, a 
known and given amount to any value. This extension of the lower part 
of the scale so that it occupies the whole of AC with the remainder 
swallowed up in the coil J is of considerable importance, for whether 
standardised by substitution or by the interpolation of a Clark cell at E, 
the instrument may be given, by means of the rheostats, any desirable 
direct-reading scale, such as the whole length of the slide wire with its 
1,000 part scale for 100°C., &c. 


Saving іп Cost. This is most apparent in the matter of stan- 
dards for the measurement of heavy currents. With the old 
instrument it was, and is, fashionable for the saving of cost and 
weight of material to cut down the ohmic value of such standards, 
with the result that they not only ceased to be direct-reading, but 
had a very condensed scale, often limited to a fraction of AC, so 
that there was loss of accuracy. 

In the instrument here described, by the introduction of coil J 
and consequent lowering of the potential at AC to one-tenth its 
former value, standards may be employed of an equivalent 
reduction in ohmic value over those now in use and yet the whole 
range or scale of AC be utilised, instead of fractions of the same 


movements. Much has bcen said at odd times with reference to 
dust. So far as the writer's experience goes, he has never expe- 


rienced trouble on that score. A little fine rouge and alcohol, a 
piece of rag and camel's hair brush, go a long way towards the 
alleviation of its effect. A writing desk, or watchmaker's lathe, if 


‘left any length of time, accumulates dust, which is usually wiped 


off before use. Why not a potentiometer? Amateurs at potentio- 
meter construction and users of imperfectly constructed instru- 
ments are frequently troubled with and raise the cry of thermo- 
electric effects." Such effects, or something like them, troubled the 
writer when he also was a tyro at the design and construction of 
this class of instrument ; but it is now many years ago since they, 
or something very like them, were eliminated to an extent that live 
matches applied to homes where they might be supposed to live 
failed to drive them out for detection by & very sensitive galvano- 
meter. Thermo-junctions are, of course, easily made ; they are also, 
in some instances, very easily eliminated or negatived ; but what 
is often mistaken for thermo-eflect is sheer pure leakage. Also in the 
case of a very highly insulated instrument and connections, includ- 
ing galvanometer, a static charge in the coil of the latter gives 
weird results from a “spot-watching” point of view—the negative 
side of a town supply connected up to one set of terminals and studs 
of the multiple switch for voltage measurement and the positive side 
connected up ditto for current measurement gives an exciting, if 
not painful, result, which is only excelled by the spectacular effect 
produced by an attempt at measuring the voltage of a central 
station when one of the milking cells of the battery is being used 
to run the instrument. But thermo-electric effects in a properly 
designed and manufactured instrument should not, and do not, 
exist. . 

The question of a potentiometer bristling with fuses was gone into 
at the request of Mr. Patchell, of the Charing Cross and Strand 
Company, some five or six years ago, but from experiments then 
made they were not adopted. To be efficient they had to be very 
fine, and if very fine the remedy ready for use was worse than the 
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likelihood of disease, owing to sundry vitiating effects produced 
under certain circumstances. Moreover, their action as a safeguard 
is doubtful, for, assuming them to be in the galvanometer circuit, 
they will not save its suspension; nothing can happen until the 
galvanometer key is depressed, and once that is done, before any 
fuse can possibly act, the calibration of the instrument is gone, and 
in nine cases out of ten the slide wire nicked at the point of contact 
with slider. Again, if fuses are placed in the main circuit, measuring 
results are, as stated above, vitiated, and placed anyhow and any- 
where they form a convenient home for the much-dreaded “ thermo- 
electric " microbe. In the above instrument they are fitted for use 
under certain circumstances, but in such a manner as to render 
their interchange at any time with other and more substantial 
connections an easy matter. 

As shown in the illustration (Fig. 3), ‘ straight-line ” movements 
are adhered to throughout. It might also be pointed out that in 
some instances instead of the provision of a coil, J, in series with 
AC and the rheostats, the reduction of voltage on either AB or AC 
is effected by shunts capable of interpolation across AC in whole or 
in part, and in compensation for the use of which the rheostats are 
proportionally reduced in value after standardisation instead of 

being increased as is the case when J is placed in series. 


THE ELECTRICAL RECONSTRUCTION OF THE SOUTH 
LONDON TRAMWAYS ON THE CONDUIT SYSTEM.* 


BY ALEXANDER MILLAR. 


The Paper first gives a short sketch of the events which led up to 
the adoption of the conduit system of electric tramways for the 
central portion of London, and states the reason why a centre con- 
duit was chosen in preference to & side conduit. The lines of which 
the reconstruction is described are those known as the '' Tooting 
lines," extending south of the River Thames from three northern 
termini at Westminster, Blackfriars and Waterloo bridges to a 
southern terminus at Tooting. The route length of the lines in 
question is slightly over 8 miles, and the length of single lino 
162 miles. 

ealing with the roadwork and permanent-way construction, 
the Paper describes first the structure of the conduits, which are 
2ft. deep by 1ft. 241п. wide. This consists chiefly of cement con- 
crete and cast-iron yokes, the latter spaced at ft. 9in. intervals, 
which support the slot-rails and form a template to which the con- 
crete panels are moulded. Chambers are formed at intervals of 
5yds. for the reception of the insulated supports from which the 
shaped conductor-bars, supplying current to the cars, are hung. 
These insulators have a porcelain body in ‘appearance like an 
inverted jar, and are protected and secured іп an iron cap, which is 
bolted to the slot-rails. The steel rod which carries the conductor- 
bars is cemented to the inside of the porcelain cup, and the actual 
attachment to the bars is made by means of cast-iron clips capable 
of adjustment by means of an eccentric washer. The conductor- 
bars have a sectional area of 2:15 sq. in., and, under test, they have 
given 1/7:14 of the conductivity of Matthiessen's standard of pure 
copper. The separate insulated supports were subjected to a 2,000- 
volt alternating pressure in the shops, and after erection in place 
the whole electrical system was subjected to a similar test between 
conductor-bars, and 1,000-volt alternating pressure between con- 
ductor-bars and earth. The bars are placed symmetrically in the 
conduit 6in. apart, and the minimum air-gap between the conductors 
and conduit structure is 2in. | 

Drainage of the conduit is provided for by connecting it to the 
sewers at intervals of 60yds. These connections pass through a 
settling-chamber, which intercepts the mud from passing into the 
sewers. The slot-rails are supported by the yokes, and the track- 
rails by an 8in. concrete bed, and both are held to gauge by tie-bars 
fixed to projecting lugs on the yoke head. At junctions and crossings 
stcel castings take the place of the rolledrails, and specially wide yokes 
are used to embrace the converging conduits and to support the track- 
rails as well as the slot-rails. The mechanism for operating the slot 
and track points at junctions is contained in & concrete pit built imme- 
diately underneath the track. Both track points are fitted with 
8ft. movable tongues, which are connected together to the slot leaves 
by a series of cranks and adjustable links, so that the whole can be 
moved in unison by inserting and manipulating a lever either 
іп a box in the footpath or alongside the track. The free end of the 
slot leaves is bevelled off, so that a car trailing through can push 
over the points without any external assistance. A feature about 
the work is that at no part is the slot wider than ĝin., and the 
arrangement for maintaining this at points and elsewhere is 
described. The paving material, except in the margins, which are 
laid to suit the existing material in the street breasts, is of granite 
setts, bedded on cement concrete, jointed with bitumen and cement 
niortar. 


* Abstract of a Paper read before the Institution of Civil Eugineers 
on Tuesday. iab ü 
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The line is divided into à mile electrical sections, each 3 mile section 
being fed by separate distributors, connected to the sub-station switch- 
board 'bus bars, the positive through a maximum cut-out and 
ammeter, and the negative through an ammeter only. By means 
of these appliances and & double-pole change-over switch a perfect 
control of each section of the line is maintained. The current is 
generated by two 1,500kw. continuous-current sets erected in a 
station at Loughborough, from which feeders convey current to the 
three sub-stations at the Elephant and Castle, Brixton and Clapham, 
and are connected direct on to the 'bus bars. The normal difference 
of pressure between conductors at the main station is 625 volts, and 
on the line approximately 550 volts. The method of dealing with 
faults on the line is described, and diagrams and drawings are given 
to show the method of connecting up the conductor bars at junctions 
and crossings. 

The collection of current is effected by an arrangement called a 
“ plough,” which is suspended from horizontal transverse girders 
fixed to an extension of the side frames of опе of the car trucks. The 
actual contact is made by two cast-iron shoes, mounted on a wooden 
diaphragm at the bottom of the plough shank, and pressure is main- 
tained against the conductor bar by the aid of flat steel springs. 
Flexible copper fuses, set to blow at 200 amperes, connect the shoes 
to the copper leads, which are aid in chases inside the plough shank. 
From the lead top terminal cables are taken to the car motors. 
The cross girder of the carrier, from which the plough is hung, has 
open ends, and is so designed that in the event of a plough 
taking the wrong road at points, it can travel to the side of the car 
and drop off without causing any damage. In its normal position 
the plough can be released by withdrawing a bolt, which frees a 
hinged flap, and allows the plough to slide down out of the guide. 

The last part of the Paper is devoted to a description of the 
operations, and deals with the difficulties attending the work of 
reconstruction, and the methods of handling the work. The Paper 
is accompanied ,by numerous illustrations and b; an appendix 
giving the comparative cost of electric conduit construction as 
compared with cable conduit construction. 
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CUT-OUTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: If I may be permitted to again occupy your valuable 
space, I would remark that the objectionable action you 
assert (in your issue of December 18) as sometimes resulting 
from the use of reverse current cut-outs on generators, in 
that they occasionally cut off undamaged machines, is one 
which I think has hardly ever happened when the device 
used has been a true reverse-current apparatus i. e., one 
that only acts on a reversal of the current and is indepen- 
dent of everything else. In any case, if the reverse-current 
device be set, as I recommended in my letter of the 12th ult, 
at 30 per cent. of the full-load current, I think it would be 
quite impossible for a healthy machine to be cut out of circuit. 
1 am glad that Mr. Leonard Andrews, in his letter of the 
8th inst., agrees with me that reverse-current cut-outs should 
not be set so as to operate at too small values of reverse cur- 
rent. A number of reverse-current relays have recently been 
supplied by my firm, and, as we have been requested to do so 
by the different customers, these have been set to operate at a 
reverse current equal to 10 per cent., or less, of the full-load 
current. I think, however, that engineers are ill-advised in 
requesting this, and that greater satisfaction would be obtained 
if the current were 25 or 30 per cent. 

As regards the alternating currents which are mentioned by 
Mr. Quin, I have never come across a case in practice where 
these have been discovered. Directly the alternating current 
assumes a dangerous value it will either pull up the engine or 
cause the machine volts to drop, with tho result that the 
reverse-current device will operate and cut the machine out. 
Contrary to Mr. Quin’s statement, the relay which I 
mentioned would not be affected in the least by an alternating 
current passing through it; it would certainly not become 
demagnetised. This same remark will answer Mr. Andrews’ 
conclusion No. 3. A large series current will not wipe out 
the effect of the permanent magnet at all. I think in this 
case Mr. Andrews has condemned my apparatus without 
being aware of its construction. The relative dimensions of 
the permanent magnet and the current-carrying part are so 
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constructed that any possible current in the latter is powerless 
to have any appreciable magnetising or demagnetising action 
on the former. As regards his other remarks, Mr. Andrews 
apparently pins his faith on a cut-out in which there are both 
a series and a shunt coil. I think such devices are wrong in 
principle, as their action depends on the value which the 
voltage across the shunt coil may have when the accident 
occurs. The two chief points to be kept in mind are :— 

1. The reverse-current device is to act when a reverse 
current occurs of a certain fixed value, or anything greater 
than this value. It must not be affected by, or dependent on, 
anything else. 

2. The releasing pull or the switch should be constant and 
not depend on the value of the reverse current which may be 
flowing. 

„W. S. T." (December 25, 1903) asks me to explain why I 
think that “a minimum current cut-out on a generator is worse 
than useless." In the first place I do not see any reason for 
putting on a minimum current cut-out at all, as a small current 
inthe right direction does not necessarily show there is anything 
the matter with the generator or system. At times of light load, 
say with a traction system just starting up in the morning, 
the current, will fluctuate to values below that to which the 
minimum device is set. In order to prevent the machine 
being continually cut out, the arrangement would have to be 
wedged up, with the great probability that the wedge will be 
left in, so that the cut-out will remain useless. Tho gravest 
objection, however, to the use of a minimum device is that 
with a sudden reversal, the current may attain a sufficient 
value in the reverse direction to hold the switch in before the 
same has had time to open circuit. In this case, of course 
the consequences would be disastrous.— Yours, &e., 


Manchester, Jan. 9. CHARLES C. GARRARD. 


THE OSCILLOGRAPH AND THE ONDOGRAPH. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: Many letters and an editorial note having been pub- 
lished in your columns recently on the histories and advantages 
of strobographs and oscillographs, I hope that I, being the first 
inventor of strobography and oscillography of alternating 
currents, may be allowed to say something on the matter. 
Not only did I invent the first strobograph, which differed 
from M. Hospitalier's principally by the use of photography 
instead of a recording pen, although founded on the same 
cordenser-discharge method, but I also invented the oscillo- 
graph (the very name of which has been coined by me) ; 
in addition, I also proved theoretically their reliability, and 
I have discussed from the mathematical point of view their 
properties and conditions, and construction and employment 
in the following Papers :— 

"On the Determination and Photographic Registering of Periodic 
Curves." Describing and discussing strobography by photography. La 
Lumière Electrique, August 29, 1891. 

~ New Researches on the Alternating-Current Arc." A description of a 
complete photographic strobograph and numerous curves taken by it, and 
by the oscillograph. La Lumière Electrique, September 16, 1893. 

“ Oscillographs: New Apparatus for registering Electrical Oscillations.” 
A short description of the bifilar and soft-iron oscillographs. Comptes 
Rendus, 1898, Vol. CXVI., р. 502. 

„General Conditions for Registering and Indicating Instruments,” 


The first theory of the oscillograph. Comptes Rendus, 1893, Vol. CXVL, 
p. 748. 


“On the ел of Theoretical Currents.” 
national Congress of Physics, Paris, 1900. 

Also a more complete treatise of the subject in the Revue Générales des 
Sciences, July 15 and 30, 1901. 


„New Oscillographs." Description of new pattern. L'Eclairage Elec- 
trique, May, 1902. 

i Theory of the Oscillographs." L'Eclairage Electrique, October 28, 

Numerous other Papers of mine deal with applications of 
oscillographs to alternating currents. 

During 10 years these two methods of strobography and 
oscillography have found very few supporters, amongst whom 
the best known and the cleverest are Messrs. Barr, Burnie 
and Rogers and Mr. Duddell, the latter having made several 
noticeable improvements in the bifilar pattern of oscillograph, 
and whose work in oscillography is justly admired in his own 
and other countries. 


Report to the Inter- 


Now that attention is again drawn to the subject by the 
very ingenious and handy ondograph of my friend M. Hospi- 
talier, I think it is only fair that the pioneer worker in the 
field should not be forgotten; the more so because he never 
ceased striving during those 10 years to improve his method. 
For instance, the first self-contained oscillograph with a perma- 
nent magnet was shown by me at the International Electrical 
Congress of 1900, and since that time I have succeeded in 
applying the same improvement to the bifilar type; in the bifilar 
pattern as well as in the iron-band pattern of 1900 (both now 
constructed in France by the renowned firm of Carpentier) the 
spring and band of each vibrating set are separately enclosed 
in removable oil cases according to my British patent 23,417 of 
June 6, 1900, this method affording the only means of 
rapidly changing one set for another and easily repairing the 
broken band, as well as of easily bringing the two or three 
и of double or treble oscillographs in agreement on the 
plane tracing desk or on the photographic plate. I also con- 
structed a cinematographic recorder registering up to 200 
periods consecutively in a few seconds, and I have great hopes 
for the future of the oscillograph. But although being an 
enthusiastic father of the oscillograph, I cannot entirely agree 
with its uncle, Mr. Duddell, as to those exclusive and universal 
applications in workshop practice; certainly it is the only 
reliable instrument for serious and extensive research, but 
a cheap simple oscillograph cannot replace a good double 
oscillograph, because it cannot register many curves showing 
phase differences on the same plate. Moreover, in many 
cases one cannot dispense with the projector lens. 

There remains, certainly, a limited field of useful application 
for strobography, and I agree with M. Hospitalier, who was. 

rhaps, a little too oblivious of former workers in this field 
in his Institution Paper, that such convenient and portable 
pen-recording strobographs as his ondograph will prove very 
serviceable instruments for the purpose of practical research 
in shops or the engine room, to those who do not attempt to 
obtain absolute correctness of results or who are not acquainted 
with the optical methods of registering. But it is to be feared 
that some experimenters will too easily lose sight of the 
imposed limits of the strobographic method and be tempted 
(as M. Hospitalier himself is sometimes) to try to apply 1t to 

henomena for which it does not seem at all applicable, such as, 
for instance, the analysis of resonance effecta produced by a 
capacity of 1mfd.to 5mfd. It would be quite a mistake to use the 
ondograph, whose own capacity is 4míd., in such a case, and it 
would also be wrong to use the same instrument on circuits of 
small power in which the presence of the ondograph condenser 
causes considerable changes in the phase, and consequently 
the wave form of the current. All these difficulties have been 
discussed in my Papers on the subject (La Lumière Electrique, 
August, 1891), but seem to have escaped notice by moro 
recent inventors. — Yours, &c. A. BLONDEL. 


Paris, Jan. 11. 


— — 


STEAM TURBINES r. RECIPROCATING ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: As stated at the end of his last communication, our 
managing director, Mr. Morcom, is at present out of England ; 
but, even if he had been at home, we are sure that he would 
not wish to occupy more of your valuable space in carrying on 
the discussion on present lines. We are quite satisfied to 
leave the matter in the hands of your readers on what has 
been already said.— Yours, &c. 

For BELLISS AND Моксом (LTD.), 


Birmingham, Jan. 11. Geo. B. Parrott, Secretary. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In my letter of January 4th I am sorry to find that, in 
copying the MS., the typist omitted Shipley from the list of 
turbine stations with its coal cost of 0:37d. The average 
figure is correct with this included. The next average should 
read 0:68d., and not 0:643d.— Yours, Xc., 


Bedford, Jan. 13. JOHN H. BARKER. 
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LEGAL INTELLIGENCE. 


— — — 


Escott v. Corporation of Newport. 

In the Divisional Court on Tuesday the Lord Chief Justice delivered 
judgment in this case, which was an appeal by defendants against a 
decision of Judge Owen at Newport in an action by plaintiff for trespass, 
and for an injunction. Judge Owen held that plaintiff was entitled to 
damages and to an injunction, though he had not actually issued the 
injunction. The trespass complained of was the driving into plaintiff's 
land of an iron pillar with the object of supporting an overhead electric 
cable. The Corporation carried out the work without giving notice as 
required by the Lands Clauses Act, and they claimed the right to do so 
under sec. 51 of their local act, the land in question (they contended) being 
part of a public street. 

The LORD CHIEF JUSTICE said the principle involved was an 
important one, but he wished to make it clear that he only dealt with 
that particular case, and on the particulars before the Court, He held 
that defednants were empowered uuder the provisions of sec. 51 of their 
act to enter upon plaintiff's land, being part of a street, and to erect the 
pilar. The land had not been taken, but something had been done 
which defendants were entitled to do, but he did not say that that affected 
plaintiff's right to compensation. 

The appeal was, therefore, allowed with costs, but leave to appeal was 
given. 


London County Council v. North Metropolitan Tramways Co. 

This aetion was mentioned before Mr. Justice Ridley on Monday, and 
is brought for an injunction to restrain the company from proceeding 
with the work of converting a portion of their tramways to electric 
traction. The trial has be2n fixed for 27th instant. 


Smith v. Oheltenham and District Light Railway Co. 

At Cheltenham County Court on Friday, Judge Ellicott re-heard the 
action brought by a local solicitor against the defendant company for the 
recovery of damages sustained through breach of contract, they having 
failed to convey him to the top of Cleeve Hill on Nov. 11, after paying 
his fare and receiving a ticket for that purpose. 

On the first occasion plaintiff was non-suited. The breach of contract 
arose through the breakdown of a car at Prestbury, and plaintiff bad to 
walk a distance of 2 miles. The company paid 5d. d amount of fare), 
38. (cost of conveyance from Prestbury) and 1s. for shoe-leather worn out 
in the walk up the hill, into court, but denied liability. 

For defendants it was contended that the company were not liable for 
damages for inconvenience, as plaintiff had not shown there was an 
absence of means of conveyance to the hill that night. 

Judge Ellicott gave judgment for the fare paid (5d.), but for no 
‘damages, and refused plaintiff’s application for leave to appeal. 


Legal Causes. 
Causes entered for trial with an electrical interest during the present 
Hilary Sittings at the Royal Courts of Justice :— 


COURT OF APPEAL. 
CnaNcEnx Division.—(General List. 

National Telephone Co. (Ltd.) v. Hull Corporation. (Appeal of plaintiffs 
from order of Mr. Justice Buckley, June 17, 1903.) 

Patent Exploitation (Ltd ) v. American Electrical Novelty, &c., Co. (Ltd.) 
(Appeal of plaintiffs from order of Mr. Justice Buckley, June 24, 1903.) 
ot before judgment given in House of Lords by same petitioners v. 

iemens Brothers & Co. By order.) 

Kino’s Bency Division. — Final List. 

Smith v. Charing Cross, Euston and Hampstead Railway Co. (Appeal 
of plaintiff from judgment of Mr. Justice Kekewich, July 14, 1903.) 

Sellar v. Charles Bright & Co. (Ltd.). (Appeal of defendants from judg- 
ment of Mr. Justice Phillimore (in chambers), Nov. 18, 1903.) 


New Trial Paper. 

Cole v. Isle of Thanet Electric Tramways and Lighting Co. (Ltd.). 
(Application of defendants for judgment or new trial on appeal from 
verdict and judgment dated Nov. 6, 1903, at trial before Mr. Justice 
Bigham and a special jury.) 

Exchange Telegraph Co. (Ltd.) v. the B.D. Syndicate (Ltd.) and others. 
(Application of defendants Mellis and Wyman for judgment or new trial 
on appeal from verdict and judgment, dated Dec. 3, 1905, at trial before 
Mr. Justice Walton and a special jury.) 


Cuancrry Division. 
Before Mr. Justice. Byrne.—Companies Winding-Up. 
Ferranti Limited. (Petition of Estler Bros.) 
Electric Tramways Construction and Maintenance Co. (Ltd.) (Petition 
of A. J. Paine.) 
Crowther & Co.'s Electrical Industries (Ltd.) (For payment into com- 
pany's liquidation account.) 


Before Mr. Justice Buckley.—Causes for Trial with Witnesses. 
Bradshaw v. Isle of Thanet Electric Tramways and Lighting Co. (Ltd.) 


Before Mr. Justice Joyce. 
English Electric Metallurgical Co. (Ltd.) v. Glasdir Copper Works 
(Ltd.) (Motion.) 
Before Mr. Justice Swinfen Eady, 
In re the Clayton Engineering and Electrical Construction Co. 
Boddington v. the Company. (Further consideration.) 


HIGH COURT OF JUSTICE. 
Кіха°ѕ Bencn Division. 
Civil Paper. 
National Electric Wiring Co. v. Miller. 
Smyth.) 


(Plaintiffs' appeal from Judge 


Special Jury Actions. 

Salmony & Co. (Ltd.) and another r. Elektrizitits Actiengesellschaft. 
(Commission.) (Settled.) 

Telegraph Construction and Maintenance Co. (Ltd.) v. F. W. Berk & 
Co. (Ltd.). (Trespass). 

Day v. City and South London Railway Co. (Assault.) 

ne James' and Pall Mall Electric Light Co. v. the King. 
right.) 


(Petition of 


PARLIAMENTARY NOTICES. 


The bill of thc Chesterfield Corporation provides for the construction 
of 17 sections of electric tramway within and beyond the borough at a 
cost of £95,020. 15s.; also to extend the area of electricity supply, &c. 

In the bill for powers to construct the North Yorkshire Dales Railway. 
between Hellitield and Séorton (about 51 miles), authority is sought to 
work the line by electric power and to acquire land for three generating 
stations. The share capital is £960,000, with power to borrow £450,000. 

The Trafford Park Estates Co. has presented a bill for (inter alia 
powers to construct short lengths of tramway to connect up with the 
Manchester Corporation system. 

A bill has been deposited for incorporating a company with powers to 
construct an electric tramway from Preston to Blackburn, about 64 miles. 
The line will be a single one for about 5 miles, and double track for the 
remainder. The generating station will be at Samlesbury. It is pro- 
posed to carry passengers and parcels up to 56lb. The proposed 
capital is £200,000. The first directors are Messrs. W. Griffiths and 
F. В. Pilling. 

Wakefield and District Light Railway Co. seeks powers to construct 
additional electric tramways in Wakefield, Pontefract, Normanton, Whit- 
wood, Castleford, Featherstone and Knottingley, of a total length of 
over 25 miles, at an estimated cost of £183,918. The company seek 
powers to raise £165,000 additional capital with the usual one-third 
borrowing powers, but the company shall not create debenture stock. It 
is proposed that the tramways in Wakefield and the urban districts of 
Methley, Stanley and Altofts shall not be purchased by the local 
authorities for 25 years, and in the other districts for 42 years. 

The Mid-Cheshire Tramways Co. wish to purchase the undertaking of 
the Stockton and Hazel Grove Tramways Co., to extend the tramways 
further south and to adopt electric traction. The generating station is to 
be near Vernon Collieries, Poynton. Power is sought to use the tramway 
for the carriage of goods, including minerals, merchandise and live 
animals. Running powers are sought over such of the Stockport tram- 
icis as connect with the Manchester tramways. Capital powers £200,000. 

he Leicestershire and Warwickshire Electric Power Co. wish to post- 
pone the period for a substantial commencement of their undertaking. 

The Cheshire Electricity and Power Gas bill seeks authority to incor- 
porate a company, with a capital of £1,000,000, to erect generating 
Stations and to supply electricity and power gas in the whole of the 
county of Chester. 

The Ulster Electric Power Co. have scheduled nearly the whole of the 
province of Ulster for their area of supply, and the proposed capital is 
£900,000. 

: The Belfast and North-East of Ireland Electricity and Power Gas bill 
covers to some extent the same area, and here the capital is £1,500,000. 
In the River Steamboat bill of the London County Council provision 
is made for through steamboat and tramway fares. 

The Metropolitan District Railway bill proposes to authorise the adop- 
tion of zone fares when the electrification of the line is completed. 

The Great Northern and City Railway Co. seek an extension of time 
for the completion of the undertaking. 

The Charing Cross, Euston and Hampstead Railway want authority to 
make certain deviations of the authorised line, to raise further capital, &c. 

The Portmadoc, Beddgelert and South Snowdon Railway bill provides 
for purchase or leasing of the North Wales Narrow Gauge Railways. 

In the North Staffordshire Railway Co.'s bill powers are sought to 
work both the railways and the canal under the company's control by 
electricity. 

The London United Tramways propose to construct two pieces of rail- 
way to connect with the Hammersmith station of the Metropolitan 
District Railway, and also to extend their tramway system in Brentford, 
Ealing, &c., ata cost of £530,000. 

In the Plymouth Corporation bill power is sought, in order that the 
borrowing powers of the Corporation for the purposes of the Public Health 
Aets may not be unduly restricted, to exclude from calculations of the 
maximum amount which the Corporation are empowered to borrow 
under those acts the sums already borrowed or which may hereafter be 
borrowed for the purposes of the Electric Lighting Act, 1882, or of the 
Plymouth Corporation Electric Lighting Order, 1894. 

The Harrow Road and Paddington Tramways Co. seek power to transfer 
their undertaking to the Metropolitan Electric Tramways (Ltd.). 

The Saddleworth and Springhead Tramways propose to abandon the 
undertaking and dissolve the company. 

The Bristol Tramways and Carriage Co. are promoting a bill to extend 
their system in Bristol and neighbourhood. 

The London, Camberwell and Dulwich Tramways Co. wish to obtain 
£120,000 further capital powers. 

ane Southport and Lytham Tramways Co. seek to raise £80,000 further 
capital, 
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Preston, Chorley and Horwich Tramway Co. seek authority to make 
deviations from their authorised line, to raisc additional capital (£100,000), 
&c. 

The Imperial Tramways Co. want power to make further extensions in 
Middlesbrough, Stockton-on-Tees and Thornaby. 

In the Romford and District Tramways bill the Empire Electric Light 
and Power Co. seek authority to extend their authorised lines. 

Watford and District Tramways Co. ask an extension of time to con- 
struct their lines, &c. 

The Isle of Thanet Light Railways Co. seeks authority to make certain 
deviations. 

The Dolter Electric Traction Co. wish to construct about 63 miles of 
tramway in Torquay and district, but seek no capital powers. 

By the Holywood Tramways bill it is sought to incorporate a company 
to construct tramways in Belfast and County Down, the capital being 
£54,000. 


Memorials alleging non-compliance with the standing orders have been 
lodged against the following bills :— 
London County Council (Tramways and Improvement) bill (by Metro- 
olitan Borough of Holborn, Maple & Co. and James Shoolbred & Co.) : 
therham Corporation bill (by Rotherham Rural Council); Leeds Cor- 
oration (Consolidation) bill (by Yorkshire Electric Power Co. and West 
Riding County Council); London United Tramways bill (by Middlesex 
County Council) ; London United Tramways (Railways) bill (by London 
County Council); Llanelly Tramways and Improvement bill (by British 
Insulated and Helsby Cables, Ltd.); North Wales Electric Power Bill 
(by Sir R. H. Williams Bulkeley), 


The first sitting of the examiners to take proofs of compliance with 
standing orders is to be held on the 15th inst. 


MUNICIPAL, FOREIGN, & GENERAL NOTES 


APPOINTMENTS VACANT AND FILLED. 


Bexley Electric Lighting and Traction committee invite applica- 
tions for the position of engineer and manager of the Council's 
electric lighting and tramways undertakings. Salary £300 per 
annum. Applications to the clerk to the Council (Mr. Thos. G. 
Baynes), Council Offices, Bexley Heath, Kent, by noon 23rd inst. 
Sce advertisement. 


An electrical engineer is wanted to take charge of dynamos, motors 
and other electrical plant in steel works. Applications to Messrs. 
Vickers, Sons and Maxim (Ltd.), Sheffield. See advertisement. 


An electrical engineer is required by shipbuilders in China for 
repairing and installing electric lighting plants on board ship. 
Applications to Aralia,” care of Messrs. Abbott's, 32, Eastchenp, 
London, E. C. See advertisement. 


Wimbledon Urban District Council have a vacancy for a mains 
superintendent. Salary £125, rising by annual increments of £25 
to £175 per annum. Applications to chief electrical engineer 
(Mr. II. Tomlinson-Lee), generating station, Durnsford-road, 
Wimbledon, by noon, 25th inst. See also advertisement. 


A firm of electrical street installation engineers and iron founders 
require the services of a qualified electrical engineer as traveller. 
Apply to Representative,” care of Mr. J. H. Boardman, solicitor, 
41, John Dalton-street, Manchester. See advertisement. 


West Ham Corporation require an assistant in the mains depart- 
ment, also an assistant in charge of generating station. Salary 
£2. 10s. in each case. Application to chief engineer (Mr. James 
K. Bock), electricity works, Abbey Mills, West Ham, E. See 
advertisement. 


Another assistant, with factory experience, compctent to give 
instruction in the theory and practice of electric machine design, 
construction and testing, is wanted in the department of electrical 
enginecring of the City and Guilds Central Technical College, Exhi- 
bition-road, S. W. Salary £150 per annum. Applications to Prof. 
Ayrton. See advertisement. 


Two assistant superintendents of telegraphs are required for the 
Government of Ceylon. Salary H.3.500, rising to R.5,000 by 
biennial increments of R.500, with certain travelling allowances. 
Applications to the Crown Agents for the Colonies, Whitehall- 
gardens, London, S.W., up to Jan. 80. See also advertisement. 

A junior English master capable of teaching evening classes in 
theoretical and practical physics is required immediately for the 
Merchant Venturers’ Technical College, Bristol. Applications to 
the Registrar by January 27. See advertisement. 

A switchboard attendant is required for combined light and 
traction direct-current and alternating-current station. Application 
to Works Engineer, electricity works, South Shore-road, Gateshead. 
See advertisement. 

Southend-on-Sea Light Railways and Electric Lighting com- 
mittee require two tramway inspectors with previous experience. 
Applications to Mr. W. E. J. Heenan by noon Jan. 18. 


Warrington Corporation require a tramways manager. Applica- 
tions by 18th inst. 

Mr. J. Gray Scott, who has been borough electrical engineer of 
Croydon since 1902, has been appointed engineer and general 
manager of the Hong Kong Electric Traction Co. (Ltd.) 

Mr. А. С. Cramb, chief assistant engineer, has been appointed 
borough electrical engineer at Croydon in succession to Mr. J. Gray 
Scott at a commencing salary of £400 per annum, rising by annual 
increments of £50 to £600. 

Mr. Tom Welch, Coventry, has been appointed shift engineer at 
Fulham Borough Council electricity works. 

Mr. Harry A. Nott is resigning his position as mains superinten- 
dent at Wimbledon to take up the post of assistant electrical engineer 
to the sanitary commissioners, Gibraltar, at a salary of £200, rising 
to £950 per annum. The appointment was advertised in our issue 
of Dec. 11. 

Mr. R. B. Leach of Manchester has been appointed inains 
superintendent and meter inspector at Aston, and Mr. A. G. Turner 
of Watford chief clerk of the electricity department. 

Mr. G. W. Youngs has been appointed clerk of the electricity 
department at Colchester. 


Mr. L. E. Harvey of Halifax has been appointed assistant tram- 
way manager at Sunderland at £200, rising to £250 per annum. 


Ashton-under-Lyne.-—Mr. Alfred Dickinson has been retained 
as consulting engineer to act for the Corporation in the forthcoming 
arbitration in. regard to the purchase of the Manchester Carriage 
and Tramway (Co.'s undertaking in the district. 


Atlin (British Columbia). —On Sept. 12, 1903, supply of elec- 
tric current commenced in the Atlin mining district from the 
works of the British Columbia Power and Mfg. Co. (Ltd.). At 
Dec. 1 the company had 360 connections to the premises of 40 con- 
summers, out of a population of 700 served by the works. It is 
considered that the prospects of the company are good. as water 
power is obtainable within easy distance, the only trouble being 
frost. "There is plenty of water power throughout the country, and 
it is contemplated that a number of dredges will soon be emploved 
for which electric power will be required. 

A correspondent writes that there is a market in this district for 
dredges, copper wire, transformers, motors, pumps, hoists, &c., and 
electrical machinery and apparutus for water power only. 


Bath.—The Bath electric tramway svstem was. as stated in our 
lnst issue, opened on the 2nd inst. When in full working there 
will be 40 cars, and all the cars are fitted with the Westinghouse 
magnetic brake, the meritorious features of which were demon- 
strated at the opening run. 


Battersea (London)—On Wednesday the Council considered 
the recommendation of the Electricity cominittee to carry out exten- 
sions of the electricity undertaking at an estimated cost of £11,000, 
in order to meet the anticipated demand for electric current in the 
winter of 1904-5. The schenie was prepared by the borough electri- 
cal engineer (Mr. H. R. Forbes Mackay) and provided for the erec- 
tion of a 750kw. turbo-generator condenser, two water-tubo boilers, 
automatic stokers, &c., steam piping, switchboard extensions, cables, 
&c. It was decided to postpone decision until the estimates of the 
Finance committee have been considered. 

During the past quarter the number of consumers increased froin 
404 to 470, and the equivalent 8 c.p. lamps connected from 29,797 
to 35,428. The motors connected have increased from 828 to 368. 


Beccles.— Tho Southern District Electricity Corporation have 
intimated to the Council that they are unable to proceed with their 
application for an electric lighting provisional order this year, but 
will probably do so next vear. 


Birkenhead.— For the position of manager of the municipal tram- 
ways, vacant by the appointment of Mr. Fearnley to Sheffield, there 
were 50 applicants, and these have been reduced by the Tramways 
committee to Messrs. F. Coutts (Ayr), Pilcher (Birmingham), 
Taylor (Birkenhead), Smith (Taunton), Wilkinson (Oldham) and 
Wyld (Doncaster). The salary is £450 per annum. 


Bo’aess.—Thie agreement between the Council and the National 
Electrical Construction Co. for the erection and working of elec- 
tricity works has been adjusted, and application has been made for 
sanction to borrow £25,000 for carrying out the scheme. 

Boston.—For the position of borough surveyor and electrical 
engineer there were 48 applicants. This number was reduced to two 
— Mr. Geo. E. Clark of Sheffield and Mr. W.J. White of Cheltenham. 

The Board of Trade have deferred for 12 months the question of 
the revocation of the Council's electric lighting order, 1900. 

Bournemouth.—4A ratepayers' meeting has sanctioned the pro- 
motion of the Corporation scheme for power to construct electric 
tramways to Southbourne and Christchurch at an estimated cost 
of £50,000. 
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Brighton.—Tenders were accepted last week for the supply of | upon the advisability of the County Council applying for a pro- 


boilers, &c., for the Southwick electricity works. 
given in another column. 


Bristol.—The Local Government Board have sanctioned a loan 
of £10,000 for “free” wiring, and the Electrical committee has 
given instructions for the preparation of estimates, &c. Bristol has 
special statutory powers to undertake wiring. It is proposed to 
have the actual work done by local contractors. 


Bromsgrove.—The District Council will oppose the application 
of the North Worcestershire electric lighting order in order to obtain 
protective clauses. 

Buenos Ayres.—It is reported that the Transmarine Electricity 
Co., a German-owned undertaking, which recently absorbed the 
electrical department of the Primitiva Gas and Electric Lighting Co. 
at Buenos Ayres (after having acquired the works of the French 
Electric Lighting Co. in that city), has now concluded an agreement 
with the Anglo-Argentine Tramways Co. for the supply to that com- 
pany's tramways of electric power for the period of its tramway 
concessions. It is further stated that, as soon as the City of Buenos 
Ayres Tramways Co. has obtained authority to convert its lines to 
electric traction, the Transmarine Company will supply power forl 
working these tramways. 

Barslem.— Negotiations are proceeding between the Town Counci 
and the Tunstall District Council in regard to the supply of elec- 
tricity to the latter, and alternative schemes are being prepared— 
one for supplying Burslem alone and the other for Burslem and 
Tunstall. 

Canada.—In the Bedford (Quebec) district there is about 1,000 н.р. 
of water power available. Only a part of this power is at present 
utilised, but there is a likelihood of considerable extensions shortly. 

Ingersole (Ontario) has been supplied with electric light and 
power for the past 15 years by the Ingersole Electric Power and 
Light Co., which has now 200 consumers on its books. 

There is a small supply undertaking at Richmond (Quebec) the 
property of the Richmond County Electric Co. The plant is run 
entirely by water power, generated 6 miles from the town. 


Cannock.—The District Council have provisionally consented to 
the application of Whittaker Bros. (Ltd.) for a provisional electric 
lighting order. 

Canterbury.—On April 1 a revised scale of charges for electricity 
will come into operation. For private lighting the charge will be 
7d. per unit for the first hour's maximum demand and 2d. after. 
For power the scale of discounts ranges from 5 per cent. for 1,000 
units to 50 per cent. for 20,000 units per annum. 


Cardiff-Penarth Tramways.—Owingto the opposition of Penarth 
Council the application by a syndicate for powers to construct this 
line will probably be dropped. 


Cardiff Power Station Outrage.—The man Parkes, who recently 
disconnected the field circuit of a tramway generator at Roath 
power station, was sentenced to nine months’ imprisonment with 
hard labour by the Recorder of Cardiff on Friday last. Particulars 
of the case were given in our last issue. 


Chesterfield.—The Corporation bill, for further electric lighting 
and tramway powers, has been approved by a meeting of ratepayers. 

Olevedon.—The Council have decided to support the application 
of the Western Electric Distribution Co. for a provisional electric 
lighting order. 

Colchester.---The Council have approved a scheme for the free 
wiring of small properties in the Butt and Hamilton-roads district, 
which has been prepared by the electrical engineer, Mr. Sillar. 


Croydon.—Croydon electric tramways (leased to the British 
Electric  Tiaction Co.) carried 12,951,778 passengers during the 
year ended June last, and realised a profit of £11,639. 


Devonport.—Messrs. Wm. Griffiths & Co. having declined to 
carry out the laying of the Harbour View and Camel's Head 
Embankment tramway routes at schedule rates, the Tramway 
committee recommend the Council to accept the offer of their con- 
sulting engineer (Mr. C. Chadwell) to carry out the work himself 
and to rescind a previous resolution to invite fresh tenders. Objec- 
tions are to be lodged to Plymouth Corporation's application for an 
order for the construction of a light railway to Crownhill, as 
Devonport Corporation are making a similar application. 


Dock Lighting.— Waterloo Dock, Liverpool, is to be lighted 
electrically. 

Dorchester.—The Council have rejected a recommendation of 
the Electric Lighting committee to apply for sanction to a loan for 
electricity works. ‘The Council recently decided to accept a tender 
for erecting and working a generating station for a number of years. 


Dumbarton.—The County Council have decided to petition 
against the provisional order of Glasgow Corporation for the con- 
struction of tramways to Bearsdon and Milngavie and the applica- 
tions by the Clyde Valley Electric Power Co. for three provisional 
orders for districts in the county. Ths Road board will report 
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visional electric lighting order. 


“ Dumping."—An interesting report on the American iron and 
steel industry has recently been prepared by the German Depart- 
ment of the Interior, which reviews the industrial condition in the 
United States so far as the iron and steel trades are concerned. 
The subject of the imports of United States iron and steel at low " 
prices is dealt with. 


Dundee.—The work of improving the electric lighting cables in 
the centre of the city has been started, and the scheme, which is 
estimated to cost £9,844, involves the relaying of 8,800yds. of cable. 
The old rubber distributors are to be drawn out and the new cable 
will be placed in three-way porcelain ducts. Fewer connection 
boxes will also be required in the new system. 


Baling.— The Council propose to acquire 4 acres of land from the 
Great Western Railway Co. at £2,800 for extending the electricity 
buildings. 

Edinburgh.— The Council have resolved to provide additional 
pop at Macdonald-road generating station at an estimated cost of 

9,000. 


Edmonton.— On Monday the Council considered the electric 
lighting schemes recently prepared by Messrs. R. Hammond and 
W. C. C. Hawtayne, and it was decided to adopt that of Mr. 
Hammond, which was estimated to involve an outlay of £44,000. 


Electrical Standardising, Testiog and Training Institution — 
As the result of the recent scholarship examinations, the examiners 
recommend the following awards :— 

To H. S. Phillips, Oakham School, an exhibition of 40 guineas, tenable 
for two years; to L. W. Ballard, Dunheved College, Launceston, and 
G. E. Whitton, Wellingborough Grammar School, exhibitions of 30 guineas, 
tenable for two years; to H. R. Ainsley, Masonic School, a special prize 
of 20 guineas. 

Exeter —The arbitrator (Col. Sir C. Scott Moncrieff) recently 
appointed to assess the compensation payable in respect of the 
existing tramways, which the Council have decided to take over, 
has issued his award, and has fixed the purchase money at £6,749, 
each party to pay its own costs. The company claimed £14,900 
and the Council offered £4,900. 


Farnham.— The Council do not, we understand, propose to carry 
out the terms of their provisional electric lighting order at present. 


Folkestone.—An unsuccessful attempt was made last week to 
rescind a resolution of the Council not to apply for powers to construct 
an clectric tramway from the central station to the town hall. It 
was proposed to include in the order powers to construct tramways 
on the overhead system, but this was also defeated. By the provisional 
order the Council are bound, in accordance with & contract with 
Lord Radnor, to construct the tramways on either the underground 
or surface-contact system. An electrical engineer is to be engaged 
to advise on the G.B. surface-contact systein. 


Forthcoming Books.— Messrs. Archibald Constable & Co. will 
shortly publish Mr. James Swinburne's book on “ Entropy,” and 
Mr. F. Goodrich's ** Refuse Disposal and Power Production.” 

„The Electrician ” Printing and Publishing Co. will publish as 
usual, early in February, the Big Blue Book, The Electrician " 
Electrical Trades’ Directory and Handbook. 


Gainsborough.—On Wednesday the Council unanimously decided 
to apply for a provisional electric lighting order. 


Glasgow.—The Corporation have approved the recommendation 
of the Tramways committee to obtain 100 additional tramcars. 


Greenock.—4A report has been prepared by the burgh electrical 
engineer (Mr. J. A. Hobertson) upon the financial aspect of the recent 
award by the Board of Trade arbitrator as to charges for current 
supplied by the Corporation to the tramway company. | 

The arbitrator decided that the company were bound to take electrical 
energy from the Corporation at the rate of 500,000 units per annum as 
from Aug. 1, 1901, and fixed sd. per unit as the price to be paid for all 
energy in excess of 500,000 units per annum. He further decided that 
£125 per annum was the amount to be paid for the cableways. 
The Corporation claimed May 15, 1901, as the date when the 
company were bound to fulfil their obligations, that it was inex- 
pedient to make any reduction in the price to be paid for excess 
energy, and that the rent of cableways should be £150. Mr. Robert- 
son now estimates the loss to the Corporation through supplying the 
company on the arbitrator's terms during the first year at £474. 10s., 
and during the second year £559. He considers it will be impossible to 
show any profit as a result of supplying the company with energy during 
the next two years, and that when the time comes for revision in 1905 
every possible effort should be made to reverse the decision which will 
inflict a serious injustice on the Corporation. 

Halifax.—Sanction to a further loan of £10,000 for extensions of 
the electricity undertaking has been applied for by the Corporation. 


Hereford.— Sanction to a loan of £1,500, repayable in 30 years 
has been abtained by the Council for extensions of the electric 
lighting mains. 

Hotel Lighting.— Arrangements have been made by the Glasgow 
and South-Western Railway Co. for Ayr Corporation to supply 
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current for the electric lighting of Ayr station hotel at 3d. per unit 
up to 50,000 units per annum and at 2d. for any quantity beyond. 


Hunslet.— Electricity supply will probably be available by the 
end of 1904. 

International Telegraph Oonference, 1903.—Messrs. Elliott 
and Fry have produced a fine photographic group of all the delegates 
at the recent International Telegraph Conference held in London, 
and copies can now be obtained. 


Infirmary Lighting.— The Belfast Board of Guardians have 
decided to adopt electric lighting for the operating theatre and the 
corridors of their infirmary, examination room, &e. 


Islington (London)— The Electricity committee recommend 
mains extensions estimated to cost £629, and also that further arc 
lighting be proceeded with. 

Kirkcaldy.--In consequence of inadequate support, the Corpora- 
tion have decided to stop running cars on the Public Park electric 
tramwa route. 

Leeds.—A ratepavers’ meeting, held on Wednesday, to consider 
the Corporation's bill for consolidating their electric lighting and 
tramway provisional orders, &c., passed a resolution against pro- 
ceeding with the bill. 

The tramway traffic receipts during 1903 were £275,229, an in- 
crease of £19,735 over 1902. During three months of 1902 steam 
cars were running on one route. 


Leek.—In addition to the flat rate of 6d. per unit, the maximum 
demand system has been introduced as an alternative —viz., 7d. per 
unit for the first hour and 8d. after. All applicants for current 
before the opening of the station are to be allowed a discount of 
10 per cent, on the first quarter’s account. 


Leith.—The Board of Trade have formally consented to the sale 
to the Corporation of the Leith tramways of the Edinburgh Street 
Tramways Co. 


Light Railways.—The Board of Trade have, after modification, 
confirmed the Middlesex and the Watford and District Light Rail- 
way Orders, 1903. 

Inquiries will be held at Guildford on the 18th and at Woking on 
the 22nd inst. into the applications of the West Surrey Light Rail- 
wavs Co. for powers to construct light railways in these districts. 

Hereford County Council have appointed à committee to inquire 
into the project for the construction of a light railway from Llan- 
garren to Hereford. 


Llandudeo.—The Urban District Council have abandoned their 
electric traction bill. 


London Oounty Council Tramways.— Holborn Council decided 
on Wednesday to petition against the bill of the County Council to 
authorise the construction of an electric tramway along Tottenham 
Court-road. 


Long Baton.—At Monday's Council meeting it was stated that 
the total capital raised for the electric lighting undertaking was 
over £18,000, and the actual expenditure nearly £15,500. The 
gross revenue was £1,939 and the working expenses £1,064. After 
paying interest and sinking fund instalment there was а net profit 
of £96. 

Lothians Power Scheme.—The Mid-Lothian County Council 
have decided to oppose the bill for the erection of generating stations 
for supplying electricity for power and lighting in the Lothians, &c. 


Lourenco Marques.—At a meeting of the Goldfields of Mata- 
beleland Limited the chairman announced that, during the past year, 
an interest had been taken in the purchase of the entire share 
capital of the company having the exclusive concession for the 
supply of electricity for public and private lighting and for power at 
Lourenço Marques. The demand for current was increasing, and 
the undertaking promised to be a most successful one. 


Lowestoft.—The estimates of the Electricity department for the 
June half year were submitted to the Council on Tuesday, The 
total receipts were estimated at £4,260, and the total expenditure, 
including interest and sinking fund, at. £5,118, leaving £858 to be 
provided from the next rate. There are at present 458 consumers, 
representing an equivalent of 2,501 8 c.p. lamps connected. 

In presenting the estimates the chairman of the Electric Lighting 
committee (Mr. Fry) said the anticipated results of the past half-year’s 
working had been greatly exceeded. 


 Manchester.—A town's meeting has approved the Corporation's 
bill for the construction of additional tramways, &c., and for the 
supply of electricity outside the borough. 


Marylebone (London)— The Electric Supply committee of 
Marylebone Borough Council bave duly considered the proposals 
contained in the two communications set out in our last issue 
(p. 465) from the Metropolitan Electric Supply Co. The following 
is an abstract of the committee's report presented last evening:— 

By the company's first letter the Council are required to surrender 
entirely all the goodwill of the undertaking for the next 27 years. This 
was apparently valued by the arbitiator at about £1,000,000 steriing. 
In return for this concession the Council will gain only postponement 
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of the payment of the capital sum under the award for 42 years. Further, 
the company is to be secured in an absolute monopoly of the whole supply 
during the lease. Consumers will practically be at the mercy of the 
company, as the only effectual check —that of possible competition — 
will be completely removed. The company further stipulates that 
the bonds to be given them in payment shall have a priority over 
any subsequent debt of the Council. This will practically mean that 
the Council will be unable for 42 years to borrow any sum what- 
ever even for the most necessary local improvements. At all events, 
any such fresh loans would be of the nature of a second mortgage, 
and could only be obtained under most onerous conditions. The com- 
pany propose only to pay a rent sufficient to cover the interest on the 
proposed stock. The Council would, therefore, have cither to leave pay- 
ment of the whole sum to their successors or to raise an annual sinking 
fund from the rates. The amount of the sinking fund necessary {0 
redeem the capital in 42 yeara would, on the 23 per cent. tables, be 
£15,765. The committee understand that the sentence in the company’s 
letter referring to capital to be provided in respect of the period from 
Jan. 1, 1902, until commencement of the lease means that the Council 
should issue similar stock for this amount, which is estimated by the 
engineer at £124,250. Nothing is said in the letter with regard to 
costs, and the committee take this to mean that the expenditure 
already incurred by the Council —about £60,000— will have to be at once 
provided from the rates. The Council will be bound on the termination 
of the lease, whether on Dec. 81, 1931, or earlier in the event of competi- 
tion being admitted, to purchase at an agreed price the whole of the 
fresh capital expended by the company on so much of their Willesden 
works as the company th inks fit to say is suitable and sufficientfor the supply 
of Marylebone. It is estimated by Mr. Wright from the figures supplied 
by the company in the arbitration, that by the end of 1931 the capital 
required for this purpose, after allowing for depreciation, will be not less 
than £800,000. The Council will be called upon to find this additional 
sum for buildings and plant in the design and erection of which they 
have had little or no voice, and would, further, be indefinitely tied to & 
system of supply which, as they have often reported to the Council, is in 
the bighest degree uneconomical and undesirable in the interests of the 
borough. 

When the councillors met last evening the first subject for con- 
sideration was the Council's proposed electric lighting bill, but it 
was found that this subject could not be discussed. and its considera- 
tion was therefore adjourned to the meeting on 21st inst., subsequent 
to the ratepayers’ meeting on Tuesday. A desultory debato of a 
somewhat recriminatory character followed on the above report of 
the Electric Supply committee, and it was ultimately unanimously 
decided by resolution 

That the Metropolitan Co. be informed that the Borough Council 

regrets its inability to accept the proposals contained in the company's 
letter of Jan 5. 
During the proceedings the Mayor intimated that a circular was 
being issued to the ratepayers with the view to enabling the discus- 
sion at the important mecting, to be held on Tuesday, to be 
accurately understood, and in order that no time may be wasted in 
discussing matters foreign to the subject which the meeting is 
especially called upon to decide. It is intimated in the circular 
that the Mayor, who will preside, will recapitulate the circumstances 
which have led up to the present condition of affairs —in case any- 
one present should be unacquainted with the facts. Opponents of 
the proposed bill will, it is said, have full opportunity of stating 
their views, and, consequently, the proceedings promise to be of a 
lively nature, more especially as a body called the Marylebone Rate- 
payers' Comniittee are also issuing a circular in which an amend- 
ment to the approving of the bill will be moved, and, it is said, 
strongly supported. In spite of what has passed, this circular urges 
that the ratepayers should sign a petition asking the Council to come 
to an equitable arrangement with the Metropolitan Company for the 
cancellation, by mutual consent, of all arrangements with the Council 
in respect to electricity supply in Marylebone. 


Middlesbroagh.— Reports upon street lighting, prepared by the 
borough electrical engineer (Mr. H. M. Taylor) and the gasworks 
manager (Mr. D. Terrace), are under consideration by the Watch 
committee. 


Mid-Yorkshire T:amways.—Bingley District Council have 
granted the Mid-Yorkshire Tramways Co. an extension of the con- 
cession for the construction and working of tramways to 42 years, 
provided that during the extra seven years an annual payment is 
made to the Council. The company propose to extend the tramway 
from its present terminus. 


Municipal Telephony.— Bournemouth Telephone committee 
have been in negotiation with Mr. F. F. Bennett in regard to the 
erection of a municipal telephone exchange, and the committee 
have decided to interview Mr. Bennett in order to discuss— 

(1) The question of modifying the proposed rates to suit local circum- 

stances; (2) the establishment of sub-exchanges; and (3) the question of 
the company acquiriny rights to use certain underground ducts belonging 
to the Corporation, which would save breaking up streets in the event of 
an agreement being come to, &c. 
The National Telephone Co. have agreed to grant the same rates to 
Bournemouth as are at present in force in Portsmouth, and to adopt 
the party line system under which a subscriber pays £1. 5s. per 
annum to cover 600 free calls and atterwards 12d. per call, inward 
calls being free. 
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Musselburgh.— Prof. Kennedy has been retained to report upon 
the proposal to adopt the “ G.B." surface-contact system of traction 
for the proposed tramways. 


National Blectrical Contractors’ Association.—Meetings of 
the Northern section of this Association were held at Newcastle-on- 
Tyne on Saturday, under the chairmanship of Mr. E. C. Wallis 
(Leeds), supported by Mr. W. R. Rawlings (London), president of the 
National Association. A model specification is being drawn up and 
a system of registration of workmen is in use and is found useful to 
members. Many matters of interest to the industry are being 
brought forward by members of the association. 

On the 8th inst. a dinnner was given by members of the New- 
castle and District Association of Electrical Contractors to the 
delegates from the different towns in the North of England attend- 
ing the meeting of the Northern section of the National Association 
held on Saturday. The president of the National Association (Mr. 
W. R. Rawlings) and the president of the London Association (Mr. 
Berry) were present. Mr. Cross (Falconar, Cross & Co.) presided, 
and about 20 covers were laid; there were present Messrs. Wallis 
(Leeds), McDermott and Steinthal (Manchester), Sutton and Har. 
ford (Liverpool), Tattersall (Middlesbrough), Andrews (Sunder- 
land), Shaw (Stockport), Armstrong (Carlisle), T. G. Usher (vice- 
chairman), Gowdy, Andrews, Coleman, Beilby, C. Usher and R. 
Robson (hon. sec.) (Newcastle). To the toast of “The National 
Association," proposed by the chairman, Mr. Rawlings replied, and 
referred to the agreement with the Manufacturers’ Association. 
Other toasts followed. 


Newcastle-on-Tyne.—On Wednesday the City Council increased 
the salary of the tramways manager (Mr. A E. Le Rossignol) from 
£750 to £850, with an ultimate increase to £1,000 per annum. 


Newport (Mon.).—The Council have resolved to construct a 
single-track tramway over Stowhill at an estimated cost of £7,300. 


Northfleet.—The Council will support the Kent Electric Power 
Co.'s application for a provisional electric lighting order, on condi- 
tion that all expenses are borne by the company, and that £250 be 
contributed towards the expenses incurred by the Council in obtain- 
ing the existing order. The Council will take current from the 
company for lighting the main streets, if the cost does not excecd 
that for gas lighting. 


Outrage.— The vouth Schutz, who is charged with feloniously 
wounding Mr. Willmot E. Lane, secretary of the Electric Lighting 
and Traction Co. of Australia (who is known to many of our readers 
as the energetic secretary of the Electro-Harmonie Society), was 
again brought before the magistrate at the Mansion House (London) 
police-court on Wednesday, and as Mr. Lane was not sufficiently 
recovered to appear, the prisoner was remanded until the 20th 
inst. It was stated that Mr. Lane was making favourable progress, 
and would most probably be able to attend at the next hearing. 


Penzance.—An agreement has been entered into between the 
Corporation and the Penzance and District Electric Lighting Co. 
in regard to erection of electricity works and the supply of electric 
current for lighting and power in the district. 


Plymouth.—Owing to increasing demand for electric current, 
the borough electrical engineer (Mr. E. G. Okell) has recommended 
the Electricity and Street Lighting committee to consider the 
question of providing additional plant to meet next winter's antici- 
pated demands. Mr. Okell is preparing a report as to the extensions 
necessary and their probable cost. There are now over 500 con- 
sumers connected to the mains. 

The salaries of the charge engineers have been increased from 
£120 to £132 per annum. 


Poplar (London).—The Borough Council have acceded to the 
application of the Glangarnock Iron and Steel Co. for a supply of 
current for lighting and power after a threat of legal proceedings 
by the company’s solicitors. This was one of the applications 


recently postponed owing to the full capacity of the plant at the 
gtation having been reached. 


Portsmouth.—The Corporation have endorsed the action of the 
Tramway and Electric Lighting committee in appealing against the 


recent re-assessment of the tramway and electric lighting under- 
takings. 


Prison Lightiug.—The Commissioners of Prisons have agreed 
to take current from Hammersmith Council for lighting one wing 
(comprising 352 cells, with corridors, &c.) of Wormwood Scrubbs 
prison, and the Council have decided to extend the mains in the 
northern part of the borough to meet the demand. 


Railway and Tramway Oompetition —At the meeting of the 
Caledonian Railway Co. on Tuesday, the chairman said the directors 
were considering the desirability of asking Parliament to release the 
company from some of its capital obligations, and attributed the 
necessity for economy partly to “the development of electric 


traction and the very aggresive policy as regards tramways pursued 
by municipal bodies." 


Saffcon Walden.—The proposed generating station is to be 
erected on the waterworks site, and the estimated cost of the electrie 
lighting undertaking is £8,500. 

Salford.— In reply to questions as to the charges for electric 
energy for power, the chairman of the Electric Light committee 
(Ald. Shaw) stated last week that they had plant capable of supply- 
ing 80 million units per year, whereas the estimated consumption 
for the year ending March next was about 8 millions, of which the 
Tramways committee would take over 5 millions. The committee 
were anxious to dispose of the 22 millions surplus, hence the favour- 
able terms which they had given to power users. 


Scarborough.—Counsel's opinion is to be obtained as to whether 
the Corporation have power to supply electricity for the public 
lamps from the dust destructor works. 


Sheffield.—The Corporation having decided to become their own 
insurers, wish to limit their liability for accidents on tha tramways, 
and it has been decided to print the following notice on all tickets 
issued after March 25 next :— 

Passengers are being carried at less than the maximum authorised 
charges, and every passenger is notified that, in consideration thereof, a 
passenger is only carried on the terms that the maximum amount recover- 
able from the Corporation, on account of any injury or damages suffered 
by a passenger, and for which the Corporation is legally liable, is £25. 
Except as above every passenger travels at his own risk. Passengers can 
only travel subject to being bound to observe the bye-laws for the time 
being. 

Southwark (Londop).—The Local Government Board have con- 
firmed the district auditor’s decision in his audit of the accounts of 
the Council for year ended March 31 last as to the disallowance of 
£795. 1s. 1d. in respect of the Newington electric lighting under- 
taking, on the ground that the deficiency should be chargeable to 
Newington parish and not to the borough as a whole. 


Stepney (Gondon) —The Council have authorised the expendi- 
ture of £78,000 in extensions of the electricity supply undertaking, 
particulars of which were given in our last issue. 


Stoke-on-Trent.—Sanction to a loan of £30,640 for electric 
lighting and refuse destructor works has been obtained by the 
Council. 

In sanctioning this loan the Local Government Board state that the 
general question of municipal trading has recently been under the con- 
sideration of Parliament, and pending a decision on the question the 
Board were not prepared to sanction a loan in respect of the proposed 
moitar mills unless the Council gave a formal undertuking not to manu- 
facture mortar for sale, but only to sell such surplus products of the 
plant as were not required for their own use. 

A resolution embodying the suggested undertaking has been approved. 


Suez Canal.—It is stated that the Suez Canal Co. contemplate 
lighting the Suez Canal banks with electricity from Port Said to 
Suez. 


Sunbury.—The agreement with Edmundson's Electricity Cor- 
poration for the supply of electricity in this district has been sealed. 


Taunton.— The assessment of the electricity works has been 
increased to £3,400. An appeal is to be entered. 

Much correspondence has passed between the Corporation and 
Taunton Electric Traction Co. as to the repair of the tramway track. 
The Highways committee have been authorised to take proceedings 
against the company unless the track is repaired forthwith. 


Tavistock. —At a recent meeting of ratepayers a resolution to 
support the Tavistock District Electric Supply Co.'s application for 
& provisional order was passed, with one dissentient. 


Telephone in Russia.—The establishment of telephonic com- 
munication between Odessa and Kiew has been authorised, and the 
sum of 500,000 roubles (about £52,000) has been allocated by the 
Posts and Telegraphs Administration for this work, which is to be 
commenced in 1004, and is expected to be completed in 1906. 


The Electrical Industry in Germany.—In a recent report by 
Mr. F. Н. Mason, the U.S. Consul-General at Berlin, areview of 
the position of the electrical and engineering industries in Germany 
is made, under the title Returning Prosperity in Germany. 

Mr. Mason calls attention to the improvement in the market value of 
the stocks and shares of the A.E.G., the Siemens and Halske under- 
taking, and other principal manufacturing and supply companies of the 
German Empire. The top of the peak is represented by the condition of 
affairs in April, 1900, and comparison of that time and the end of 
1903 forms the basis of Mr. Mason’s comparative figures. He shows 
that from this standpoint there is a steady revival in the market 
value of the shares of these undertakings. In all 22 of the 
largest engineering and electrical companies come under Mr. Mason's 
comparison, and these nearly all show a steady return to the 1900 con- 
ditions. Mr. Mason points out that the recovery has been mainly of 
recent date, and he attributes the result to the more or less satisfactory 
negotiations that have taken place between Germany and several European 
Governments over commercial treaties based on the new German tariff. 
A further cause for the improvement is the fact that the principal German 
electrical manufacturing companies have secured large contracts for 
machinery, plant, apparatus, &c., for lighting and power plants, street 
railway construction and equipment, &c., in Mexico and South America, 
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Tramway Accident.—An accident occurred on the London 
United Tramways at Brentford on Wednesday afternoon. One of 
the overhead wires broke and fell upon and killed a pair of horses 
belonging to a firm of coal merchants. The driver fortunately 
escaped. 


Tramway Trausfer.— Hurst District Council give notice of 
intention, subject to consent of Board of Trade, to lease the tram- 
ways constructed under the Hurst Tramway Order, 1900, to Ashton- 
under-Lyne Corporation. 


U.8.-German Turbine Combination.—It is announced that the 
AEG. (Berlin) has concluded agreements with the European 
branch companies of the General Electric Co. (U.S A.), the Curtis 
Turbine Co., Profs. Riedler and Stumpff, and the German 
Inventions Introduction Co., and that other companies interested 
in a turbine combine“ include the Fort Wayne Electric Works, the 
Stanley Electric Mtg. Co, the Eddy есіле Corporation, the 
General Incandescent Are Light Co , and the Northern Electric Co 
(all U S. undertakings). This united enterprise is said to have 
been established with the object of exploiting the United Steam 
Turbine Co., which is to acquire patent rights in the steam 
turbines of the American Curtis Co. and of Profs. Riedler and 
Stumpff. It is further stated that Messrs. Escher. Wyss & Co. of 
Zurich are about to exploit on a large seale the Zoelly type of 
turbine, of which they hold the patents. 


Warrington.— Application has been made for sanction to a 
further loan of £5,000 for electric lighting oxtensions. 


West Ham (London.—^At Tuesday's meeting the electrical 
engineer (Mr. J. K. Bock) presented a report to the Council on the 
arc lighting of the tramway routes :— 

The report stated that the rectitied system at present in use had 
proved very satisfactory, and he recommended that this system should 
be installed on the portions of the routes where mains for this purpose 
had already been laid, and also on five other roads. The estimated cost 
of cables was £435. Mr. Bock's report continues : Continuous-current arc 
lamps generally give better results than ordinary alternating lamps. There 
is one great advantage in usingthecontinuous-current supply in this instance 
namely, the saving in the cost of cables which may be effected by using the 
tramway rails to convey thereturn current. Certain difficulties had presented 
themselves, the most important being the trouble often experienced owing 
to the fluctuations in pressure on tramway circuits. Complications might 
&lso arise in the adjustment of the amount of current chargeable to arc 
lighting if the tramway mains were used. No trouble need, however, be 
anticipated, from these causes if independent feeders were used to supply 
the arc lamps (the rails being utilised to convey the return current) and 
by the use of a differential booster in conjunction with the storage 
battery at the generating station the variation in pressure would not affect 
thearc lighting. He, therefore, recommended the installation of continuous. 
current lamps on all the routes with the exception of those on which 
he had already advised rectified lamps. With regard to the type of 
lamps, the principal advantages in favour of enclosed lamps were low 
initial cost, small current consumption and long life of carbon. 
The disadvantages, in practice, were heavy maintenance cost and 
unreliability. Enclosed lamps, as originally installed in the borough, 
proved to be practically a failure and had to be removed. Many 
improvements had recently been introduced in the design of enclosed 
lamps, and seven of the latest type had been erectel. "These had 
a very small current consumption—375 watts as against 500 required 
by open-typo lamps. They had also the advantage of burning 
about 50 or 60 hours without trimming, whereas the open-type lamp 
lasted about 32 hours. The disadvantages mentioned, however, applied 
also to these lamps and an additional trouble would be introduced, due to 
the vibration of the tramway poles, which in the case of enclosed lamps, 
would have the effect of shaking the carbons togetherand so extinguishing 
the light. The decision as to the type of lamp to be adopted resolved 
itself to a great extent intoa question as to whether the saving 1n current and 
initial expenditure were sufficient to compensate for the trouble and annoy- 
ance due to lamps being frequently out. The saving, when considered, 
amounted to very little, owing to the increased cost of maintenance, the 
shorter life and the unreliability of enclosed lamps. Taking all the 
points into consideration and profiting by experience, Mr. Bock recom- 
mended the adoption of open type lamps throughout the borough. With 
regard to charges £16. 128. was the estimated net cost to the electricity 
department to supply (at 1d. per unit) and maintain each arc lamp, this 
cost including a proper proportion of capital and management costs, The 
following were the charges in the more important metropolitan districts :— 
Islington 34d. per unit (about £30 per lamp per annum), Hampstead £28, 
Hammersmith £22. 10s., Poplar £29. 3s. 8d., St. James’ and Pall Mall 
Co. £30, City of London Electric Lighting Co. £26, Metropolitan Co. 
£30, Westminster £22, West Ham £20. Mr. Bock recommended that 
the present charge, £20, be made for these lamps, as the electricity 
department was entitled to show a fair trading profit, providing the price 
would not exceed that which might be charged by a private company. 

The report was adopted. 


Weybridge.—The Council have decided to object to the granting 
of & provisional order to the Urban Electric Supply Co. for Walton 
parish. 


Whitby.—Sanction to a further loan of £2,000 for electric 
lighting has been received by the Council. 


Willesden.— Correspondence has passed between the Metropo- 
litan Electric Supply Co. and the District Council in regard to the 
company's right to supply electric current to residents in Willesden, 
and at Tuesday's Council mecting a letter was read from the 
company stating that they were unaware of anything in the 
Council's provisional order entitling them to demand an assurance 
that the company would not supply current from their works in 
Acton-lane to any person or company in Willesden requiring such 
supply. 

#4 1 resolved that in the event of the company supplying current in 
Willesden outside the aren defined in their order, legal proceedings be 
taken; also that the London and North-Western Railway Co. and various 
authorities who may be affected be informed of this decision. 

A sub committee was appointed to report as to the acquisition of a 
suitable site for a generating station in the event of its being deemed 
advisable at any time to terminate the agreement for bulk supply. 

Wolverhampton.— Application has been made for sanction to a 
loan of £15,221, cost of reconstructing the Dudlev-road tramwa 
route on the surface-contact system. A loan of £1,293 is also being 
applied for to construct the Snow-hill tramways — Subject to this 
approval a single line of track will be constructed on a portion of 
Willenhall-road. 

The ratepayers’ meeting held on Wednesday to consider the 
Council's omnibus bill formally authorised its promotion, 

Workhouse Lighting.— Mr. Watt, borough electrical engineer at 
Whitehaven, has been retained by the Guardians to superintend the 
wiring, &c., of the workhouse and infirmary for the electric light. 

Annual Diuner.— The foremen employed by Messrs. Vickers, 
Sons and Maxim at Sheffield held their annual dinner on Saturday, 
when about 70 foremen and managers were presided over by Mr. 
S. Robinson, Mr. W. Blythe in the vice. Mr. M. Ibbotson, in pro- 
posing the toast of the firm, gave some interesting particulars of 
the development of this great business since its commencement in 
1828. Mr. Kent, speaking on behalf of the directors, responded. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


Manchester Tramways committee invite tenders for electric 
tramcar bodies, electrical equipment for cars and tramcar trucks. 
Specifications, &c., from the general manager of tramways depart- 
ment (Mr. J. McElroy), 55, Piccadilly, Manchester. Tenders to 
chairman by 5 p.m. Jan. 18. See advertisement. 


South Shields Corporation invite offers for the leise of certain 
tramways authorised by the South Shields Corporation Act, 1903, 
to be constructed in the borough, together with tramway stables and 
depot. Further particulars are set out in an advertisement. A 
plan of the borough and full particulars and conditions of tender 
ean be obtained from the town clerk (Mr. J. Moore Hayton), Court- 
buildings, South Shields, to whom tenders by March 12. 


Whitby Urban Distriet Council invite tenders for the supply and 
delivery of feeding and distributing mains. Specifications from the 
electrical engineer (Mr. L. H. Ring), to whom tenders by Jan. 25. 
See advertisement. 


The Scottish Office of the May-Oatway Fire Appliances (Ltd.) 
invite tenders for wiring the installations of May-Oatway compen- 
sated automatic fire alarms for direct connection with the fire 
brigades of Paisley and Dundee, as set out in an advertisement. 
Tenders by 20th inst., and further particulars from the managing 
director, 49, Queen.strect, Glasgow. 

Belfast Gas and Electric committee invite tenders for motor 
balancer and motor boosters. Specifications from the city electrical 
engineer (Mr. Victor H. M'Cowen). Tenders to the town clerk (Sir 
Samuel Black), Town Hall, Belfast, by Jan. 22. Sce advertisement. 

London County Council invite tenders by Feb. 2 for roadwork 
and platelaying required for reconstruction for electrical traction 
on the conduit system of the existing double line of cable conduit 
tramways from Brixton-road to Streatham terminus, and for con- 
struction of a portion of the authorised tramways in High-street, 
Tooting, Merton-road, and Defoe-road. 

Erith Urban District Council invite tenders for two Lancashire 
boilers, steam feed pump, pipes, &c.; surface condenser, with 
stcam-driven air and circulating pumps; three-phase alternator and 
direct-coupled high-speed enclosed-type steam engine of 500kw.; 
and extensions to main switchboard and cable connections. Tenders 
to the clerk (Mr. Charles H. Fry) by noon Jan 18. 


Brighton Corporation invite tenders for steel poles, trolley wires, 
bases and section pillars, cast-iron fittings, pole brackets, overhead 
line fittings, span and guard wire, switch gear, feeder, distributing 
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and telephone cables, bonds, wood paving blocks and granite setts. 
Tenders to town clerk (Mr. Francis J. Tillstone) by 10 &.m. Jan. 18. 

Hornsey Borough Council invite tenders for two dry-back or 
water-tube boilers, smoke-consuming apparatus, two 800kw. steam 
dynamos, one 100kw. steam dynamo and two motor generators. 
Tenders to town clerk (Mr. F. D. Askey), Southwood-lane, Highgate, 
London, N., by 10:80 a.m. Feb. 8. 

Tenders are invited on behalf of the Municipality of Johannesburg 
for the supply of solid copper and flexible protected tramway rail 
bonds. Tenders to the consulting engineers (Messrs. Mordey and 
Dawbarn), 82, Victoria-street, London, S.W., by noon 18th inst. 

Tonbridge Electric Lighting committee invite tenders for 50 elec- 
tricity meters. Tenders to clerk to Council, Tonbridge Castle, 
Tonbridge, by noon Jan. 23. 

Ilkeston Corporation invite tenders by 21st inst., for tramway 
stores for 1904. 

Cleckheaton District Council invite tenders by 4 p.m. 18th inst. 
for distributing cables. 

Cardiff Corporation require tenders by 21st inst. for about 
400 tons of steel tramway rails, fishplates, bolts and nuts. 

Prussian State Railway Authorities, Altona, invite tenders until 
28rd inst. for 4,800incandescent lamps and 800,000 arc-lamp carbons. 


TENDERS RECEIVED AND ACCEPTED. 

Brighton Town Council have accepted the tender of Babcock and 
Wilcox at £28,140 for 

(1) Six water-tube boilers, two separately fired superheaters, econo- 
misers, induced draught fans and motors, steel chimney stack, feed 
pumps and exhaust heater, with foundations and brickwork for same. 
(2) A system of steam, exhaust, feed, blow-off and suction pipes, together 
with their valves. (3) Cast-iron storage tanks, hot-well tank and water 
purifier. (4) 30in. cast-iron circulating water pipes. 

There were 7 tenders, varying from £20,901 to £38,578. 


Brighton Council have also accepted the tender of the British 
Westinghouse Co. for substituting 75kw. exciters to three turbo- 
generators and switchboard (in place of the 15kw. and switchboard) 
at £810. 

The May-Oatway Fire Appliances (Ltd) have accepted the 
following tenders for wiring premises for May-Oatway fire alarm 
installations for direct connection with the fire brigade head- 
quarters :— 

For Northern Co-operative Society, Aberdeen, Pratt and Keith. 

For Eadie Bros. & Co., Paisley, J. Kilpatrick & Sons. 

For Duncan Flockhart & Co., Edinburgh, Jas. Milne & Son. 

For St. Cuthbert Co-operative Society, Edinburgh, W. Douglas. 

For Shaw, Walker & Co., Glasgow, Allan Arthur and Ure. 

Radcliffe District Council have accepted the tender of J. G. 
Statter & Co. for lighting and traction switchboard and accessories 
at £1,845. 12s. 6d., and that of the Forest City Electric Co. for rail 
bonds at £368. 1s, 6d. 

Reigate Council have accepted the following tenders :— 

Babcock and Wilcox, boiler, economiser, steam pipes, &c. 

General Electric Co., steam alternator. 

Cowans Limited, switchboard and instruments. 

Wheeler Condenser and Engineering Co., condensing plant and 
cooling tower. 

The British Westinghouse Co., are supplying (through Messrs. 
John Petrie, Son & Co) a number of 5 B." direct-current enclosed 
type motors, direct-coupled, for driving an extensive wood-working 
plant at Christchurch, New Zealand. 

The Metropolitan Asylums Board have placed an order with 
Belliss and Morcom (Ltd.) to supply generating plant at the Grove 
Hospital at £1,186, and have accepted the tender of Drake and 
Gorham for wiring the Fountain Hospital at £2,792. 

Worthing Corporation have placed with the Hart Accumulator 
Co., Stratford, E, the contract for replacing the existing B. P. T. 
and L. battery at the electricity lighting works with 264 of the 
company’s standard lighting type cells. 

Battersea (London) Borough Council have accepted the tender of 
Callender’s Co. for supplying and laying a feeder cable in St. John’s- 
hill at £761. 16s. 8d., and that of the General Electric Co. for 110 
are lamp globes at 68. 9d. each. 

Hammersinith Borough Council have accepted the tender of the 
Fuller- Wenstróm Co. for a 30 н.р. electric motor at £180, that of 
Ferranti Limited for switchboard extensions at £242. 10s., and that 
of the Gilbert Arc Lamp Co. for nine alternate current arc lamps at 
£9. 10s. each. 

Blaydon Council have accepted the offer of Priestman's Colliery 
Co. for supplying and erecting poles, wires, &c., for the electric 
lighting of Whinfield. 

Great Yarmouth Council have placed an order with G. C. Milnes, 
Voss & Co. for a car pit bogie at £87. 10s., and with Selig, Son- 
nenthal & Co. for a turning lathe at £77. 

Dartford Council have accepted the tender of S. W. Gibson & Co. 
for wiring consumers' premises for one year, and that of W. T. 
Henley's Co. for mains extensions and house-service cables. 


Preston Corporation have placed an order with Dick, Kerr & Co. 
for four single-truck tramcars, in place of four bogie cars, at an 
extra cost of £228 per car. 


Hammersmith (London) Guardians have accepted the tender of 
Mr. Winn for electric light fittings for the board room and offices. 


Heckmondwike Council have placed an order for a mechanical 
stoker for the electricity works with Meldrum Bros. 


Cioydon Corporation have accepted the tender of E. J. Saunders 
for electricity station building extensions at £8,600. 


BUSINESS NOTIOES. 

We learn that Messrs. F. W. Potter & Co., of Phipp-street, Great 
Eastern-street, London, E., have acquired the business of Bedford, 
Steer, End & Co. (Ltd.), Long-lane, Borough, S.E., and are erecting 
works at the latter address, where, when the works are completed, 
the whole of this business will be conducted. Messrs, Potter & Co. 
have in course of manufacture, we understand, a new type of motor, 
which promises to come into successful competition with other 
makes on the market for small and medium powers. 

Messrs. J. H. Bartlett and D. H. Ogden, trading as Perry & Co., 
electricians, 17, Grafton-street, and 124, Avery-row, London, have 
dissolved partnership. 

Messrs. G. R. Marson, H. W. Burbury and J. Marson (trading as 
Marson Bros. and Burbury), electrical engineers, &e., Coventry. 
have dissolved partnership. Debts by Mr. G. R. Marson. 

Messrs. Robinson and Horsfall, consulting electrical engin eers, 
have removed to 13, Castle-street, Liverpool. 


LIQUIDATIONS, BANKRUPTOIES, &c. 


The adjourned meeting of the creditors of A. E. Hodgson, 94, 
Victoria-street, London, and formerly of York and Halifax, was 
held last week. Debtor formerly had a motor car business in 
Halifax, and sold it, together with the business of the Eclipse Brass 
and Copper Co. (Ltd), which he promoted, to the British Power, 
Traction and Lighting Co. (Ltd ). The latter went into liquidation, 
and debtor states that most of his liabilities are in respect of gua- 
rantees given by him on its behalf. Mr. W. S. Ogle, C.A., winds 
up the estate. 

The trustee in the bankruptcy of A. P. A. Hunt, electrical 
engineer, 494, Lord-street, Southport, and lately trading at 62, 
South Castle-street, Liverpool, has been released. 


À meeting of the North-Eastern Telephone Co. (Ltd.) will be held 
at 12, West-street, Gateshead, on Feb. 11, to receive an account of 
the winding-up. 

A meeting of Howell's Simplex Anti-Inductive Télephone Syndi- 
cate (Ltd.) will be held on Feb. 19 at 88, St. Swithin’s-lane, London, 
E.C., to receive an account of the winding-up. 

The South-Western Electrical Co. (Ltd.) is to be wound up volun- 
tarily. Mr. C. E. Peebles, 81, Kenilworth.court, Putney, is 
liquidator. 

The Electrical Supplies, Rubber and Ebonite Co. (Ltd.) is to be 
wound up voluntarily. Mr. C. Elles, 1, Oxford-court, London, E.C., 
has been appointed liquidator. 


Sale by Auction.— By order of the Court, Messrs. Fuller, Horsey, 
Sons and Cassell have been instructed to offer for sale by auction (in 
one lot) at the Mart, London, E.C., on Tuesday, Jan. 26, at 1 o'clock, 
the valuable freehold engineering works known as the Trusty 
Engine Works, Cheltenham, occupying an area of about 4 acres, 
with sidings to the Midland Railway. The whole of the fixed plant 
and machinery, and the goodwill of the business will be included. 
Orders to view from the auctioneers, and particulars (when ready) 
of Messrs. Mackrell and Ward, solicitors, 1, Walbrook, London. 
E.C., Messrs. Rodgers & Co., solicitors, 80, Bank.street, Sheffield. 
Mr. R. Hooper Radford, 15, St. James’s-row, Sheffield, Mr. 
Howard Field (receiver), 38, Mincing lane, London, E.C., and of 
the auctioneers, 11, Billiter-square, London, E.C. An advertisement 
contains additional particulars. 


Plant for Sale.— Two Lancashire and two Cornish boilers and 
two sets of Willans engines, coupled direct to Siemens dynamos, 
are for sale. Applications to Mr. A. Underwood, 8, Queen-street, 
London, E.C. See advertisement. 

The Corporation of Launceston (Tasmania) have for sale alternate- 
current plant and direct-current arc lighting plant. Some particulars 
are given in an advertisement. Further information from the city 
electrical engineer, Town Hall, Launceston, Tasmania. 

Two Parker dynamos, a booster, and a shunt-wound charging 
dynamo are advertised for sale on another page. 


Works, &c., for Sale.—Some modern well-equipped car-building 
works, occupying a covered area of 81 acres, with 25 acres available 
for future extensions, are advertised for sale in another column. 
Applications to Messrs. Wheatley Kirk, Price & Co., 46, Watling- 
street, London, E.C. | 
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Some manufacturing premises are advertised for sale or letting 
on lease, without restriction and with or without steam power. 
The premises adjoin Laindon station, Essex, 22 miles from London. 
Particulars from Messrs. I. Levy & Son, 62, Albany-road, Old Kent- 
road, London, S.E. 


Metallic Packing.— We have received from Messrs. Newton and 
Nicholson, of Tyne Dock, South Shields, some examples of Taylor's 
patent corrugated metallic packing, as supplied to the Admiralty, to 
the Spanish navy, and to a very large number of home and foreign 
shipbuilders, engineers and other large users of packing material. 
This list of users includes a number of leading firms in the electrical 
industry. The samples to hand consist of metal rings and oblongs 
cut from very thin sheets of brass and corrugated for the purpose of 
being placed in the joints with cement for the joining together of 
metal pipes and other metal articles, ensuring their steam and water- 
tight condition. In making the joint, one of the corrugated rings is 
laid along with the cement on the inner surface of the flange, clear 
of the bolts, and in screwing up the joint the ridges of the corruga- 
tion yield and take the impressions of all the surfaces of the flanges, 
making it impossible for any high-pressure or other steam or water 
to penetrate the joint. These rings, oblongs and squares are made 
of various inside diameters, and can be supplied to all requirements. 
They are manufactured in brass, copper and gunmetal. , 


“Unica” Noiseless Pinions. — Messrs. J. B. Hamilton & Co, 
145, Cannon-street, London, E.C., are placing on the market 
pinions of а special composition, said to be more durable than, and 
equally silent as, raw hide. They are claimed to be unatfected by 
oil and not to require side plates, shrouds, or bushes. ee i the 
uses they have Бе. put to, so far, may be mentioned electric 
motors, pumps, printing machines, calenders, &c. 


Burnand Transformers —We learn that the Burnand Trans. 
former Co., of 6, Oxford-street, Regent-street, Salford, have just 
completed delivery of a large order for Burnand transformers for 
Launceston, Tasmania, comprising approximately 100 transformers 
with a total capacity of 1,450kw. These transformers have all been 
tested and passed by Prof. Fleming without a single rejection. 


Metal-Roling Machinery Some fine examples of improved 
rolling machinery for rolling sheet lead, leadfoil, tin, tinfoil, pewter 
plates, sheet zinc, brass, copper, aluminium, &c., are listed in a set 
of sheets which reach us from Messrs. John Wilson & Sons, of 
Vulcan Works, Johnstone, Scotland. The machinery illustrated 
in the list has been actually installed, and gives an excellent idea of 
the capabilities of the firm for turning out the largest required units 
of machinery for this class of work. Messrs. John Wilson & Son 
manufacture & very large variety of machines, engineering tools, &c., 
and a list of these is now ready and can be obtained on application. 
The special machines for covering telegraph and telephone cables 
and electric light conductors in long lengths without joins from zin. 
to 4in. diameter, and any desired thickness of covering, have been 
supplied to the principal manufacturers of these cables at home and 
abroad, and are made under the personal supervision of the patentee, 
Mr. Alexander Wylie. 


Admiralty Contract.—For the 18th year the United Asbestos 
Co. (Ltd.), Dock House. Billiter- street, London, E.C., have been 
awarded by the Lords of the Admiralty the contract for asbestos 
goods for use in the Royal Navy. The contract includes the follow- 
ing :— United asbestos carded fibre (special Italian), twine, “ Victor" 
metallic packing and metallic joints апа “ Salamander” mattresses. 

Wilings Press Guide —The 81st annual issue of this useful 
guide to the world's press is to hand. We have frequently spoken in 
terms of praise of this compact and useful annual, and have only 
now to repeat that the book gives, in the concisest manner possible, 
an immense amount of information which, so far as we are able to 
check it, is accurate and reliable. It is published, price 1s, by 
Messrs. James Willing, jun. (Ltd ), 125, Strand, London, W.C. 


“London Man 1904 — The new edition of this manual, 
edited by Mr. Robert Donald, is to hand. The book is published, 
price 1s. 6d., by Messrs. Edward Lloyd (Ltd.), of Salisbury-square, 
London, E.C. This is the eighth year of publication of a useful 
Manual, which contains a good deal of information concerning 
public bodies not to be found so concisely assembled, we think, 
in any other publication. The Manual appears, so far as we have 
been able to check it, quite up to date, and, moreover, gives evidence 
of more careful editing than many works of a more pretentious 
character. In the map on p. 162, Stoke Newington is shown white, 
indicating the possession of municipal electricity works in operation. 
This is hardly correct. It is true that this borough has powers 
to purchase electricity in bulk from the adjoining boroughs of 
Hackney and Islington, and does, in fact, purchase current from 
the former. Generally the information in this Manual will be 
found both reliable and complete. 


Half-tone Process Work.—The engineering trades have been 
interested in the development of half-tone process work, and have 
taken every advantage of this development. The process is one 
which has a direct interest for the manufacturing branch of the 
industry, and therefore the third edition of ** The Half-tone Process," 


by Julius Verfasser, which has just been published by Messrs. Iliffe 
& Sons, London, price 5s. net, will meet with some demand amongst 
engineers. The new edition has been entirely re-written, and is now 
a volume of nearly 800 pages, with numerous illustrations. The 
practical side of photo process work is the book's chief recommenda- 
tion, and those who desire to make themselves fully acquainted with 
this branch of industry may be advised to consult Mr. Verfasser's 
work. If we may make one comment concerning the illustrations, 
we do not think the examples shown on the pages following p. 82 
do full justice to the subject. The book would have been improved 
by more numerous examples of the gradation of screen, especially 
examples of machines and apparatus which would appeal to engineers 
and machine builders. 


Catalogues, &c, — The Synchronome Co., of 82 and 84, Clerkenwell. 
road, London, E.C., have prepared a list of all the timecircuits in the 
United Kingdom, except a very few. Mr. F. Hope-Jones, the manager 
and patentee of this company’s system, calls attention to the apathy 
which prevails in this country regarding this branch of electrical 
work. He bewails the limited competition that exists here in com- 
parison to that Меен on the Continent and in the United States 
of America, and infers that his company would welcome rivals who 
would assist in bringing before the public and our large manufac- 
turers tho benefits of uniform and accurate time. A well-got-up 
catalogue of the apparatus and instruments forming the Hope-Jones 
systei of electric time service, as owned by the Synchronome Co., 
is just issued, and this is accompanied by a good list of large firms 
who have adopted the synchronome time service. These include 
electrical engineering and engineering works, insurance offices, 
banks, railways, institutions, schools, e business premises in 
various branches of industry, private establishments, &c., totalling 
in all over 1,200 dials. The list is accompanied with aset of instruc- 
tions for the management of the apparatus, and a number of 
unsolicited testimonials. 


The British Prometheus Co., 18, London-road, Kingston-on- 
Thames, have ready a new “ Radiator" pamphlet illustrating and 
describing the latest types of this company's electrically. heated 
radiators, to which attention has been called on several occasions in 
these columns. It is pointed out that every Prometheus radiator 
is sold with a 12 months’ guarantee, and that so far the makers 
have not had a single case of complete breakdown. Trifling defects 
which have occurred have been simply and promptly repaired. 
À special system of heaters for tramcar and railway carriage heating 
is listed, to which particular attention is called. Numerous orna- 
mental aud plain designs of radiators are given, and a table of 
general information concerning current consumption, cost of instal- 
lation, &c. 


The Britannia Co., Colchester, have ready a new list of the 
Britannia oil engine (Nicholson's patent) for which several 
advantages are claimed. The company have some new price lists 
ready of lathes, drilling and shaping machines, &c. 


From Acoustic Patents Limited, 20, Bucklersbury, London, E.C., 
we have received two pamphlets describing the electrical acoustic 
inventions of Mr. Miller Reese Hutchinson. The apparatus is 
claimed to form a complete electrical system for the treatment and 
cure of deafness. 

A new list of roller bearings is issued by the Empire Roller 
Bearings Co., 1, Delahay-street, Westminster, London, and contains 
very useful information concerning roller bearings generally and 
the company’s manufactures of this class of goods in particular. 
There is а new series listed for plummer blocks for shafting. 


Messrs, Hunt and Hess, makers of litholite, have ready a new 
(No. 8) sheet of litholite handles, bushes, &c., giving some of the 
latest patterns now being made in these goods. The list is accom- 

nied by a certificate from the Westminster Electrical Testing 
Laboratory of satisfactory tests made for insulation resistance and 
dielectric strength of litholite. 

Messrs. Robert W. Blackwell & Co., 59, City-road, London, E.C., 
have ready a new list of Arkless ” fuses. | 

The latest calendar to hand is published by Messrs. Crompton 
& Co., and is described as an ** Are Lamp Calendar" for 1904. A 
view of Messrs Crompton's works at Chelmsford is affixed to the 
cover, and good photographic views are given of installations of 
Crompton arcs at Plymouth, Edinburgh (2), Aberdeen, Newport, 
Cork, Glasgow (2), Carlisle, Birmingham, Crystal Palace and 
Avonmouth. | 

Exports and Imports of British Produce.— The value of tele- 
graphic cable and apparatus exported from Great Britain in the 
month of December, 1903, was £48,287, compared with £106,591 
for the same month in 1902 and with £37,572 for December, 1901. 
The exports for the year were £1,808,186, compared with £2,838,641 
for 1902 and £8,147,985 for 1901. [The Pacific cable project is 
probably responsible for the chief difference in these figures.] The 
imports of these goods for the month of December was £1,879, com- 
pared with nil for the same months in 1902 and 1901. For the 
whole year 1908 these imports were £57,860, compared with nil for 
1902 and 1901. 
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Exports of Electrical Apparatus and Material. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Jan. 6 to 12 with the ports 
of destination :— 

Africa—Cape Town, £142; Durban, £5,132 (including £2,165 telegraph 
material); East London, £727. Argentina—Buenos Ayres, £148 (tele- 
graph material); Australasia—Adelaide, £44 ; Auckland, £120; Brisbane, 
£361; Hobart, £86; Melbourne, £233; Perth, £208 ; Sydney, £731; 
Wellington £3,834 (including £1,849 telegraph material). Be!gium—Ant- 
werp, £234. Brazil—Rio Janeiro, £575 (including £550 telegraph appara- 
tus). British Guiana—Demerara, £96. Ceylon—Colombo, £230. Channel 
Islands, £69. China—Shanghai, £84. Columbia - Santos, £196. Gib- 
raltar, £269 (including £70 telegraph material). Holland —Amsterdam, 
£40; Rotterdam, £48 (telegraph material) India Bombay, £146; 
Calcutta, £437 (including £304 telegraph material); Madras, £599. 
Japan—Yokohama, £36. Malta, £135. Norway—Christiania, £132 
(telegraph apparatus). Russia—St. Petersburg £48 (telegraph material). 
Straits Settlements— Singapore, £28. Sweden — Gothenburg, £21; 
Stockholm, £152 (telegraph wire).  Uruguay—Monte Video, £108. 
Total £15,499, against £6,558 in the corresponding week last year 
(Jan. 7 to 13). 


PATENT RECORD. 


— — 


The fcliowing List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartcred Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nors.—The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
arc those of communicators of inventions. When Complete Specification accom- 
panics application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 

November 14, 1903. 


24,797 B.T.-H. Со. (G.E. Co., U.S.) Dynamo-electric machines. 
24,798 B.T.-H. Co. (G.E. Co., U.S.) Electric vehicles. 
799 В.Т.-Н. Co. (G.E. Co., U.S.) Electric motor tystems. 
; B. T.-H. Co. (G.E. Co., U.S.) Braking systems. 
. Hinz. Electrolytic manufacture of peroxides of magnesium and 


A. T. M. THomson. Facilitating communication through exchanges. 
„853 A. Wrpts and J. Kcoprenstgin. Spark intensifier for electric 
igniters. 
November 16, 1903. 

24,847 M. G. Waacorr. Birmingham.  Electro-mechanical automatic 

switches. 
24,848 SaERARD Cowrzn.CoLES & Co. and SHERARD COWPER-COLES. 

E e2tro-deposition of zinc. 
24,864 F. A. CHANDLER and B. DoNNIKSEN. 
24,905 A. G. Happock. Electrolytic cells. 
24,909 C. P. Steinmetz. Electric lamps and making same. 

for, Nov. 17, 1902, date of application in U.S.).* 
24,912 J. I. Aver. Utilising electrical energy in heating, lighting, &c.* 
24,914 W. Reures. Magnetic lifting device for cranes.* 


November 17, 1903. 

25,006 E. W. Lewis and DAiMLER Motor Co. Coventry. Electric ignition. 

25,812 A. S. ADLER. Systems of electrical regulation.“ 

25,016 T. E. CoRNwzLL. Storage batteries. 

25,020 F. M. SrAUNTON. Automatical governing of electric motors of 
vechicles when given speed is exceeded. 

25,022 A. McMurtrie. Couplings for conduits. 
Nov. 21, 1902, date of application in U.S.)* 

25,026 A. P. WARNEN aud C. H. WARNER. Magnetic tachometers.* 

25,028 M. H. GALSWORTHY and Lonpon ELECTRICAL FiTTINGS Co. Adjus- 
table electric light pendants or fittings.* 

25,017 n t: BLOXAUM. (J. Goffin, Belgium). Brackets for telegraph and 
ike posts. 

25,055 G. С. Mitng. Electric lighting and power systems." 

25,074 G. m L. Casg and Reason Mra. Co, Electrical demand or rebate 
indicators. 


25,087 J. GARDNER. 
telegraphy. 

25,098 J. S. Fotgy, Birmingham. Terminal fittings for electric cables. 

J. Н. Airey. Sunderland. Trolley-pole attachments. 

J. ALLEN. Cvin-freed electric meters. 

J. B. FounNiER. Arc lamps.“ 


Coventry. Electric clocks. 


(Date applied 


(Date applied for, 


November 18, 1903. 
Manchester. Preventiag interference in wireless 


BE 
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25,127 W. AITKEN. Liverpool. Telephone exchange systems. 
25,132 E. A. AsROROrr. Electrolytic cells. 
25,133 E. A. AsHcRorT. Plates for storage batteries. 
25,146 G. LAInp and J. P. Topp. Controllers for electric motors. 
25,157 а. Номогр. Magnetic ignition device.“ 
25,155 L. CiBi£. Are lam 
25,162 METALS CORPORATION and SHERARD CowPzn-CoLEs. Electrolytic 
refining of copper. 
November 19, 1905. 
25.189 M. H. BanBER and G. Н LakMUTH. Manchester. Electric 


switching devices. 
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25,197 W. R. V. MARSHALL. 
motors. 

25,199 C. T. B. SaNcsTEB. Birmingham. Switches for electric ignition. 

25,222 Н. H. HonNsbY and E. W. AUGER, jun. Protective device for 
electric circuits.* 

25,228 L. P. AssuRY. Bexley Heath. Fuse head, and manufacturing same. 

25,255 C. Smarr. Commuting currents passing through combined arc 
and incandescent lamp circuits. 

25,214 W. P. THompson (E. L. Frenot, France). Electric lamp. 

25,245 W. P. Тномрзон. (Е. L. Frenot, France). Electric lighting system. 

25,280 L. H. Strain. Electric sparking devices for internal combustion 
motors, 

25,284 E. T. RoTHvEN-MunRaAY. Support for cables. 

November 20, 1903. 

25,505 T. C. Perkins and F. W. Massey. Burton-on-Trent. ‘' Frog” for 
making connection between line wires at places where line is not 
continuous in conductora used for overhead wiring for electric 
tramcars. 


Glasgow. Dynamo; electrie machines and 


25,815 C. Owans. Manchester. Fire alarms and extinguishers. 

25,522 P. M. A. MATTHEWS and H. P. HoaHTON. Manchester. Resistances. 

25,541 L. W. HUBER and G. B. Mercer. Liverpool. Electric ignition for 
gas, petrol and like engines. 

25,343 E. M. GoLDBURCH. Self- testing sparking plug for motors. 

25,549 J. A. Stevens. Reflector for incandescent lamps. 


25,581 Marconi’s WIRELESS TELEGRAPH Co. and A. Gray. Circuit breakers 
and closera for wireless telegraphy. 

25,582 J. A. FLEMING and Matcosi’s WIRELESS TELEGRAPH Co. Signalling 
keys. 

25,585 J. A. FLEMING and MaRcomrs WIRELESS TgLEGRAPH Co. Trans- 
mitting instruments for wireless telegraphy. 

25,586 B. Becker.  Electro-magnetic tremblera. 

25,589 A. G. BLOXAM. (A. Schoeller, Germany.) Magneto-electric induct.on 
apparatus.* 


SPECIFICATIONS PUBLISHED. 
NoTE.— All specifications can be obtained at the uniform price of 8d. each. 


1902. 

22,732 Zani. Switches. 

25.066 LEITNER. Systems of electric lighting. 

25,149 Beary. Apparatus for distributing alternating currents. 

25,522 Crompton & Co. and MaclwTosH. Boosters for chargiog and dis- 
charging storage batteries and regulating the pressure of the 
"bus bars. 

25,554 pe Kanno. Е есігіс contacts. 

25,731 Rovtin, Electro-chemics! regula‘ors. 

25,757 CaROLAN (G.E. Co., U. S.). Electric heaters. 

25,954 Lorrain (E. A. G. vorm. Schuckert & Co.). Process and furnace for 
obtaining metals, metalloids and compounds of the same. 

26,040 Ca ROL AN (G. E. Co., U. S). Systems of electric motor control. 

26,764 LEITNER and Lucas. Regulating electric generators. 

27,301 LAKE (Stone). Method of applying electromagnetic signal waves. 

27,760 CaROLAN (G.E. Co., U.S.). Magacetic core structures of reactarce 
coils. 

27,767 CanoLAN (G.E. Co, U.S.). Are lamps. "mr 

27,770 CaROLAN (G.E. Co, U. S.). Aro lamps for constant potential circu:ta 

28,509 Laks (Stone). Transmission of el ctromagnetic signals without 
wires. 

28,515, 28,521, 28,549 and 28,550 Laks (Stone). 
graph systems. 

28,551 LAKE (Stone). Oscillators for wireless t: legraphy 

28,728 MacurEcor. Fusible cutouts. Р 

28,761 PisciczLI.I. Motor despatch boxes and overhead lines for use in 
electric postal service. 

28,820 Mann and GOEBEL. Electrodes for primary batteries. 

1903. 
Transformers used with instruments measuring energy. 
Electromaguetic switches. 


Electric wireless tele- 


47 Heap. 
70 SiBMENS Brus. & Со. and FERREIRA. 
329 LAN d. Regulating electric motors. | 
415 RopERBOURG. Negitive e:ectrodes for secondary batteries. 
455 Javavx and BaRBOU. Control of direct-current dyuamos and 
motors. 
695 PiEgPsR and L'Hozsr. Electric lighting of railway trains. 
752 Мивовчх. Sparking plugs for vapour engines. 


896 B.T.-H. Co. and MunPHv. Are lamps. . 
1,057 CaROLAN (G.E. Co., U. S.). Thumb pieces for switches. 
1,058 CAnOLAN (G.E. Co., U. S.). Switches. 


1,059 Ca ROLAN (G. E. Co., U.S. 
1,060 CanoLaN (G. E. Co., U. S 
1,061 CAnOLAN (G. E. Co., U. S 
1,062 CAROLAN (G. E. Co., U.S 
1,064 C'AROLAN (G. E. Co, U.S 
1,065 CAROLANM (G. E. Co., U. S 
1,066 ' 
1 


. Hangers for overhead conduct ra. 
. Fuses or cutouts. 

. Switches, and making the sam». 

. Arclamps. 

. Switches. 

. Electric couplings. 

Combined switches and cutoute. 
Conductor connections on third - rail or 


е CAROLAN (G.E. Co., U.S. 


,069 CAROLAN (G.E. Co., U. S.). 
like electric railways. 


ISSUE OP CAPITAL BY THE A. E.d.— The A.E.G (Berlin) is said to 
be about to increase its capital by the issue of new shares amount- 
ing to £1,150,000, the object being to complete the absorption of the 
Union Electricity Co.. with whom recently working arrangements were 
made. The A.E.G. is said to have subscribed largely to the share capital 
of the General Electricity (Thomson-Houston) Co., which has bes 
recently formed with a capital of £240,000. | 
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NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &o. 


— n 


NEW COMPANIES. 

H. J. CASH & CO. (LTD.)— Reg. Jan. 9, capital £10,000 in £1 shares, to 
carry on business as electrical, mechanical, heating and ventilating engi- 
neers, manufacturers of and dealers in electrical appliances, electrical 
contractors, fitters, &c. The first subscribers are H. J. Cash, electrical 
engineer, H. T., H., 8. and H. T. Holloway, jun., C. Thomson and C. J. 
Byworth. First directors are H. T. Holloway, H. Holloway, S. Holloway, 
C. Thomson, C. J. Byworth and H. J. Cash (all permanent). Reg. office, 
1, Belvedere-road, Lambeth, S.E. 


A.E.G. ELECTRICAL CO. OP SOUTH APBICA (LTD.)—Heg. Jan. 6, capital 
£50,000 in £5 shares, to carry on business as electrical and mechanical 
engineers, olectricians, suppliers of electricity for light, heat, motive 
power or other purposes, manufacturers of and dealers in any apparatus, 
machinery, appliances for the generation, distribution, supply, &c., of 
electricity, constructors, owners and managers of railways, tramways, 
generating stations, &c., manufacturers of and dealers in lamps, fittings, 
electric elevators, carbons, motors, engines, &c., in South Africa or else- 
where. The subscribers are J. Stottner, S. A. Simon, C. Gieströnger, G. 
Ambach, A. Hirschberg, P. Listner and M. Schlónberger. First directors, 
Felix Deutsch (Berlin), Prof. Klinberger (Berlin), Franz Deutsch and C. F. 
de Nordwall. Heg. office, 125, Charing Cross-road, London, W.C. 


ELEOTROGRAPH LIMITED.— Reg. Jan. 4, capital £10,000 in £1 shares, 
to acquire interest of E. G. Craven in an invention known as Electro- 
graph," to acquire patents, &c., relating thereto, and to carry on the 
business of manufacturers of and dealers in ‘‘ electrographs ” and electric 
instruments or apparatus of any kind, electrical and mechanical engineers, 
electricians, «с. Reg. office, Donington House, Norfolk-street, Strand, W.C. 

MECHAN & CO. (LTD.)—Reg. in Edinburgh Jan. 8, capital £200,000 in 
10,000 preference shares of £10 each and 100,000 ordinary shares of £1 
each, to acquire the undertaking of Messrs. Mechan & Sons and to carry 
on the business of electrical, mechanical, hydraulic and general engineers, 
machine and engine tool makers, engine and carriage builders, &c. First 
directors, H. Mechan, 8. Mechan and A. Mechan. Reg. office, Scotstoun 
Iron Works, Scotstoun, Renfrewshire. 


MORTGAGES AND CHARGES. 

CHELMSFORD ELECTRIC LIGHTING OO. (LTD.)—Trust deed, dated 
Dec. 21, 1903, to secure £20,000 debenture stock, has been registered. 
Property charged: Company's personal property, including uncalled 
capital and unpaid calls, good will, trade debts and other choses in action, 
and certain freehold lands and hereditaments at Chelmsford. Trustees, 
Lieut.-Col. R. E. B. Crompton, C.B., and B. Gibson. 


COSTA RICA ELECTRIC LIGHT AND TRACTION CO. (LTD.)—A principal 
trust deed, dated March 30, 1898, to secure £130,000 debentures created 
March 14, 1898, and a supplemental trust deed, dated Dec. 23, 1903, to 
secure £100,000 further debentures created Noy. 25, 1902, have been 
registered. Property charged, contracts or concessions for using the 
waters of the rivers Maria Aguilia, Tiribi, Varilla, Torres and Cartago, 
having an available horse-power of about 1,360, with power houses and 
other works used in connection therewith, land at Anonos, San José and 
Cartago, and the company’s undertaking and property, present and future, 
including uncalled capital. Trustees, City Safe Deposit and Agency Co. 

ROSS ELECTRIC LIGHT AND POWER CO. (LTD.)—£1,500 debentures, 
created and dated Dec. 17, 1903, charged on company’s undertaking and 
property, present and future, including uncalled capital, have been 
registered. No trustees. 


CITY NOTES. 


————— 


MEMORANDA.—Bank rate 4 per oent. (since Sept. 3, 1903). Price of 
silver 27,°,d. per oz. (Jan. 14). Consols 88. —88 % for money, 884— 
88} for account ; 23 per cent. annuities 874—84 (Jan. 14). Consols Рау 
Day, Feb. 3; Stocks and Shares Continuation Days, Jan. 26 and Feb. 9; 
Ticket Days, Jan. 27 and Feb. 10; Pay Day, Jan. 28; Mining Share 
Carry-over Days, Jan. 25 and Feb. 8. 


CHILI TELEPHONE CO, (LTD.) — The directors have declared an interim 
dividend at the rate of 6 per cent. per annum for the six months ended 
Sept. 30. 

DIRECT UNITED STATES CABLE СО. (LTD.)—The directors have 
declared an interim dividend of 3s. per share, tax free (at rate of 3 per 
cent. per annum), for the quarter ended Dec. 31, payable 30th inst., setting 
aside £8,000 to reserve, and carrying forward about £2,479. The transfer 
books are closed from Jan. 12 to 26 inclusive. 

EASTERN EXTENSION AUSTRALASIA AND CHINA TELEGRAPH OO. 
(LTD.) —The interest on this company's 4 per cent. mortgage debenture 
stock for the half-year ended Jan. 31 will be paid on Feb. 1. The 4 per 
cent. mortgage debenture stock register will be closed from 27th to 30th 
inst. inclusive. 

GLOBE TELEGRAPH AND TRUST OO. (LTD.)—A quarterly interim 
ordinary dividend of 2s. per share is announced. 

LIVERPOOL OVERHEAD RAILWAY CO.—At a special meeting on T'ues- 
day the issue of £60,000 additional share capital in £10 5 per cent. 

preference shares was authorised. The chairman (Sir Wm. Forwood) 
said the new capital was to enable them to pay for the extension to bring 
their railway into connection with the Lancashire and Yorkshire Railway 
at Seaforth. The cost would be about £14,000, and other expenditure 
would be involved in the laying of the new third rail from Seaforth 
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station to the southern end of the line at a cost of £12,000. Increase of 
plant at the generating station would cost £7,900, a total of £38,900. In 
addition they wished to make good their capital account. The new shares 
would be offered to all the shareholders. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—An extra- 
ordinary meeting will be held on 22nd inst. to authorise the creation and 
issue of a second £50,000 debenture stock. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committce have 
appointed Jan. 20 a special settling day in and have ordered to be quoted 
£200,000 5 per cent. debenture stock of the Buenos Ayres Electric Tram- 
ways Co. (1901) Ltd. The Committee have been asked to appoint a special 
settling-day in, and to grant a quotation to a further issue of 5,763 fully 
paid ordinary £1 shares and 5,763 fully-paid 6 per cent. cumulative 
preference £1 shares of the West London and Provincial Electric Supply 
Co. (Ltd.), and also to allow a further issue of 17,500 fully-paid 5 per 
cent. cumulative preference £10 shares of the London United Tramways 
(1901), Ltd. to be quoted. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| 
Ine. AGOREGATE. 
Week | 
Line. or Dec. А 
ended E (a) No. of Amount, Ine. oF 
weeks, Deo. (a) 
& r ' 3 | 4 
* Aberdeen tion ...... Jan. 9 1.240 + 421 $3 89,858 i+ 7,842 
Ayr l.c el ae ® 916 | - 10, 88 10,948 + 71 
Barnsley ............... eee » 1 176 | - 11 | 5244 9.899 69 
Bexley District Council. 5, 8 128 : 14 2,267 
Birkenhead ..................... » 10 982 | + 86 1 982 + 86 
Birmingham Tramways.... » 9 5,016, + 128 1 5,46 + 193 
Blackburn Corporation Я — Pu "T ii 880 
Bl 1 tion ...... „7 996 | - 94 ' $10 88,9418 - 922 
Blackpool and Fleet wood... „, 11 188 | — 4 9 - 48 
Blackp'l, St. Anne's& Lytham , 7 184 | + 111 110 1.454 + 999 
Bolton Corporation ........ „ 10  1068|-- 106 41 75,517 + 8494 
Bournemouth tion..| „„ 6 857 | + 390 1 + 909 
*Bradford Corporation ...... » 10 + 190 80 154,491 + 90,846 
Brighton Corporation ...... » 10 748 985 40 87,754 + 3,590 
Brisbane Tramways ......... Nov. 25 323995 + 101 2l 185 + 416 
Bristol Trams & Carriage...| Jan. 8 4, 48 + 103 1 | 81,967 + 1,163 
Buenos Ayres & Belgrano... Dec. 18 8,969 | + 83 8 25,829 + 951 
Burnley Corporation.. e Jan. 9 815 4 140 41 ' 4104 + 7,158 
Burton Corporation ........ „ 10 294 - 93 8,156 sax 
Calcutta Tramways Oo...... » 9 839,092 | + 28,853 9  m79,93 + m17,460 
Camborne- th uus „ 11 98 207 10 17.232 bei 
Cardiff Corporation ......... „ 9 1.8833 J. 227 11 80,512 + 20, 880 
Carlisle Tram Об: 9 175 | + 28 51 249 30 
Central London way .. „ 9 7061 + 87 2 18,615 6 
Chatham & Dist. Lt. Rys.... ые, "n s | ane vi 
City & South London Rly.| „, 10, 8133|- 73 2 6,405 - 413 
Cork Electric Trams Co. .. „ 7 415 set 1 115 i 
Darwen Corporation ......... E Е - T us TEES 
Devouport & Dist. Trams.. uw. | 457 + 79 5 94,263 + 1,844 
Dover Corporation . „, 9. 171 11 fal 9,849 + b3 
Dublin & Lucan Rail way. „ 10 196 ! qa 16 — 4 
Dublin Southern Distriot.. » 8 625 | + 17 1 685 } | + 94 
Dublin United............| „„ 8 8,717 | + 1 8,717 
Dudley —Stourbridge........ "ES: 866 + 66 | 524 43,549 + 83,8652 
Dundee Corporation ........ » 6 1,1285 + 64 1 1.125 + 64 
East Ham Council............ | » 9 585 | + 102 141 27 + 1,715 
Gateshead & Dist, Trams. „ 1 148 + % 59) 46,979 + 5,94 
Glasgow Corporation......... » 9 14,619 | + 2.594 82 430, + 45,085 
Gravesend — Northfleet...... „ 1 221 | + 27 5 13, + 01990 
Greenock & Port Glasgow.. jí 1 520 | - а! 52 28, + 2,833 
Halifax ration © id т" T iss | 985 
Hartlepool ways ....| „ 1 293 + 45 523 14,175 + 994 
Huddersfield | .................. n»n 9 1,0003 + 80 зиё | ss 
Hull Co ln » 9 097 | + 775 141 77,782 + 65,290 
Ilkeston Corporation T 6 106 js 8 961 ‘a 
Ipswich Corporation......... » 9 840 1 840 
Isle of Thanet Co. T E А iir ee 
Kidderminster & District.. „ 1 136 | + 16 | 524 6,605 + 188 
Kirkcaldy Corporation ...... » 6 843 өөө 44 1,916 woe 
Lanarkshire Trams Oo....... us ow 878 " 1 873 id 
Leeds Corporation............/ „, 9 4,795 | + 228 | 41 995,593 + 18,630 
Liverpool Corporation ...... „ 2! 9698; - 11 1 9,600 - 11 
“Liverpool Overhead Rip... „10 1698 | + 96 | 9 810 + 168 
* 56 2 ‚860 + i | 
London County Council { „ 9 936, f 1.284 ма. 40914 + 72,279 
Lowest oft. " 9 136 vds 125 5,781 -— 
Manchester Corporation .. „ 9 10,749 | + 2,509 | 80 „266 + 170,970 
Morsey Railway . . . . » 9 1,450 + 388 1 1.450 + 388 
Merthyr ........................ “a 1 + 81, 52 10,466 + 51 
Middleton. "S | 278 | + 6,6 16,559 + 1,951 
Neweastle-on-Tyne Corp.. . , 9 3.468 ＋ 523) 1 5468 + 523 
Newport (Mon.). .. „ „ 9 421, TT 323, 14 6,118 + 8,168 
Oldham, Ashton & Hyde... 5 1 042 + 14, 524 23,582 + 1,648 
Perth (W. A.) Elec. Trams. „ 8 14436 + 22.6 1 426 + 226 
Peterborough .................. uw. d 134 $ 49 7,608 . 
Poole and District............ „ 1 256 — 6 523 15,665 + 2,087 
Portsmouth Corporation.. , 9 1,371 + 51 141. 72,719 + 4,035 
Potteries ........................ | 1 | 1,549 + з 523 83,559 + 8,722 
Reading Corporation à idi wee m ix аз 
% „ 1 "56 - 1 52 7.0% + 1.890 
Salford Corporation TA ” 9 8,569 F 690 41 157,135 + 44,675 
Sheerness _..................... Deo. 80 57 - 88 3, 100 
Sheftield Corporation ..... Jan. 10 4,088; + 223 2 8658 + ` 539 
*Southampton Corporat'n... „ 7 845 | — 30 1 845 — 80 
Southend Corporation we. 60 189 | + 19 | 40 13,226 + 2,060. 
Southport Tramways ...... 5 4 239 | - 19 | 594, 16,109 + 2,710 
S. Staffordshire Trams. „, 1 1,186 + 389 524; 48,636 + ,288 
Sunderland Corporation. „ 10 1,035 | + 126 41 50,397 |+ 2,828 
Swansea Tram шо 551 + 61 523 27,192 + 2, 192 
Taunton Trams . „ 1 56 - 4| 65 8,129  - 204 
Tynemouth and District ...| „ 1 239 | + 11| 5 15,876 + 188 
Tyneside Trams Co. ......... „ 6 531+ 2B 1 253 + 2 
allasey District Council.. , 9 584 + 4441 28,999 |+ 8,427 
арма eese Dec. 30 | 26 — 1152 5,757 587 
an „56 2 „6 eve ' eee pee eee eee ; eve 
Үўгехһаш........................ ii 125 89 5,403 . 
Yorkshire Woollen District .. 1 605 454 18,267 


(а) These comparisons are with the corresponding period last year. 
* Partly electrical. t Minus 8 days. { Minus 2 days, I Plus 8 days, $ Plus 2 days 


ELECTRICAL COMPANIES’ SHARE LIST. 
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— 
ee Price 
< E NAME, Wed., 
2 Jan. 13. 
= 
| 
M уын RIC RAILWAYS,TRAMWAYS,&o. | 
Anglo-Arg'tine Sh(1t0260,007)5 vn 41—5 
9 6x Do. Permanent 8 Deb. Stoc 125 —130 | 
30105 Barcelona Tramways Ord. ........ SAND 7 | 
10 5/0 Do. 5% Cum. Pref, neers ehaneree oe sooren 9 —10 
Bt. 44% | Do. 44% Deb. Stock (red.) TOSS КУР 91 —96 
100| 54 | Do. 5 per Cent. Юећв............... 97 —102 

5| .. | Brisbane Electric Trams. Invest. Ord. 2 —3 

5| 2/6 | Do. Брег Cent. Cum. Pref. ............ 1—41 
Bt. 447 | Do. 43 per Cent. Deb. Prov. Certs. ...| 97 —102 
10| 87 | Bristol ways and Carriage Ога... 20 —21 
10| 47 |t Do. Оша, Pref. (tally N 104—104 
Bt. 47 |t Do. r Cent. Debs. .............›...... 08 —108 
Bt.| 67 British lumbia Elec. Rlwy. Def. Ord. 79 —82 
St.. 5% | Do. Pref. Ord. Stock, . PANIER 1 —94 
10| 4/24) Do. 6% Cum. Perp. Prei 104—104 
40 442 Do. 4} per Cent. ist Mort. Debs 1027/—1047/| 
100) 4)7| Do. Vancouver Power Debs 100 —103 
10| 6/0 | British Electric Traction Ord.......... | 112—113 
10| 6/0 | Do. des Cent. Cum. Pref. ............ 111—11j 
St. 5/0 | Do. 5 per Cent. „ Perpetual Debs ...... 190 —193 

Bl ^. men" yres and Belgrano Pubs 3 —3} 

5| 3/0 | Do. 6 per Cent, “A” Cum. Pret....... 1 

c Cert e e 43—5 
Bt. 5% | Do. Б per Cent. Debs. ...........«--- 104 —107 
Bt. 57 | Do. 57 2nd Deb. Stock Prov. Certs. | 98 —101 

5| 26 Calcutta Тгашаув........................... 65-7 | 
100) 44% | Do. 44% Ist Deb. Stock red.) dei | 104 —107 | 

1| 1/0 | Cape Electric Tramways a HS 18—1ji | 
St. 4% | Central London Ordinary Stock 91 — 94 
Bt.| 47 Do. 4 per Cent. Pref. Stock 95 —101 | 
Bt.| 47 Do. Deferred Stock .................. * 91 —91 
100| 47 Do. 4 per Cent. Debs.. ................... 115 —118 

5| 2/6 | City of Birmingham Trams.57 Cm. Prf.| 5 — 5} 

100| 47 Do. 4 per Cent. 1st Mort. Debs. ...... 99 —102 

St.“ 28% | City and South London Rly. Con. Ord.| 47 —50 
Bt.) 57 Do. 5 per Cent. Perp. Pref. (1891) ...| 126 —129 
e nri ТИНЫ c». | 128 —196 
e дебил tais „120 —125 
St.] 4% Do. 4 рег Cent. Perpetual Debs 109 —112 
St. 57 | Colombo Trams Ltg. 5 / Ist Mt. Db. M 102 —105 
10| 50 Dur. United Trams. (1896) Ltd., 124 —13} 
10 6/0 | Do. OF Oonk: Pret. е 15 --16 

5| 6/0 Electric gt. & Tract.ofAust. 6% m. Pri. 33—44 

5% Do. б per Cent. Deb. Stock (red.) 92 —97 
10| 3/0 | Gt. Northern & City Rly. Prf. Ord. (47) 7 —8 
10] .. | Gt. Northern, Piccadilly & Brompton 
Ord., Speyer Bros. Scrip Certa. 9 —10 
10) 10% Imperial Tramwaye Ord  ,................. 90 —91 
10| 67 00. 6 per Cent. Ргеї. ........... . . 141—144 
Bt.) 447 |ttDo. 44 per Cent. Debs. ...... ........... 08 —110 
5| 2/6 | Isle of Thanet Elec. Trams & Lt. 5X Pf.] 81 — 
St.“ 4% Do. à per Cent. Deb. Stock ............ 90 —93 

10| 117 | Liverpool Overhead Railway Ord. ..... 44—5 
10| 57 Do. 5 per Cent. Ргөї.......................: 101—103 
Bt. 4% |t Do. 4per Cent. Deb 07 —99 
10| 5,0 | London United Trams. 57, Cum. Pret. 11 —11] 
Bt. 4% | Do. 4% 1st Mort. Deb. Stock... 109 —104 
Bt. .. | Mersey Con. Ord. Stock... vci Sa 
Б.) .. | Do. 3 per Cent. Perp. Pref. ............ 12—15 
Bt. .. | Do. 4 per Cent. Perp. Debs. га 

l| .. | Metropolitan Electric Trams Def ..... *—5 

196: Do... BY Oum? Pref. |. re нина p 

100| 57 | Montreal St. Ry. St 57 Mrt. Dbs. (1908) 102 —104 
100 437% Do. Sterling 44% Debs. Dn 88 105 —107 
5| .. | New General Traction Ord, Sie } 

Ol е; Do. 6 РЧ Cent. Cum. Pref. e 25 13—21 
Bt. 57 | Perth W. A.) Elec. Trams. 1stMt.Db.Stk. 09 —102 | 
101% | Potteries Electric Traction Ord. . E} - 9) 
10 50 Do. 65 per Cent. Cum. Pref. ............ 9 —10 

Bt. 437 Do. 44 per Cent. Deb. Stock . . . 102 —105 

l .. | South Lanes, Elec. Trac. & Power м » | 

aM Do. 67 Pref. (£1 paid)... эл, :» | 
St. Do. 447 Deb. Stock (100% paid) . (ss. 9 22 | 
Bt.| 34% Waterloo and City Ord. ... е9 1 Bi 0l | 

TELEGRAPHS. 

100| 4% |*African Direct Tel. 4% Mrt. t. Deb. street) 98 —102 | 
10| .. | Amazon Telera ut sess) 94—84 | 
100 .. | Do. брег Cent. Deb. nomen + 
St. 115/0 Anglo-American.......... . 49 —52 
St: 80% | Do. Preferred. . . e | 92 94 
100 82 Commercial Cable Capital Stock 175 —185 
St. 47 Do. 4 per Cent. Deb. Stock ........... 83 —92 
10| 7/0 | Cuba Submarine Ord. . 7—8 

10 10/0 Do. Preference 10 per Cent. ess 16 —17 

5| 2/0 | Direct Spanish Ord. ......................... 24 —3) 

b 5/0 Do. 10 per Cent. Cum. Pref............. 7 —8 
50 417 | Do. 44 per Cent. Deb. —— 2 0877 — 1017, 
20| 3j0 Direct United States Cable ............. . 10 —104 

100) 44% | Direct West India Cable 447 Rg. Db. (rd.) 98 —101 | 
Bt. 25/U | Eastern Ordinary «0... | 121 —126 
Bt. 17/6 | Do. 33 per Cent. Pref. Stock ............ 87 —90 
St. 4% Do. 4 per Cent. Mort. Deb. Stk. (rd. j 105 —108 | 
10| 2/6 | Eastern Extension ........................... 11—114 | 
Bt. | 47 Do. 4 per Cent. Deb. Stock ............ 106 —109 | 
100| 47 Eastern & S. African 4% Mrt. Deb, 1909 99 —102 

25 47 Do. 47 Mauritius Sub. Debs. ire.) 997 —1027 
10| 5,0 | Great Northern of Copenhagen . 94) —251 | 
100| 447 | Halifax & Bermuda447/18tMt.Db. (red.) 98 —101 
ere anin 37 —40 
100| 67 | London Platino-Brazil. 67 Debs.,1904| 98 —102 
100 4% | Pacific&Europe'n Tel.47/Guar.Dbs.(rd.) 97 —100 
10 4/0 | West African Tele ‘graph Shares 5 —6 
24| .. | West Coast of America | . . . . . ee 
100| 47 D. Aper Cent. Deb, naso дизел бен | 95 —98 
10| .. | West India and Panama НРА 
10| 8/0 Do. 6 рег Cent Ist Pref. ....... 6 —64 
10| .. Do. брег Cent. 2nd Pref. ............... 4} —54 
100 57 |* Do. брег Cent. Debs. .,................... 99 —102 | 
10| 3, | Western Telegraph 113—121 | 
100 57 |" Do. 47 Debs. (2nd Series, 1906) . tr) —109 | 
Bt.| 47 Do. / Deb. Stock (red.) .............. ys —101 

| FINANCIAL, INVESTMENT, &o. | 

b 8/0 Elec. & Gen. Investment 6% Cum. Pref. 5 —b4À 
10| 2/0 | Globe Telegraph and Trust .............. T 
5 8/0 | Do. 6 per Cent. Prel............. Motors | £26545 

8 4/0 % ²˙¹ a cauia dcus 61 —75 | 
100 6% Submarine Cables Trust (Cert.) ........ us —123 | 
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| May, Nov 
| May, Nov 
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| Jan, July 


DIVIDEND 
DUR. 


BUSINESS, 
WEEK TO 
JAN. 13 


4j 
211 


103 


Lit? 


Feb, Aug 
Feb, Aug 


May, Nov 


La] 


Mar, Sept 
Mar, Sept 
Jan, July 


Feb, Aug 
Feb, Aug 
Jan, July 


Feb, Aug 


April, Oct 
Jan, July 
June, Dec 


Jan, July 
Jn, Dec . е 


F, My, Ag. N 
F, My, Ag, N 
F, My Ag, N 
Ju, Ap,J y,O 
Jn Ap,Jy,O 
Feb, Aug 
Feb Aug 
April, Oct | 
April Oct 
Jan, July 
Ja ‚Ар, Jy, 0 
In, Dec .. 
dun y,O 
Ja Ap,Jy,O 
May, Nov 
Ja, Ap,Jy, 0 
Feb, Aug | 
Feb, Aug 
May, Nov 
Jan, July 
June, Deo 
May, Nov 


June, Dec 
Jan, July 


May, Nov 


Nx, In, O D 
June, Dec | 


Ja Ap Jy 0 
ax J 
"d | 


104 
123 
108 

11 ", 


10€! 
1001 


39) 


. 
` M . . 


99 
12 


127 


April. Oct m T. 


eit. 
April, Oct | 1 


est. 


115, 


LL 


95 . 


Low- | 
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Price 
LM NAME. Wed., 
aes Jan. 13, 
TELEPHONES. 
5 6/0 Chili Telephone (fully paid) ............. 4 
St. 6% | National Co. Pref. Stock дә өнө» | "| сук” 
St. 5% Do. Def dE raha Г оніо ied —80 
10, 6/0 | Do. 6 per Cent. Cum. Ist Pref......... 13 —14 
10| 6,0 Do. 6 per Cent. Cum. 2nd Pref. ...... 18 —14 
5| 2/6 | Do. b per Cent. Non-Cum. 3rd Pref..| 5 —5} 
St. 347 Do. Deb. Stock 34 per Cent. (red.). 95 —97 
St. 47 | Do. 4 per Cent. Deb. Stock (re) Wein 100 —102 
TUONE LOB ] ¾ ˙ d ?: i—1 
l| ..| Do. брег Cent. Cum. Pref. ewe] 1 —1H 
5 30 | United River Plate iiri Gi 6 
5| 2/6 Do. б per Cent. Cum. Pref. ............ 51 
St.] 5% Do. Б r^ TRI TY SUPPL ye . 102 — 105 
EL ICITY 
J Blackheath we ‘nwich, Dist, Ord.(f.p.) 1—1 
1 Юе HC DW. IPFO, нәш дейн 14—18 
St. 447 Do. 441st Db. Stk. Prv.Cts.(rd.&con.)| 114 —117 
1016/0 | Bournemouth & Poole Elec. Sup. Ord.| 124-134 
10| 4/6 Do. 43 per Cent. Cum. Pref ............ 95 —104 
10| 6/0 Do. 67 Cum.Second Pref. ..... ыы 11 —12 
$. n t Do. 44 per Cent. Deb. Stock (red.) .. 101 —104 
It. 44% | Bromley (Kent) El. Lt.&Power 1stDebs. 100 —103 
5| 4/6 | Brompton & Kensington Elec.Sup.Ord.| 10 BE 
t| 3/6 Do. 7 per Cent. Pref. .................. ва 99—10 
5| 3/0 | Calcutta Electric Supply Ord. ............ 44 73 
St. 4% | Ventral Elec. Sup. Co. 4% Guar. Db. Stoch 105 — 108 
5| 4/0 | Charing Cross & Strand Electric Вор. 51-91 
5 2/3 Do. 44 per Cent. Pref. . A ж-ы 
5| 2/3 Do. City Undertaking 44% Cm. Pref. 41—5 
St. 47 Do. 4% Deb. Stock (red.) 103 —105 
5| 2,0 Cheisen Electric Supply Ord.............- 54—6 
St. 44% |* Do. per Cent. Deb. Stock (red.) ...| 105 —108 
1(| 5/0 | City S ondon Electric Lighting Ord.| 10}—10ł 
10 % | Do. брег Cent. Cum. Pref. ............ 13 —14 
St. | 5% Do. 5 per Cent. Deb. Stock (red.) 121 —126 
St. 447 | Do. 44% 2nd Deb. Stock (red.) 101 —104 
10| 4/0 | County of London & Brush Prov. Ord. 7) - E} 
10| 6/0 Do. 6 per Cent. Cum. Pref............... 114—124 
St. 44% Do. 4)7 Deb. Stock (all paid) (red.)| 107 —110 
St. 27,6] Do. Second Deb. Stock Prov. Certs..| 99 —102 
5 20 | Folkestone Electricity Supply Co. Ord| 541—6 
St. 4%) Do. 4} 1st Deb. Stock (red.) ........... 100 —103 
10! .. | Havana Electricity Со, Shares(£8 paid) 74—84 
6| 36 | Hove Electric Lighting Ord................ 74—854 
5| 6/0 | Kensington & Knightsbridge Ord, ...... 0 —114 
5| 6% | Do. 6 per Cent. Ist Pref.. 61—7 
St. 4% | Kensingtn. & Kngtbg.Co.&NottingHil) 
Co. (Joint Station; 47 Deb. Stck.(red.)| 101 —104 
8| .. | London Electric Supply Os. › йун, 131—231 
b| 8/0 Do; 6 per Cent. Pref. „звеньев 54—53 
St.| 4% Do. 4 per Cent. Ist Mort. Deb, . 97 —100 
10| 80 | Metropolitan Electric Sup. Ord. ......... 17 —18 
5 А Do. 44 per Cent. Cum. Pref....... 52—58 
St. 447 | Do. per Cent, Deb. Stock 1st Mort. 109 —118 
8t.| 347 | Do. Hi рег Cent. Mrt. Db. Stock (red. 95 — 98 
100) 44 MidlandElec.Corp.for P. DO. Ist Mort. Ob.] 95 —18 
1‹| 60 | Notting Hill Electric Ord 124 -134 
100 4% | Do. 4 per Cent. Ist Mort. Debs. ......| 99 —102 
b| 26 | Oxford Eleotrie Ord, .... ъс» 54—54 
3t.| 47 Do. 47 Deb. Stock sae 98 —101 
L caw Rand Ejediriecuu азада heses i sinis $5-li 
100| 44% Royal Elec., Montreal 4)7/ 1st Mt. Deb.| 99 —102 
5 50 | St. James's and Pall Mall Electric Ord.| 141—165] 
b 3 6 Do. 7 per Cent. Pref. 1... ceni 8-9 
St. 34%| Do. 34 per Cent. Deb. Stock (red.) . 93 —101 
5| 2/6 | Smithfield Markets Electric Sup. Ord... 3 — 3} 
St. 47 Do. 4 рег Cent. Deb. Stock ............ 85 —90 
k 1/9 | South London Electric IDE Ord... 34-3) 
5| 26 | Urban Electric Supply Ord. ове 42 53 
5 2,6 Do, 5X Oum Pref. |Qousemiivreesh ba) 44-55 
6| 6/6 | Westminster Electric Supply Ord. ... 12 —13 
5 2/6 Do. 5 per Cent. Cum. Pref. ..... 6 —61 
ELECTRIC MANUFACTURING &o. ~ 
1 6d. | Alliance Electrical Со. 57 Cum, Pref.. ài-1 
n эз Aron Electric Meter 67 Gum. Pret....... 7714 
5 40 | British Insulated & Helsby Cables Ота. 6 —6} 
5 3 Do. 6 per Cent. Pref.. Y Aes 51—5 
St. 447| Do. 447 lst Mort. Deb. (red.), Vis ae 102 —107 
St | 44% | British Thoms'n-Houst'n4) 7/18stMt,Db.| 103 —105 
5 3/0 | British Westinghouse 6 Biel лына 4 —4] 
St. 4A Do. 4 per Cent. Mort. Deb. Stock 93 —96 
9, .. | Brush Electrical Engineering —11 
9 3/41 Do. 6 per Cent. Pref. Non-Cum. ...... 1{—1ł 
St. 447 Do. 44 per Cent. Perp. lst Deb. Stock, 97 —100 
St. 44 Do. Perpetual 2nd Deb. Stock 75 —80 
5| 5,U | Callender’s Cable Construction Ord. 1l —12 
5| 2/8 Do. 5 per Cent. Cum. Pref.. 51—51 | 
St. 44% Do. 4} per Cent. Ist Mort. Debs. (rd. | 104 — 108 | 
1| 34.) Castner- -Kellner Alkali Co. (fully paid) 1—4 
St. 44 Do. 447 let Mort. Deb. (red.) ......... 90 —95 
1 0,7}| Chadburn's Ship Telegraph Ord ......... 1—1 
3 1/6 | Crompton and Co. (Nos. 1 to 54,000) . 11—2 
100 57 |* Do. 5 per Cent. 1st Mort. Debs. (red. j| 077—1007 
51 ss Dick, Kerr & Co. Ord. | | &}—S} 
54 Го. 6 Cum. Pref. AX 5t—53 
St. 4 Do. 4j Veb. Siock ...... ‚| 103—105 | 
b| . Edison & swan U nited(**A' ‘yh. ) (63 pd. )| + 
5 M Io. ABE К ТУТУН severe caches 5—1) 
St. | 4? 2 Do. 4 per Cent. Mort. Deb. Stock(rd.) 71 —76 
St.| 57 Do. 5 per Cent. 2nd Deb. Stock ...... 76 —81 
b| 4/6 | Edmundson'8 Elec, Corp. Ord............. 6 —61 
5 3/0 Do. 6 per Cent. Cum. Pretf................ 6 —64 
St. 44% | Do. 44 per Cent. Ist Mort. Deb. (red.) 104 —107 
21/2? | Electric Construction Co. ................ 18—14 
2/291 Do. 7 per Cent. Cum. Pref.. 24—3 
St. 44. | Do. 4 per Cent. Ist Mort. Deb. (red. ) 95 —101 
Eod Electrolytic Alkali Ord. NIS NUR DN }- 4 
NE Fe Do. 7 per Cent. Cum. TP RPM OEC. | 4-1 
St. 6% | Ferranti 57 lst Mort. Debs. (red.) .... 90 —95 
10 5/0 | General Electric (1900) 6% Cum. Pref... 4—10 
St. 4% | Do. 4 per Cent. Ist Mort. Debs. ...... 95 —98 
| 5| 6/0 | Henley's Telegraph Works Ord. .........| 134—144 
1 6| 2/8 Ded. 4$ per: Cont, РЕӨ сз дыла ес b —b 
|| St. 437 Do. ài per Cent. Mort.Deb.Stock (rd.) 108 —112 
1015/0 | India Rubber, Gutta Percha, &e., Wrks.] 15 —19 
1100 4% Do. 4 рег Cent. lst Mort. Deb. (red.) 100 —103 
10 5/0 | Mather & Platt 5 per Cent. Cum. Pref.|. 101—114 
| 1712/0 | Telegraph Construction & Mainten'ce. 33 —36 
100 47 Do. 4 perCent, Deb. Bonds, 1909..... | 100 —103 
5| 8c | Willans and Robinson Ord. ............| 42—54 
5 80 | Do. 6 per Cent. Cum. Pref. ........| 63-6 
Bt. 47 Do, 4 per Cent. lst Mort. Debs.. 98 —102 
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518 3 August pu in 
518 0 eo que ue 
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415 3 J Dec| ..| 
415 3 June, Dec 
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319 0 21 
415 S March 
4 0 6 ka | | 
4 811 April, Oct | 
4 13 9 | Feb, Aug Mjoid 
317 9 Feb, Ао, bf ^ 
3 10 4 е . . 
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4 6 11 Jan, July 5i: 5i 
4 3 3 Мот, Мау .. .. 
617 2 .. | .. 
415 3 .. MEL. 
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ELECTRICAL COMPANIES' SHARE LIST. 


x | 2 : 
Price 285 BUSINESS, 2 Price йй BUSES 
NAME. - Wed, | g E DIVIDEND | Wank то E NAME. Wed. E DIVIDEND | Wr м 
Jan. 13. 3 JAN.13 | ed Jan. 13. E JAX. 1$ 
| ea | 
| D- LOW- 1 47% 
ELECTRIC RAILWAYS, TAMA VS, l ery "et. | eut. | TELEPHONES. 212 EE 
Anglo-Arg’ t0260,007)5%Om.Pt.; | 41—5 417.6 April, Oct| 4) | .. | 6 6/0 Chili Telephone (fully paid) . . .. ... . . 41—54 514 3 A TC n 
Do. eet МУ Deb. В Btock ...... „ 195 —130 412 4 R ds 1277 127 [St. 67 National Co. Pref. Stock „ 102 —104 5 18 0 P» 1984 105 
arcelona Tramways Ord. . бун 7 517 8 „ AO ES nce SGA BE De DO d ы Ае oA HD | 77—9 16 210! - „ 1; n 
Do. 5* Cum. Pref, ........... overs 9—10 |5 0 0 ur | s. |] 10 60 | Do. 6 per Cent. Cum. ist Prei. . 13 —14 |4 5 9|Feb aug 
Do. 44% Deb. Stock (red.) 91 —90 |414 5 vs FH | s 10 60 | Do. 6 per Cent. Cum. 2nd Pref. ...... 13 —14 |4 5 9 Feb, Aug | . 
- 5 per Cent. БеЬв............... 97 —102 4 18 10 P «e .. W 6| 2/6 Do. 5 per Cent. Non-Cum. 3rd Pref..| 5 —5} | 4 15 3 Feb, Aug | & 
Brisbane Electric Trams. Invest. Ord. 2 —8 £s A: pa .. St. 347 Do. Deb. Stock 34 per Cent. (red.). 95 —97 |312 2 June, 
. 5 per Cent. Cum. Pref. ............ — 5 17 8 se M .. M St.) 4% | Do. 4 per Cent. Deb. Stock (red.) 100 —102 | 3 18 5 m 
Do. 44 per Cent. Deb. Prov. Сегіз... 97 —102|4 8 3 E r m ев Фын срез» 1—1 | 618 4 April, Oct 
Bristol ways and Carriage Ord...| 20 —21 3 10 10 Feb, Aug |. M 1| ..| Do. брег Cent. Cum. Pref. .........| 1—H x bc " 
t Do. Cum. Pref. (fully раій) ............ 104—104 | 3 15 11 ^ . || 530 | United River Plate . 6 |-516 8|July...... |. 
t Do. 4 per Cent. reef F 108 —108 3 14 0 Feb, Aug as с | 5| 2/6 | Do. b per Cent. Cum. Pref. 414—532 | 415 3 June, Doe 
British Columbia Elec. Rlwy. Def. ‘Ord. 79 —82 | 312 9 ча 7193 | .. [St. 57 Do. брег Cent. Deb. Stock (red.)... 102 – 105 | 4 15 3 June, Dee ! 
Do. Pref. Ord. Stock q азге, 91 —94 5 6 2 РА 93 АМ ELECTRICITY SUPPLY. 
Do. 5% Cum. Perp. Pref. .......... 101—101 | 4 13 0 T А 1 .. | Blackheath & Gr'nwich, Dist, Ord.(f.p.) am is Бе ва а 
Do. 4j per Cent. Tet Mort. Debs. ......1027—1044 4 6 7 45 103 1024 L2] D964 FT Dm PRON. oasis 143—1 x 5 — 
Do. Vancouver Power Debs 100 —103 4 9 4 = ime St. 44% ро. 441st Db. Stk. Prv.Cts.(rd. &con.) 114 —117 | 317 7 9 Т 
British Electric Traction Ord.......... „| 114—110) | 6 16 2 kri 11$ | 1i} || 1016/0 | Bournemouth & Poole Elec. Sup. Ord.) 124- 10 5 18 6 | ee 
Do os Cent. Cum. Pref. ............ 11j—11] 5 2 2 | Feb, Aug III, 118 || 10| 4/6 | Do. 43 per Cent. Cum. Pref ............ 94-103 | 4 5 9 - 
Do. r Cent. Perpetual Debs ...... 190 —193 4 1 4 e 122 M 10| 6/0 Do. 67 un: Second Pref. ............ 11—12 |5 0 0| - 
— yres and Bel ano Ord......... 3 —3] T E 3% 34g 3. n t Do. 44 per Cent. Deb. Stock (red.) ...| 101 —104 | 4 6 7 | se 
Do. r Cent, “A 90. Pref... 53—5 5 4 0 es 5,5, It. 44% | Bromley (Kent) ELLt. &PowerlstDebs.| 100 —103 4 7 5 — 
Do. 2 /T—————HÁ . 4—5 514 3 : s 5| 4/6 | Brompton & Kensington Elec.Sup.Ord.| 10 0 459 ө» | 
Do. 5 per Cent. Debs. ...........-.--- 104 —107 | 413 6 a | -£| 3/6 | Do. 7 per Cent. Pret. . ... wee | 93—10} 3 8 4 | Mar, Sept 
Do. 5% 2nd Deb. Stock Prov. Certs. | 95 —101 | 4 19 6 E 100 | 99) || 5| 8/0 | Calcutta Electric Supply Ord. .........-- 1171 |4 6 8 а 
Calcutta Tramway . . 64—7 |41210 =< is St. 4% | Central Elec. Sup.Co.4%Guar.Db.Stock| 105 — 1v8 3 13 11 2 
Do. 417 Ist Deb. Stock (red.) ...... — 104 —107 | 44$ 2 2 10:4 5) 4/0 | Charing Cross & Strand Electric Sup.. 83-9) 5 s 1 Feb, Aug, 9b №, 
Cape Electric Tramways hares ......... 18—15 |9 1 4 85 oe зе 5| 2/3 | Do. 44 per Cent. Pref. . 51—51 |318 3 | Feb, Au TC 
Central L ondon Ordinary Stock ......... 91 — 044 6 7 June, Dec | 95 | 924 6 2/3 Do. City Undertaking 44% Gm. Pref. 41—5 410 0 bá . 
Do. 4 рег Cent. Pref. Stock 98 —101 4 0 4 А oot 954 [St. 47 Do. 4% Deb. Stock (red.) . . . .. 103 —105 3 16 3 ee | А 
Do. Deferred Stock оо: 91—91 | 4 8 11 $4 92 af | 5| 20 | Chelsea Electric Supply Ord............--- 54—6 4 3 4|March .. + 
Do. 4per Cent. Debs.. ... . 115 —118 | 3 711 En 5 St.) 447 Do. 43 per Cent. Deb. Stock (red.) ..| 105 —108 | 4 3 3 In, рес. 
City of Birmingham Trams. 57 Cm. Pri. 5-56} | 41011 | 1(| 5/0 | City of London Electric Lighting Ord. 10-101 | 6 19 6 Feb, aug 1 
Do. 4 per Cent. 1st Mort. Debs. ...... 99 —102 3 19 0 F: P hus 10| % | Do. брег Cent. Cum. Pref. ............ 13 —314 |4 5 9 Jan, — IE d 
City and South London Rly. Con. e 47 —50 | 6 5 0} Feb, Aug | 45) | 47 [St. 5% Do. 5 per Cent. Deb. Stock (red.)..... 121 —126 3 19 4 
Do. 5 per Cent. Perp. Pref. (1891) ... 126 —129 | 3 18 7 | Feb, Aug .. Ist. 47 | Do. 117 2nd Deb. Stock (red.) ....... 101 —104 | 4 6 7 os 
Do. (1806) sracsascreccsscvesaccosesonsere %“ 128 —198| 4 0 4 7 + .. 10 4/0 | County of London & Brush Prov. Ord. 74-84 414 2 + 
n ceecee pabo ins 120 —125 | 4 1 1 * d er 10| 60 | Do. 6 per Cent. Cum. Pret............... 114—124 | 416 0 | Mar, Sept " n 
Do. 4 per Cent. Perpetual Debs ...... 109 —112 [3 11 7 | May, Nov| ..| St. 44%] Do. 437 Deb. Stock (all paid) (red.) 107 —110 4 1 10 65 0M. 
Colombo Trams&Ltg.5% 1st Mt.Db.(rd.)) 102 —105 | 4 16 5 Ad m .. St. 27,0] Do. Second Deb. Stuck Prov. Certs..| 99 —102 P 1014 1% 
Dublin United Trams. (1896) Ltd., Ота.) 121-131 | 4 1 6 17 А e 5 20 | Folkestone Electricity Supply Co. Ога  541—6 43 4 ideas: 
Do. 6 per Cent. Pref. ..............:...... 15 -16 |315 0 £ .. St. 44%] Do. 44 1st Deb. Stock (гей.)........... 100—103|4 7 5 < joe = 
Electric Lgt. & Tract.ofAust. беч Ртї.. 34—43 |613 4 * e 10| .. | Havana Electricity Co. Shares(£8 paid) 74-8} "od Es М 
Do. б per Cent. Deb. Stock (гей.)...... 92 —97 |5 3 1 a T 5| 36 | Hove Electric Lighting Ord.. SA. 74-84 5 0 0| E 
Gt. Northern & City 1 Prf, Ord. (4%) 7—8 315 0 са 5| 5/0 | Kensington & Knightsbridge f ым; 10-114 4 6 11 a 
Gt. Northern, Piccadilly & Brompton | 5| 6% | Do. 6 per Cent. Ist Pref... 64—7 4 5 9 Jan, July 
Ord., Speyer Bros. Scrip Certs. ..... 9 —10 sus a НР .. St. 4% | Kensingtn. & Kngtbg.Co. &NottingHill 
4 {Imperial Tramwaye Ord ...............-- 20 —21 | 4 18 0 | Маг, Ѕерь| -| -- | Со. (Joint Station} 47 Deb. Stck. (red.) 101 —104 | 3 16 11 ^ 
11Do. 6 per Cent. Pref. ...................| 141—141 4 2 10 | Mar, Sept| -- а 8| .. | London Electric Supply OPCs > а аә, 1j—2} re ry Ж 
Do. 4} рег Cent. Debs. ................. 108 —110 | 4 110 | Jan, July | -| -- b 8/0 | Do. брег Cent Pref. ...... ......... * 55—53 | 5 4 4 88 5 
Ísle of Thanet Elec. Trams & 14.57 Р 31—4 |6 5 0 ja e] o St. 4% | Do. 4 per Cent. 1st Mort. Вар es 97 —100| 4 0 0|MrJnSD & 
Do. 4 рег Cent. Deb. Stock ........... | 90 —93 4 6 0 zx as .. |1 10| 80 с йүз am Electric Sup. Ord. 17—18 |4 6 1 аре 09 17: ba 
Liverpool * OREI Ord. on: 410—5 210 0 | Feb, Aug ү э] 5 s 3E per Cent. Cum. Pref....... 51—58 - 9 | 
Do. б per Cent. Pref... .. . 104—103 4 13 0 | Feb, Aug | ..| .. St. 437 Do. ds Cent. Deb. Stock Ist Mort. 109 —113 | 3 19 6 In, Dec 2. 1D 
t Do. 4 per Cent. Deb. ... 97 —99 |4 0 9 Jan, July | -- .. St. 347 | Do. 8j per Cent. Mrt. Db. Stock (red.)| 95 —98 |з 4 Ba 
London United Trams. 57, ‘Cum. Pret. 11 —114 | 4 611 a 113 | 11,5 1100 1 | MidlandElec.Corp.for P. D. Ist Mort. Ob.] 95 —#5 |411 9 os | i 
Do. 4% Ist Mort. Deb. Stock............| 102 —104 | 3 16 11 X 1084 | .. l| 60 | Notting Hill Electric Ord................... 124-133 | 4 8 11 | March.. 
. | Mersey Con. Ord. Stock... esc 2 . 8 —1l | га Ка M? .. 1100 4% | Do. 4per Cent. Ist Mort. Debs. .....| 99 —102 3 19 0 és . 
| Do. З per Cent. Perp. F 12—15 | Р 5| 26 | Oxford Electric Ord. .......... UT SERES 53-6} | 4 15 8|March - 
Do. 4 per Cent. Регр. Debt «eee es » St. 47 Do. 4? Deb. Stock „2. ..| 98 —101|4 0 6 vx 
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Do. 6% Cum. Pref. ........ 7g. —1 4 811 1 100 447 |*Royal Elec., Montreal4)7 Ist Mt. Deb 99 —102 4 811 | April, Oct ; , 
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Do. 5 per Cent. Cum. Pref. ............ 9—10 5 0 Feb, Aug <a 5 26 | Urban Electric Supply Ord. jones ИСУ 7] T E ae 
Do. 44 per Cent. Deb. Stock ............ 102 —105 4 5 9 z E | 5| 26 | Do. 5% Cum. Pref. .... 45-54 |417 7 $ TUM 
South Lancs. Elec. Trac, & Power om be W^ x М | .. || 5| 6/6 | Westminster Electric Supply Ord. . . 12 —13 5 0 0 | Mar, Sept. 10 17 
Dt 475 2 ua ek Q0 P dij: sees zs „ April oct. 5 2/6 ре 5 per Cent. Cum. Prei. . 6—6} |31611 (80 
eb. Stoc paid) ... .. А „ CTRIC MANUFACTURIN 40, 
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Do. 5 per Cent. Deb. заара £a 28 T7 - Б! 3/0 | British Westinghouse 67% 5 4—4} 6 13 4 t аа 
Anglo-American.,........ — erm 49—52 |6 1 6|F My, Ag. N Р Ist.] 44 Do. 4 per Cent. Mort. Deb. Stock ..| 93 —96 | 4 8 4 oe - 
Do. Preferred... ...... . . . . . . . . 92 —94 6 8 3 [F, My, Ag, N 91 | 93 9| .. | Brush Electrical Engineering ............ ih T March .. - 
Do. Deferred. ees 710—8 0 13 0 [F,My Ag, N 7171 78 9/2/44 Do. 6 per Cent. Pref. Non-Cum. ...... 1{—1} | 617 2 | Mar, Sept 
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Do. 4} рег Cent. Deb. азаа», 08-101 % 4 9 1 Jan, July | .. | st. 44% Do. 447 1st Mort. Deb. (red.) . . 90 —95 |415 8 - - 
Direct United States Cable ............. 10 —104 | 6 310 [Ja, Ap. Jy, 0 104 | .. 1 0,71, Chadburn's Ship Telegraph Ord ......... | 1-1 з 00 March .. - 
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` Do. 4 per Cent. Mort. Deb. Stk. e 105 —108 | 3 14 1 | May, Nov |:05 2 Bl az Lo, 0: Cunn Prek азу ыан sisal BEP х T eno d 
Eastern Extension . | 11 —114|6 1 9 Ja, Ap. Jy.O 115) 11 St. 44 Do. 44 Ueb.S:ock ..... ...| 108-105 |4 5 9 5 | 
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Do. 47 Mauritius Sub. Debs. (red. ) 907,—1027 3 18 11 | May, Nov | .. .. W St. 47 Do. 4 per Cent. Mort. Deb. Stock (rd.) 71—76 |5 5 6 June, i ** 
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Do. 4% Deb. Stock (red.) ......... — 98 —101 3 19 „ к | 86.44% | Do. i per Cent. Mort.Deb.Stock(rd.) 108 —112 | 4 0 9 Leb. Aug , .. 
|| 1015/0 | India Rubber, Gutta 'ercha c. 9 15 zu б A - ee e 
| 1100 4% Do. 4 per Cent E ort. Deb, (red. 100 — ' p 
| een | | | | 10 5/0 | Mather & Platt 5 per Cent. Cum. Pref. | 101—111 4 811 | Mar, | 
b| 3/0 (Elec. & беп. Investment6% Cum. Pref. 5 —54 6 9 l| Y | es | 1212/0 | Telegraph Construction & Mainten ce. 33 —38 6 13 4 Mar, J ыл ~ 
10, 2/0 | Globe Telegraph and True... &Bj—sj |411 5 Ja Ap Jy o M 89 1 100! 47 Do. 4 per Cent. Deb. Bonds, 1909..... 100 —103 3 17 8 lan, July .. 
10, 8/0 Do. 6 per Cent, Pret.. igi AE = 412 4 Ja Ap. J 122 123 Б 3,0 | Willans and Robinson Ord . 44 —653 Е 5 18 : Apr, 8 y 
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THE progress of the electric power companies, as set forth 
in the sheet which we publish as a supplement this week, is, 
it must be confessed, disappointing. The Newcastle-upon- 
Tyne Electric Supply Co. is developing rapidly and is con- 
ferring benefits on the various industries in its area of 
operation by the supply of cheap electric power; the South 
Wales Electric Power Distribution Co. has been fairly rapid 
in getting to work, and has a promising future before it ; and 
the Cleveland and Durham County Electric Power Co. will 
also soon be in active operation. But the majority of the 
remaining companies are extremely slow in realising the 
schemes of their promoters. The Midland Electric Corpora- 
tion for Power Distribution, owing, we believe, to lack of 
capital at the outset, missed the opportunity of starting 
with a good power load, and has not added to its connections 
during the year as much as might have been desired. The 
County of Durham Electric Power Supply Co. and the 
North Metropolitan Electrical Power Supply Co. have excel- 
lent districts to work in, but are still supplying from small 
temporary stations. Among the newer companies, the Yorkshire 


and Lancashire Electric Power Companies are actually building 
their works, but the remainder have done remarkably little 
during the year. The “tightness” of the money market is 
probably one of the chief causes of these delays, and we trust 
that when the political horizon is clearer things will advance 
with greater rapidity. Electric power supply has, however, 
been by no means at a standstill in this country, for in addition 
to the progress made by the fortunate minority of the com- 
panies promoted mainly for power supply, the motor load of 
all the electric lighting undertakings has enormously increased, 
and the advantages of electric driving are being better appre- 
ciated by power users day by day. 

AT the Leeds Local Section of the Institution of Electrical 
Engineers last night, Mr. H. BoHLE presented for discussion 
an interesting Paper on the conditions necessary for the 
paralleling of alternators. He has apparently absorbed and 
digested all the numerous and voluminous German writings. 
on the subject during the last two or three years, and shows 
how the famous figure of 51; for the limiting inequality of 
speed of an engine may be arrived at theoretically. He con- 
siders, however, that this is the inferior and not the superior 
limit of allowable speed variation during a revolutiun of the 
engine, and that in certain circumstances the fraction may be 
increased to ,1,, |} or even ууу without endangering satis- 
factory parallel running. This conclusion is at variance with 
current practice, or, at all events, with that indicated by 
typical English and American specifications for steam alter- 
nators at the present day, and some experimental verification. 
would be welcome. In spite of absence of this, the Paper isa 
valuable one, however, for much of the recent work in Germany 
has been carried out with the particular object of investigating 
the suitability of gas engines for driving alternators, a question 
much to the fore at present. Some time is necessary to- 
engrave the large number of diagrams with which Mr. BoHLE’s 
Paper is elucidated, but we hope to publish the Paper in our 


columns at an early date. 
— — 


Ir is impossible to credit a ridiculous statement published 
in the Elektrotechnischer Anzeiger a fortnight ago and reproduced 
in yesterday's Standard. The announcement is to the effect 
that the Swiss Federal railways have under consideration a 
proiect for the application of electricity to their railways not 
in the ordinary manner but by the application of electrical 
heaters within the boilers of the existing locomotives. Our 


512 


THE ELECTRICIAN, JANUARY 22, 1904. 


German contemporary even sketches the position of the heaters 
within the locomotive boiler, and gives a sectional drawing to 
show how they can be attached, pointing out, moreover, the 
enormous gain in capital expenditure by equipping trains in 
this manner instead of furnishing them with motors and 
auxiliary apparatus. When it is considered that, on account 
of the inefficiency of the steam engine as a thermal engine the 
efficiency between boiler and crank shaft is even less than 
10 per cent., the absurdity of the proposal is manifest. 

THE method of dealing with the serious gas fire which 
occurred in Piccadilly on Wednesday of last week was very 
ingenious and interesting. It will be remembered that three 
mains, having diameters of 18in., 6in. and 4in. respectively, 
were broken, and the gas carried by them ignited. To shut 
-off the supply at cocks would have produced disastrous results 
‚ав, owing to the withdrawal of pressure, a highly-explosive 
mixture would have formed in the pipes. Two points were, 
therefore, selected as close to the break as possible, one on 
each side, and the ground excavated until access to the pipes 
was gained. Holes were then drilled in the mains and gas 
bags inserted. These bags were then inflated from the outside 
until they allowed only a very little gas to pass, thus reducing 
the flame to almost insignifiant proportions. Finally, the fire- 
men turned the hose on the broken mains, and the flames were 
. extinguished by concussion. Just over six heurs were required 
to bring about the desired result, and it is interesting to note, 
by way of comparison, that if a main carrying electrical energy 
happens to get broken it does not belch forth a huge volume 
of flame requiring the combined efforts of a gas company and 
a fire brigade, exerted for half a day, to extinguish it. The 
gas journals are always anxious to give prominence to accounts 
of electrical breakdowns, and it is, therefore, not out of place 
to remind them that a conductor disconnects itself automatically 
in the event of a break or short-circuit, and thus causes a 
minimum amount of trouble. 


— — 


THE proceedings at the statutory meeting of the Marylebone 
ratepayers on Tuesday, reported elsewhere in this issue, show 
a healthy departure from the apathy with regard to municipal 
matters which characterise the average London citizen. The 
non-voting ratepayers having allowed their elected“ repre- 
sentatives to muddle along in their own way, and considering, 
probably, that the few pence which might be saved in the 
rates would not justify the mental effort of studying reports 
of Council meetings or the physical effort of walking to the 
polling booth triennially, these non-voting ratepayers have now 
suddenly realised that they are called upon to contribute their 
share towards the raising of over a million of moncy for the 
purpose of municipalising their electric light, which has hitherto 
burnt with sufficient brilliancy although supplied by a joint 
stock company. So far the majority have not even yet 
studied the facts of the case, but they are sufficiently awakened 
to adopt the Irishman’s proverbial political creed: “ Agin the 
Government." It is, therefore, not unlikely that the poll 
which wil now be taken as a sequel to the meeting last 
Tuesday, will be a vote against the Electric Lighting Bill of 
the Marylebone Borough Council, although it is doubtful 


whether a tithe of those who vote against it will have perused 
the Bill itself. 


AT present the Marylebone Borough Council are bound by 
an Act of Parliament passed last session to purchase the Metro- 
politan Electric Supply Co.’s Marylebone undertaking for one- 
and-a-quarter million pounds. If the Bill which the Council 
are now promoting receives the approval of the ratepayers, 
and subsequently the assent of Parliament and His MAJESTY 
THE KING, they will be able to borrow this sum at the usual 
rate of interest. On the other hand, if the ratepayers will not 
allow the Bill to proceed, the Company can legally demand 
payment of the sum in question at the end of next month. 
In fact, the Bill in question is merely to correct the bad draft- 
ing of the main clauses of the Act passed last year. The best 
policy for the ratepayers would be to allow the Bill to proceed, 
and to insist on the whole matter being placed in the hands 
of competent business men, capable of remedying the mistakes 
of their predecessors and of making the best terms possible 
with the Metropolitan Company. Such a course is all the 
more desirable as it will be seen that proposals have already 
been received from the British Westinghouse Co. and the 
(English) General Electric Co. for carrying out the Council's 
scheme, the latter offering, in addition, to take over the whole 
management of the undertaking ; and there is also a sporting 
offer by Mr. ARTHUR WRIGHT to accept one-sixth of the 
profits in lieu of his commission. But we fear that what we 
suggest as the best policy will not be followed; and the 
irate inhabitants of Marylebone can hardly be blamed if 
they simply vote against every proposal of their present 
Borough Council on the electric lighting question without 
looking forward to the ultimate issue. 


ree Bü ОЎ а Rc — 


Rugby Engineering Society.—A Paper entitled ** Notes on 
Cupolas and Cast Iron," was read by Mr. C. Morehead before 
this society last night. 

New Chancellor of Glasgow University.—By the death of 
the Earl of Stair, the Chancellorship of Glasgow University 
has been rendered vacant; Lord Kelvin, Lord Elgin and Mr. 
Haldane, M.P., have been nominated, and a vote will be taken. 

Italian Railways.—The Mediterranean railway contemplates 
the extension of the electric system with a third raid over the 
Verese-Laveno-Gallarat-Sesto Calende-Arona lines, so that 
Milan will be directly connected with the upper Italian lakes by 
four electric standard railways. 


Electrical Engineers Volunteers.—On Wednesday next, the 
27th inst., the tablet erected at the headquarters of the corps 
of Electrical Engineers in Regency-street, Westminster, in 
memory of the members of that corps who died in South 
Africa during the late war, will be unveiled by Col. Pett, R.E. 
The ceremony will take place at 8:30 p.m. 


The City of Liverpool and its University.—On January 15th 
a deputation appointed by the Liverpool University, and con- 
sisting of the Chancellor, Lord Derby, Vice-Chancellor Dale, 
Sir J. Brunner and Mr. A. F. Warr, waited upon the finance 
committee of the Liverpool Corporation to call attention to 
the claims of the new University to municipal support. Asa 
result of the meeting, it is reported that the committee will 
recommend that a vote in aid of £10,000 a year be made. 

Fire at Salford Generating Station —А fire occurred at 
Salford electricity works at about 8 o'clock last Sunday 
morning. It appears to have originated in the balancer room 
and then to have spread to the main switch room, immediately 
above. The tramway feeders suffered very severely and those 
supplying energy for lighting to a lesser extent. By 1 p.m. 
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the latter were repaired, but the tramways were only partially 
operated in the afternoon and evening, and that by energy 
obtained from.the Manchester overhead system which adjoins 
the Salford. system. We are informed that Messrs. W. T. 
Glover & Co.’s patent fire-resisting cable was immediately 
ordered to replace that which had been damaged by the fire. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 

Dominica—Martinique ...... May 9, 1902 .. — 
St. Lucia—Martinique ...... May 9,1902 .. — 
Anjer—Kalianda .......... Aug. 2, 1902 — 
Cayenne—Pinheiros ........ Aug. 18, 1902 — 
St. Lucia—St. Vincent ...... Sept. 19, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Paramaribo—Cayenne ...... Feb. 27, 1903 — 
New York—Hayti .......... Apr. 18, 1903 — 
Tourane—Amoy............ ov. 10, 1908 — 
Mole St. Nicholas—Port-au- 

Prins Dec. 16, 1903 — 
St. Vincent Grenada Dec. 29, 1903 Jan. 15, 1904 
Gibraltar—Tangier ........ Jan. 18, 1904 .. — 
Tarifa—Taugier............ Jan. 18, 1904 . — 


Communication to the Channel Islands is now restored. 

An Unseasonable Thunderstorm.—At Tonbridge, in the 
course of a severe thunderstorm on January 13th, a two-storey 
house was struck by lightning, which passed through four out 
of the five rooms in the house, and did considerable damage. 
The lightning entered the building where the chimney joins 
the tiled roof, passed through the bedrooms, stripping the 
plaster from the walls, and down to the front door. It there 
took a sharp curve to the left, passed through the kitchen, 
burning large holes through two metal trays standing there, 
and passed on into an outhouse, where it entered the earth 
through a bucket of water. Plaster was peeled from the walls 
of the house, umbrellas and walking sticks were burned and 
furniture damaged. The inmates of the cottage, however, 
were quite unharmed. 

Electrical Pumping. — A few weeks ago, when the basements 
of a number of newspaper offices in the neighbourhood of 
Tudor-street were flooded owing to the heavy rains, the City 
of London Electric Lighting Co. offered to equip the sewers 
running under the Thames embankment with electric pumps. 
This offer was, however, refused by the London County Council, 
and since the City of London Company have established a 
supply station in Tudor-street the latter have kept a portable 

ump in readiness in the event of any more floods occurring. 

y telephoning to the company the use of this pump may be 
obtained at a few minutes’ notice, current being taken from 
the supply mains. It is said that the company are considering 
the establishment of a portable fire engine to be worked in a 
similar manner. 

Electrical Engineers’ Ball.— We are asked to announce that 
it is proposed to hold a dance on a large scale at the Hotel 
Cecil on Monday, February 15th. The following gentlemen 
form the committee :— 

H. Alabaster, T. Browett, T. O. Callender, Thos. Cushing, E. C. De 
Segundo, S. T. Dobson, R. S. Erskine, S. Z. de Ferranti, T. E. Gate- 
house, J. Gavey, W. Geipel, F. Gill, R. Kaye Gray, G. Grindle, F. E. 
Gripper, R. Hammond, H. Hirst, H. R. Kempe, J. V. Money Kent, J. E. 
Kingsbury, W. L. Madgen, W. G. McMillan, Sir H. C. Mance, W. H. 
Massey, W. M. Mordey, Е. H. Nalder, J. S. Raworth, J. H. Rider, M. F. 
Roberts, Sir David Salomons, Sidney Sharp, Alex. Siemens, A. M. Sillar, 
Fredk. Smith, G. Sutton. G. H. Verity, R. Wallis-Jones, Major-Gen. 
Webber. Executive Committee, J. E. Kingsbury, W. Geipel, M. F. 
Roberts, R. Wallis-Jones. Hon. TREASURER, R. Hammond. Hon. 
SECRETARIES, A. M. Billar, H. Alabaster. 

Improvements on the Paris Underground Railway.—The 
British Westinghouse Company informs us that the officials of 
che Paris Metropolitan Railway have decided to abandon the 
use of power cables carrying large currents through the train, 
and have awarded a contract to the French Westinghouse 
Company for the supply of 100 complete equipments of their 
-electro pneumatic turret type control perdue to replace the 
present system. One of the chief features of the electro- 
pneumatic control system (which was described in detail in 
-our issue of April 24, 1903) is that compressed air is employed 
for actuating the controllers on all motor cars, and that the 
control is effected by very small currents in wires throughout 
, the train at the harmless pressure of 14 volts. 


The Motor Car Act.—The President of the Local Govern- 
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inquire and report with regard to any regulations which should 
be made under sec. 6 of the Locomotives on Highways Act, 
1896, and sec. 12 of the Motor Car Act, 1903, as respects any 
class of vehicle for the purpose of increasing the maximum 
weights of 3 and 4 tons mentioned in sec. 1 of the former act, 
and with regard to any conditions as to the use and construc- 
tion of the vehicles which should be made by any such 
regulations. The members of the Committee are the Right 
Hon. Henry Hobhouse, M.P. (chairman), Sir William Arrol, 
M.P., Mr. H. C. Monro, C.B., Мг. H. Н. Law, M. Inst. C. E., 
Mr. George Deacon, M.Inst.C.E., and Mr. H. Graham Harris, 
M.Inst.C.E. Mr. R. J. Simpson, of the Local Government 
Board, will act as secretary. 

Blectric Light in Hartlepool.—On January 9th the electric 
lighting installation at Hartlepool, carried out and owned by 
the Northern Counties Electricity Supply Co., was started. 
A provisional order was obtained by the Corporation in 1899, 
ind recently transferred to the company. Current is generated 
at a pressure of 460 volts by a 100kw. Westinghouse con- 
tinuous-current dynamo driven by a 165 н.р. Crossley gas 
engine. A battery, consisting of 250 Chloride cells with 
a capacity of 300 ampere-hours, is provided. Approximately, 
1,500 incandescent and 40 arc lamps have, so far, been 
installed. They are fed on the three-wire system. Three miles 
of British Insulated and Helsby bitumen cables have been laid 
on the solid system in wood troughing. Current for lighting pur- 

oses is charged for at the rate of 44d. per Board of Trade unit. 
he price of gas in the district is 2s. 3d. per 1,000 cubic ft. 


Tramway Accident.—An accident occurred on the Batley 
electric tramways on Saturday afternoon. It seems that a car, 
carrying six or eight passengers, started on the Thorncliffe- 
road section, for Batley, at about 4 p.m. Too great a speed 
was attained on a piece of straight track, and the driver, in 
applying the hand-brake, locked the wheels, and the car left 
the track at a sharp bend in the road. Its momentum carried 
it through a brick wall, and it finally came to rest in a private 
garden. The driver was rather badly injured, and one of the 
passengers, a lady, sustained a serious scalp wound beside other 
injuries. As soon as the car had been brought back to the 
rails, and before any part of the mechanism had been touched, 
a test was made of the working of the Westinghouse magnetic 
brake, to the failure of which the accident was first attributed. 
Despite the facts that the controller was dislocated, and the front 
platform of the car badly broken up, the brake acted perfectly. 

The Victoria University.—At an extraordinary general 
meeting of the Yorkshire College Council, held at the Philosophical 
Hall, Leeds, on Wednesday, the following resolution was 
brought forward :—'* That the Bill to merge the Yorkshire 
College in the Victoria University of Yorkshire and to 
transfer all the property and liabilities of the Yorkshire 
College to the Victoria University of Yorkshire, and for other 
purposes, which has been deposited in the Private Bill Office 
of the House of Commons, be approved, subject to such 
additions, alterations, and variations as Parliament may think 
fit to make therein." In the event of the draft charter, now 
before the Privy Council, being passed by His Majesty the 
King, the above Bill would provide for the abolition of the 
existing Yorkshire College as an individual college and its 
resuscitation as a part of the Victoria University of Yorkshire. 
Mr. A. G. Lupton moved the resolution, which was seconded 
by Mr. W. Rowley, and afterwards carried unanimously. 

Obituary.— The death is announced from New York of Mr. 
G. F. Train, who was the pioneer of tramways in this country. 
The system which he patented and constructed in many places 
throughout the kingdom consisted of light rails, similar to 
railway rails, laid upon the surface of the roadways. Among 
other lines which he constructed upon this principle was one 
from Marble Arch along the Bayswater-road, another from 
Westminster to Victoria and a third from Westminster 
Bridge to Kennington Park. Similarly in the provinces, 
Mr. Train built such lines at Blackpool, Burslem and 
Darlington. But the obstruction to the ordinary vehicular 


| traffic of the road ways which this system created led toa great 


outcry and the lines were soon removed. The construction of 
these tramways took place about the year 1861, when Mr. 


^, ment Board has appointed a Departmental Committee to Train patented his system and entered into agreements with 
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the local authorities, after being refused the necessary statu- 
tory powers by Parliament. His first efforts to introduce 
tramways in England were made as early as 1851. 
Radium.—The Paris correspondent of the Standard states 
that the difficulty of finding M. Curie a new laboratory has 
been solved by the action of the Council of the Pasteur 
Institute, who have agreed to place the necessary rooms at his 
disposal. The New York correspondent of the Yorkshire 
Post states that a Dr. W. J. Morton, of New York, has 
announced that he has succeeded in effecting cancer cures with 
the aid of radium. He has operated on three proven cases 
of cancer, and hesays his patients are now cured. Dr. Morton's 
treatment consists in administering internally a solution of 
sulphate of quinine, and then holding near the body a minute 
quantity of radium. The solution fluoresces, and the process, 
by working on the malignant growth, kills it. The New 
York correspondent of the Morning Post says that M. and 
Mme. Curie are shortly to visit the United States to give 
lectures on radium, and incidentally to investigate several 
substantiated reports that deposits of pitchblende, in paying 
uantities, have been found in sent parts of the United 
tates. The most important of the deposits are in Utah and 
Idaho, and were found by Capt. James Lawrence, a prominent 
geologist. It is said that an assay has been made of samples 
of the mineral in New York, and that they have been pro- 
nounced unusually rich. 


Birmingham Corporation Electric Tramways.—As an- 
nounced in our issue of January 8th, the Birmingham Cor- 
poration has put into operation a short section of electric 
tramway, consisting of 1] miles of single track and 21 miles 
of double track. The line runs from the top of Steelhouse- 
lane to the city boundary in Aston-road, and is the first move 
towards carrying out the avowed policy of the Corporation 
that all tramway lineg within the city shall eventually be 
municipally owned and worked. The lines have hitherto 
been leased to various companies, but, as the leases fall in, the 
Corporation intends to acquire the lines and convert them to 
electric traction. One lease expired last year, and all the 
remaining ones will have lapsed by 1911. "The line which 
has just been opened is a new one authorised by the 
Corporation Act of 1903, and has been constructed under 
the supervision of Mr. A. Baker, the tramway manager, late 
of the London County Council. It is of 3ft. 6$їп. gauge, the 
rails being of the girden type, weighing 1051Ь. to the yard. 
Fixed stopping places have been arranged every 200yds. The 
maximum gradient is 1 in 22, and the sharpest curve 35ft. 
radius. The side trolley system is employed, the conductor 
being 000 gauge with one wire on each side of the road. The 
feeders are Callender, 0-4, 0:3 and 0:2 sq. in. section laid 
solid“ under the footpath. There are at present 20 cars 
of the double-truck, double-deck type, weighing 104 tons and 
having а seating capacity of 56 passengers. Hand and electric 
brakes are fitted. For the time being, the Birmingham 
Corporatiou is purchasing its current from the Aston Manor 
Corporation for working these lines, and it pays 144. per 
unit. Of the companies at present working tramways in 
Birmingham, the City of Birmingham Co. alone has an electric 
system. This consists of 3} miles of double track worked on 
the overhead trolley system, to which it was converted. in 
May, 1901. 
accumulators on the.cars. On the other routes steam, cables 
and horses are employed. i 


Engineering Standards Committee: Electrical Conference. 
—We are informed that arrangements have been concluded 
to hold a conference of consulting engineers to large power 
schemes and electrical manufacturers to meet the members of 
the committee dealing with the question of standardising 
generators, motors and transformers at 2 p.m. on Tuesday and 
Wednesday, January 26th and 27th, in the theatre of the 
Institution of Civil Engineers, Great George-street, West- 
minster. The above sub-committee have for a long time been 
hard at work upon the question of the standard rating of elec- 
trical machinery. They have issued several carefully drawn-up 
civeulars to the manufacturers, the replies to which have been 
collated and very fully discussed. and these have proved of the 
greutest assistance: to the sub-committee in the ditlieult task 


Prior to that, it was worked by means. of. 


they have in hand. Certain questions, however, relating to 
the standardisation of direct and alternating-current motors 
have lately arisen, upon which great diversity of opinion 
appears to exist, as evidenced by the replies received. The 
sub-committee, after carefully considering the replies sent in, 
came to the conclusion that the most practical course of action, 
and that best calculated to lead to the most satisfactory results 
to all concerned, would be to confer with the leading consulting 
engineers and manufacturers and investigate to the fullest 
extent the different points at issue. In view of the criticisms 
which have arisen as to the wisdom of adopting 25 and 50 
periods per second as the standard frequencies, the Sub- 
committee on Generators, Motors and Transformers have also 
deemed it advisable to invite the consulting engineers and 
those interested in large power schemes to be present at this 
conference and discuss this very important question of standard 
frequencies with them. It is to be hoped that this conference 
will be well attended by representative men, with the result 
that, by carefully discussing these difficult questions in detail 
and from every point of view, the best interests of standardisa- 
tion may be advanced by a distinct and substantial step. 

Sir William H. White has been nominated by the Institu- 
tion of Civil Engineers as one of its representatives upon the 
Engineering Standards Committee, in place of the late Sir 
Frederick Bramwell. 


Underground Cables to the North.—The Times on Monday 
gave some particulars of the work which has been carried out. 
by the Post Office to improve the communication between 
London and the North of England. Between the years 1897 
and 1900, the Post Office engineering officials were engaged 
upon the work of laying an underground telegraph line from 
London to Birmingham. Shortly after it was completed there 
occurred one of the most serious breakdowns of the overhead 
system that has ever been known in this country, and the 
underground line, during that breakdown, was found of great 
utility, as the telegraph service between London and Birming- 
ham was uninterrupted at a time when Liverpool and 
Manchester were quite isolated from the metropolis. Owing 
to the serious inconvenience thus caused, the Postmaster- 
General was approached by several members of Parliament and 
chambers of commerce, and urged to extend the underground 
wires in other directions, and deputations which waited upon 
the department were informed that it was intended to do so. 
Effect was given to this promise last year by the laying of an 
experimental cable between Birmingham and Warrington, and 
this cable was in use till May, 1903. Since that date gangs of 
men have been engaged in taking out the experimental wires and 
putting in a main permanent cable between the Midlands and Lan- 
cashire. The cable, which is laid in a 3in, cast-iron pipe, contains 
103 wires, enclosed in a leaden sheathing; 74 of the wires are 
twisted in pairs, and the remainder are single wires. The 
pairs of wires may be used for telephonic purposes, but it is 
believed that their primary use will be for high-speed telegraph 
circuits. The route from Birmingham is via W l, Cannock, 
Stafford, Eccleshall, Woore and Nantwich. At the present 
time the cable has been completed to Eccleshall. It is hoped 


to have the cable completed to Warrington before the end of 


next March. At Warrington lines connecting Liverpool and 
Manchester can be tapped. It will then be possible to work 


from London to those cities by means of underground wires. 


During the department's next financial year probably the 
section between Warrington and Carlisle will have attention. 
A line is also being laid north-east from Manchester to serve 
the large Yorkshire towns. 


Bt. Louis Exhibition.— The contract for lighting the St. 
Louis Exhibition, which has been awarded to the General 
Electric Co., provides for supplying the exhibition with 
300,000 incandescent lamps at 13:6 cents each, or a total 
outlay of 840, 800. This contract for lamps followed the com- 
pletion of sketch plans for lighting the exhibit places, grounds 
and architectural features belonging to the exhibition proper, 
but is exclusive of state, national and private concession build- 
ings. The detail plans are now being drawn. It is stated 
that 12,000 are to be placed on the Palace of Education alone. 
The classical outline of that building eliminates brilliant colour 
eflects, but furnishes a splendid setting for night effects pro- 
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duced by electric lights. It has been decided to place on each 
of the monumental standards, which dot the main avenue of 
the exhibition on the border of the waterways, 24 incandescent 
lamps. Each of these standards has four cast-iron pendants, 
on each of which there will besix lights. Each of the standards 
along the central avenues will hold 24 lamps, so distributed 
that 12 will hang on each arm of the supporting post. The 
lamps contracted for will be used exclusively for exterior light- 
ing. The interior of the exhibit buildings, which will be 
closed at sunset, will be lighted with are lamps, the chief 
object of this lighting being for patrol purposes. The western 
half of the north facade of the educational building has been 
equipped withlamps.  Thisis merely a test section installed for 
the purpose of trying the effect of lights between the columns. 
Results of the tests have proved satisfactory in every way. 


Regarding the matter of electric service to be available in the 


Electricity Building during the time of the exhibition, arrange- 


ments have been made to supply the following service for 


commercial use in the above building-—namely, 104-volt, 25 ~, 


alternating current, one and three.phase ; 101-volt, 60 —., one 
and two-phase ; 6,600-volt, 25 ~, one and three-phase ; 2,200- 


volt, 60 ~, one and two phase; 2,200-volt, 60 ~, one and 
three-phase;  110-volt, 220-volt, and 500.volt, continuous 
current, For distribution of the above service the following 
plans have been adopted :—104-volt, 25 ~, 300kw. available 
and distributed over entire building ; 104-volt, 60 ~, 100kw., 


available and distributed over entire building 110-volt, 220-volt 
and 500-volt, continuous current, 100kw., available and distri- 
buted over building; 6,600-volt, 25 ^., 100kw., available at trans- 


former space only; 2,200-volt, 60 ~, 50kw., available at trans- 


former space only; 2,200-volt, 50~, 50kw., available at trans- 


former space only. Should any exhibitor require service covered 
by the last three items it will be necessary for him to wire from 
his space to the transformer space,located in the north-west 
corner of the Electricity Building. In addition to the service 
mentioned above, there will be at the transformer space a 
limited quantity of 340 volt, 25 ^v, one and three phase, and 
400-volt, 25 ~, one and three-phase. These two items are for 
supplying current to rotary converters and motor-generators 
installed in the transformer space. 


The Oarnegie American Engineering Building.—Some time 
ago a committee of fifteen persons was appointed to consider 
and report on the proposal to erect an engineering building in 
New York, the necessary money, £200,000, having been 
offered by Mr. Carnegie. The American Society of Mechanical 
Engineers has just issued a circular on the subject, one item of 
which is a report of the organisation committee composed of 
Dr. A. R. Ledoux, C. W. Hunt, and Dr. S. S. Wheeler. 
Having considered legal advice and taken note of all sugges- 


tions received, the committee unanimously advise as follows : 

1. The total amount offered by Mr. Carnegie shall be administered as 
two gifts: one to the Engineering Societies and the other to the 
Engineers’ Club, each to be held and administered independent of the 
other. The allocation of the fund to be made at once, but the buildings 
to be designed and erected as one operation; thereafter the respective 
titles and administrations to be entirel pae tpud 

2. The property represented by land, buildings and equipment of the 
engineering societies, shall be held and administered by an executive 
corporate body, preferably under a special charter, to be obtained from 
the State of New York, each of the constituent societies being entitled to 
name from its membership three persons to act as incorporators and 
thereafter as directors. 

3. Each society annually to elect or appoint, as their bye-laws may 
prescribe, one of their voting members to serve on the board of directors 
of the executive corporation for a term of three years ; a vacancy in said 
board to be filled by an appointment made by the society the retirement 
of whose representative causes the vacancy. 

4. The land and property being held for the societies by an executive 
corporation, the said corporation may. to pay for the land acquired, issue 
certificates of indebtedness or bonds bearing interest at 4 per cent., and 
redeemable on six months’ notice, the buildings being a gift from 
Mr. Carnegie. 

5. Each of the constituent societies may purchase and hold an equa! 
amount in value of the said bonds or certificates, but the board of directora 
of the executive corporation may authorise any of the constituent societies 
to hold an additional amount; that is, in excess of its portion, but such 
excess shall be subject to recall atits par value at any time that the direc- 
tors of the executive corporation may so order, to the end that each society 
shall have an equal interest in the property of the corporation if it so 
desires. The certificates held by each society shall be inalienable unless 
they are offered to the executive corporation at their par value, and such 
tender shall not be accepted by the board of directors within one year 
thereafter. 
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6 The property of the executive corporation shall be used perpetually 
as a meeting place and headquarters for the constituent societies, and for 
such other scientific associations as may be temporarily admitted by the 
consent of the Board of Directors of the Executive Corporation. Such 
associations may рау a pro rata share in the expenses of the headquarters, 
but no profit shall be made from such use. 

7. Each of the participating societies shall be entitled to rooms and 
space in the property adequate to its need, paying its share of the running 
expenses in accordance with the amount of space occupied, said space to 
be assigned and a proper assessment therefor determined by the board 
of directors of the executive corporation. 

8. The excess of receipts over expenditures, if any, shall be used for 
reducing the subsequent contribution of the several societies for main- 
taining the building, and for the advancing of engineering arts and 
science, by and through the participating constituent associations. No 
dividends shall be declared or profits divided, but a reasonable repair and 
rebuilding fund may be established. 

9. If the income of the Executive Corporation shall be less than the 
expenditure, the deficiency shall be made good by an assessment on each 
of the constituent societies, so allocated as to be in proportion to the 
number of voting members of each socie'y. An excess of receipts over 
expenditures may be allocated to the societies in like manner to reduce 
their annual assessment. 

10. Should any of the constituent societies fail or refuse to appoint 
directors, the remaining members of the board of the Executive Corpora- 
tion shall administer the property with all the force and effect as though 
the board contained its full quota of members. 

11. Finally, your committee, ia offering the above suggestions, has had 
in mind the setting aside of the money used for a building for the Engi- 
neers’ Club, so that on the completion of the said building the relations 
of the club and of the engineering societies will terminate. Thence- 
forward, the constituent societies are to carry through the Executive 
Corporation the administration of the building and its accessories, leaving 
the scientifie, professional, intellectual and financial activity in each 
organisation entirely independent of the others, and free to develop to 
any extent and along any line that may be determined each for itself. 


MEETINGS OF SCIENTIFIC SOCIETIES, ас. 


(To-day) FRIDAY, January 22nd. 
Puysicau Socrety. 
ó p.m. Meeting at the Royal College of Science, South Kensington. 
Agenda: (1) “The Photographic Action of Radium Rays," by 
S. Skinner. (2) “ Astigmatic Aberration,’ by W. Bennett. 
(3) “Some New Cases of Interference and Diffraction," by 
Prof. R. W. Wood. (4) Exhibition of Instruments by Messrs. 
Crompton & Co. 
JUNIOR INsTITUTION or ENGINEERS. 
$ p.m. Meeting at the Westminster Palace Hotel, when Mr. Fletcher 
Moulton, K.C., F.R.S., will deliver his Presidential Address. 
RoyaL INsTITUTION. 
9 p.m. Evening Discourse by the Rev. Walter Sidgreaves on 
“ Spectroscopic Studies of Astrophysical Problems at Stonyhurst 
College Observatory.” 


WEDNESDAY, January 27th. 
INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM Госа, Secrion. 

7:30 p.m. Meeting in the University. Paper to be read: Energy 
Distribution to Sub-stations," by C. A. Smith. The discussion 
will be followed by a short demonstration оп “ Some Uses of the 
Oscillograph,” by Dr. D. K. Morris and J. K. Catterson. During 
the afternoon a party of members of the Birmingham Local 
Section will pay a visit to the West Bromwich Electricity Works. 

LIVERPOOL ENGINEERING fBocirETY. 

8 p.m. Meeting at the Royal Institution. Paper to be read: Induc- 

tion Motors, by Prof. E. W. Marchant. | 


THURSDAY, January 38th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

S p.m. Ordinary General Meeting. The adjourned discussion on 
Mr. W. Hibbert's Paper, The Edison Accumulators for Auto- 
mobiles," will be opened by Dr. J. A. Fleming, F.R.S., after 
which the adjourned discussion on Dr. Hans Behn-Eschenburg’s 
Paper On the Magnetic Dispersion in Induction Motors and its. 
Influence on the Design of these Machines " will be taken. 


INSTITUTION OF ELECTRICAL ENGINEERS: DuBLIN Loca SECTION. 


8 p.m. Meeting at the Royal College of Science, when the discussion 
on Mr. W. Brew's Paper, ‘‘ Three-phase Working, with Special 
Reference to the Dublin System," will be taken. 

Tramways AND LioHT RAILWAYS ASSOCIATION. 

$:30 p.m. Meeting at the Society of Arts. Paper to be read: 
„Rating of Tramways and Light Railway Undertakings. The 
present practice and how it might be improved," by W. G. Bond. 


FRIDAY, January 29th. 
ASSOCIATION OF TECHNICAL INSTITUTIONS. 
Annual Meeting at the Leathersellers’ Hall, London, Sir John Wolfe 
Barry, F.R.S., in the chair. An address will be delivered by the 
president elect, the Right Hon. Sir John E. Gorst, M.P. 


INSTITUTION oF CIVIL. ENGINEERS : STUDENTS’ SECTION. 
Spm. Meeting at 25, Great George-street, Westminster. Lecture 
by Mr. A. P. Head on “ Metallurgy as Applied in Engineering.” 


D 
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LONDON COUNTY COUNCIL TRAMW AYS. 
(Concluded from page 479.) 


As has already been mentioned, the sub-stations are all 
equipped with synchronous motor-generators, an illustration 
of one of which was published in our last issue. These motor- 
generators are all Dick-Kerr machines, and of a uniform size— 
300kw.—the difference in the output of the sub-stations being 
according to the number of sets installed—five, four and three 
respectively. The motor part of the set receives three-phase 
current directly at 6,600 volts, and its revolving field has 10 
poles; the generator is six-polar and is of the ordinary tram- 
way power-house type. The speed of the set is 300 revs. per 
min. A feature of it is the central bearing with a coupling 
on either side, so that either field system may be lifted 
independently. 

In order to gain the advantages of a strip winding of the 
field magnets on the alternating sides, which necessitates low- 
pressure excitation, each machine carries its own exciter, and 
this exciter, moreover, acts as a motor for starting the set. 
Being a synchronous machine it is necessary that the set is run 
up to synchronism before it is switched on to the high-tension 
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Fic. 4.—Hi1GH-TENSION SWITCHBOARD, WITH EXCITER AND STARTER 
GEAR ОРРОВ1ТЕ. New Cross SUB-STATION. 


bus bars, and as the sub-stations have no batteries, this cannot 
always be done by running up the continuous current generator 
as а motor. A small 50kw. induction motor-generator is there- 
fore provided. This is first started, and its continuous-current 
generator side is then connected, through a circuit-breaker on 
each pole. to the exciter and the field of the large set in parallel. 
On switching on, all the resistances are out of the exciter field, 
and all resistances in the exciter armature and the alternate- 
current motor field. This starts up the exciter as motor, and 
its field resistances are switched in and the armature resis- 
tances out until the alternator side is in synchronism with the 
'bus bars. After switching in the alternate-current motor, the 
field of the exciter is again strengthened until the ammeter in 
series with it reverses and shows that it is acting as a generator 
and not as a motor, and when it generates the full exciting 
current the small induction motor-generator is switched off. 
Each main motor-generator is provided with a switch, placed 
on a bracket on the machine, enabling the continuous-current 
side to be connected with a common starting resistance for use 
when other machines are running, and the motor-generator is 
started by running up the continuous-current side as a motor. 


À contact on this switch also provides for short-circuiting the 
series windings of the continuous-current machine, should this 
be necessary for any reason, and as an equaliser switch for 
parallel running. 

The little induction motor-generator also provides current 
for lighting the sub-station, but this can also be done from 
any one of the exciters on emergency, and provision is also 
made for exciting any of the alternating current motors from 
the exciter on any other. 

As seen in our illustrations, the switchboard is divided into 
three parts, the alternating-current side, with the exciter and 
starting switch gear opposite (Fig. 4), and the continuous- 
current side (Fig. 5). On the left are the high-tension panels, 
accommodating the feeder from the generating station and the 
two interconnecting high-tension cables from the nearest sub- 
stations. The panels on the right are for the main circuit of 
the motor side of the motor-generators. The main switches on 
these two sets of panels are of a new pattern. Their contacts 
are immersed in oil chambers behind the switchboard, and the 
handles and maximum and return-current tripping gear are in 


Fic. 5.— TWO GENERATOR AND Two Cincurr PANELS OF THE LoW-PREBSUBF 
SWITCHBOARD. NEW Cross SUB-STATION. 


front. In the position seen in the figure the first three switches 
are off, the fourth is on, and the fifth is off. To switch on, the 
handle is lifted, and a catch in it engages in the projecting 
trigger seen in the figure, which is at the end of the actual 
switch lever. This is pulled down, and in its lower position the 
catch within the handle is again free from the trigger, so that 
the maximum and return-current tripping gear can act even 
if the handle is held down. To switch off, a button at the end 
of the handle is pressed, and causes the catch to engage in the 
trigger. The maximum and return-current release coils are 
energised through small transformers, and the return-current 
gear is polarised, one coil receiving current from a primary 
battery of dry cells. 

In addition to the ordinary ammeters, voltmeters and watt 
meters, the switchboard is equipped with a *synchroscope 48 
a supplement to the ordinary synchronising lamps, and there 
are two pairs of * ground detectors." The latter instruments 
are electrostatic, and contain two segments connected to two 
conductors of the main respectively, the needle being fixed to 
an earthed segment. A fault on either main causes the needle 
to deflect from its central position. 
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The operations which are carried out at the exciter and 
starting board have already beeu explained. Beyond this 
hoard in Fig. 4 are seen the pulleys over which the ropes to 
the water resistance for charging the cables pass. This is 
controlled from a panel of the high-tension board opposite, 
between the feeder and motor-alternator panels, as it is, of 
course, a part of the feeder-circuit apparatus. 

The low-pressure switchboard is in two parts, and Fig. 5 
shows two panels of each. Оп the left are the generator 
panels of the motor-generator, which include time element 
circuit-breakers ; and to the right are the circuit panels, which 


Fic. 6.—GEXERAL VIEW oF 1H& BASEMENT AT NEW CRoss SUB-STATION 


throw over reversing switches, so that the polarity of the con- 
ductor rails in the conduit can be reversed in case of need. 
This matter was fully gone into in our first series of articles 
on the London County Council tramways. A test board is 
placed at the extreme right of the row of switchboard panels, 
and stands out at the end at right angles to the others, and 
the connections and general arrangement of both circuit board 
and test board are similar to those described with a diagram 
in this former article (The Electrician, Vol. LL, p. 159). At 
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Fic. 7.—BaseMENT, BELOW SWITCHBOARD. New Cross SUB-STATION. 


the New Cross and Camberwell sub stations these boards have 
been supplied by Mr. Bertram Thomas, at the other sub- 
stations by Cowans Limited. The high-tension switchboard 
and the motor-generator panels of the low-tension board have 
been supplied by the British Westinghouse Co. 

The motor geuerators are simply bolted down to concrete 
beds on the floor of the sub-stations, and have not separate 
foundations. As there is no reciprocating machinery, this 
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support is considered amply sufficient, the floor being supported 
by strong girders. The advantage of this is that it affords 
space for a large basement, in which the transformers and live 
parts of the switch gear and connections are placed, while the 
remainder of.the basement is utilised for stores. Fig. 6 isa 
general view of the basement at New Cross, in which the 
method of supporting the floor is clearly seen, and also the 
bottom of some of the holding-down bolts of the motor gene- 
rators. In fairness to the London County Council electrical 
engineer, it should be stated that the sub-station was not quite 
finished at the time the photograph was taken, and that the 
cables had still to be tidied up. Fig. 7 shows the arrangement 
beneath the high-tension switchboard. The brick cubicles 
seen in the centre contain the main 'bus bars, and the boxes in 
a row to the right of them are the transformer chambers for 
the various instrument transformers, &c. 

The building of the Greenwich generating station is being 
rapidly pushed forward and the foundations for the generuting 
sets are already down. А few particulars with regard to it 
will be found in the supplement table of electric railways and 
tramways in the United Kingdom which will be published in 
our next issue, and we may add that one of the most interesting 
features of the power house will be the employment of combined 
horizontal and vertical engines of 5,000 I. H. P. for driving the 
generators. As the engines are not yet built, it would be 
premature to publish a detailed description of them, but a few 
words as to their general arrangement will not be without 
interest at the present time. Each set is practically two com- 
pound engines working on the same crank shaft, the generator 
being between them, and each has a vertical high-pressure 
cylinder and horizontal low-pressure cylinder. The main 
dimensions, &c., are: High-pressure cylinder 33}in. diameter, 
low pressure cylinder 66in. diameter, stroke 4ft., speed 94 revs. 
per min., piston speed 750ft. per minute, steam pressure 180lb. 
per square inch, condenser vacuum 26in. Both vertical and 
horizontal cylinders will work on to the same crank pin, and 
the two cranks are 135deg. apart. Another feature of the 
power house will be the employment of “ remote control" 
switch gear, the switches being placed at convenient points 
and all being controlled from a small keyboard to which the 
main current is not brought. We hope to give our readers 
further particulars with regard to the projected board at an 
early date. The Greenwich lines were opened to the public on 
Sunday last, in accordance with our previous announcement. 


ELECTRIC POWER IN QUEENSLAND RAILWAY 
WORKSHOPS. 


The industrial applications of electricity have of late been 
attracting much attention in Australia, and the recent opening 
of the Government railway workshops at Ipswich, Queens- 
land, have accordingly excited much interest. The plant in 
these shops exemplifies the electric drive at its best, the plant 
being of the most modern type, and the arrangement of the 
works convenient to a degree impossible with the use of any 
other form of power. The fact that the entire plant is new, 
and is not a sort of conglomeration of annual additions, is 
another important factor in economical production. 

The power house is 112ft. long, and is partitioned off into 
engine and boiler rooms, 38ft. and 45ft. wide respectively. 
The engine room contains three 200kw. units, each consisting 
of a Westinghouse single-acting compound engine directly 
connected to a Westinghouse two-phase alternator. From 
here the power ia distributed underground to the 14 different 
shops, covering an area of about 5 acres. These comprise the 
boiler, machine and erecting shops, where the greater propor- 
tion of the power produced is utilised for driving metal- 
working tools, also the carriage and waggon shops, paint shop, 
two saw mills, pattern makers’ shop and forge. 

The boilers are four in number, of Babcock and Wilcox 
make, each having a heating surface of 2,823 sq. ft., and 
capable of evaporating under normal circumstances 7, 380lb. of 
water per hour at 150lb. pressure. Mechanical chain-grate 
stokere, each with a grate area of 65 sq. ft., are employed, all 
driven by a Westinghouse 44in. by 4in. single-acting two- 


518 


cylinder Standard“ engine. The speed of travel of the grate 
may be regulated so as to give complete combustion with 
varying qualities of fuel and depth of fire. The coal and 
ashes are handled by a Hunt gravity bucket conveyor, with a 
capacity of 40 tons per hour. The coal passes by gravity from 
the bunkers outside the boiler house into the buckets, which 
elevate it and tip it into the required hopper above the boilers. 
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copper bars carefully insulated and slipped into the slots from 
one end, being held in place by the overhanging tips of the 
slots. No band wires are employed, hard fibre wedges being 
driven in above the conductors. The field is horizontally split, 
and may be moved away from the armature in a direction 
parallel to the shaft. The field poles are of laminated steel, 
and the coils are machine wound upon formers. The exciting 


Fic. 1.—GEnNERATING UNITS. 


Each hopper has a capacity of 10 tons, and discharges by 
gravity through a 12in. cut-off valve into the stoker hopper. 
The engines are of the single acting compound type, with 
cylinders 18in. and 30in. diameter by 16in. stroke. The valve 
gear consists of a single piston valve operating on the top of 
the cylinders, and actuated by an eccentric on the engine 
shaft. This valve controls the admission and exhaust ports of 
both cylinders. 
Steam is supplied 
at 150lb. per 
square inch, and 
the engines ex- 
haust into a 
Worthington con- 
denser. The 
engines run at 
250 revs. per min., 
and are lubricated 
by the cranks 
splashing up the 
oil contained in 
thecrankchamber. 
The generators 
areeach of 200kw., 
delivering two- 
phase alternating 


current at 60 
cycles and 220 
volts pressure. 


They are of the Westinghouse rotating armature ty pe, the arma- 
ture consisting of laminated mild steel punchings built up on a 
cast-iron spider. Slots parallel to the shaft carry the windings, 
and radial openings extending round the armature allow of 
ventilation. The winding is of the bar type, and consists of 


Fic. 2.— ONE or THE CRANES. 


plant consists of a 174kw. Westinghouse engine-type generator, 
directly coupled to a Westinghouse 82 in. by 8in. “Standard " 
engine, making 350 revs. per min. This exciter supplies field 
current to the three large generators. Foundations are 
provided for a duplicate exciting set. 

The switchboard is of standard Westinghouse pattern, and 


_consists of seven panels of white Italian marble. The general 


arrangement of 
the board is of 
the double-throw 
type—that is, two 
sets of bus bars 
are provided, and 
all switches made 
double-throw. By 
this means the 
three generators 
may be operated 
in parallel on the 
one set of bars, 
or, if desired, any 
feeder circuit or 
group of feeders 
may be operated 
from any genera- 
tor running inde- 
pendently of the 
others. Three of 
the panels are for 
the control of the three main generators, one for the control of 
two exciter sets, and the remaining three for six-feeder circuits 


—two to each panel. 


The condensing plant consists of a Worthington condenser, 


combined air and circulating pump and cooling tower. The 
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condenser can treat 86,0001Ь. of steam per hour; the tubes are 
lin. in diameter and 12ft. zin. long, and number 1,175, giving 
a total cooling surface of 3,500 sq. ft. and a horse-power 
rating ofabout 1,800. The cooling tower is capable of cooling 
the circulating water from, say, 160^F. to about 75°F. or 85°F., 
according to the atmospheric conditions. It is l4ft. 6in. in 
diameter and 32ft. in height, and is built of steel plates, 
coated inside with non-corrosive paint, and fitted with 17,000 
interlocked tubes. The tubes give a cooling surface of 79,500 


— — | 


Fio. 3.—CombBinep SHEARING AND PUNCHING MACHINE. 


sq. ft. A 120in. Seymour fan, with adjustable blades which 
can be regulated to any pitch, provides 180,000 cubic ft. of air 
per minute for cooling purposes. This fan is driven by a 
30 H.P. Westinghouse motor. | 

The cables, which are laid underground from the power 
house to the shops, are of Callender's make, lead-sheathed, with 
a dielectric of fibrous bitumen, and an insulation resistance of 


Fico. 4.- -Миллха MACHINE. 


600 megohms per mile. They are laid on the solid system, 
18in. below ground. Each feeder circuit, comprising four 
cables, is laid separately in a strong iron-bark trough, the 
timber of which is treated with Stockholm tar to exclude 
moisture. After the troughing is laid, a thin layer of hot 
bitumen is poured upon the bottom, in which, at intervals 
of l8in. are placed small hardwood bridges to support the 


cables in a central position. The troughing is then filled 
entirely with melted bitumen and the cover screwed on. 
Vulcanised rubber-covered cables of the 600-megohm class are 
used for the interior wiring of the various shops. They are 
carried overhead, and supported on large glass insulators, 
which are clamped to the structural steelwork of the roof. 

The motors installed vary from 1 H.P. to 75 H.P., and are all 
of the Westinghouse polyphase induction type, the majority 
with squirrel-cage rotors. The number at present installed 
is about 170, and the aggregate power over 1,200 H.P. Where 
speed regulation is required, the squirrel-cage rotor is replaced 
by a wound and insulated secondary, connections from which 
are made by means of collector rings on the shaft to external 
resistances. Thus the motor is enabled to exert full load 
torque at a number of speeds less than full speed, depending 
on the number of notches in the controller. For crane work, 
however, suitably designed squirrel-cage motors can he used. 

The shop equipment includes 11 cranes, each operated by 
three motors, one for hoisting, one for cross-traversing and 
one for travelling. They are controlled from a cage (see 
Fig 2) suspended from one end of the crane, and all three 
motions may be used at once, thus enabling material to be 
handled with the utinost dispatch. In addition to the cranes 
there are in the works numerous examples of large tools 
driven by individual motors. Figs. 3 and 4 representing 
respectively a combined punching and shearing machine, 
and a milling machine, are notably compact arrangements, 

Al these tools were made by Messrs. Craven Bros. of 
Manchester. <A large number of tools, especially for wood- 
working purposes, were also supplied by Messrs. J. Robinson 
& Son of Rochdale. 

The entire electrical equipment of the works was carried 
out by Messrs. Noyes Bros., the agents of the British Westing- 
house Co. in Australasia. 


THE NORTH-EASTERN RAILWAY. 


Progress continues to be made with the electrical equipment 
of the ‘Tynemouth lines on the North-Eastern Railway and the 
new power house which the Newcastle-on-Tyne Electric Supply 
Co. is building at Carville, near Wallsend, where power to work 
the lines will be generated. From the map which we published 
in The Electrician (Vol. XLIX., p. 721) at the time the specifi- 
cations were issued and tenders invited for the“ electrifica- 
tion," it will be remembered that the line is a loop between 
Newcastle and Tynemouth, and that it includes about 40 miles 
of route and an equivalent of some 80 to 90 miles of single 
track. 

By the courtesy of the consulting engineer, Mr. C. H. Merz, 
we are now able to publish a drawing showing the arrange- 
ment of the conductor rails on the track (Fig. 1). It is seen 
that a distance of 3ft. 114in. has been chosen between the 
centre of the track and the centre of the conductor rail 
(which is placed in the 6ft. way), the top of the conductor 
rail being 3ft. above the top of the track rail. This posi- 
tion, we may mention, is identical with that which has 
been adopted on the Lancashire and Yorkshire Railway, so 
that it will be possible to run trains—motor cars and all— 
from one line on to the other. The lines in and about 
London have not adopted this gauge, and the track of the 
Mersey Railway is also arranged in a different manner, but as 
the latter are lines of a special character, in which also an 
insulated return conductor was deemed essential, the break 
in the gauge" is not so serious as it might at first sight 
appear. The collection of similar sectional drawings for the 
other third, and third and fourth-rail, electric railways, given by 
Mr. Stevens elsewhere in this issue, affords an interesting 
comparison. A modified pattern of the “Crown” Chicago 
bonds has been employed for establishing the electrical con- 
tinuity of the track rails which form the return path for the 
current. At points and crossings the conductor rail has 
necessarily to be interrupted, but each motor car is provided 
with four contact shoes, so that the circuit is never broken. 
Fig. 2 shows the lower part of the motor car cab, and one of 
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the shoes is seen, as also a portion of the conductor rail and 
an insulator. 

In ап article which we published last May (The Electrician, 
Vol. LL, p. 237) we gave general technical particulars with 
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The Carville power house not yet being in operation, 
current for trial runs has been supplied from one of the other 
generating stations of the Supply Company. In about a fort- 
night from now the North-Eastern Railway Co. proposes to run 


Fio. 1.---Sectron or Track, sHowrsG Posrrion oF Trirp Rat. 


regard to the system adopted for the “electrification” of the 
line, and published drawings of the Carville power house and 
the sub-stations that are being erected, and we refer our 
roaders to this for further information. lt will be remembered 
that the Thomson-Houston multiple-unit system is employed, 
and Fig. 3 shows the position of the resistances, “ contactors,’ 


es, | 
and reversing switeh on the motor ears, 


Fie. 3.—Fioxr or Motor CAR. suowiNa Contact SHOE AND 
ARRANGEMENT OF Тико RAU. ох THE Track. 


The arrangement of 
these is similar to that adopted on the trains of the Metro- 
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teuth mil ot she new District lines. 


some trains to schedule time for the education of the motor- 
men, and a few weeks later some of the electric trains may 
possibly be employed for regular passenger traffic. Fig. 4 is 
from a photograph of one of the trains taken during one of the 
runs that have already been made, and Fig. 5 is the historic 
locomotive ‘‘ Locomotion” that drew the first publie pas- 
senger train in England between Stockton and Darlington on 
September 27, 1825. The first trial electrical run on the 
North-Eastern was on the last anniversary of that day. 


Fro. £.— ONE or THE TRAINS. 


We may add that the Carville electricity works are being 
equipped for a far greater output than will be required by the 
North-Eastern Railway for the present, as there are a number 
of other large power consumers in the neighbourhood. Two 


Fic. 5.—*: Lexoweriov. 1825. 


2000kw. and two 3.5% kw. Parsons turbo alternators аге 
being put down. and these will be supplied with steam from 
Rabeoek and Wilcox marine type of boilers, each with an 
evaporative capacity of 20, b. per hour. 
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RADIO-ACTIVITY.* 
BY FREDK. SODDY, M.A. 
(Continued from p. 495.) 


The Conservation of Hadio- Activity. —The simple law of radio- 
active change—that in N atoms of any type of radio-active 
matter AN change per second, where A is a constant charac- 
teristic for the type of matter considered and unalterable by 
any known agency --leads to some general deductions of a far- 
reaching character. Radio-activity is derived either (1) from 
the slow break-up of some permanent radio-element —i.e., 
an element changing excessively slowly, so that the amount 
does not l alter from year to year; (2) the more 
rapid break up of transition forms of matter which are main- 
tained in existence because they are continually being repro- 
duced by (1). The radioactivity due to (1) must be constant 
over ordinary ru of time. With regard to (2), a little 
consideration shows that the quantity of each transition form 
in existence is also constant and must bear some fixed relation 
to the quantity of the parent element, for it is that quantity at 
which so much has accumulated that the quantity breaking u 
per second exactly balances the constant quantity produce 
per second. Therefore, each trausition form contributes a 
fixed proportion of the radio-activitv, so that the sum total of 
radio-activity is a constant. All that is effected by the chemical 
separations that have been discussed is to remove one or more 
of the transition forms. But the sum of the activities is 
still the same as before separation. This is the principle of 
the conservation of radio-activity, and holds true under all 
conditions that have yet been investigated. If it were other- 
wise the value of A would suffer alteration, and this is con- 
trary to experience, so far as our present experimental 
knowledge is concerned. After very long periods, probably 
comparable with the age of the earth, the radio-activity of any 
given quantity of one of the parent radio-elements, uranium 
or thorium for example, must diminish, it is true, unless there 
is some upward process of evolution not yet recognised which 
is re-forming the heavy elements out of the lighter ones, and 
so maintaining their quantity. But the principle of conser- 
vation applies rigidly only when some fixed amount of radio- 
element is considered, and this is spontaneously growing less. 
The change is, however, so slow that it may be neglected for 
ordinary periods of time. 


Ultimate Products.—The question arises, since all radio-active 
matter must be changing, What are the final products resulting 
from the disintegration of the radio-elements when they 
at length assume a stable—i.e, a non-radio-active—form 1 
Obviously no evidence can be obtained in this direction by direct 
experiment, at least for the feebly-active elements uranium 
and thorium, except by operating with very large quantities 
over long periods. This has, fortunately, been done for us by 
Nature in the minerals containing these elements, for we must 
suppose, having no evidence to the contrary, that the changes 
have been proceeding continuously over geological epochs in 
these elements as they occur in the crust of the earth, and 
that, therefore, the ultimate products of the change tend to 
accumulate in the radio active minerals in quantities sufficient 
to be detected by ordinary chemical means. They should 
appear in the minerals as invariable companions of the radio- 
elements. If one examines the minerals containing uranium 
and thorium, many of which, as we now know, contain 
radium also, there are usually present a very large number 
of elements in larger or smaller quantities. The frequent 
presence of one— viz. helium—is, however, very remark- 
able. When Sir William Ramsay discovered this element for 
the first time in terrestrial sources, he drew attention to the 
curious fact that it only occurs in those minerals which contain 
uranium or thorium —i. e., as we know now, are radio-active. 
On this account the case of helium is very suggestive. For 
the element belongs to the family of inert gases which are 


* These articles are based on a series of 12 lectures which Mr. Soddy 
has delivered at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 
published in book form by “Тһе Electrician " Printing and Publishing Co. 
All rights reserved. 


incapable of combining with any known element, and once 
separated from the mineral by heat or solution, cannot be 
made to re-combine with it again. If, however, it were 
liberated by radio-active change through tho mass of 
the substance, it is ible that it might be mechanically 
prevented from escaping. Rutherford and Soddy discovered 
(Phil Mag., 1903, VL, 5, p. 453) that this is the case 
with the gaseous emanations which, under certain circum- 
stances, remain stored up in the compound producing them, 
and do not. escape, and suggested that helium might be 
a disintegration product of one of the radio-elements. Thanks 
to the great advances made of recent years in gas manipula- 
tion by Sir William Ramsay and his colleagues in their work on 
the rare gases of the atmosphere, which necessitated the 
handling of vanishingly small quantities of gases, this predic- 
tion has been verified experimentally in the case of radium (J. r.). 

This completes the theoretical consideration of the nature 
of radio-active change. For the sake of simplicity, and to 
avoid confusion, the case of thorium has been mainly taken, 
this being the element for which the theory was first worked 
out, but it applies equally to every case so far as is at present 
known, and the treatment of the remaining cases is much 
simplified by the consistent application of the theory. 

A few points remain still to be cleared up in the case of 
thorium, however. Owing to the frequently complex nature 
of radio-active change, the parent element producing in 


Activity. 


Time in Days. 
Fic. 28. 


turn several products, each of which is radio-active, the 
simple laws arrived at by considering each change pi itself 
without reference to the effect of the subsequent changes, 
are not often strictly applicable without modification. Thus, 
the experimental curves obtained (Fig. 28) in the deter- 
minations of the rate of decay of the activity of thorium X, 
and the rate of recovery of the activity of thorium 
exhibit for the first two days divergencies from the 
the normal course afterwards followed. These are at oncə 
capable of explanation, if the other products of the change 
besides thorium X—viz., the emanation and the matter causing 
the imparted activity—are taken into account. Before the 
separation of thorium X, the activity of a thorium compound 
is due to the several activities of (1) thorium, (2) thorium X, 
(3) emanation, (4) matter causing imparted activity. By the 
chemical operation (2) is separated, leaving (1), (3), (4). The 
emanation (3) being very short-lived, loses its activity within 
a few minutes after the separation, and need not be practically 
considered. But (4), the matter causing imparted activity, 
requires 11 hours for the activity to fall to half value. Hence 
the recovery of activity due to the regeneration of (2), 
thorium X, will be offset by the simultaneous decay of the 
activity of (4). Thus the activity of the thorium compound 
does not commence to recover at once, but: at first diminishes, 
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owing to the decay of the imparted activity present. The 
truth of this conclusion was tested by separating thorium X 


a great many times at short intervals from the thorium, so as 
to give the imparted activity produced by the thorium X, 
originally present before the first separation, time to com- 
pletely decay. Under these circumstances, it is found 
the recovery curve commences to rise immediately in the 
normal manner from a 25 per cent. minimum, and the 
initial irregularity is completely absent. The same considera- 
tions hold good for the decay curve of thorium X. At 
first the imparted activity produced in the further change of 
thorium X causes the activity of the latter to increase, until 
the point is reached in about two days at which the amount 
of imparted activity produced balances its decay with time. 
Then the augmentation of the activity stops, and the steady 
decay of the activity of thorium X, to half-value in four 
days, proceeds after the second day according to the simple 

geometrical progression. 


Another point which will repay discussion before leaving 
the element thorium, is the great variation in the emanating 
powers of different compounds, and of the same compound 
under different conditions. For the law that AN atoms 
change when N atoms are present, necessitates equally 
with a definite and unalterable radio-activity a correspond- 
ingly definite rate of production of new matter. Now, 
although the activity of thorium compounds is proportional 
to the quantity present, and is not affected by chemical 
or physical means, it is found that the emanating power of 
a compound often bears little relation to the amount of 
thorium contained in it. Certain compounds, like the oxide, 
but more particularly the hydroxide and carbonate, give 
off a large amount of emanation, while others, like the nitrate, 
oxalate, &c., give off very little indeed. It is found however, 
that when dissolved in aqueous solutions, all compounds of 
thorium are equally effective in this respect, and the emanat- 
ing power may be taken to be at its maximum in solution. 
Rutherford noticed that if the oxide is intensely heated the 
emanating power is permanently reduced to а few per cent. 
of its original value, and preparations so treated are fre- 
quently referred to as ‘“‘de-emanated.” But if the de 
emanated oxide is subjected to a series of chemical processes, 
and again converted into a soluble compound, it is found that 
the normal maximum emanating power is possessed by the 
solution, showing that the phenomenon of de-emanation is to 
be associated with a particular physical state. The emanating 
power of a given thorium preparation is much affected b 
temperature, being very small at temperatures of about — 100°C., 
and being increased by rising temperature up to the point— 
about a red-heat—at which the process of de-emanation sets 
in The power of a thorium compound to impart activity to its 
surroundings varies correspondingly with its emanating power. 

All these variations are satisfactorily accounted for by the 
view that the rate of production of the emanation is, as theory 
requires, constant and proportional to the quantity of thorium 
(or more strictly of thorium X) present, but that the rate 
of escape of the gaseous emanation from the compound 
producing it is much affected by temperature, solution, and the 
chemical and physical state of the compound.  De-emanation 
for example, is brought about by an alteration in the physical 
state of the oxide, which retards the escape into the surround- 
ing atmosphere of the emanation, which is formed uniformly 
through the mass of the compound. Owing to the rapid 
decay of the activity of the thorium emanation, a relative 
slight decrease in its rate of escape will greatly affect the 
value of the emanating power. In consequence, the radio- 
activity of the emanation appears as a part of that of the solid, 
and the imparted activity is produced in the compound instead 
ef on surrounding bodies. Hence the radio-activity of а 
highly emanating compound like thorium hydroxide should be 
increased by strong ignition, and the increase should reach a 
maximum about two days after the process, when the 
imparted activity produced by the imprisoned emanation 
ebtains its equilibrium-value. This was found to be the case. 
The activity of a sample of thorium hydroxide rises slowly 
during the first two days after ignition to a maximum about 


120 per cent. of the former value. The converse experiment 


is to take a non-emanating compound and suddenly convert it 
into a highly emanating one. This was accomplished by 
keeping the highly emanating hydroxide in liquid air for 
some days, so that the emanation is condensed and does not 
escape, and its radio-activity and the imparted activity it pro- 
duces is added on to the activity of the compound. On 
removing it from the liquid air the activity slowly decays 
about 20 per cent. during the first few days, owing to the 
emanation now being free to escape from the system, and to 
carry away the imparted activity to surrounding objects. 

No simple general treatment is possible of the disturbing 
effects of subsequent changes. The following cases may be 
qualitatively recognised. If a body, A, changes into B, and 
B changes into C more rapidly than A into B, the decay curve 
of A will show a preliminary increase in activity, and then a 
decrease to zero at the rate of change of A into B. If, how- 
ever, B changes into C at a slower rate than A into B, the 
decay curve will exhibit a normal course down to a certain 
point, and if this point is calculated as zero, the rate of change 
may be considered without error as the true rate of change of 
A into B. From this point the activity decays to zero at a 
rate slower than before—viz , that of B into C. These cases 
are complicated experimentally when one of the stages consists 
of a gaseous type of matter, like the emanation, but each case 
can be worked out for itself from first principles. 


( To be continued.) 


LAMME’S SINGLE-PHASE MOTOR PATENT. 


The following is the complete specification of the British 
patent for *Improvements in Electric Motors," granted to 
B. G. Lamme, of the Westinghouse Company. The number 
of the patent is 26,746 of 1902 :— 


My invention relates to electric motors, and has for its object to 
construct an improved series-wound motor for use with single-phase 
alternating currents. Hitherto alternating currents have been applied to 
Opeiate series-wound motors, but considerable difficulties have arisen in 
the form of undue heating, excessive sparking of the brushes and low 
efficiency, together with want of due regulation. According to my inven- 
tion, I overcome these defects, not by merely modifying the arrangement 
of parts of the crdinary series-wound motor, but by providing that 
certain definite proportions and relations shall subsist between such 
parts, together with various novel festures in the construction of the motor. 
Since the self-induction of the field. magnets and the counter E. M. F. set 
up by the armature are both dependent on the strength of field, a relation 
subsists between them which is proportional to the speed of rotation of 
the armature, the relative ampere-turns and the frequency. A higher 
speed, а low frequency and few turns on the field. magnets compared with 
those on the armature, will give a lower ratio of the field self-induction 
to the armature counter E. M.F. Both the field strength and the arma- 
ture magnetic lines of force increase with the current supplied to the 
motor, and if saturation is not approached each of these will increase 
directly as the current, and, therefore, the torque which is produced by 
them jointly will increase as the square of the current, which would be 
a highly advantageous condition for electric traction work. Increase in 
strength of field, however, is accompanied by augmented self-induction 
which, when working with alternating currents, must be reckoned with. 
Inasmuch as the resultant of all the E.M.F.s is equal to the applied 
E.M.F., increase in self-induction would result in a fall of speed, and if 
the self-induction of the motor becomes relatively high, the speed will 
fall very rapidly, and zero will be reached when the self-induction is 
equal to the applied E.M.F. Conversely, if the strength of the field be 
kept constant ita self-induction will be constant, and, consequently, the 
armature speed will not fall unless its own induction be very high. 

In the two cases above stated the first is that in which the strength of 
ficld is approximately proportional to the strength of the current, and in 
the second case the tield magnetic strength is constant. As previously 
pointed out, the first case provides favourable conditions for electric 
traction, but it is limited by the fa:t that the maximum torque which can 
be developed may be insuflicieut for maximum requirements. In the 
second case the torque is not so limited, but on the other hand the 
general characteristics of the motor may not be suited to given con- 
ditions of working. 1t is therefore advantageous to so proportion the 
motor as to combine the two cases and thus secure conditions through a 
certain range of working, in which the field strength is approximately 
proportional to the current, and have the motor capable of developing the 
required torque, It haa been pointed out that the limitation in tbe torque 
developed when the field magnetic strength increases in proportion to the 
current, is due to the rapidly increasing self-induction of the field as the 
current is increased, so that the self induction soon becomes nearly equal 
to the applied E.M.F. It is desirable, therefore, to provide means for 
limiting the self-induction so that it does not normally absorb an undue 
proportion of the applied E. M. F., and when a heavy torque is require 
the self-induction of the field shall not limit the current, but shall permit 
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a sufficient current to flow to produce the required torque. As the cross- 
induction of the armature through the poles acts with the self-induction 
of the field in limiting the flow of current, it is desirable that this should 
also be kept within proper limits, It follows, therefore, that the self- 
induction of the motor, as a whole, in normal working, should be rela- 
tively small with relation to the applied E.M.F., and should also havea 
limiting value which is less than the applied E.M.F., even when the 
motor is operating under maximum conditions of torque. The relations 
between the field self-induction and the armature counter E.M.F. may be 
expressed as follows: Self-induction of field = alternations x field turns 
in series x induction per pole x constant. The counter E.M.F. of the 
armature = revolutions x the number of armature wires x induction per 
pole x constant. The constants used are dependent upon the charac- 
teristics of the supply circuit and upon the units in which the different 
terms are бен кир ; their values аге determined in any given сазе 
according to well-established laws, and the armature winding is assumed 
to be of the usual parallel type. 
Field self-induction 


Armature C. E. M. F. 
Line alternations x field turns in series x induction per pole 


Revolutions x armature wires x induotion per pole X constant, 
since armat ire wires —2 x poles x armature-turns in series 
Field self. induotion 
Armature C. E. M. F. 
ob 


Poles x revolutions armature ampere. turns 2 


In a direct- current motor the armature alternations are equal to the 
product of the revolutions multiplied by the number of poles, and, since 
this relation may be assumed to obtain in a series alternating-current 
motor the foregoing formula may be further simplified by substituting 
the term armature alternations” for the term “ poles x revolutions.” It 
has been pointed out that the self-induction of the motor should be rela. 
tively low as compared with the applied E.M.F., since the resultant of the 
self-induction of the motor and the counter E.M.F. is approximately 
equal to the applied E.M.F., and it follows that the self-induction should 
be low in proportion to the counter E.M.F. of the armature in normal 
working. The relation between the two is expressed in the foregoing 
formula, and it is now apparent what relations must hold between the 
elementa of the motor itself and between the motor and the external 
conditions. 

In order that the ratio between the field self-induction and the counter 
E.M.F. of the armature may be low, it is clear that there must be & small 
number of line alternations, a large number of poles and a high speed, and 
a small number of field ampere-turns and a relatively large number of 
armature ampere-turns. The absolute values and the ratios between 
these several elements which are admissible and suitable for p actical 
design and operation will now be considered. The ratio of field ampere- 
turns to the armature ampere-turns has, generally, a minimum value 
which is fixed by the proper operation of the motor itself. If the field 
ampere-turns are too small as compared with the armature ampere-turns, 
the magnetic field will be distorted and good commutation will be difficult. 
The minimum ratio of field ampere-turns to armature ampere-turns is 
dependent upon many factors in the design, but, in general, it may be said 
that this ratio should be greater than 0:5 and may sometimes be as high 
as 0°75. 

Therefore, when definite limits have been assigned to two of the ratios 
in the last equation namely, the ratio of field self-induction to armature 
counter E.M.F., and the ratio of tield ampere-turns to armature ampere- 
torns then there is also a definite limit fixed for the remaining term in 
the equation— i.e., & definite relation between the alternations in the 
supply cireuit, the number of poles of the motor, and its rate of revolution, 
or, in other words, between the line alternations and the armature alter- 
nations. It may be noted that an average working value for the last. 
mentioned ratio is approximately 0:625, and it has been found that the 
constant 


expression in the foregoing formula closely approximates the 
reciprocal of 0:625 — i.e, 1:6. It follows, therefore, that the last two 
ratios of the formula cancel out, leaving only the ratios of field self- 
induction to armature counter E.M.F. and line alternations to armatore 
alternations, for which definite limits are fixed, as hereinbefore pointed 
out. With a given number of revolutions, the number of poles must be 
directly proportional to the alternations in the supply circuit. Thus, for 
instance, if an eight-pole 700-revolution motor of a certain capacity is 
required for 2,000 alternations per minute, 3,000 alternations per minute 
will require a 12-pole motor at 700 revs. per min. 

The foregoing considerations indicate the conditions required for 
securing a relatively low self-induction of the field of the motor. It bas 
been stated that a limiting value of the self-induction of the motor can 
be secured by suitably proportioning certain parts of the motor. A 
method of doing this will now be described. The field self. induction and 
the armature self-induction may both be limited by special construction 
of the pole-pieces. For instance, slots or holes may be cut in the body of 
each of the field pole- p eces from end to end transversely to the direction 
of rotation, the amount of iron left at the back of the slots being that 
which is required for the desired induction. Theteeth or narrow portions 
between the slots or holes are of such cross-section that th» desired 
induction through them may be obtained. The slots or holes may be 
closed, or nearly closed, at the pole faces, and usually this is preferred, 
as open slots increase the magnetising power required in the field wind- 
ing which, in turn, necessitates more field turns, and results in greater 
field self-induction. The cross-section of iron in the poles is preferably 


such that but little magnetising power is absorbed in addition to that 


required for the air-gap until the current exceeds the normal rated 
amperes of the motor. Beyond this normal current, the teeth between 
the pole slots rapidly approach saturation. In order to secure this result, 
the parts in which the cross-section of the magnetic circuit is reduced 
should be of comparatively short length, but should, of c»urse, be worked 
at a high induction. It is not necessary or desirable to subject the whole 
yoke to a high induction, as the desired results can be obtained by having 
a short length of small cross-section, whereas, if the whole yoke be sub- 
jected to a high induction, the losses due to reversals in the core will be 
objectionably large, and also the magnetic leakage into the surrounding 
frame and through the field windings will be objectionable. 

The self-induction of the armature which results from a cross-induc- 
tion through the poles, in which the magnetic lines enter at one edge or 
side of the pole and pass through the core to the opposite edge or side, 
is also reduced and limited by the arrangement of slots or holes which 
has been described and which would not be obtained in the same degree 
if the whole yoke were saturated, provided the field cores in the two 
cases required the same number of ampere-turns in the field for mag- 
netising them. The cross-induction of the armature is due to the mag- 
netic flux which passes through the field poles, the path for any given 
pole being through the teeth at one side, then across the slots and also 
across the pole back of the slots and then along the teeth at the other 
side of the pole and back to the armature. The smaller the section of 
the teeth and the more highly they are saturated, the less will be the 
cross-induction with a given current in the armature. As it is desired 
to have the induction in these teeth quite high, it is, as above pointed 
out, desirable to have the teeth as small as possible, and, therefore, the 
magnetic reluctance of the field circuit is concentrated near the pole-face 
instead of being distributed through the whole yoke. The total useful 
flux through the armature and field sets up no effective E.M.F. of self- 
induction in the armature windings, as it will add to the counter E.M.F. 
at one part and subtract at another part of such winding. But the 
E.M.F. set up by the cross-induction does not neutralise itself in the 
same way, and thus becomes an E.M.F. of the same character as that set 
up in the field windings. The cross-flux from the armature may be 
further limited by the suitable interposition of a secondary circuit, if 
desired. For example, if a slot at the middle of the pole contain a con- 
ducting plate or closed coil, it will oppose the magnetio flow which would 
tend to cross the slot. If the ends of a conductor placed through the 
middle slot be connected with the outer frame of the machine at each 
end, or if the conductor be closed around the outside of the yoke, then 
the secondary circuit thus formed will oppose the flow of the cross- 
induction which tends to pass through the section of iron back of the slots. 

The armature winding of the motor is of the closed coil type and is 
closed upon itself before being connected to the commutator, relatively 
high resistance leads being inserted between the winding and the respec- 
tive commutator bars. As the magnetic tield of the motor is alternating, 
any short-circuited turn through which the magnetic flux from a field- 
pole passes will have a secondary current set up in it. By the well-known 
laws of the transformer the ampere-turns in such short-circuited secondary 
will approximate the ampere-turns in the primary winding, which is, in 
this case, the field-magnet winding. Certain coils of the armature winding 
are short circuited through the brushes when the adjacent commutator 
bars to which the ends of the coils are connected are bridged by the brushes, 
and when the latter are located in neutral positions or without lead, 
the short-circuited turns surround the paths of the magnetic flux and 
are, therefore, good secondary circuits in which relatively large secondary 
currents are set up by induction. This is the principal cause of the 
excessive sparking in series motors of ordinary construction, when it is 
attempted to operate them upon an alternating-current circuit. In order 
to obviate destructive sparking, the current in the short-circuited turns 
of the armature coil should be limited to an amount materially less than 
what would normally flow. I have found that by inserting a definite 
amount of resistance in each of the leads between the closed winding 
and the commutator bars, it is possible to so limit the secondary current 
due to the alternating field flux as to prevent injurious sparking. The 
working currents in the armature winding will not pass through these 
res'stances except at the bars in contact with the brushes, because the 
armature winding is closed on itself inside or beyond the resistance 
leads. Consequently, the loss in the winding due to the introduction 
of the resistance can be relatively small, and when the armature is 
rotating, this loss is distributed successively through all the resistances, 
thus making the average loss per resistance lead very small. Various 
ways of introducing such a resistance will be described in connection 
with the accompanying drawings. 

With a given current in the motor, the turn of each armature coil 
which is short-circuited by a brush will tend to have the same E.M.F. set 
up in it irrespective of the E.M.F. applied to the motor. Therefore, the 
resistance in the leads may be such that the short-circuited current 
developed will be limited in amount, and, generally speaking, with full- 
load current in the motor; the resistance should be such that the short- 
circuited current will not exceed, say, twice the value of the full-load 
current. The resistance in each short-circuit will include the resistance 
of the turn itself plus the resistance of two of the leads, plus also the 
resistance of the brushholders and brushes. As will appear from what 
has already been stated, the conditions for suitably low self-induction and 
for a proper ratio of field ampere-turns to armature ampere-turns prac- 
tically determine the number of poles the motor should have with a given 
rate of alternation and speed. "This motor will require a relatively larger 
number of poles as compared with direct.current motors of corresponding 
size. Moreover, the conditions of good commutation are that the arma- 
ture circuits of the motor be connected in parallel, and that the number of 
turns between consecutive armature bars besmall. It follows, therefore, 
that the voltage of the motor is definitely limited, and it is found that 
the actual voltage is low relative to that for which direct-current motors 
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may be wound—such, for example, as motors employed in ordinary 
electric traction. While this characteristic would be a serious limita- 
tion in connection with the distribution of energy for direct-current 
traction motors, it is of minor consequence in connection with alter- 
nating-current motors, since transformers may be interposed between 
the supply-circuit and the motors, which may be designed to receive 
practically any voltage from the line and to deliver any desired 
voltage to the motors. In service, a motor may require either a 
constant voltage or a variable voltage. For variable speed work 
the variable voltage is usually desired. A variable voltage may be 
obtained by the introduction of resistance or self-induction into the 
circuit or, preferably, by means of a transformer in which the rate of 
transformation is suitably changed. The several elements which are 
involved are the motor, the controller, the supply circuit and the trans- 
former. The motor, as has been pointed out, has inherent limitations as 
to the voltage for which it can be wound, which are independent of the 
transforme's, the controller and the voltage of the supply circuit. The 
current and the voltage which can be most advantageously handled by 
the controller may be entirely different from those of the motor. For 
example, it may be advantageous to design the controller for one-third of 
the current and three times the voltage which are required by the motor. 
The line voltage may, in turn, be entirely too high to be introduced 
directly into the controller or the motor. 
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voltage of the motor, ће voltage of the controller and the voltage of the 
supply circuit, and their respective currents, which may be most advan- 
tageously utilised, may be widely different. It is possible, however, by 
means of one or more transformers, to operate а motor adapted to any 
voltage by a controller adapted to any voltage from a supply circuit of 
any voltage. A convenient method of control consists in connecting a 
main transformer across the supply circuit, its secondary being included 
with the motor circuit but having included in series the secondary of a 
series transformer, the primary of which derives current either directly 
or indirectly from the main circuit and is capable:of adding to or subtrac- 
ting from the E.M F. developed in the secondary of the main transformer. 

This invention is applicable in cases where frequent starting is required, 
as, for instance, in electric traction systems. It is now the common 
practice in operating electric cars to have two or more electric motors 
upon each car, and for the purpose of securing varying speeds means are 
usually employed for connecting the motors either in series or in parallel, 
and for introducing more or less ohmic resistance into the circuits of the 
motors. With single-phase motors constructed according to my inven- 
tion, it is possible to dispense with practically all ohmic resistances for 
reguluting purposes, and it is not necessary to connect the motors suc- 
cessively in series and in parallel for the purposes of regulation, but the 
motors may ke permanently connected either in parallel or in series and 
all the benefits of the usual series parallel control, às employed. with 
direct-current motors, may be obtained by varying the E. M. F. applied to 
the alternating-current motors. In some instances, it may be desired to 
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connect the motors permanently in series—for instance, in cases where 
the reduced current will be more suitable for the controllers, or where 
the increased voltage presents advantages such as would be secured if this 
voltage were equal to that of the supply circuit. The method of control 
by means of variable ratio of transformation in the transformer is one 
which provides a very much higher degree of economy in starting and at 
low speeds than is obtained in the usual method of operating direct- 
current motors where the voltage is reduced by means of rheostats, 
either with or without the series parallel method of control. In 
electric traction work, in which starting is frequent, a very large per 
cent. of the power delivered to the car may bo lost in rheostate, 
thus greatly reducing the efficiency and increasing the cost of opera- 
tion. It is to be understood, however, that the rheostatic method 
of control may be used with the form of alternating.current motors 
herein described, if desired, but usually the advantages of operat- 
ing by means of transformers with variable E.M.F. ratio without rheo- 
stats are very great. The voltage delivered by the transformers is 
that required by the motor, so that there are practically no losses except 
those inherent in the transformers and motors, both of which are capable 
of being so designed as to have high efficiency. With this system, full 
load torque or several times full load torque at starting may be developed 
with a very small amount of energy from the supply circuit. It also 
follows that with a given torque developed by the motors, the power 
taken from the circuit is substan- 
tially proportional to the speed of 
the motors, which is not the case 
with direct-current motors. 

In the accompanying drawings, 
Fig. 1 is a view, partially in side 
elevation and partially in longi- 
tudinal section, of a motor con- 
structed in accordance with my 
invention. Figs. 2 and 3 are detail 
sectional views of two of the 
combined resistance leads and 
connectors between the armature 
conductors and the commutator 
segments. Figs. 4, 5 and 6 are 
detail views illustrating modified 
arrangements of resistance leads 
for connecting the armature con- 
ductors with the commutator 
segments. Figs. 7, 8 and 9 are 
detail views of different forms 
of field-magnet core constructicn. 
Fig. 10 is a diagrammatic develop- 
ment of a portion of the armature 
winding and connections between 
the same and the commutator 
segments. As here shown, the 
armature 1 comprises a skeleton 
open-work frame or spider 2, the 
hub 3 of which is in the form of a 
sleeve mounted upon and suitably 
keyed to a shaft, 4, this sleeve 
being extended, at one end, to 
receive a commutator cylinder, 5, 
which is also suitably keyed to it. 
The core 6 of the armature is 
built up in the usual manner of 
thin plates or laminæ, properly 
spaced apart at intervals by venti- 
lating spaces 7 and provided with 
slots, which, in the present case, 
are 72 in number, in which are 
mounted the insulated conductors 8 
constituting the coils of the arma- 
ture winding. These coils or con- 
ductors, as shown, are of strap 
copper, the turns of which are 
located side by side in the slots, forming three separate coils, which span 
the core from the first to the ninth slot, and so on around the core. The 
coils are properly joined together at one end of the armature by means of 
suitable connectors, 9 and 10, во as to form a closed parallel winding. The 
connectors 10 are provided with sockets 11, in which are fastened the outer 
ends of suitable connecting wires or strips, 12, the inner ends of which 
are connected to balancing rings, 13, in a well-known manner. 

For the purpose of reducing the secondary currents that are generated 
by the alternating magnetic field in the coils which are short-circuited 
at the brushes to substantially non-sparking limits, I join the con- 
nectors 9 and 10 to the several commutator bars 14 by means of 
relatively high resistance leads 15, there being in the present case 
216 commutator bars and the same number of leads, As employed by 
me, these leads are in the form of strips of German silver, and their 
dimensions are accurately determined, in view of the specific resistance 
of the material, so as to reduce the secondary current, above referred to, 
to the desired limits, and the form and arrangement of the leads are 
als» such as to be properly accommodated by the space available and so 
as to be properly ventilated and securely supported independently of each 
other. The commutator brushes, 141, are arranged in sets in the holders 
or arms, and, in the present instance, the arms or holders are eight in 
number. The brushes and arms may be of usual material and construc- 
tion and connected in the usual manner to properly co-operate with the 
commutator cylinder and the supply circuit. As indicated in Fig. 1, the 
leads 16 are bent into substantially the form of U-shaped loops, 
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the inner ends of wich are held in place by means of a suitable 
winding, 16, an ir sulating band, 17, being interposed between the 
leads and the seeve 3 of the armature spider. As illustrated in 
Fig. 4, the esistance leads 151 are shown as having a substantially 
U-shaped form, one arm of which extends beyond the other for con- 
nection to the commutator bar and the two arms of which are approxi- 
mately parallel to the armature axis. In Fig. 5 the resistance leads 152 
are shown as having each a main body postion substantially perpendicular 
to the armature axis and an outer end which extends appronta t at 
right angles to the body portion for connection to the commutator bar 
In this case, the end of the armature conductors project inwardly, 
approximately parallel to the body portions of the leads, for connection to 
the connectors 91, which are also substantially at right angles to the 
body portions of the resistance leads. In Fig. 6 the resistance leads 153 
are connected to the ends of the armature conductors, at the end oppo- 
site the commutator, and project through the spider to the commutator 
and, substantially parallel to the axis of the armature. Other forms and 
arrangements of resistance leads may, perhaps, be devised which will be 
adapted for the purpose. These, I have shown, are such as I have been 
able to devise to most satisfactorily provide the necessary resistance and, 
at the same time, be economically and safely disposed in the available 
space in the motor. 

As has already been pointed out the number of field magnet-poles of 
the motor must be directly proportional to the rate of current alternation 
in the supply circuit, and other conditions, which have been heretofore 
pointed out in detail, render it desirable, and, in fact, necessary, for 
successful operatson that the rate of line alternations shall be low, and 
that the rate of armature alternations shall be relatively high. The 
motor here illustrated and described was designed for a frequency of 
2,000 line alternations per minute, and the motor which is adapted to 
this number of alternations and the other conditions has eight field- 
magnet poles. T?.e field-magnet соге 18 is in the form of a hollow cylinder 
and is built ap of thin plates or lamina, the laminated construction being 
necessary by reason of the fact that the magnetic flux, due to the field- 
magnet winding, is сиы 

The polar projections or pole-pieces 19 are provided with holes or per- 
forations 20 extending through the same, transversely to the direction 
of armature rotation, and located in close proximity to the ends of the 
polar projections or pole-pieces, and the depth of the body portion of 
the core is reduced at the rear of each polar projection, as shown at 181, 
in Figs. 7, 8 and 9, in order to aid in reducing the cross-magnetisation and, 
шише ore пе armature self-induction, The slots 20 are made com- 
paratively low in order to keep the iron loes low and at the same time 
to ensure the desired saturation of the adjacent iron when the current 
ea exceeds the rated amperes of the motor. These slots may be 
entirely closed at the pole-faces, as indicated in Figs. 7 and 8, or they may 
have narrow openings, as shown in Fig. 9, but in every case where open 
slots are employed the openings should be small. As shown in Fig. 7 
there are eight of the holes 20, which, as above stated, are of such dimen 
sions and so spaced as to provide a cross-section of metal between 
them which will become quickly saturated when the current in the field 
magnet windings materially exceeds the rated amperes for which the 
motor is designed. In Fig. 8 are shown віх holes, 20, and at approximately 
the middle of the pole-piece is a hole, 21, which is of materially greater 
depth than the holes 20. In this hole 21 is located a bar or pae 22, of 
copper or other good conducting material, for the purpose of serving as 
& closed secondary circuit to reduce the armature self-induction due to 
the eross-magnetisation. In Fig. 8 is shown a plate, 23, of copper or 
other good conducting material, which also acts as a secondary elosed 
circuit to oppose any cross-magnetising flux which tends to pas: outside 
of the core 18 of the fleld- magnet. In Fig. 9 the construction is the same 
as that shown in Fig. 8, exoept that a single turn, 24, of wire constituting 
a closed coil is placed in the middle slot 21, instead of the bar or plate 
22, and the plate 28 is omitted. Other forms of conductors suitably 
disposed to act as secondaries and thus oppose the cross-magnetising flux 
might be employed, if desired, those shown being set forth merely as 
examples that I have found well adapted for the purpose. The field 
magnet winding 25 is here shown as comprising eight coils of strap 
copper, bent edgewise and connected in series and so insulated and sup- 
ported as to perform the functions desired, and, at the same time, be 
effectively insulated and occupy a minimum amount of space. Iu the 
present case the winding comprises 20 turns, one-half of the coils having 
three turns and the other half having two turns, and the coils of the two 
sets are alternately TE еде aroundthe core. A greater number of turns 
may be employed, if desired, provided they are so connected that the 
number of turns in series does not materially exceed that specified above. 

The field magnet core and coils are mounted in & casing, 26, which is 
provided with extensions at its ends to enclose also the armature and 
commutator. As shown, this casing projects inwardly, at the backs of 
the pole-pieces, to constitute supports for the core 18, and is correspond- 
ingly hollowed out as regards its exterior, as indicated at 27, so as to 
lessen the weight of the structure. This form may be varied from what 
is shown, if desired, and the points of support between the core and the 
casing may be otherwise located. The casing may also be made of 
open-work skeleton construction, if desired, since its oftice is mainly 
that of a support for the field- magnet. 

Various methods of controlling motors, constructed in accordance with 
this invention, may be employed, it being preferable, as above stated, to vary 

the E.M.F. applied tothe motors. For this purpose a transformer may be 
interposed between the motor and the supply mains, and the E.M.F. of 
the secondary may be varied by varying the number of windings of the 
primary or secondary, or varying their magnetic relationship in a manner 
well known in the art. Either a two-coil transformer or an auto-trans- 
former may be employed. Another very convenient means consists in 
the employment of a three-coil transformer, the third coil of which is 


connected with the primary coil of a second transformer, the secondary 
coil of which is in series with the secondary coil of the main trans- 
former, as above described. Rheostats or similar adjusting means may 
obviously be employed in addition to or instead of the means for varying 
the voltage. It will be understood, however, that the invention is noi 
limited to the method of control or restricted to any precise method. 


The claims are: 


1. A single-phase alternating-current series-wound motor, in which the 
ratio of the field-magnet self-induction to the armature counter E.M.F. ie 
approximately equal to the ratio of the line alternations to armature 

ternations, substantially as described, 

2. A single-phase alternating-current series-wound motor having a 
closed-coil parallel-wound armature with relatively high resistance leads 
connecting the armature coils with the several commutator bars, and a 
fleld-magnet the poles of which have slots transverse to the direction of 
rotation of the armature and with or without a closed conductor inserted 
in one of the slots and extending through approximately the central 
portion of the pole, substantially as described. 

3. For use with single-phase alternating electric currents, a series- 
wound motor having the ratio of the number of :t t field poles to the 
number of current alternations per minute approximately as 1 to 250, 
and having a ratio of field ampere-turns to armature ampere-turns 
approximately as 20 to 27. 

Electric motors for use with single-phase alternating currents con- 
structed substantially as described with reference to the accompanying 


drawings. 


ON THE MAGNETIC DISPERSION IN INDUCTION 
MOTOBS, AND ITS INFLUENCE ON THE DESIGN 
OF THESE MACHINES.* 


BY DR. HANS BEHN-ESCHENBURG. 


I.-—ON THE DISPERSION-COEFFICIENT o. 


As is known, in the theory of induction motors, a dominant part 
is played by the coefficient of magnetic dispersion which may be 
defined by the expression 

_М,\М,, 


c zl E e o о ә © o в (1) 
ila 
wherein M, and M, denote the coefficients of mutual induction, LI 
and L, the coefficients of self-induction of the corresponding winding 
elements of the inducing and induced systems. "The coeflicient о is 
most simply obtained experimentally as the quotient of the mag- 
netising current by the short-circuit current at equal terminal 
potentials. If we neglect the relatively small correcting terms 
which depend on the ohmic resistance and the no-load losses, the 
dispersion coefficient may be approximately stated by the expression 
C= 2 , ° e е ° ° e ө ° 


(2) 
k 


where J, denotes the no-load current and J, the short-circuit cur- 
rent, reduced to equal terminal potentials. 

Here at the outset, for fixing the limits of accuracy which in this 
investigation will be assumed as convenient, let it be laid down that 
the values of е experimentally obtained for motors of equal size and 
precisely similar winding, differ amongst themselves frequently 
from 10 to 20 per cent., probably because the dimensions of the air- 
gap, of the slots, of the winding pitches, &c., which determine the 
magnitude of ø, cannot, in different examples of the same type, 
actually be turned out alike with mathematical precision. The 
experimental values deduced in the following investigations to 
determine the coefficient о are mean values selected with great pre- 
caution from a large series of machines of similar type, or from 
observations made on some individual motor in which the separate 
dimensions could be varied. The distinct importance of the 
coefficient ø lies, as is known, in the limitation by it of the maxi- 
inum power-factor, and of the capacity for overload of the motor. 
As is known, we have the approximate relation 


соз Фах. = 1—20 ; 
and the maximum torque, relatively to the torque which exists at 
the maximum power-factor, is 


y 2 Kis 
Let it be assumed that ø lies between the limits 0:1 and 0:02, and 
that the accuracy of the values of ø for à motor of known dimensions 
does not exceed 10 per cent., then the accuracy in the predetermina- 
tion of the maximum power-factor will attain about 1 per cent., and 
that of the capacity for overload about 9 per cent. But these are 


E 
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* The researches described in this ommunication were imparted in 
April, 1903, to Prof. Silvanus P. Thompson, on whose suggestion thsy 
were communicated in their present form to the Institution of Electrical 
Engineers in the summer, and have since been translated into English. 
The Paper was read in abstract by Prof. Thompson at the meeting of the 
Institution on January 15, 1904. 
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degrees of accuracy which quite equal the accuracy of the experi- 
mental determination of these qualities attainable in practice. 

In accordance with these limits of accuracy, it seems convenient 
to confine an investigation into the dispersion coefficient to a quali- 
tative separation of the nost important factors which in any general 
consideration are the determining ones, and t» an experimental 
fixing of the order of magnitude of these factors. The coefficient o 
appears to be made up of a series of single terms and factors, to 
which in the various theories different degrees of importance are 
attributed. So long as these individual quantities cannot be sys- 
tematically separated experimentally one from the other, one may 
easily find a concordance between the total values of o as ascertained 
by experiment and as caleulated by theory, even though the theo- 
retical composition of the total value out of the individual con- 
siderations were false. 

IL.--THEORY. 

In order not to complicate inconveniently the theoretical part 
of this investigation. consideration will from the outset be confined 
to a three-phase motor the primary and secondary systems of which 
possess equal numbers of windings, which are arranged in the same 
manner in an approximately equal number of similar slots, so that 
the dispersion ratios iu the two systems may be approximately 
equal, or at least capable of being ехргеѕѕеі by a mean value. In 
due course, in the experimental part, it will be considered what is 
the influence which any departure from this hypothetical uniforin 
arrangement of windings will exert. Moreover, this assumption, 
while making for simplicity, is useful in demonstrating relations 
which depend upon a, and it will be shown that within the above- 
stated limits of accuracy it is of general validity. 

Further, in what follows, we make the assumption generally that 
the so-called magnetic resistance in the iron parts of the motor is 
small in comparison with the magnetic resistance of the air-gap. 
This condition may obviously always be fulfilled if we confine our- 
selves to such degrees of saturation that the magnetising current is 
proportional to the terminal voltage. 

In formula (1), giving the definition of о, it is primarily to be 
noted that с must practically be a quantity smaller than 0:1; and 
that, having regard to the degrees of accuracy required in practice, 
quantities smaller than 01 are negligible relatively to unity. For 
a motor with stator and rotor windings that arc alike, we may 


substitute 
M,=M,=M; 
L?- M? L-M 
h Itl жш c Le э 
whence 1 2 L (8) 


In what follows we will apply the coefficients L and M to the 
winding of one group of coils, constituting one phase in one pole- 
pitch of the motor. Let w be the number of turns of this group of 


coils, and let the group consist of : single coils, which are disposed 


in 9 pl lots. For the three-phase motor, N is, therefore, the num- 


ber of slots per pole-pitch. Then E denotes the magnetic flux which 


intersects the windings w when these same windings are traversed 
by a current of strength =1. Also з із the magnetie flux which 
w 


intersects the windings of one system when the windings of the 
other system are traversed by a current of strength = 1. 


$ 1—THE WINDING-COEFFICIENT. 


In every motor there necessarily exists a difference between the 
self-induction of the winding of one system and the mutual-induction 
between corresponding portions of the windings of the primary and 
secondary systems, even if there were no so-called magnetic leakage 
to influence the relation. 

To simplify the exposition, let us consider a motor in which both 
systems posscss a precisely similar number of slots, and in which 
the iron teeth lying between the slots are of precisely similar form 
Let both systems be wound in the usual manner; in fact, let one 
system contain a primary winding which is arranged in the manner 
of the three-phase motor in one-third of the slots within the pitch 
of one pole, while the induced system consists of a number of con- 
ductors regularly distributed in all the slots. It will be assumed 
that no leakage is present in the two systems. ‘Then let us distin- 
guish two extreme positions in which the two systems may be placed 
opposite to one another--i. the tecth of one system stand exactly 
opposite the teeth of the second system; ii. the teeth of the one 
system stand exactly opposite the slots or holes of the second system. 
In both positions let the same number of magnetic lines be generated 

y the primary winding, and pass over from the teeth of the first 
system into the teeth of the second system. It is self-evident that 
in the former position the mutual-induction will be exactly equal 
to the self-induction, since the secondary conductors are surrounded 
by exactly as many magnetic lines as are the primary. In the latter 


position, on the contrary, a portion of the magnetic lines will enclose 
a smaller number of secondary conductors than they do in the 
former position. 

The total amount of the mutual-induction may be measured in a 
simple way as the sum of a set of products, each product being the 
amount of a branch of the magnetic flux proceeding out of a primary 
tooth multiplied by the number of secondary conductors which this 
branch of the flux surrounds until it again returns into the primary 
system. The difference between the amounts so reckoned of the 
mutual-induction in the two extreme positions gives the loss of the 
mutual-induction which occurs in the second position. This loss is 
equal to the difference between the self-induction and the mutual. 
induction in this second position. But now, since during the opera- 
tion of the motor, in consequence of the slip, the teeth of the two 
systems glide past one another in their relative positions, it follows 
that half the difference of the mutual-inductions in the two extreme 
positions will indicate the mean value of this difference while 
running. If one exchanges the respective rôles of the primary and 
secondary systems, the estimate so made of this difference will 
apply equally to the stator system as to the rotor system of the 
motor. Strictly speaking, in this regard the windings of all the slots 
in their actual and complete relations ought to be taken into con- 
sideration All the phases of the winding of the one system act 
successively and together upon all tho phases of the winding of the 
second system. In consequence there occur in general at definite 
places in each system the known distortions and inequalities of the 
magnetic field, and these are bound up with the practical limitation 
of the number of current-phases to two, three, four or six phases. In 
the case of three-phase windings this inequality may amount to 
15 per cent. But this complete investigation would entail difficulties 
out of proportion to its usefulness, having regard to the desired 
limits of accuracy. The principle of the phenomenon, and also the 
magnitude of the determining relations, admits of being expressed 
to a sufficiently close approximation in a simple investigation which 
takes into account one phase only of the primary winding of a three- 
phase motor. 
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Let us assume, as the first and simplest case, a motor possessing 
in its primary and secondary systems three slots and three teeth per 
pole-pitch. The primary winding in one phase may be represented 
by a single turn, which lies in the slots 2 and 5 (see Fig. 1) of the 
primary system. The secondary system has one conductor, L, in 
each slot. The slots and teeth of each system are numbered pro 
gressively from left to right. Doubtless the schematic represents 
tion of the figures will be intelligible without further explanation. 
Let the arrow-heads indicate the course of the magnetic lines, an 
let each arrow denote a portion of the magnetic flux amounting € 
the value f. 

From the figure the amount of the mutual.induction may now А 
read off in the following manner namely, that each separate parti 
re-entrant magnetic flux of amount f will be multiplied by the num. 
ber of secondary conductors L which itembraces. From the middle 
tooth 4 there emerge to left and right two magnetic fluxes each 0 
value f, each of which surrounds three conductors. Therefore the 
tooth 4 contributes toward the mutual. induction an amount equal 1 
2xfx38xL. From each of the teeth 8 and 5 there emerge tv? 
fluxes f, each of which surrounds one conductor—namely, co 
ductors 2 and 5 respectively. These fluxes, therefore, contribute 
the amount 2x2xfx1xL. The total mutual-induction of thi 
system in this position may therefore be stated as of the value 


2f x 3L+2 х FX IL IO (fx L). 


In Fig. la the same system is depicted in the second position, 11 
which the tecth of one system stand opposite the slots of the other. 
Let the same total magnetic flux as before pass over from each toot 
of the primary system into the secondary system; but it must now 
divide itself between two teeth of the secondary system. But a ше“ 
superficial observation makes it evident that a part of the flux n 
no longer encloses any secondary conductors, and that, on the other 
hand, the secondary conductor No. 3 is not surrounded by any oe 

Let us count up, as for Fig. 1, the amount of the induction ; t 
we find for the fluxes which emerge from the middle tooth t 
induction values 2fx 2L for the fluxes of teeth 8 and 5 the value 


THE ELECTRICIAN, 


JANUARY 22, 1904 527 


2fx 2L+2fx0L=2x2fxL. The sum of these is now 8fxL; 
that is to say, only 80 per cent. of the mutual-induction as it was in 
the first position. In other words, we therefore lose in this position 
20 per cent. of the total flux for the mutual-induction. 

If we carry out the similar investigation for a primary and a 
secondary system with six slots per pole-pitch, in which the winding 
of the primary system consists of two windings lying in two (pairs 
ot) slots, we then obtain, according to Figs. 2 and 24, in the first 
position a total of 36f x L, in the second position 33fx L. In the 
second position we therefore lose about 10 per cent. of the mutual- 
induction, or in the mean between the two positions about 5 per cent. 

In a similar way we get for two systems with nine slots per pole- 
pitch, and a primary winding of three windings distributed in three 
(pairs of) slots, in the first position & total of mutual induction of 
119fx L; in the second position, 114£ x L. (In this case there is 
assumed for calculation a flux of 8f in each tooth of the primary 
system that is entirely surrounded by three primary windings.) 


For systems with 15 slots per pole-pitch and five primary windings 
one gets, in the first position, 545fx L; in the second position 
5387 х L. (In this case there is assumed a flux of 3f in а primary 
tooth which is surrounded by all five windings.) 

If now, in place of the two systems having equal numbers of 
slots, we examine the case of two systems with unequal numbers of 
slots, then the distribution of the magnetic fluxes through the indi- 
vidual teeth takes a rather more complicated form in the different 
positions. But the character of the phenomenon is que like that 
of the cases above considered. In general there can be found two 
positions in which the value of the mutual-induction is respectively 
a maximum and a minimum. The maximum value agrees approxi- 
mately with the value of the induction in the first position of the 
system with equal numbers of slots. But in this the values are to 
be compared with the primary system for equal numbers of slots, 
and with the secondary system as to equal numbers of conductors. 
For example, if a secondary system with nine conductors in nine slots 
is to be compared with a system of 15 conductors in 15 slots, then 
the value of the induction in the first case must be raised in the 
proportion 15 : 9, since in each slot 15/9 of a conductor will be 
assumed. 


Also in the cases of systems with different numbers of slots the 
action on one another of all the phases of the primary current, 
strictly stated, must be taken into consideration. Then the influence 
of the inequality of the field will have a predominant effect. Further, 
the distribution of the winding, and the winding-pitch in the two 
systems, must be accurately set out for each particular case. These 
influences, however, involve very detailed expressions, and yet they 
exercise on the character of the phenomenon and on the magnitude 
of the relations involved so little change, that they may be passed 
over in the scope of this inquiry, the difficulty of which lies rather 
in its experimental part. 

As an example we consider, as in Figs. 3 and 84, the mutual- 
induction of two systems of which the primary system has six slots 
per pole-pitch, with two winding as in Fig. 2, and the secondary 
system nine slots per pole-pitch with nine conductors. In the first 


position, Fig, 3, the amount of the mutual-induction is 54f x L; in. 


the second position, 92/x L. If the secondary number of con- 
ductors 9 is for comparison with Fig. 2reduced inthe proportion 6:9, 


then in the first position we have the value 54x 8 xfx L=86fxL, 
exactly as in Fig. 2. In the second position, Fig. 84, the amount is 
84:6f x L, while in Fig. 2 the amount 88f x L was obtained. 

A similar calculation was made for a primary system with nine 
slots and three windings, and & secondary system with 15 slots and 
15 conductors. Here there was found in one position the value 
199f x L, in a second position the value 196/ x L. For comparison 
with the values which were given above for two systems with equal 
number of slots, nine per pole-pitch, these values must be reduced 
to equal numbers of conductors. Thus one obtains for the systems 


Fra. 3. 


with nine and 15 slots in the first position the value 119:5/ x L; in 
the second position, 117:5/ x L; for the system with nine slots in 
both primary and secondary we have earlier found in the first 
position 119/ x L, in the second position 114f x L. 

These considerations have been set out with this completeness, 
because they afford an insight into an essential element of tho 
so-called dispersion-coefficient с which does not arise out of ordinary 
magnetic leakage, but which must also occur in an ideally leakage- 
free motor; and in general the magnitude of this element will be 
greater than the so-called peripheral leakage. 

In order to obtain a view into the order of magnitude of this effect, 
which we shall denote as the cffect of the distribution of the winding, 
or effect of the iind ing-coc(ficient, let us assemble in & table the 
numerical values above obtained. As a measure of the influence of 
the winding соећсіепі, we may regard the quotient of the difference 


їч 


Fia. 34. 


of the maximum and minimum values of the induction divided by 
the maximum value. In order to be able to assign beforehand to 
these coefticients a mean value for all possible different positions of 
the two systems, we insert in the quotient the half of the difference 
between the maximum and minimum values. 


Half-difference 


— | Maximum value 
Primary. Secondary. | Maximum. | Minimum. = Winding-coefficient. 


Number of slots. Induction. 


3 3 10 8 10 per cent. 
6 6 86 33 42 „ 
6 9 86 84:6 2:8 „ 
9 9 119 114 21 „ 
9 15 199 196 075 „ 


(To be continued.) 
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GAS ENGINE ELECTRICITY WORKS. 


Judgment in the action, “Knight v. The Isle of Wight 
Electric Light and Power Co., which was delivered by Mr 
Justice JovcE on Wednesday, is reported in another column 
of this issue. Quite from its inception the scheme has been 
beset with difficulties and troubles well-nigh overwhelming 
and now it has received the worst blow of all. An illustrated 
description of the offending works at Ryde appeared on p i0 
of The Electrician for October 23, 1903, and, in the same isuk, 
a brief history setting forth the disadvantages under which t 
laboured was given in an editorial note. It will be remembered 
that the station is equipped with Tangye three-cylinder ver 
tical gas engines, supplied with fuel by two producers mant: 
factured by the same firm. The works were formally орле] 
on October Ist, seven months having been occupied in th 
erection, but before the trials were completed an action hal 
been commenced to restrain the Company from working, 2 
so objectionable were the nuisances alleged to be that a 
interim injunction was applied for, but refused by Mr. Justi 
JOYCE on October 21st. 

The plaintiff, Miss KNIGHT, carries on a school for young 
ladies, and her property is in proximity to that of the 
defendants ; she complained that the operation of the works 
interfered with the enjoyment of her property by reason? 
noise, smells and vibration. The defendants denied the 
nuisances alleged, and also pleaded that they were authorised 
to carry on the works by their Provisional Order, and that such 
temporary annoyance as might have been caused by the 
erection and starting of the works was speedily abated. T 
hearing of the case was fully reported in our issues? 
November 27th, December 4th, 11th and 18th. In his © 
sidered judgment, Mr. Justice ЈОҮСЕ has come to the conclusit 
that the nuisances complained of actually did exist, and da 
the company are not entitled by their Provisional Order “ 
continue the operation of the works in these circumstance" 
he also pointed out that as the contractor's workmen were stil 
engaged at the works, it was evident that the engines Wer 
not running to the defendant's satisfaction. The injunct! 
was, therefore, granted, but execution was stayed for а реп" 
of six weeks. It now remains to be seen what steps 1.“ 
company will take to abate the nuisances. They are onl} 
allowed six weeks to do this, and of course it would not к 
possible during so short an interval to replace the gas plant 
by steam plant. 

Before plans were drawn out, consid srable difficulty 
experienced in obtaining a suitable site The first posit!" 
chosen, which was quite far enough from inhabited hous: 
to prevent complaints being made, pr ved entirely out 9 
the question, owing to the impossibilit of sinking prope 
foundations. The Corporation of Ryde Objected to the cor 
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struction of the works on the second site selected ; and 
residents in the neighbourhood of the present site threatened 
strenuous opposition if the promoters proposed to erect a tall 
chimney, and under the terms of their lease the company were 
debarred from doing so. Thus, the company were “ between 
the devil and the deep sea "—they had already made three 
attempts at securing a site and now they were in such a posi- 
tion that they must either erect the station without a chimney 
or erect no station at all. They chose the former alternative 
and put down gas plant. Now it is patent to all engineers 
that every such installation on anything like a large scale 
must, owing to its very nature, cause a certain amount of 
noise and commotion, and the Ryde installation proved no 
exception. Indeed, the company admit that during the pre- 
liminary runs certain objectionable vapours were allowed to 
escape, and that the engines did not run quite as noiselessly as 
they have done subsequently. Naturally, a certain amount of 
time is required to bring such an undertaking to a state of 
maximum efficiency, and there is no doubt that everything is 
being done to effect this. During our visit to the works we 
carefully examined them while running and while shut down. 
On entering the station while the engines were at work, it 
was difficult to believe that they were not operated by steam, 
so quietly did they run. The exhaust is water-cooled, and by 
the time it reaches the atmosphere there is little or no noise 
or vapour. However, the decision of the Court is against the 
Company, who have our most sincere sympathy. 

Considered from a general point of view, the application of 
gas engines to electricity works has not yet proved itself an 
entire success. — We have consistently advocated in these 
columns the theoretical fitness of such engines for the purpose, 
but have at the same time pointed out certain difficulties which 
were inevitable. These prognostications have, unfortunately, 
turned out to be only too true; but it does not follow that the 
gas engine is doomed on this account. On the contrary, there 
is every reason to believe and hope that the inventive genius 
of manufacturers will be so stimulated as to overcome the 
troubles which now present themselves in so formidable a 
shape. The gas-engine industry has made gigantic strides in 
Europe within the last decade. Several Papers on the subject 
have been read before engineering societies in this country 
during the last few years and duly reported in our columns. 
The last Paper of this nature was one read by a Mr. J. R. 
BiBBINS before the American Institute of Electrical Engineers 
which draws particular attention to progress in the United 
States. He takes his figures from 15 installations, having an 
average capacity of 315 H. P., in 12 of which the generators are 
belt-driven, and the remaining three directly coupled to the 
engines. In the latter the generators supply three-phase 
eurrent for industrial purposes and run in parallel, which is 
somewhat unusual ап marks a distinct step forward in gas 
engine design and operation. The author comes to the con- 
clusion that for 1,000 H.P. equipment the respective first costs 
for steam and gas plants aro about equal—that is, when pro- 
ducers have to be put down, and this again depends to a certain 
extent on the capacity of tho gas storage provided. In addition 
to these facts, it should be borne in mind that the labour 
required for the actual opetation of gas plant is much less than 
that required for steam plant of the same capacity, it being 
maintained by some enginoors that the ratio is as great as 1 to 
2. Someinteresting figures relating to fuel economy are given 
by Mr. BIBBIN in his Paper. Assuming the steam consumption 
of an engine to be 11lb. per B. H. P.-hour, and taking coal having 
a calorific value of 14,000 B.Th.U., one pound of which will 
evaporate 1010. of water, it is found that 1:11Ь, of coal or 
15,400 B. Th. U. are consumed for every B.H.P.hour. Оп the 


other hand, a modern gas engine requires at full load, 10 to 
11 cubic feet (900 to 1,000 B.Th.U. per cubic foot) for every 
B.H.P.-hour, and this is equivalent to 10,000 to 11,000 B.Th.U. 
per B.H.P.-hour. There are, however, many other points of 
superiority claimed for the gas engine over the steam engine. 
The light load efficiency of the former is greater than that of 
the latter, and this is a point too important to be neglected 
by electricity works engineers. The cost of operation and 
maintenance is said to be lower. There are fewer auxi- 
liaries required, energy can be stored at times of light load 
without serious loss of efficiency, and possibly at a lower 
capital cost than with secondary batteries, thus tending 
towards a higher all-day efficiency. There are also cases in 
which the cylinder jacket water is used for heating offices and 
buildings, and there does not appear to be any serious objec- 
tion to this. When gas engines are employed for operating 
alternating-current generators, the principal conditions are 
that the frequency should be as low as possible and the 
revolving part of the generator should have a high peripheral 
velocity. Anything tending, therefore, to impede the con- 
struction and working of pioneer gas engine stations of 
moderate and large size is to be regretted, and we trust that 
Mr. Justice JOYCE'S decision will not have the same effect in 
retarding large scale experimental work in this direction as 
the famous Leyton injunction case did. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Lending of Maynetometer Bars.—C. Chree deals with the 
source of error found in the bending of magnetometer deflec- 
tion-bars. In magnetometer measurements, the deflecting 
magnet is carried by the deflection-bar at an appreciable 
height above the centre of gravity of the cross-section, and the 
bending of the bar when in use, under its own weight and 
that of the magnet with its carriage, results in an increase of 
the distance between the deflecting and the deflected magnets. 
To keep the instrument properly level, there ought to be a 
counterpoise on the other arm of the deflection-bar, at the 
same distance as the deflecting magnet from the centre. In 
the absence of such a counterpoise, supposing the instrument 
originally level, the weight of the magnet and carriage causes 
a slight tilting. In consequence of this, the point of suspen- 
sion of the deflected magnet moves towards the deflecting 
magnet, thus reducing the horizontal distance between them. 
Measurements of the bending effect have been made on over 
20 magnetometers at the National Physical Laboratory, and 
it is now the regular practice to take the effect into account 
in framing the certificates. The author fully describes the 
testing method. 

(C. Снвкк, Phil. Mag., January, 1904.] 


Rotation of Lines of Force.—The question as to whether the 
lines of force of a magnet revolve with it has been answered 
by Hoppe in the affirmative. He found that the lines of force 
show a slight drag in the direction of rotation. K. Düsing 
has endeavoured to reply to the further question as to whether 
the lines of force revolve with a rotating armature when the 
magnets remain fixed. Here, also, he found a slight drag. 
He laid a flat iron ring between the poles of a permanent 
magnet, covered it with paper, and dusted iron filings upon it. 
With a proper field-strength he obtained a slight tracing of the 
lines of force within the ring, in spite of its shielding action. 
He then substituted a piece of photographic paper for the 
ordinary paper, and mde the ring revolve about its own axis. 
The tracing of the lines of force obtained during the rotation 
was fixed by holding a lighted match over the paper. The 
tracing showed a distinct but slight inclination of the lines of 
force both within the ring and outside it in the direction of 
the rotation. The ring must, therefore, have dragged the 
lines of force with it to some extent. 

[K. DüsiNG, Ann. der Physik, No. 13, 1903.] 
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An Oscillator with Variable Cupacity.—The measurements 
hitherto made on the constants of electric oscillations have 
shown that the dielectric constant and the damping ratio 
depend not only upon the medium in which the oscillations 
are produced and transmitted, but also upon the principal 
wave-length emitted by the oscillator, which in turn depends 
upon the arrangement and dimensions of its various parts. 
E. Castelli has designed an oscillator in which the various 
systems of electric oscillations can be produced. and their 
wive-lengths varied continuously within wide limits. The 
primary und secondary plates consist of sheets of tinfoil 
suspended by pulleys and counterpoised, so that they are in 
equilibrium at any level. They can also be slid forward or 
backward, so that their distance apart and the amount of 
surface in direct opposition can be varied at will. In the 
course of his measurements with this oscillator, the author 
made an observation which he believes to be new. If a 
vucuum tube is used for discovering the nodes, and is 
gradually shifted beyond the node, it remains alight even in 
places where it would not light up if it approached it from 
the outside, The author compares this result with the fact 
that the distance between the carbons in an electric arc can 
bo increased while the arc is playing to lengths at which an 
are cannot. be ordinarily formed. 

[IE. Casten.t, Nuovo Cimento, July-August, 1903.) 


“lorimetry with Platinum Thermometers.—In the course of 
their previous determination of the water value of a Berthelot 
combustion calorimeter in electrical units, W. Jaegers and H. 
vou Steinwehr obtained a limit of error of 0:1 or 072 per cent. 
On that occasion they used mercury thermometers, and they 
expressed the hope that with platinum thermometers it would 
be found possible to reach a far higher degree of accuracy. 
This expectation has been fulfilled, and they now report upon 
the method adopted. The platinum thermometer owes its 
advantage chiefly to the fact that it is possible to operate with 
intervals of temperature as small as 1 or 2deg., which 
means that it is possible to use large quantities of water and 
that Newton’s law of cooling is strictly fulfilled. A point to 
be considered is that the thermometer must have as large a 
cooling constant as possible, in order to render the heating due 
to the measuring current harmless — The authors used a 
platinum wire 30em. long and 0 01mm. in diameter, drawn 
through a capillary glass tube bent into a straight loop, the 
two ends being fastened side by side in a block of ebonite. 
The loop was surrounded by a guard of wire netting. The 
temperature inertia was only about one-twentieth of that of a 
mercury thermometer. The authcrs used 10kg. of water, so that 
the water value of the metallic masses was only 1 per cent. 
of the total, and only had to be known to within 1 per cent. 
The electric energy introduced was about 250 watts per second. 
The results did not differ among themselves by more than one 
part in 5,000. | 


|Jaga ris and vox Strisweur, Verh. d. Physik Ges., Мау 20, 1903.] 


Малте т of Volcanic Rocks —P. David gives some further 
results of his observations on the permanence of the magnetism 
vf voleanie rocks, and on the inferences which may be drawn 
therefrom, He studied various building materials dating from 
the Gallo-Roman epoch, which had been in their places for two 
thousand уса. They showed all kinds of magnetisations, 
thus showing that the long period during which they had been 
under the intluence of the earth’s magnetic tield since they 
were put in thei places, had not sutheed to give them a 
uniform magnetisation. It was, of course. impossible to 
deduce anything from their maznetisation as to the magnetic 
conditions hien obtained at the epoch of their formation, 
since their original situation was quite unknown, The author. 
therefore, turned his attention to some flagstones in the 
ancient Temple of Mercury. on the summit of the Pay-de- 
Dome, which also dates from the Gallo Roman epoch. He 
had some cubes eut eut of the thisstones and determined their 
direction of maznetisatien. Ile found that the deciinition 
Was diferent m every stone, bu: the dip hal the same 
numeral value, though positive in one case anl negative in 
The obvious explanation ef this is that the flag— 
stones ай had the same maguetisation, but that ou laying 


Qo Cases 
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them down they were oriented in various directions horizon- 
tally. But vertically, they could only be laid in one direction, 
though they might be inverted and thus produce the inversion 
of the sign. The dip observed was about 55deg. The author 
hopes that these observations will shed some light on the 
quarry from which these enormous stones were cut. 

P. Davin, Comptes Rendus, January 4, 1904.] 


Physiological N-rays.—A. Charpentier has discovered some 
remarkable differences between the various kinds of rays given 
out by the human body according to their museular or nervous 
origin. The rays emitted by the nerves have the remarkable 
property of being intercepted to a greater extent by aluminium 
than by lead. “A thickness of half a millimetre,” says the 
author, suffices to appreciably obscure the beam emitted by 
a point of the brain. As regards the portion which traverses 
the plate, it is not absorbed by further thicknesses of alu- 
minium, even of 2cm. or 3cm. It, therefore, consists of pure 
N-rays proper." On the other hand, the rays emitted by the 
heart, by the diaphragm, and by the muscles generally are 
hardly appreciably affected by the interposition of aluminium, 
and what minute effect there is may be attributed tothe nerve- 
endings embedded in the muscles. Another difference between 
nerve-rays and muscle-rays is that the former are greatly 
increased by the slightest compression. Yet another distinct 
mark of the nerve.rays is found in their pronounced setion 
upon phosphorescent sulphide heated to 40 or 45°C. In reply 
to the complaints as to the difficulty of discovering the rays, 
the author gives some practical directions. He spreads a 
quantity of phosphorescent sulphide on black cardboard, in 
amount sufficient to give a very thin surface 2cm. in diameter, 
and fixes it with collodion. It is exposed for a short time to 
sunlight and observed in a moderately darkened room. The 
plate must be observed by indirect vision and without strained 
attention. It should be remembered especially that the increase 
in luminosity after the impact of the new rays is gradual. But 
the observations are by no means difficult. 

[A. CHARPENTIER, Comptes Rendus, January 4, 1904. 


COAL CONSUMPTION IN CENTRAL STATIONS.* 


BY ALFRED S. GILES. 


At the present time central station engineers are constantly 
brought face to face with the question of the price at which the: 
can supply power to factories and workshops, in competition with 
isolated steam power plants. It may be assumed that the question 
at issue will, perhaps, be most studied in Lancashire, where such 
large powers are being used in connection with the staple industrv 
of the country, and where fuel is comparatively within easy reach 
of the numerous manufacturing towns. 

In order to study the question of fuel economy, no better example 
could be taken than the coal consumption in the weaving and spin. 
ning milis of Lancashire, and the figures obtained may be compan:i 
with such items as agree with modern central station practice. W- 
may take it that weaving and spinning mills can produce an 
indicated horse-power-hour for about 2lb. of good coal, and these 
figures can be translated from indicated horse-power into units bx 
taking, say, 600 watts per indicated horse-power. Taking coal at 7s. 
per ton in Lancashire, we arrive at what we may call our idea 
tigure of 0:125d. per unit for coal consumption. 

Now let us look into the conditions of power generation in th: 
Weaving and spinning mill. Generally the plant consists of Lan- 
eashire boilers, hand or mechanically stoked, an economiser, and a 
compound condensing Corliss engine. The load-factor is. ci 
course, very high, practically 33 per cent.. and the losses from cox- 
densation in steam pipes are а minimum, whilst the power take = 
by the auxiliary machinery, feed pumps, Ke., is а very small per 
centage of the output. vet we find the ordinary cotton mill work = 
with a poor vacuum at certain times of the vear, comparatively low 
pressure, and without any superheat, except in isolated cases. T: 
fuel economy in the cotton mill mav. therefore. be accounted їг 
entirely by the іса асот, Many generating stations in this country 
could obtain the fuel economy of the cotton mill if they had the аз: 
lowd-fastor. and those stations which are suitably situated for cou! 
and Water supplies could show better figures In order to see in 
Wich items possible economics could be made, let us consider the і 
pont for point. 


Abstract of a Paper read before the Manchester Section of the Ins- 
tution of Evevirical Exg neers on Tuesday. 
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Table A.—Blackburn Fuel Tests. 


No. of Actual working test. | Calorimeter test. 
кү | Name of slack. Weight of coal. | Percent. Loads of Units Cost. Temp. before Temp. after Temp. i 
tons cwt. qrs. of ashes. ashes. generated. per unit. test. C. test. C. rise. C. B. Th. U. Price. 
1 |Arleyslack......... .. 163 6 1 | 208 | 34 40,769 | 0-360d. 6-99 13-0° 1° 774 
2 | Bickershaw rough.............. 260 5 3 11:9 31 78,001 | 0°317d. 8-5? ' 158 T TAE d 
3 | Park-lane Wigan slack ........ | 361 3 2 | 191 | 50 70,146 03394 8-0 146? | 60° | 11,507! 7/6 
Rose Bridge ................ s : m vs x ae | 7:169 13:4? 5-8° 11,120 778 
4 | Pearson & Knowles' Moss slack.. . - - - e| 8-7? 15:8? 7-19 | 18,538 8/8 
West Leigh rough slack ........ 231 19 1 18:5 43 | 63,231 0:359d. ` 9-09 15:2? 6:2? 11,797 8/0 
Pearson & Knowles’ washed slack 35 7 1 14:3 5 ' 9,984 034 3d. 9-6? 16-1? 6-5? 12.474 RIO 
Crompton Shawcross Ince slack.. 25 es PE ki Tm 9:19 15:4? 6:3? 11.990 8/1 
Ellerbeck slack ............ ve < » » 9-5? 15-99 | 57° | 10,927 | 7/9 
Duxbury Park ................ oe И a 7-69 13.99 56^ | 10,733 | 7/0 
5 | АпеувїасК................. les i 2o 9:2? 15:22. | 60° | 11,507 | 7/2 
6 | Haydock Collieries slack........ a "E vs up 9-4° 15:2° 5:8° | 11,313 | 8/5 
7 Meadow slack ......... ws 287 0 0 16:8 40 | 68,142 0:29'1d. 9:5? 15:8? 6:39 11.990 7/0 
8 | Trencherbone hard slack ...... 283 0 0 15:2 44 75,118 0:3794. No | sample with tendler. | 8/3 
PRORA er Tt MP 8 
Table B.— Coal Consumption in Electricity Supply Central Stations. Year 1902-1903. 
Steam orelec. 28 - 3 ч * wl © 
How fired. | auxiliary |с &'z & .'z|Superheat in Є 2 es 3. ns 
Town. Quality and calorific value. Mech. or | machinery. |=. § 8 8 8 degrees Price safle a flies 8 
hand. No. of units | 5 2 ч 55 | Fahrenheit. per ton. * 428 5а 
used 9 -8:1 8 CEP aW z 
Aberdeen ‚| S. Hetton, Wearmouth, Wilson & Clyde, &. hand and both both 13:4 none 11/6 11/10 0:47 17 49 
mechanical 11/9 12/6 
Blackburn... Wigan slack 11,900.................... mechanical both both none 73 |100 | 0:38 |17:45 
Blackpoo! .| Lanes. slack and nuts ...... both steam N.C. verv little 10/- aver. | 15:4 0:826 | 14:32 
Bootle........ Lancia. Sii oes a vere ̃¶ pute R en AA mechanical both C. ^ none 716 9:02 0-357 28:44 
Bradford...... 1170045 EE ВСЕ, we wove oeeaceee mechanical both both 200 | partially 9/9 about 1:1 0-214 | 20-93 
Bristol Rhymnly washed peas 13,500 to 14,000 .. ; 
Hanham slack 12,500 to 18,000.......... mechanical mostly steam| С partly 11/10— 7/6 8:6 | 0:54 | 13°75 
500 560 
Burnley ...... Small lump 13,2290 .................... both electric C. none 10/3 5'2 | 0:38 | 15°59 
Croydon qon Best Well. iu2229 924269 €» bs» s hand nearly all C. partly up to 24/6 53 0-66 |16'8I 
372,140 500 
Derby ß Small peas 14,1083 .................... both both C. А 50 7/8 13:2 | 0:543 13:36 
Devonport ....| Welsh hand steam C. gs 35 14/9 96 | O72 1902 
Dundee ...... Fife small about 11,000 .... ...... nnn both 295 000 С. 8 very little 9/6—7 7:7 0:35 13:63 
almost all a 
East Нат .... Hucknell steam and slackck k hand T C 60 above |19/9—12/6 62 | 06 12:95 
Edinburgh ....| Washed nuts 12,500 almost all both N.C slightly 6/11—7/6 6:35. 0:247 14:31 
mechanical | Р 
Glasgow 8 Washed nul 11000. . ne mechanical all purposes C. 500 7 6:05, 0:227 | 14-01 
745,801 
Halifax ...... Nets and BINGE „eie mechanical both 409,015 C. 130 to 450 7/6 9-6 | 0-39 1698 
Huddersfield г BBG ð˙ . (eos tes ева both both ©. none 5/5 1102 0:296 | 10°47 
Hull.. 6 „ 6 0 06 „ Yorkshire steam 1] 1.700 0000096 а 0 16 26 о 0 hand steam o * none 12 i 1:05 0:465 9:96 
Leeds ........ Smudge 10,000—11,000 ............ mechanical steam C. * Portn to 460 5 8:4 | 0:294 12°31 
Nottingham Part large, part pea nuts 9,000—10,000 both steam chiefly N.C none 9/.— 9/6 6:5 | 0:37 |16°3] 
Salford Күл ˙ l e mechanical | elec. 554.381 C 50 to 100 8/4 1:3 | 0:244 91-84 
Sheffield ...... Engine slack 12,000 6 600 mechanical "à C. none 1/9 T8 | 0-32 11˙92 
Southport ....| lack .ccoccsccccecccvccccveccvevessen hand both 95,977 | C. 60 to 100 1l 77 | 0:289 15˙31 
South ВА: ЮША: en exu Yet yd t mes o hand ateam G. none 9/6 6:3 0:32 15 82 
St. Helena ....| Lanes. lake hand both C " 460 6/9 »0 | 0-18 | 19°78 
Sunderland .. Durham bean and small 13,480.......... mechanical both both 40 none 9/10 10:0 | 0:535 17:87 
West Ham . . . Best Welsh Derby pea nuts both steam C. slightly 20/6 18/8) .. 0475 |12:82 
hand both se 10 none 7/3 9/1 7:9 0:43 18°38 
Tredegar best Welsh 13,500 ............ hand both 180,177 both к попе 22/43 5:2 | 0:637 17 38 
eee, оа ас mechanical | both 427,351 both 16 100 7/8 T-0 | 0:281 18:87 
Tramway Generating Stations. 
Glasgow ...... ! Washed singles 10,000 ................ mechanical | elec. 988,000| С. se 390—400 6/8 3:64 | 0:13 |477 
Shettield ..... Treeton washed and screened nuts 13,700. hand partly C. E none 8/8 4:3 |02 (37°15 
pius pase е а mechanical|partly93,861, C. : | none 12/4 89 | 058 29 5 


НшШ.......... | Hickleton Main washed slack | 


Table A gives the results of calorimeter tests recently made We know that the main object in all boiler firing should be to 


at the author's works before placing the annual coal contract. It 
will be readily observed from this table that the coal contracted for, 
No. 7, though neither so high in calorific value, nor so clean as 
the other coals, is the cheapest per unit generated, and the differ- 
ence in the cost is so large as to nullify the advantages of the other 
coals. 

As regards the question of handling coal, it may be said that if 
the central station is a small one, burning, say, 50 tons per week, 
mechanical stokers will show very little gain over hand-firing, unless 
it is necessary to avoid all smoke or to bam a very small low-class 
fuel. In large central stations, however, mechanical stokers are 
most satisfactory, for not only can a cheaper coal be used than with 
hand-firing, but the economy of labour in employing these machines 
in conjunction with coal elevating and conveying plant, may reach 
sometimes 30 to 40 per cent, over hand-firing. 


produce as much CO, as possible and as little CO. The proper 
supply of oxygen admitted to the furnace through and above the 
grate bars and at the bridge, and whether the air shall be supplied 
hot or cold, is what we have to study, and the importance of this is 
best illustrated by the fact that if carbon be consumed to CO, it pro- 
duces 14,650 B.T.U. per pound, if consumed to CO it produces 
4,400 B.T.U. per pound. 

The following table shows the per cent. loss of heat for different 
per cent. volume of CO, in the flue gases :— 


Percentage CO; in flue 
doncc | 23456 7 8 91011 12 18 14 15 


Percentage loss in heat.. 90 60 45 36 30 26 23 20 18 16 15 14 13 12 


It has been considered by many good authorities that the amount 
of excess air required for good combustion should not exceed 50 per 


a 
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cent., and be not less than 25 percent. by volume; but as there is 
such a marked difference between different coals, the thickness of 
the fire, and the amount of draught, it is evident that reliable data 
can only be obtained by individual tests. 


LATA. n 
— SL 


Lbs. of Coa! per Unit |Generated. 


radi 


8 Е: 
э 8 7? 
ә T 
Е 
T + 
^89 £ 
“$ 3 
a s 
11 
— es 
$3 € 3 5 XE 8 P 35 5 2 É u ES d 
S È 3 « xu 3 S à S 3 C 


BAK BURN, 1903.— Curve illustrating the coal con- 
sumption and cost in relation to load-factor. Price of 
coal, 7s. 3d. per ton; calorific value, 11,900 B.Th.U. 
S Load-factor each month per cent. 
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TE es SALFORD, 1903.— Curves showing lbs. of coal per unit 
8 generated, coal in pence per unit generated. Load - factor 
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Experiments appear to have been most exhaustively carried out 
on the Continent in connection with the heat transmission through 
the boiler plates to the water, and the results obtained prove that 
the cleanliness of the surfaces of the metal between the furnace 


gases and the water atleets the efficiency from 10 to 15 per cent., or 


Oven more, 


The loss of heat by radiation is a serious item; for instance, from 
the standpoint of the naked boiler or pipe we see that the loss by 
radiation, from most careful experiments, have been shown to be 
908 B.Th.U. per hour per square foot of external surface on a pipe at 
a steam pressure of 185lb. A similar test made on a pipe with a 
good non-conducting composition reduced this loss to 150 B.Th.U. 
per hour. 

Trials carried out by expert authorities prove that with compound 
condensing engines & saving of 22 per cent. in coal can be attained 
by using steam superheated to 500°F. instead of saturated steam. 
A discussion would be interesting as to the best practical degree of 
superheat for central stations. At the author's works, using flue- 
fired McPhail and Simpson's superheaters connected with 8ft. 6in. 
by 88%. Lancashire boilers steaming to a 1, 200 1. H. p. Willans engine, 
a maximum of over 100deg. of superheat is obtained at the engine 
at full load, the steam pressure being 1701b. at the engine. 

Some little time back figures were quoted to the author by nearly 
every engine builder in the country for three 775kw. sets. With 
steam at a pressure of 170lb. at the engine, superheated to 470deg., a 
guarantee of 20°511b. of steam per kilowatt-hour was given at full load 
and 22:15 at half-load for the high-speed type of engine, whereas, 
the best Corliss engine builders gave 19:6 and 22:1 respectively 

Prof. Kennedy considers the following figures ideal for a centra 
station :— 

1041Ь. of water evaporated per lb. of coal. 
8alb. of steam at engine per lb. of fuel burnt. 


Let us work on this basis the coal consumption of a modern 
775kw. combined plant, with the following guarantees :— 


Steam pressure at engine ..... — OPER 170lb. 
Steam consumption per kilowatt-hour (full load) .. 21-92% 
Menn ovr bai e a t as зна in. 
Temperature of steam at engine ................ .. 450°F. 


Then the coal consumption will be 2:58lb. per kilowatt-hour, 
and at 7s. per ton will cost 0°097d. per kilowatt-hour. 

In practice the author has endeavoured to arrive at the equivalent 
results, and for this purpose has carried out trials on the peak load 
at his station on one of the 775kw. sets. The coal was carefull 
weighed, and the output of the generators was metered by a reliable 
B. T.-H. recording wattmeter, recently calibrated. The figures 
obtained were as follows :— 


PARTICULARS AND DrMENSIONS OF PLANT. 
Lancashire boilers (2), 33ft. by 8ft. 6in. 
Green's economisers. 
McPhail and Simpson superheaters (2), flue-fired. 
E.S.E. mechanical stokers. 
Heating surface per boiler, 1,150 sq. ft. 
Grate area per boiler, 38 sq. ft. 
Triple-expansion condensing 1,200 т.н.р. Willans engine. 
180 R.P.H. with Korting condenser. 
775kw, Dick, Kerr continuous-current generator. 


OssERvVATIONS TakEN.—Time, 5 p.m. to 9 p.m.=4 hours. 
Mean steam pressure at boiler by gauge, 183lb. 
Mean absolute steam pressure, 197-8lb. 
Mean temperature of steam, 380°F. 
Mean temperature of feed water to economiser 80°F. 
Mean temperature of feed water to boilers, 190°F. 
Mean toad 1,420 amperes 493 volts = 700kw. 
Total coal used in lbs., 8,845. 
Price of coal per ton, 7s. 
Calorific value in B.Th.U., 11,990. 
Total units generated in B.Th.U., 2,640. 
Mean draught, jin. 
Mean temperature of steam entering superheaters, 370°F. 
Mean temperature of steam leaving superheaters, 500°F. 
Mean temperature of steam at engine, 460°F. 
Mean vacuum at engine, 23in. 


ANALYsIs oF Gases LREAVINOG BOILER. 
Carbonic dioxide, CO,, 10:2 per cent. volume. 
Carbonic oxide, CO, 0 per cent. volume. 
Oxygen, 9 per cent. volume. 


REst ts. 
Pounds of coal per square foot of grate area, 29°2. 
Pounds of coal per B.Th.U. generated, 3°35. 
Cost of coal per B.Th.U., 0°125d. 


In order to obtain information on this important subject of coal 
consumption in central stations, the author sent out inquires to a 
number of central stations of over an output of one million units, 
and he now takes this opportunity of again thanking those engineers 
who so kindly replied to his inquiries on this subject. The statistics 
in Table B, as far as the author knows, have not been tabulated in 
this way before. 

If we can increase our load.factor we can reduce the coal con- 
sumption per unit. This is shown by the accompanying curves, 
which have been made from figures kindly supplied to the author 
by Mr. Taite and Mr. Downe. А third curve showing this relation 
of load-factor to the cost of coal in Blackburn, is also given. 


-— — — — | 
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THREE-PHASE WORKING, WITH SPECIAL 
REFERENCE TO THE DUBLIN SYSTEM.* 


BY WILLIAM BREW. 


Introductory.—In bringing this subject before you at the request 
of our local secretary, I am at the outset met with difficulties. In 
the first place, the Dublin system of three-phase generation and 
distribution being unique in this country, I fear a great deal more 
will be expected from me than it will be possible in the scope of 
a short Paper and the little time at my disposal to deal with. In 
the second place, I cannot help feeling that any reference to the 
Dublin system will be wholly incomplete unless the elaborate 
arrangements for the change-over of the city electrical supply from 
single-phase to three-phase be fully described. Whenit is remembered 
that the change-over of this supply from the 2,000-volt, 88-period 
single-phase station at Fleet-street to the 5,000-volt, 50-period three- 
phase station at the Pigeon House, situated over 8 miles distant, 
could be comfortably effected by the Corporation staff in something 
like 20 seconds, whereas the arrangements for accomplishing this 
result had been maturing for something over two years, it will be 
agreed, I think, that the plan shaped by the consulting engineer had 
been well conceived. Much as I should like to describe at length 
the numerous difficulties which were encountered and the manner 
in which they were overcome I am, unfortunately, compelled in the 
present short Paper to deal merely with a few electrical points, 
which I can only hope may prove of interest to you. 

Generating Plant.—The three-phase generator is essentially 
suitable for power transmission. Its prime cost and weight are 
usually about 80 per cent, less than a single-phase machine of the 
same output; whilst with star winding and earthed neutral point 
the pressure tending to break down the insulation of the machine is 
only 57 per cent. of that between the line wires transmitting the 
power. 


1000 Kw. 


А 500 Kw. 


Fio. 1. 


In three-phase transmission systems at extra high pressure, the 
line-voltage at which step-up transformers become advisable at the 
generating station is thus much higher (with resulting economy as 
regards plant and working losses) than would be the case if single- 
phase generators were used earthed at one pole in the usual manner. 

It was urged at one time that generating direct at extra high- 
pressure at the Pigeon House station, which is so near the sea, 
would be out of the question, and that step-up transformers would 
have to be employed. The 5,000-volt three-pbase alternators have, 
however, been working continuously now for seven months without 
giving any intimation that the sea air disagreed with them. 

Mesh wound generators of large size have been found to give 
trouble from harmonics and idle currents circulating in their closed 
windings, which, in addition, are subject to the full line pressure. 
In the case of Dublin we have four star wound Oerlikon generators; 
two of 1,000kw. and two of 500kw. output, driven directly by marine 
type compound engines with Corliss valve gear. The principal 
data of these machines are as follows :— 

A Bets. 500kw. sets. 
8 


Speed revs. per min es en 94 
No. of magnet poles .................. 72 Pons 64 
No. of coils per phase 36 — 32 
Weight of flywheels and magnets in tons 44 А 33 
Diameter of wheels in feet ........ $5 18:3 14:2 


The arrangement of pole-pieces and stator slots in these sets is 
shown in Fig. 1, from which it will be seen that there are six slots 
per pair of poles. We should thus expect to find harmonics of the 
fifth and seventh order in evidence upon the fundamental wave of 
50 ~ per sec. under favourable circumstances. The electrical 
characteristics of these machines are illustrated by Figs. 2 and 8. 
The curves marked A give the relation between exciting current 
and terminal pressure, The curves marked B give the short-circuit. 
current of the machines for various values of the exciting current. 
The synchronous impedance of these machines or the relation 
between terminal volts on open circuit to short-circuit currentat the 
same speed and excitation can be read at once from these curves; 


* Paper read before the Dublin Local Section of the Institution of 
Electrical Engineers. 

t For a full description of the new electricity works at Dublin, and the 
change in the system employed there, reference may be made to The 
Electrician, Vol. LL, pp. 920, 958 and 996. 


it will be seen that the short-circuit stator current with an excita- 
tion which would produce full terminal P.D. of 5,000 volts is in the 
case of the 500kw. sets —148 amperes, and in the ^ase of the 
1,000kw. sets 240 amperes. These quantities are of importance in 
connection with calculations on resonance,* and will be referved to 

It is well known that the excitation of an alternator necessary to 
maintain full terminal pressure varies for the same armature current 
according to the power-factor of the load. On open circuit or with 
small armature current the demagnetising effect of a lagging current 
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Fic. 2.—DonLIN 500kw. Generator, 93:5 R. P. M. 50m. 


or magnetising effect of a leading current upon the magnet poles 
will be inappreciable, and & rise in pressure will either indicate 
resonance or the neutralising of the armature self-induction by the 
capacity of the cable. The curve (Fig. 4) is interesting in this 
respect, and shows how the exciting current necessary to main- 
tain full terminal pressure of 5,000 volts on one of the small Dublin 
sets varies. 
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Fido. 3.—Dvusim 1,000kw. GENERATOR. 84 R.P.M. 50 *. 
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Trunk Mains.—Transmission schemes are considerably handi. 
capped with restrictions regarding high-pressure overhead wires, 
and the great difference between the cost of the underground high- 
pressure cable and the overhead line as used abroad. Although 
plenty of data have been published regarding Continental overhead 
lines, the writer is not aware that tests of the impedance and 
charging currents, &c., of British power lines are much in evidence. 
This is probably due to the fact that, with short lines and pressures 
of a few thousand volts, the quantities in question do not affect the 


012 8 4 5 6 7 8 9 10 11 12 
Miles of 0°15 sq. in. 3-core cable connected, 


Fra. 4.—DvbBuiN 500kw. GENERATOR. 5,000 VOLTS AT TERMINALS. 
94 R.P.M. 


station instruments. The impedance of cored low-pressure dis- 
tributor cables is, however, of importance, and should be taken into 
account in the laying out of a three-phase distributing system. 


* An interesting Paper on this subject by Mr. Field will be found in 
the Journal of the Institution of Electrical Engineers, Vol. XXXII., Part 4. 
later. , 


The writer may, perhaps, here be pardoned if he briefly reminds 
you of the elementary principles underlying the impedance of sym- 
motrically cored Шура: спев. 

The value of H, о intensity of magnetic field in C.G.S. units at 
n point outwide the conductor 1 (Fig. 5) and at a distance from it, J, 
ін 1 — 20%], where C, current in conductor 1. If N=total number 
of lines of foree in the spice d between the surface of 1 and the 


centre of 2, 
41 
N -f 207¹ ( log, d 
‘ l T 


where r=the radius of conductor (1). Again, considering the 
Interior of conductor (1), it is readily shown that if N ‘=the number 
of lines of foree linked by the current itself, C(N'—0C,/2. The self. 
induction of the conductor (1) per unit length is therefore 


Tam (2log, 44 1) x 10-" 
: 


Now, in the ordinary сано of two conductors acting as flow and 
return tho return. conductor will just double this value L for the 
eireuit, In. tho сане of polyphase cables, the number of lines of 
foreo N linking any conductor will depend upon the resultant field, 
due to the curronts C, Cy nnd C, in the conductors and the induction 
coefficients T4 F4, &e., between them. 

lor n «yninotrieal three-phase eable wo shall have 


N =з IC iT I. 200 Ca). 0 • e 0 . . (1) 


For a symmetrical. five-phaso cablo, it will bo evident, upon 
drawing n figure, that wo shall have | 


N = Tay + 1800 + C + LI. (C3 ＋ C4), D „ б (2) 
nnd ко on. 
Now, in the caso of tho three-phase cable we havo 
Cim C nn Ө, 
ct d 
Cai Csin( 0 ~ er ' 
B 
and (Cy FC) aC (2 sin T = – С нім, 
s C. . ° D . D ° ‹ . ‹ б . „ (3) 


It will bo evident. from expressions (1) and (3) that the currents 
in conductors (2) and (3) will jointly combine to give a resultant 
field, which is equivalent to an ordinary return to conductor (1). 


Fia. 5. 


The test given in Tablo l. of the impedance of 62 miles of 0:15 
three-cory feeder may be of interest. The pressure Vi and V, across 
two phases of the cable and the currents C, and Cy in two of the 
eores were measured at the sending end, whilst all three cores were 
bunched at the other end. Ht will be seen from these tests that the 
impedance of this cable per mile= (3246. he measured resistance 
por nule of core . 

Table I. Io, lupeianse af & aes of core VID F. I. I. Feder 
at м) ~ бехе 1. 


UD between phases at 


Current per core 
siding end 


Impedance pet 
at sending end 


single core 


Vau Xo Mean. — C: Mean 
Va 

NU NS У хх UO 213 260 20 — 2583 2l 
0 ay AT № ОЗ Уо SW ута 208 
va чю озу OAT SAO 26 ол 202 
lus y leo Ө tisu ev 3 abo Slc 3125 20 
LU CA BET lio > b. 810 RE ASQ ч 
ling liu lis à “в 312 seu 311 эө] 

\ 

l | Mean. 201 
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One phase was disconnected, and the readings in Table II. were 


taken :— 
Table II. 


Current per core at 
sending end. 


P.D. between phases 
at sending end. 


Impedance per 
-—-| single core. 


| 
| 


Vi - Vai V/2. Ci. | C2. Mean. 

92:0 46˙0 925 ^ 220 2223 2-07 
100 0 500 250 240 | 245 2 04 

99-5 49:75 25:5 24.00 2947 2-02 
110°5 55:95 27-5 265 | 27-0 2-04 
129-0 61-0 | 31-2 305 | 808! 1:98 
123-5 | 61:73 315 307 | 311 1:99 
1400 700 357 | 345 351. 2-0 
1410 | 705 | 358 | 350 | 35:4 ` 1:99 

| | 


| Mean =2-01 


Between the generating station at Pigeon House Fort and the 
central distributing station at Fleet-street, a distance of 3'1 miles. 
three trunk mains have been laid. Each of these mains consists of 
a three-core lead-covered British Insulated and Helsby paper cable, 
the section of each core being 0'15 sq. in. Capacity tests made 
upon these feeders after they were laid gave tho results in Table ITT. 


Table III.—High-tension Feeders, 0-15 sq. in. 
Paper-cable, Lead-covered. 


| Feeder No. 1. 


Three-core E.H.T. 


Feeder No. 2. 


3:13 miles. Per mile. 


0:95 | 0:303 


18 miles. Per mile. 
One core against two other! | » 
cores bunched par sheath f | 0-9 6mfd. | 0302 
Three cores bunched against ,. 
lead sheath .............. || І Lans 


| 049 


' 0:49 


1°53 


The corresponding capacities of the 0:04 sq. in. three-core E.H.T. 
paper insulated lead-covered cables per mile are :— One core against 
two other cores bunched to lead sheath, 0°25mfd. Three cores 
bunched against lead sheath, 0°46mfd. 

These capacities correspond to a Y capacity of 0°373mfd. per 
mile for the 0°15 sq. іп. three-core cable and 0:298mfd. per mile for 
the 0:04 sq. in. three-core cable. The pressure charging these cable 
condensers is 2,880 volts with 5,000 volts between phases. The 
minimum charging current per mile will, therefore, be for the 
0°15 sq. in. three-core =0°387 amperes and for the 0°04 sq. in. three- 
core = 0°272 amperes. 

Resonance or deviation from the sine wave of E.M.F. may, how- 
ever, considerably increase these values. In order to test this point 
experimentally two phases of one of the 500kw. sets were discon- 
nected from the earthed neutral bar and an clectro-dynamometer 
and Kelvin balance were inserted between these phases and the 
neutral, as shown in Fig. 5. With the generator coupled to two 
trunk feeders in series the readings in Table IV. were obtained. Tt 
will be noticed that the charging current per core considerably 
exceeds the theoretical minimum value. This current, however, 
includes leakage from two large switehboards one at either end of 
the line and newly erected. 


Table IV —Test of Charging Current of Trunk Feeders, Three-core, 
0:18 Cable, 6°26 Miles; 50 ~ per second 


Charging current, amperes. 
P. D. between P. D. to neutral Е SP es E — d 
cores. point. Electric Kelvin е 
dynamom't'r balance. : 
Levo 924 2 04 22 0-813 
2.100 1.212 2°88 2-74 0:735 
2.500 1,442 3°37 3:21 Q1 15 
3.200 1.850 4:12 414 0:113 
3. 700 2.185 4:47 4° Оч, 
4.200 2.130 485 4319 "on, 
1. 2.0 x34 alu 0-02 
3.180 2.90 +H 5 48 (59, 


Before leaving this question ef the charging current taken by 
these feeders, it may be of interest to consider for one moment 
the relation of the alternator seli induction to it, Taking the ater- 
nator E. M. F. wave as being made up of a fundamental wave, 
cz sindent: wher nods per second. and a number of harmonie 
of truquenex = y tunes à, where 4 has sueecssive integral vaines, We 
may ev press the E. M. F. wave as ez XE, sin 275: + ЄЗ), C, e nz 
A constant ins the nlaive pesition of апу parüeslar Һалис 
With теа to tbe fundanx sta! 

Now. resonazee eeeurs with any particular harmonie i bas 
been found that the current Bowing ds exact thai due to the fre- 
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quency of the harmonic in question. Hencethe current (C) charging 
the cable will be Cx==27qnKV, and the short-circuit current of the 
alternator C, = V[2zqnL, where K=capacity in farads and L=self- 
induetion in henries of one leg of the system. When these two 
currents are equal, we have the well-known condition for resonance. 

Applying this condition to the case of a 500kw. Dublin set coupled 
to the three trunk mains (9:8 miles of 0°15 cable, Ск==0:887 x 9:8 
=-3'14 amperes, and C,—145 amperes when q is unity. The value 
of q. therefore, which will make Cx = Ce, is q= „/145 3°14=6°77. 
We might, therefore, expect to get resonance with the seventh har- 
monic, or a frequency of about 888. 


( To be concluded. ) 


THE CITY AND SOUTH LONDON RAILWAY: WORK- 
ING RESULTS OF THE THREE-WIRE SYSTEM 
APPLIED TO TRACTION, &c. 


The following is an abstract of the conclusion of the dis- 
cussion which took place on January 14th on Mr. P. V. 
McMahon's Paper upon the above subject read before the 
Institution of Electrical Engineers on December 17, 1903. The 
Paper and first part of the discussion appeared in our issues 
for December 18th and 25th. 


Mr. McMAHON asked Prof. Carus- Wilson to explain more fully his 
statement at the last meeting that the three-wire system as used on the 
City and South London Railway could only be applied to lines upon 
which the rails were used as the return, and that it could not be used if 
two insulated rails were employed. So far as he (Mr. McMahon) could 
see, the three-wire system and the method of changing over from one side 
of the system to the other was equally applicable to any case in which an 
insulated return conductor was employed. 

Prof. Carus- Wilson not being present, the discussion was continued by 

Mr. T. STEVENS, who referred to Mr. McMahon's arrangement of 
circuit-breakers. The circuit-breaker dues not entirely break the circuit, 
but when a short-circuit occure throws in a resistance which limits the 
current to the maximum load for which the feeder is designed Mr. 
MeMahon's diagrams did not show all the circuit-breakers with the 
resistance shunted, and it appeared to him that if Mr. McMahon did 
have a resistance shunting all his circuit-breakers he would have the con- 
dition which obtained on the Paris Metropolitain at the time of the fire. 
Upon this line there were practically no sections in the third rail, and 
at each feeding point a 4,000-ampere circuit-breaker was connected, 
80 that it was possible, he believed, to get 8,000 amperes into a fault 
midway between two sub-stations and to keep that 8,000 amperes flowing 
without the circuit-breakers tripping. Mr. McMahon's diagrams showed 
a second circuit-breaker in series without the short-circuit, and he took 
it that this second breaker was set somewhat higher than the first, so that, 
if a short-circuit came on which was persistent, the second one took care 
of the open circuit and prevented any continuous flow of current. The 
report which had recently been issued with regard to the Paris Metropoli. 
tain fire (Гле Electrician of December 25, p.359) had particularly interested 
him. No doubt everyone had seen the recommendatious contained in it. 
The one that the driver should be able to lift the shoe from his position in 
the cab was certainly copied from Mr. McMahon's practice. as his shoes were 
designed in that way. Another recommendation was that the third rail 
should be divided into sections, and each section protected by an overload 
cut-out. The electric railways in England had the line divided into 
sections in this manner, and it gave the maximum of safety. This 
arrangement had now be-n installed in Paris. Diagrams (p. 537) of the 
cut-out and sectioning arrangements on the various lines were exhibited. 
Another suggestion by the committee which enquired into the Paris 
Metropolitain accident was that between stations there should be switches 
to cut off the current without the necessity of tel-phoning. Personally, 
he had never designed a switch for short-circuiting purposes only, and it 
would appear that there would have to be a good many spares. No 
doubt this could be done, however, and, moreover, it was a very desirable 
thing to be able to do it in order for the passengers to be able to walk 
through the tunnel. This Paris committee also recommended that pro- 
vision should be made for cooling the motors. He did not like the 
addition of blowing machinery to the other apparatus which it was 
necessary to put on to the trains, and he thought it was sufficient to put 
in & motor which would not overheat under ordinary circumstances. 
Prof. Carus- Wilson, at the previous meeting, had raised the point that it 
was better to have two insulated rails than a single one, and in the 
following week the papers published a report of a death in South Africa 
which, although on a tramway system, certainly appeared to him to have 
& bearing on this question. This was the death of a gentleman stepping 
into his bath and completing the circuit between the water supply from the 
shower and the drain pipe which went to earth. That shower was in 
contact with a trolley standard which was not earthed, and a defective 
insulator on that trolley standard made it alive, so that it was a case of 
one fault waiting for another to make a short-circuit (see The Electrician, 
December 25, p. 380). For this reason, wherever possible, it was very 
desirable to have one side earthed, and his diagram showed that the 
5,000-volt Central London circuit at Shepherds Bush was earthed and the 
transformer cases were earthed ulso. Incidentally this gave the lowest 
possible voltage to earth, ani it ensured the breakdown of the system 
when one fault appeared. This was not advantageous to the system, but 


it was & precaution against accident to passengers, and he thought it. 
was a very desirable precaution. It had also been suggested that cables 
running under the cars were not the most advantageous part of the 
equipment. Nowadays it was possible to build the motor cars encased 
in iron, as was the case on the Central London Railway, but when a cross- 
over road was reached they must connect the two shoes, which bridged 
the gap, by a cable under the bottom of the car. He had never heard 
of an accident due to such cables, and he would like to know if Prof. 
Carus-Wilson had ever heard of one. It seemed to him that the nearer 
they get to the Board of Trade regulations jn this matter the nearer did 
they get to the ideal. The suggestion made by Mr. Trotter that these 
connections under cars should be made rigid, and either bare or 
enamelled, or inside iron pipe insulated by non-combustible rings, and 
wherever flexible that hinges or knuckle joints should be provided, was 
an excellent one. The speaker had also prepared the diagram on p. 536, 
showing the third-rail and fourth-rail arrangements on the various 
electric railways in this country. 

Mr. W. H. BOOTH, speaking on the steam side of the question, 
which he thought he was entitled to by the &c.“ in the author's 
title, referred to the coal consumption mentioned in the Paper—viz., 
34lb.—which he took as a good result in an electric station; 34lb. 
of coal per killowatt would not have been looked upon 20 years ago as a 
particularly good result. He was aware of the effects of load-factor in 
raising the coal consumption, but he would like to call attention to an old 
engine which was even 30 years old when he encountered it 20 years ago. 
It was an old-fashioned engine of which they were accustomed to say that it 
revolved occasionally. There were two horizontal engines exhausting into 
two beam engines, and two vertical engines exhaustiog in'o two marine 
engines, and the coal consumption for the month of September, 
which was the best month in the year, was 2:23lb. per horse-power. If 
that were multiplied by 131 ani divided by 0°85 for the over-all 
efficiency —assuming that this engine had driven generators—the coal 
consumption worked out to the same as was at pre:ent the case on the 
City and South London Railway. The steam pressure of thes- old 
engines was 60lb., and in the case of the City and South London Rail- 
way it was about 150lb., so tat it seemed to him that sufficient was not 
obtained out of high pressure steam compared with what was obtained 
years ago. S'eam at 15010. had a density something like double that a 
60lb., and he thought that steam of this density carried considerably 
more water. He though: that if these old engineers with their cumbrous. 
system of cylinders could get such res lts from steam of tOlb. pressure, 
there must be something wrong with present-day steam practice. 
According to the Paper, the steam used by Mr. McMahon was tested 
by a Carpenter calorimeter, and showed 4:5 рег cent. of wetness. 
But he would not believe that any man could take a true sample 
of steam out of the piping. If a proper sample could be obtained, it was 
possible to test it; but he was contident that no man knew what was 
inside the pipe or that he could get a true sample out. There was no way 
of telling how wet steam was, but there was a wethod ot telling how dry 
it was. If steam were superheated 5 per cent., it was possible to try it 
with a thermometer and know it was hotter than the steam in the boiler. 
The author had stated he had found out that the Willans engine was not 
so economical as the Corliss engine. He did not wish to say anything 
against the Willans or any high-speed engine, but it did seem to 
him that, unless they used superheated steam with high-speed engines, 
they were not going to do much good. It hardly seemed fair to 
compare high-speed engines with wet steam with slow-speed engines 
of smaller internal surfaces. With an engine with a large internal 
surface and wet steam a much larger portion of the initial steam con- 
densed—up to 40 percent. This was due entirely to condensation and re- 
evaporation in the cylinder. But it would not occur to the same extent if 
the steam were thoroughly dry to begin with. A good deal had been heard 
in tbat room about entropy. He supposed there was not one in 10 of them 
who understood anything about it. Engineers had not the time to study 
it, and if they did understand it they did not have the time to work it out. 
But he would like to point out that steam engines for the last 20 years. 
had been drawiog a diagram with which it was poasible to show the 
wetness of steam. If there were steam engines with adiabat.c cylinders 
some good might be done, but we did not get such engines and, therefore, 
why trouble ourselves with thermo-dynamics? Until they got steam dry 
throughout the whole of the stroke—which was practically impossible— 
it was useless to argue the question. Mr. Sayers had kindly given him 
some figures relative to the Maybank power station in Staffordshire. The 
coal consumption was 4 37lb. per kilowatt, cost 0: 195d.; oil, water and 
engine - room stores, 0-0203d.; repairs and maintenance, 0:0277d.; salaries. 
ant wages, 1:377d. Total cost per unit 3:807d., an exceedingly good 
result considering the weight of coal used was 4:371b. 

Mr. HERBERT JONES said it seemed a very great drawback that the: 
generating station at Stockwell was so situated that all the coal and stores. 
had to be carted into the works. The cartage of something like 15,000 tons. 
of coal per annum must be a heavy item of expenditure. Mr. McMahon 
had overcome so many difficulties, however, that perhaps he had some 
scheme for getting over this one. Mr. McMahon stated that an all. 
round satisfactory water meter was not to be found that would work with 
hot water under boiler pressure,” but he would like to know why it was. 
necessary to have such a water meter at all. There were many meters 
which would work in a satisfactory manner in the suction of the 
feed pumps. For instance, on the Waterloo and City Railway there was: 
& Kennedy water meter which had been at work for five years in the- 
suction of the feed pumps, and had always been found to be within 
1 per cent. Be noticed that the author did not seem to favour motor- 
driven pumps for condensing plant and boiler-feed purposes, as he had. 
not used them extensively. From his own experience, however, there: 
was great economy to be obtained from using motor-driven pumps both, 
for condensing plant and boiler-feed purposes, but, of course, having a. 
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steam pump as a stand-by for boiler-feed purposes. The point with 
regard to résistances across the circuit-breakers had already been 
raised. The method of completely breaking the circuit, he thought, was 
the safer. There were certainly great advantages in the system, adopted 
by the author, of putting a resistance in each circuit, especially from a 
generating point of view; but, in the case of a cable going to earth and 
the circuit-breaker opening, the fault was fed with a considerable current, 
which maintained the arc and probably did a large amount of damage. 
He would like to know how the flexible rail bonds mentioned in the Paper 


Central London Railway. 


m Great Northern and City Railway. 
¢ 


so remarkably good that he did not like to draw comparisons between 
these results and those obtained on the Waterloo and City Railway 
which was such a small line in comparison. Perhaps, however, som: 
figures might be useful. For the half-year ending June, 1902, Mi 
MeMahon's coal consumption was ber unit generated, the total 
units generated being 3,781,000. During the last half-year ending 


December, 1903, the units generated on the Waterloo and City Railway 
were only half a million—less than one-seventh—whilst the coal burned 
was 5:610. per unit. 


Of course, the cost per unit on the Waterloo and 
City also came out much higher 
on account of the smaller number 
of units generated. As regards 
coal, it was 0°53d. as against 0-31d. 
The only figure in which he was 
lower than the City and South 
London was for oil, waste and 
other stores, which he put down 
to the use of high-speed engines. 
The expenditure in wages per 
unit generated was 0:306 on the 
Waterloo and City against Mr. 
MeMahon's remarkably low figure 
of 0:036. The total works cost per 
unit generated in the Waterloo and 
City for half a million units per 
half-year was just a penny (1d. 
Mr. McMahon gave his units per 
ton-mile as 0:0552, on the loco- 
motive. From other figures given 
in the Paper this worked out aí 
about 0:0608 at the switchboard. 
This figure was higher than on 
the Waterloo and City Railway. 
His own figure for the units per 
ton-mile at the switchboard was 
exactly the same as Mr. MeMa- 
hon's figure at the locomotive— 
viz., 0:0552 units per ton-mile. 
Probably this was due to trains on 
the Waterloo and City running 11 
miles without an intermediate 
stop. His coal per ton-mile worked 
out at 0:318, against Mr. MeMa- 
hon's 0:237. Of course, it should 
be remembered in considering 
these figures that the units gene- 
rated were seven times as great on 
the City and South London line, 
and also that the load on the 
latter was practically a steady one 
compared to that on the Waterloo 
and City Railway. It did not vary 
more than about 25 per cent. on 
either side the mean, whereas his 
own varied 75 per cent., or fzom 150 
to 1,050 amperes in about 30 
seconds, and this went on about 
200 times & day. Mr. MeMahon 
had given some remarkably good 
figures as to freedom from fail- 
ure, and stated that the trust- 
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Scale: 3 of an inch = 1 foot. 


were fixed to the bottom flange of the rail. He himself had carried out 
some testa on flexible bonding and on the bonding of rails generally, and 
had found that the greatest loss was at the point of contact between the 
rail and the terminal, The great point was to have the track well riveted. 
On the Waterloo and City Railway this was done by means of a hydraulic 
riveter, and each rivet was closed with a pressure of 40 tons. The 
line had been running for 54 years, and he had never yet found 
&8.slaek rivet. The author's figures at the end of the Paper were 
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Metropolitan and Metropolitan District Railway. 


worthiness of the locomotives expressed as percentage of the time lost 
through armature failures was 0°16 per cent. While admitting that 
he had a shorter line, he had a better record even than that, on the 
Waterloo and Cityline. The time lost over the whole of the year 1903 
on breaksdown, worked out at only 0:135 per cent. from all causes, 
signalling and all others. From electrical causes only this was less than 
3 minutes delay a week. The last figures given by Mr. McMahon were 
given as pence per train-mile. If these were converted into pence per 
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ton-mile, the last figure of all—total cost per train-mile, including 
salaries and wages—would come out at pod. per ton-mile roughly. The 
figure for the Waterloo and City Railway came out, of course higher— 
viz., 0-16d. per ton-mile. The figures Mr. McMahon gave for mainten- 
ance and running costs per train-mile looked remarkably low until the 
weight of the train was taken into consideration. 

Mr. E. V. CLARK said that Mr. Booth's remarks concerning the effect 
of superheated steam on high-speed engines perhaps accounted for one 
peculiarity in the figures of the Paper —viz., the difference in the com- 
petative tests of the Corliss and Willans engines, under their guarantee 
tsets and under the three hours, working test. When it was considered 

hat during their guarantee trials the Willans engine was working with 
23}in. of vacuum and the Corliss with 253in., it would be seen from the 
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to have а most economical normal working load of 600kw., giving 800kw. 
with late cut-off, and the tests showed that this Corliss engine was most 
economical at the lower load. On the other hand, the Willans engines, 
which were designed to be most economical at 320kw., were required to 
work up to 400kw. without pulling up, and as their governing was on the 
throttle, it turned out that they were 74 per cent. more economical at 
their overload (һап аќ their normal load, and it also was probable that 
the 125kw. sets would similarly be more eoonomical at their overload. 
It would, therefore, be expressing things in & truer fashion to say that 
at the time of these comparative tests both the Willans and the Corliss 
engines were working at 75 per cent. of their net economical load. No 
doubt the fact that the Corliss engine was governed on the expansion 
valve made it more suitable for traction purposes. For a lighting station 
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figures of steam consumption that the economy in the Corliss engine was 


only measured by a very few per cent. in excess of the Willans. In the three. 
hour tests, which were more trustworthy, the inoreased economy was 25 per 
cent. over the Willans engines—a very different figure. It seemed, how- 
ever, that Mr. McMahon had phrased the description of these tests in such 
a manner as made the Willans engine come out in too bad a light. It 
was stated that“ During the tests of the Willans sets the average load on 
the 125kw. sets was about full normal load, while the 300kw. sets were 
also up to full normal load—i.e., 600 amperes per machine. The average 
load on the Corliss sets during the test was 900 amperes each, or about 
56 per cent. of the normal full load." The specification of the Corliss 
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that was reasonably loaded, the Willans engine might be designed to work 
for a great part of its time at its most economical point. He thought it 
would be a great benefit if Mr. McMahon would state, with regard to the 
three-hour tests, what were the boiler pressures and the average vacuum 
in the two cases. Presumably, from the Paper, they were similar, but 
there was no definite statement to this effect. Also, in connection with 
the all day test, April 8, 1903, would Mr. McMahon give some informa- 
tion as to the load on the station during the different hours of the day, 
and as to what engines were running at the various times. The steam 
per unit, including condenser, was 23:88lb., which was practically the 
same as was obtained on the Corliss engine in the spe:ial three-hour 
test, and this appeared to prove that the Corliss engines must have been 
working at times much more economically than in the three-hour test. 
With regard to the electric and hydraulic lifts, the figures as to the work- 
ing cost were very suggestive, but he had looked in vain in the Paper 
for figures which would tell him how much capital charges should be 
debited to the hydraulic and the electric lifts. If these were added, the 
electric lift would possibly come out in a much poorer light than the 
present figures showed. The Central London Railway had abandoned 
electric lifts for hydraulic in the extension of the Shepherds Bush Station. 
The author had mentioned, in the early part of the Paper, that it might 
be considered advisable by some to have a few large sets generating, say, 
1,000 volts across the outers instead of so many small sets as was now the 
case, and had pointed out that such an arrangement would not work. But 


engine, given in the early part of the Paper, showed that it was designed ' he would be glad to know if there were any reasons why two generators, 
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or one double-wound generator, should not have been put on the 
one engine shaft. For instance, if the 800kw. dynamos driven by 
the Corliss engines had been double wound, with two commutators 
generating500 volts on each side, it would have simplified the plant 
in the station & good deal. At the present time, whenever the 
high-tension feeders were in use there must be four generators running 
in the station, either steam or motor driven, and this certainly looked 
somewhat extravagant. If each of these 800kw. sets were double wound 
it woald not mean very much complication at the switchboard, and in any 
case, the extra trouble and cost in this direction would have been justified 
by the simplification of the working plant. It was a pity, he thought, 
that so little had been said in the discussion upon the one point which 
prevented any general adoption of the three-wire system for surface 
tramways. This, of course, was the difficulty of balancing and the ques- 
tion of earth drop. The Board of Trade limit of 7 volts in the negative 
rail return was difficult to keep within, and the Board specially stipulated 
that the trolley line must be connected to the positive terminal of the 
dynamo and the earth return to the negative. If anyone proposed to con- 
nect the rail return to the positive pole, the Board of Trade would probably 
limit them to 2 or 3 volts drop in the rail, as there would be much more 
danger from electrolysis. and of course in a three-wise system, normally 
balanced, the e must be times when the rail is acting us a positive return, 
with heavy currents in it. Then, again, the Board of Trade specially stated 
that at no pointon the rail return must there be a difference of more than 
4} volts between tlie 1ail and adjacent pipes if the rail was positive to the 
pipes, or more than 14 volts- -only one-third the amount—if the rail was 
negative to the pipes. Mr. MeMahon, he presumed. was free from that 
stipulation because his tube was metal sheathed, and he was away down 
well below any pipes; butit would be interesting to hear whether, when 
he was designing the line, he had any trouble to obtain the Board of 
Trade approval. Perhaps he was not under the ordinary Board of Trade 
regulations. Н app» ared that one could only work a three-wire tramway 
eystem by obtaining a very special condition, and perhaps the author had 
hit upon the idea which wouldallow of a tramway system being thus worked 
—viz., the use of battery sub-stations with a Highfield booster to take 
charge of the peaks. These latter were the great trouble in tramway 
working, as the normal rail drop at full load could be calculated and kept 
within limits. It appeared to him that, by having several battery sub- 
stations distributed along the line, it would be quite possible to keep within 
the 3 volts drop when the rail was aeting as the positive return. The 
system could be adjusted to have normally a negative drop of 2 volts, which 
would al'ow of a variation of 4 volts up or down when the peaks were first on 
one side and then on theother. But one thing came out from Mr. McMahon’s 
eurves— viz., that the Highfield booster did net seem able to keep pace 
with the fluctuations of the load. The variation of the generating load 
was much more rapid than the battery discharge. The latter appeared 
to be a smooth curve, though very undulating, one minute discharging, and 
in a couple of minutes charging again, but it had not got the very rapid 
fluctuations of the motor and generator load. He believed the Highfield 
booster which Mr. MeMahon was using was one of the earliest con- 
structed, and possibly they could now be built to follow up the 
fluctuations much more rapidly ; but it appeared from the curves in the 
Paper that there was plenty of scope for their improvement, although 
at present they did a very great deal. Prof. Carus. Wilson had spoken 
as to the impossibility of the use of the three-wire system with insulated 
return, but it seemed to him that the objection to this was, supposing 
an earth should be developed on the negative rail, there would at once 
be a difference of potential of 1,000 volts between the positive rail and 
earth, which might, of course, cause considerable trouble to the con- 
trollers and motors unless the latter were specially designed to with. 
stand 1,000 volts between their working parts and earth, although there 
were only 500 volts across their terminals. But surely this requirement 
could be met, and need not prevent the use of the three. wire system with 
an insulated return rail. 
(T'o be concluded.) 


EXPEBIMENTS ON EDDY OURRENTS. 


The following is an abstract of the discussion which took 
place at the Newcastle Local Section of the Institution of 
Electrical Engineers on Monday, January 18th, in connection 
with Dr. Thornton's Paper on the above subject. The Paper 
itself was published in our issues of January 1st and 8th. 


Mr. EUGENE BROWN said that in designing electrica] machinery 
the losses due to eddy currents were not calculated, but allowed for empiri- 
cally; the Paper, however. clearly pointed to the fact that these were of 
considerable importance and should in future be carefully considered by 
designers. The losses due to the eccentricity of the armature showed 
that this matter also should have attention. He had repeatedly found 
that the losses in continuous-current machines were far greater than 
those anticipated, and it was quite possible that they were due to eddy 
currents. He had not looked for eddy currents in magnet yokes. In con- 
clusion the speaker thought the subject so complex that it would be some 
time before avy definite results could be obtained from ob-ervations. He 
wished to ask whether the disturbances would not be greater in a two-polar 
than in the four-polar machine on which the tests were made. 

Mr. A, W. HEAVISIDE thought, looking at the question broadly, that 
the main point brought out by Dr. Thornton's Paper wa- the importance 
of symmetry. He had found this to be the case also in overhead line 
work for telegraphy, and especially for telephony. 


Mr. LAWS was interested to see that the oscillograph was likely to be 
quite as useful with continuous as with alternating-current machines. He 
too, had frequently noticed that eddy losses in machines were considerably 
higher than those anticipated. 

Мг. G. STONEY said that in practice it was exceedingly difticult to 
separate the various losses in à dynamo or motor, and it seemed likely 
that a great deal might be done by Dr. Thornton's method of looking for 
oscillating magnetism in various parts of the machine. In the case of 
alternators especially, it was likely to be of value, and it was quite possible 
that we might see much further lamination of the field magnete. The 
damping necessary for parallel running might be obtained by damping 
coils instead of. as in many instances, by more or less solid poles, 
It would be interesting if Dr. Thornton, by the use of the oscillograph, 
could find the limit of the number of commutator segments to give the 
best results for a given voltage, as the number often varied greatly, some 
designers appearing to have too many and others too few. 

Dr. THORNTON, in replying, said that he was of the same opinion 
as Mr. Brown, inasmuch as he also thought the disturbances would be 
increased in two-pole machines. He might say that the whole morale of 
the Paper was “ symmetry.” If the construction of a machine were 
perfectly symmetrical there would be no eddy currents. 


ROYAL COMMISSION ON LONDON TRAFFIC. 
Thursday, Junuary 14, 


Sir DOUGLAS FOX said that in London two classes of traffic must 
be considered—viz.. that travelling, say, 2 miles and upwards and that 
travelling 4 mile and upwards. For the former tube railways would be 
suitable, and for the latter motor omnibuses and electric tramcars on the 
surface would answer the purpose, although, in the congested parts, 
shallow subways could be constructed if the cost was not too excessive. 
But he considered the construction of shallow subways in congested 
streets would be prohibitive from the point of view of cost, and he dis- 
agreed with the evidence of the London County Council as to the 
desirability of such routes. Under new streets it was a different matter. 
With regard to possible increase of facilities during the next few years, 
he mentioned the electrification of the Inner Circle. This would be a 
great accession to travelling facilities, but if the original plan of having 
the Circle as a continuous route without junctions had been adhered to, 
a much larger amount of traffic could be dealt with than was now possible. 
He believed the time was coming when a 14-minute service would be 
run upon electric railways, and the existence of junctions would, there- 
fore, be impossible. With regard to providing further means of com- 
munication in London by tube railways, he said the north-eastern portion 
of London was greatly in need of new lines. Extensions by electric railway 
to the south-east of London, where further facilities were needed, would have 
to be on the surface, as, owing to the nature of the strata, it was impos- 
sible to tunnel. Routes from Victoria to the neighbourhood of Sydenham 
were necessary, and he approved of the routes taken by the lines which 
were deposited last session but withdrawn. On engineering matters con- 
nected with tube railways he expressed the same opinions that he has 
frequently expressed in Parliamentary Committee rooms. As to legis- 
lation he complained of the burdening of tube railway companies with 
clauses and onerous conditions as had been frequently done in recent 
bills, and any clause as to purchase by the London County Council would 
destroy the prospect of raising the capital. Generally speaking, sub- 
stantial justice was done to the tube companies in the Parliamentary 
Committee rooms, but he regarded it as a mistake that practically the 
whole of the capital should be guaranteed before the bill was passed. 
If this policy were persisted in, it would result in a monopoly 
cither to the existing companies or one or two powerful financial 
groups. The special tribunal which he suggested should insist that 
5 per cent. of the capital should be guaranteed only. His idea of a traffic 
tribunal was that it should be a permanent paid body (with the excep- 
tion, perhaps, of the chairman) consisting of five members, the chairman 
being of judicial capacity, one member a barrister of Parliamentary 
experience, anothcr a civil engineer with railway, tramway and Parliamen- 
tary experience, a representative of the municipal authorities and a 
representative of the Board of Trade. The tribunal could, for its own 
guidance, give preliminary consideration to existing modes of communt. 
cation and probable requirements of the future, and as far as possible 
adhere toa fixed policy with reference to its mode of dealing with the 
proposals brought before it. The standing orders of Parliament should 
be simplified as much as possible. Witnesses should be called and heard 
on oath. A public inquiry should be held where all who could show 
interest in the works proposed should be heard, if a petition were 
entered, either by counsel or personally. The tribunal should also have 
the power to award costs against promoters or opponents where the 
opposition was considered frivolous, Questions of competition should be 
entered into and clauses inserted as to capital, &c., and also for the pro- 
tection of persons interfered with. The tribunal should be required to 
personally view the railway or tramway proposed. There should be no 
appeal to the Board of Trade, but the orders granted should be reported 
to Parliament and lie on the table for a fixed period. In the case of 
opposition it would be desirable that it should be dealt with by a joint 
committee of the two Houses. At present there was a great lack ol 
continuity of policy in Parliamentary procedure. 

Friday, January 15. 

Mr. A. C. MORTON, chairman of the Streets committee of the City 
Corporation, gave evidence -uppleinentary to that which he put before 
the Commission on April 3, 1903. (The Electrician, Vol. L., рр 1003 and 
1020. Whilst adhering to the views then expressed, he further was ot the 
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opinion that the members of the proposed tribunal should be paid. No 
local authorities should be represented upon it. The tribunal should 
report, not less than once a year, on the subject of the traffic and loee- 
motion in London generally. But it should not have the power to order 
improvements to be carried out, nor should it be responsible for any works 
carried out as а consequence of its annual reports. All tramway schemes 
should come before, and be settled by the tribunal, subject to the rights of 
the local authorities, and in connection therewith the tribunal should be 
empowered to confer compulsory powers for the acquisition of property. 
New works should be enforced upon existing companies. In connection 
with this tribunal, also, a settled policy of action should be decided upon 
with the object of securing continuity of principle. Road authorities 
should have complete control with regard to the opening of streets, but 
the tribuns] should apportion the cost of improvements according to the 
advantages derived from particular districts, and also to others con- 
tiguous to those in which the improvements were made. Another duty of the 
tribunal should be the settlement of all disputes between local authorities 
and promoting companies. Finally, the area of the jurisdiction of the 
tribunal should correspond with the Metropolitan Police area and nct be 
confined to the county of London. With regard to subways for passengers, 
he said the result of the opening of the subway at the Mansion House 
had been disappointing Three years ago the percentage of the total 
pedestrian traffic at that point using th» subways was only 84 per cent. 
and at the present day only 10 per cent., exclusive of the passengers 
using the tube railways. Probably as time went on this percentage 
would increase, but hitherto the subway had not fulfilled the expectations 
of the Corporation. 

Alderman Sir HENRY KNIGHT. of the City Corporation, suggested 
that all omnibuses should be motor driven, and that he favoured some- 
thing akin to compulsion in this matter. With regard to the conges'ion 
caused by heavy goods traffic. he taought this could be obviated by the 
construction of two zones or ellipses of underground eleotric railways, 
one about half a mile north or south of the river and a second about 4 
mile or a mile and a half turther out both for the conveyance of goods only. 
On the question of tramways, although these were very useful in wide 
thoroughfares, they would be absolutely impossible in the City. He 
would prefer a system of motor cars. With regard to tramways cross- 
ing the bridges, he was against this, as he failed to see that any good 
purpose would be s rved. He also advocated the prohibition of the use 
of coal for heating purposes, which would obviate much cartage of dirty 
materials, in favour of gas. and the construction of suspension bridges 
for busy crossings such as Ludgate circus, Oxford-circus, &c., was also 
suggested. 

Thursday, January ?1. 

Ald. CROSBY, of the City Corporation, said that in his judgment 
the introduction of tramways into the City would enormously increase 
the difficulties of congested traftic which now had to be contended with 
owing to the narrow streets. Tramways over the bridges were clearly 
impossible, and omnibuses should be excluded from the centre of the 
City. He put in a plan to show that by the construction of more tube 
railways, and by connecting these by omnibuses, the present obstruction 
conld be largely obviated. The centre portion of the City should be 
reserved for pedestrians as far as possible. He would leave it to private 
enterprise to construct suitable tubes or underground railways. 

Mr. W. В. PRY KE, a member of the Court of Common Council and 
chairman of the Bridge House Estates Committee, referred to the efforts 
of the City Corporation to provide adequate communication across the 
Thames bridges within the jurisdic.ion of the City Corporation. With 
regard to tramways in the City, he said the introduction of these would 
nullify the benefit now derived from the expenditure of £6,000,000 which 
had been spent by the Corporation during the past 50 years in widening 
existing and building new thoroughfares. He would welcome any means 
of through communication. 

Mr. ANDREW MURRAY, the surveyor to the City Corporation, made the 
following general observations and suggestions with regard to the problem of 
traffic regulation and improvement in London. Headvocated greater powers 
being given to the local authorities to prevent the breaking up of streets in 
the City and other parts of the metropolis. With regard to the suggestion 
that tramcarsshould runover Blackfriars and Southwark Bridges, he was of 
the opinion that the effect of this would be to nullify the benetits intended 
by the re-widening of Southwark Bridge. The fact seemed to be that 
the London County Council's advisers, who had made this suggestion, 
had in view the desirability of affording greater facilities for travelling 
to the working population which gained a living in the City, but which 
lived in the suburbs, and were oblivious to the necessities of vehicular 
traftic which was a great trouble to regulate. So long as the City was an 
area devoted to business of various kinds, so long must there be carts 

and vans constantly delivering ur receiving goods, and these must of 
necessity be ranged next to the curbs. With this state of affairs it seemed 
to him that the task of the police in the regulation of traffic would be 
most seriously hampered if the central parts of the City were to be 
specially reserved for the use of tramcars. Pedestrians in the City had 
at the present time ample means of getting quickly from one part to 
another in it, and also to other parts of London. 

The Commission adjourned until to-day (Friday.) 


BOOKS RECEIYED. 


Copies of the undermentioned works can be had from The Electrician office, post 
ree, on receipt of published price. Add 5 per cent. for abroad or for foreiga bo oks.) 


By J. B. Dale. 


** Five-tigure Tables of Mathematical Functions.” 
(London: Edward Arnoldo 3s. 6d. 

* Light Railway Procedure: Reports anq Precedents,” Vol. H. 
By J. Stewart Oxley, MI. A., assisted by S. W. P. Beale, В.А. 
(London: P. S. King & Son.) 21s. 


THE “MIDGET” INSULATION TESTING SET. 


An extremely compact insulation testing set, most appro riately 
called the ** Midget," has just been put upon the market by Means. 
Nalder Bros. & Co. As shown in the accompanying illustration, 
which is half scale, the set is circular, being only бір. in diameter 
and 2in. high. It is intended for carrying out insulation tests on 
the direct-deflection method, and consists of a sensitive moving 
magnet galvanometer (with an arrangement for lifting the magnet 
off its pivot, and a mirror to avoid parallax in reading), a resistance 
of 10,000 ohms and a set of yy, тко and yooo galvanometer shunts, 
The key contacts are beneath the ebonite top of the instrument, 
there being five buttons projecting from the top. The battery is 
connected to the terminals C and Z and the insulation resistance to 
be tested between tbe terminals L and E. On depressing one of 
the three keys corresponding to the shunt and the key marked 
“ constant," a deflection of the galvanometer through a resistance 
of 0°01 megohm is obtained, and then the test key, together with one 
of the shunt keys (if necessary) is depressed for the actual insulation 
test. The instrument is extremely compact, and, although sold at 
a very low price, shows evidence of good workmanship and finish. 


NALDERWÉNO* & CP 
WESTMINSTER 
we 115847 


CONSTANT 


One-half actual size. 


Its weight is only 180z., and it is carried in a leather case of 
convenient size and shape. We may add that the insulation of the 
instrument will allow the use of 200 volts for the test, and the 
makers state that resistances up to 350 megohms may be measured 
with this pressure, and of course, 175 megohms with 100 volts 
рше They supply secondary batteries of 50 cells or dry 
atteries of 75 cells in convenient cases to give 100 volts. It may 
be noted that the galvanometer of the instrument is also suitable 
to use with Messrs. Nalder Bros.' fault localisers, and also as an 
ordinary detector. It is safe to predict that the set will beco:ne 
popular. 


Suspension Ferry over the Loire. —The United States Consul 
in Nantes describes an interesting structure called a “ Pont 
Transbordeur,” or overhead ferry, connecting the old quays on 
the north side of the Loire with the new ones on the south 
side, where the State railway is about to construct a large 
freight depot. It is a stately and graceful structure consisting 
of two tall steel towers, one on each bank of the river and 
joined together by a horizontal bridge or railway track 490ft. 
long and 165ft. above the surface of the water. Ап inverted 
steel carriage or car travels along the rails, and suspended from 
this by steel cables is the platform, or ferry, which has two 
di: isions—one for horses, vehicles and railway cars, and the 
other for foot passengers. Electric motive power operates t:e 
car from which the platform is suspended, and the crossing 15 
thus quickly and easily effected. This“ pont transbordeur in 
no manner interferes with navigation, since, owing to the шел 
height of the track from which the ferry is suspended, shi 5 
p ssessing the tallest masts may pass under it; moreover, it 
does not involve the ascents and descents of the ordinii, 
bridge approaches. Tne cost of this structure was a li 
more than £40,000, and the projectors believe it will `» 
а paying venture. There is a similar “ pont transbordeu: ’ 
at Bilbao, Spain, and others at Ronen and Martron, Fran, 
and Bizerte, Tunis. 
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CORRESPONDENCE. 


EE 


CUT-OUTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I am interested to learn from Dr. Garrard’s letter in 
your issue of the 15th that he has succeeded in designing a 
ermanent-magnet reverse-current cut-out that does not lose 
its sense of direction when traversed by an abnormally heavy 
reverse current. It appears, however, that even if this relay 
is as perfect as is claimed, all it can do is to close a local 
circuit through a shunt coil connected across the 'bus bars. 
But Dr. Garrard's argument against the use of a compound- 
wound direct-acting device is that “its action depends upon 
the value which the voltage across the shunt coil may have 
when the accident occurs." As the drop of voltage is liable 
to be so great as to render the compound-wound device 
inoperative, it is evident that the pressure across the operating 
coil in Dr. Garrard's system may be much too weak to release 
the cut-out. Of course, this coil may be excited from an 
independent source, as suggested in my letter in your previous 
issue, but if independent excitation is necessary, it is difficult 
to see what is to be gained by using a relay when a simple 
direct-acting device can be guaranteed to operate under any 
circumstances that may arise.— Yours, &c., 


Manchester, Jan. 18. LEONARD ANDREWS. 


M. BLONDLOT’S “N” RAY EXPERIMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: It would be interesting to know whether anyone has 
succeeded in confirming the above, as described in your 
columns and elsewhere. Personally, I have repeated most of 
M. Blondlot’s experiments, but [ have not been able to discern 
the slightest trace of any of the remarkable phenomena that 
he describes. This is also the case with Mr. J. C. M. Stanton 
and Mr. R. C. Pierce, who have assisted me in the investiga- 
tions. In order to get away from personal physiological 
idiosyncrasies we have also applied delicate photographic 
methods of observation, but without result, and as a general 
conclusion I am inclined to think that M. Blondlot’s observa- 
tions must be due, not to physical, but to physiological 
processes, and, further, that these are not operative in the 
case of all persons. Perhaps others may have tried the 
experiments and may have met with greater success.— 
Yours, &c., A. A. CAMPBELL SWINTON. 


London, S.W., Jan. 19. 


THE RECENT MAGNETIC STORM. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : It may perhaps interest some of your readers to learn 
that the magnetic storm which caused so much trouble in 
Europe and America on October 31st and November Ist was 
also felt on the circuits out here on exactly the same days. 
No disturbances to the ordinary working of the zables were, 
however, experienced, we using sending or receiving con- 
densers. By reading all the accounts of the troubles 
experienced at home, it seems tu me that matters might, 
in many cases, have been remedied by disconnecting the earth 
and using a return wire. Most people seem tothink that we have 
especially to look out for these magnetic storms when the sun 
spots are passing the central part of the sun's disc. Is it not 
more probable that they are due to the breaking out of sun 
spots? This will, of course, explain the occurrence of dis- 
turbances when no particularly big spots are noticed on the near 
side of the sun, the outbreak having taken place on the far-off 
side. —Yours, е. W. ScHóNAv. 

Great Northern Telegraph Co., Shanghai, Dec. 18. 


«THURY " POWER-TRANSMISSION SYSTEM. 
[ TRANSLATION.] 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: [t was with great pleasure that we read in your issue 
of January Ist the description of our power transmission 
between St. Maurice and Lausanne, but we were rather sur- 


prised to note that you think a transmission on the series 
continuous-current system to be “ hopelessly out of date,” and 
to be regarded rather as “a curiosity than as an example to be 
followed." Such a system cannot be out of date, because we 
alone, so far, have applied it to large power transmissions. On 
the contrary, we реет we can affirm that, since the expe- 
rience, so conclusive, of the town of Lausanne, it is more up 
to date than ever. In fact, since the day of putting the 
installation into service in July, 1902, until this day, the trans- 
mission has not been interrupted one hour for reasons of failure of 
the electric plant, while the secondary distribution, which is 
earried out with alternating currents at a pressure of 3,000 volts 
only, has had to be stopped several times on account of failures 
of the transformers or of the line. 

We beg to draw your attention also to the fact that the 
town of Lausanne decided to adopt our system only after a 
profound study. The town had the choice of two projects, 
one with three-phase current, the other on the series continuous- 
current system. "These projects were submitted to five experts, 
chosen amongst the best qualified engincer specialists, and this 
is their conclusion :— 

The experts, after having studied the projects for the power transmission 
from Bt. Maurice to Lausanne by continuous and three-phase current, do 
not hesitate in recommending the series continuous-current system, 
carried out in accordance with the contract entered into with the St. 
Maurice power undertaking. This decision was dictated to them 
especially by reasons of the security of the working and considerations 
regarding the regulation of the light, and was, moreover, influenced by 
the economy of construction." 

We do not want to abuse the hospitality of your esteemed 
journal by setting forth the great advantages which the 
series continuous-current system possesses—fur large power 
transmissions und for long distunces—over alternating current 
systems, especially since the experiences made at St. Maurice 
have shown that the earth may be used as the return con- 
ductor. We may add, however, that in the case of Lausanne, 
the alternating-current project was about 1,000,000fr. dearer 
than the one based on the series continuous-current system, 
and that, since then, the large transmission schemes which 
are being studied at present in France provide for the use of 
the series continuous-current system. 

We do not doubt that if you would do us the honour of 
visiting our installation in St. Maurice you would speedily 
recognise your error.—-Yours, &c., 

COMPAGNIE DE L'INDUSTRIE ELECTRIQUE. 

Geneva, Jan. 12. 


PARLIAMENTARY INTELLIGENCE. 


On Saturday last, January 16, the time expired for depositing 
memorials alleging non-compliance with standing orders in respect of 
private and local bills. Since then private bill examiners have sat daily 
to take proof of the compliance with Standing Orders. Among others, 
the following measures have been passed as having complied with the 
Standing Orders :—Lincolnshire and Yorkshire Electric Power, Baker 
Street and Waterloo Railway, Charing Cross, Euston and Hampstead 
Railway, North and South Woolwich Electric Railway, St. Marylebone 
Electric Lighting, Middlesbrough, Stockton and Thornaby Tramways, 
Tyneside Tramways, Metropolitan District Railway, and the Lancashire 
Electric Power Bill. 

The London County Council Tramways Bill was petitioned against by 
the Holborn Borough Council and Messrs. Shoolbred with respect to the 
proposed tramway down Tottenham Court-road, on the ground that the 
requisite consent of the petitioners had not been obtained. Consequently 
the bill was referred to the Standing Orders Committee for decision on 
this point. 


The American Institute of Electrical Engineers.—The 
Electri al World of New York announces that in order to cele- 
brate the twenty-fifth anniversary of the introduction and 
commercial development of the incandescent lamp, the friends 
and associates of Mr. Thomas A. Edison have taken steps to 
found a medal which will be entrusted to the American Insti- 
tute of Electrical Engineers, and which it is proposed to award 
annually to graduating students in electrical engineering. It 
is proposed that the medal shall be awarded each year to the 
graduating student who shall present the best thesis on some 
original subject, from the universities and colleges of the 
United States and Canada which have regular courses in 
electrical engineering. 
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LEGAL INTELLIGENCE. 


Knight v. Isle of Wight Electric Light and Power Co. 


In the Chancery Division on Wednesday, Mr. Justice Joyce deliveced 
his reserved judgment in this case, which was for an injunction to restrain 
the defendant company from committing & nuisance by the working of 
their electricity works at Ryde, Isle of Wight. The facts were reported in 
our issues of Dec. 4, 11 and 18. 

In the course of his judgment Mr. Justice JOYCE said that in 1899 
Ryde Corporation obtained & provisional order authorising them to supply 
electric energy within the borough. Clause 69 of the order provided that 
nothing in the order should exonerate the undertakers from any indict- 
ment, action or other proceeding for nuisance in the event of any 
nuisance being caused or permitted by them. Subsequently the Cor- 
poration entered into arrangements with defendants for the erection, 
maintenance and working of a generating station within the borough, 
and defendants in the early part of 1903 acquired as a site for the 

roposed works a piece of land adjoining the garden of plaintiff’ s house. 
e engines were driven by gas produced on the premises by the Dowson 
process. One of the terms under which defendants held their site pre- 
cluded them from erecting a tall chiinney shaft thereon. Theformal opening 
of the works as completed, or supposed to be completed, took place with 
some kind of municipal ceremony on Oct. 1, 1903, and from that date, 
he supposed, if not before, the works had been supplying electric energy. 
It was hoped by defendants, and it was to be expected, that the demand 
would constantly and greatly increase, and that, consequently, from time 
to time, additions to and extensions of the plant and machinery would have 
to be made. Before the formal opening, the manufacture of yas for 
wotking the engines and machinery generally had been in operation, 
and in particular on one occasion in September, for a period of 
nine hours, the engines and dynamo working without intermis- 
sion. Plaintiff complained of serious annoyance to the inmates of 
her establishment by noise, vibration and offensive smells produced 
by the operations at defendants' works, and she instituted an action 
on Sept. 29, claiming an injunction and damages in respect of the 
alleged nuisance. A large body of evidence was adduced before him 
at the trial, and, to his mind, the result of it had been that, having 
regard to the positive testimony of plaintiff and her witnesses, whose 
veracity and substantial accuracy he saw no reason to doubt, and the 
facts admitted by some of defendants’ witnesses, and having regard also 
to the correspondence and pleadings and arguments addressed to him by 
counsel for defendants, he considered it to have been almost virtually 
admitted, and at all events to have been sufticienily proved before him 
that at various times during September, and for a not inconsiderable 
period afterwards, the works of defendants were so carried on as, by noise, 
offensive smell and in some degree vibration, to occasion serious inter- 
ference with the ordinary comfort of plaintiff and the inmates of her 
house and the carrying on of her business. The annoyances were 
not, in his opinion, trivial, or of a kind to be expected from any 
ordinary and reasonable use of the land acquired by defendants, nor 
were they by any means of such a kind as would be complained of 
only by uoreasonable and fastidious persons. No doubt it was the 
fact that since the commencement of the action defendants had, 
by the adoption of various expedients known to mechanical engi- 
neers and men of science, and parapi under the pressure of these 
proceedings, by measures of a special character, greatly diminished 
the intensity and frequency of the annoyances complained of. The 
engines and machinery were not now working later than 11 p.m. There 
was, he thought, still reason for further improvement at the cost of 
further expenditure, and the most skilful and careful management were 
necessary to prevent the nuisance complained of from constantly recurring. 
At times there was no annoyance to complain of. Still, at the date of the 
trial such an annoyance had repeatedly and constantly recurred. Even then 
the works were notin such perfect order, if such perfection were obtainable, 
88 to remove altogether plaintiff's just grounds of complaint. The engines 
did not do their work to the satisfaction of defendants themselves, and the 
work men of the rm which erected them had 50111 to be in attendance. He 
held that repeated and not merely momentary annoyances caused to plaintiff 
did amount to un actionable nuisance uvless defendants could make out 
they were, in point of law, justified in causing such an interference with 
the comfort of plaintiff's premises. Defendants contended that they were 
to be so excused, and relied upon the judgment of Lord Justice Vaughan 
Williams in Harrison v. the Southwark and Vauxhall Water Co.“ After 
reading the portion relied upon his Lordship said it must be observed 
that the annoyance or nuisance complained of in the present case did 
not arise from acts of the kind referred to in the passage he had read from 
Lord Justice Vaughan Williams’ judgment. The plaintiff had submitted 
to the inconvenience, if any, that arose from the mere construction of the 
defendants’ works. What she complained of was what she had suffered 
and was from time to time suffering from the working of the generating 
station and the works there carried on, and which would be continued to 
be carried. That he held not to be an ordinary user of defendants’ 
property, or in any sense reasonable if serious annoyance were thereby occa- 
sioned to the occupiers of the adjoining house and gardens. It was also 
urged thatthe annoyance was only temporary and occasional, but it must 
be borne in mind that what was being done here was not, in his opinion, 
an ordinary user of defendants’ land. Defendants did not allege, nor 
had it been shown, that those works could have been established and set 
permanently in operation without causing a nuisance if necessary and 
reasonable precautions had been taken in the first instance. He held 
that the acts complained of had from time to time and frequently up to 
the trial materially interfered with the ordinary and comfortable existence 


of the plaintiff in her house; and, secondly, that those acts were such 
that, having regard to the cireumstances and surroundings of the defen- 
dants' property, were in excess of the natural and ordinary use and enjoy- 
ment of her property. There must be an injunction during the con- 
tinuance of plaintiff's lease restraining defendant company, their directors, 
servants and agents from using or working or causing or permitting to 
be used or worked in or upon the generating station and their works 
adjacent to plaintiff's gardens any engines, dynamos or other machinery, 
and from so carrying on the manufacture of gas, or any other process as 
by the production of noise, obnoxious or offensive smells, vibration or 
otherwise, to cause a nuisance to plaintiff. 

His Lordship granted an inquiry as to damages and reserved the 
cost of the inquiry. He also directed that defendants should pay the 
costs of the action. On the application of Mr. Younger, K.C., suspended 
the operation of the injunction for six weeks. 


Lloyd's Packing Warehouse Limited v. Veritys Limited. 


On Friday last, in London, Mr. Justice Jelf resumed the hearing of 
this case, which commenced at Manchester and was reported in our issue 
of Dec. 4 (p. 264). The plaintiffs! case was that by letters which passed 
between the parties from Oct., 1901, to Jan., 1902, plaintiffs agreed to 
buy and defendants to supply certain electrical generating plant for 
£1,187. It was a condition of the contract that the plant should be 
capable of dealing with the maximum load required by plaintiffs for 
driving the machinery installed, or to be installed, at their works. The 
power was to be produced at a cost not exceeding ld. per unit 
of electrical energy per hour. The plant was supplied and plaintiffs 
paid £890. 15s. on account. They alleged that the plant was not in 
accordance with the conditions and was not capable of dealing with the 
maximum load and would not produce sufficient power to satisfactorily 
run their motors and plant. They therefore rejected the plant, and asked 
defendants to removeit. Plaintiffs claimed the return of the money paid, 
ahd also asked for damages for increased cost of plant and production. 

The defence was & denial that defendants agreed to the conditions 
alleged. Defendants said it was an express condition that the plant should 
be capable of producing 51kw. from the dynamos, and that this condition 
was fulfilled. They denied that plaintiff's made known to them that the 
plant was needed to produce sufficient power to satisfactorily run the 
motors, and they counter-claimed for extra work and materials supplied. 

Mr. C. Н. WORDINGHAM, said he was called in by plaintiff company 
at the end of 1902, in consequence of the generating plant supplied by 
defendants not working satisfactorily. He found no trace of negligent 
use of the motors by plaintiffs! workmen. With a number of machines 
performing different cycles of work in different periods they would, of 
course, get periods of heavy load on different machines, sometimes by 
synchronising and sometimes not. If they did not synchronise the 
tendency would be to equalise the load, and when they did synchronise 
the irregularity of the load on an individual machine would be greater. 
In the report which he made following his inspection he criticised the 
average which Messrs. Verity adopted as the standard load. A gas 
engine was not capable of working at its full horse-power continuous! 
and efficiently. If they attempted to work a gas engine of the type o 
plaintiffs’ continuously at its full power, that was to say, exploding every 
cycle, it would becometoo hot. It should miss once in every seven or 
eight cycles. When the full possible horse-power was 100 it should not 
be worked above 75. 

The hearing was again adjourned and the judge hoped the case would 
be finished at Manchester. 


Wilson v. Baston & Oo. (Ltd.). 


In the Chancery Division on Saturday, Mr. Justice Byrne heard a 
motion for judgment in default of defence in a debenture-holders’ action. 
Counsel said the company was incorporated in December, 1900, to 
take over the business of Easton, Anderson and Goolden (Ltd.) 
electrical and general engineers. The security became enforceable 
amongst other events on winding-up, and the company had gone into 
liquidation. Mr. Justice Byrne made the order, and directed the usual 
inquiries, and continued the receiver (who had been appointed as 
manager) until March 25. 


Dennis & Co. v. Glover. 


In the City of London Court on Monday, Messrs. W. F. Dennis & Co. 
sued defendant for £19 for the conversion of goods. It appeared that 
plaintiffs were robbed of goods, some of which were afterwards bought 
by defendant, who subsequently re-sold them to another firm. Defendant 
was thus liable for conversion, although he had acted bona fide and had 
paid the ordinary price. It was submitted for defendant that there had 
been no demand for the return of the goods and that there had been no 
conversion. 

Judge Rentoul found for plaintiffs and costs. 


Prepayment Meters. 


Three summonses were heard by Mr. Curtis Bennett at Marylebone 
(London) Pehce Court on Friday last. The summonses were isstied at 
the instance of the Gas Light and Coke Co. against workmen living at 
Westbourne Park and Kilburn for the recovery of 10s. 2d., 7s. 11d. and 
4s. 8d. respectively for gas supplied through automatic meters. It 
appeared that in two of the cases the money was collected by a sham 
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collector, who represented himself as in the employ of the company, but 
it was urged that the defendants were, nevertheless, responsible, accord- 
ing to the terms of their agreement. 

` The Magistrate thought it was very hard upon defendants, but held that 
under the agreement they had signed they were clearly responsible for the 
safe custody of the money in the meter until the company collected it. 
He made orders for payment, with 3s. costs. 

In the third case, the meter had broken into and the contents stolen, 
and a similar order was made. 


National Telephone Co. v. Samuel. 


This case came before Mr. Justice Wills and Mr. Justice Kennedy on 
Monday, on an appeal by plaintiffs against a decision of the deputy-judge 
of Marylebone County Court who had entered judgment for defendant 
on the finding of & jury. Particulars appeared in The Electrician for 
July 17, p. 553. It was originally an action brought by plaintiffs 
against defendant, to recover a year's rent of a telephone due in 
January, 1903, and under the usual agreement, ata rental of £10. 5s. a 
year, payable in advance, for five years. This agreement provided that 
the company should maintain the telephone in good working order. For 
the first two years all went well, but in 1903 defendant refused to pay, 
and the company took proceedings against him in the County Court. 
The defence was that the efficient service was not maintained as agreed, 
and he claimed that he had received no consideration for the agreement. 
As plaintiffs had failed to perform their part, he asked that it might be 
rescinded. The jury found for defendant on all points, and the Judge 
made an order rescinding the contract. 

It was contended that the judgment was wrong, as it had not been 
shown that there was total failure of the service. In order to justify his 
decision there would have to be a finding of the jury not only that the 
company had failed to keep the instrument in good working order, and 
to supply an efficient service, but that they had acted so as to show an 
intention to repudiate or abandon or refuse to perform the contract. 
That was not, however, suggested. 

Mr. NIELD, for defendant, urged that the judgment be affirmed. 

In giving judgment, Mr. Justice WILLS said that he did not think a jury 
would hesitate to find that a service that had to be remedied over and 
ever again in 1902, and which bro:e down altogether at last, was an 
inefficient one. He thought the County Court Judge was right in 
rescinding the contract. 

Mr. Justice KENNEDY agreed, and the appeal was dismissed, with costs. 

Leave to further appeal was refused. 


Watson v. Corporation of Suaderiand. 


In the Divisional Court, before Justices Wills and Kennedy, yesterday, 
defendants appealed from a judgment of the judge at the Sunderland 
County Court. It appeared that plaintiff, while travelling on a Cor- 
poration electric tramcar, received an electric shock from an overhead 
wire, which fell upon her, and she had obtained a verdict and judgment 
for £25 as damages for her personal injuries. At the trial defendants 
submitted that there was no evidence of negligence on their part to go 
to the jury, but the judge ruled otherwise. Evidence was given that the 
tramways had been inspected and approved by the Board of Trade, that 
there was a proper weekly inspection by Corporation employés and that 
the breaking of the wire had not occurred through negligence. The jury, 
however, found that there was negligence, and returned a verdict for 
plaintiff. 

For appellants, Mr. C. A. RUSSELL, K.C., submitted that the judge 
ought not to have allowed the case to go to the jury, and that, even if 
there was a case, the evidence for defendants rebutted any suggestion of 
negligence, and that judgment should have been entered for defendants. 
He also submitted that the Judge should have told the jury specifically 
what it was in respect of which it could be said the Corporation had 
failed in their duty. 

For plaintiff Mr. W. G. CLAY contended that, having made out a 
prima facie case, no such evidence was given in rebuttal as would make 
it the duty of the judge to practically direct a verdict for defendants. 
The explanations given by defendants of the accident left the cause of it 
a mystery, and the jury were entitled to come to the conclusion they had. 

In dismissing the appeal, Mr. Justice WILLS said it was an accident 
as to which one might, in popular language, say that if everything had 
been right it had no business to have happened. These overhead wires 
were not expected to tumble down of themselves, and if there was to be 
a liability to that kind of accident Parliament would be very slow to 
grant the powers which they had granted; therefore it seemed to him it 
Was а саве in which, from the accident, if nothing else occurred, a very 
reasonable conclusion would be that there must have been something 
wrong in the construction of the wire, or in the way in which it was joined, 
or that there was some mismanagement of it in some way or another. 
Therefore, it was quite clear that there was a case to go to the jury. 
What happened before the case was finally left to the jury was that the 
defendants were wholly unable to suggest any explanation of how the 
accident happened. ~Under these circumstances they satisfied the tribunal 
not merely, that they were unable to explain it, but that such an accident 
could happen without there being any explanation at all. The jury were 
ju-tifiel in saying that no explanation was no explanation, and they 
thought th« fact that the aceident happened was quite inconsistent with 
due care ii wing been exercised. The summing up of the learned judge 
was fair aid impartial. 

Mr. Jus ce KENNEDY concurred, and. the appeal was dismissed with 
costs, leis to further appeal being refused. 


ELECTRIC LIGHTING IN MARYLEBONE. 


RATEPAYERS' MEETING, JAN. 19. 


A crowded meeting of parochial electors was held in the Queen's 
Hall, Langham-place, W., on Tuesday evening, to decide upon the 
promotion or otherwise of the bil proposed by the Marylebone 
Borough Council to be presented to Parliament to ameud the 
Council's Electrie Lighting Order Confimation Act (No. 1), 1901. 
At the doors a printed statement was circulated prepared by 
Mr. Arthur Wright the Council’s consulting electrical engineer. 
This was referred to in the course of the proceedings. 

The Mayor (Rev. Russell Wakefield) presided, and in opening the pro- 
ceedings gave a detailed history of the facts leading up to the present 
position of affairs which (he said) would help the electors of the borough 
to come toa decision in the matter before them. There was no question 
as to the fairness of the award of the arbitrator who had inquired 
into this matter. He did not intend to defend either the award or 
the arbitration, but would leave that to those who were responsible 
for the purchase. There were two courses open to the meeting—one 
was to accept the bill unconditionally, and they would then have a 
great municipal undertaking on their hands, or they must reject the 
bill and let the consequences be what they may. The promoters of the bill 
claimed that the undertaking in the hands of the Council (even at the 
cost at which they had to obtain it) would pay. There was expert opinion 
of a very important character in favour of the carrying out of the Counel's 
scheme. Against the idea, there was, first of all, the objections to muni- 
cipal trading altogether. In many respects he held with this view, but it 
was rather late in the day to deal with the matter now. At any rate, the 
bill could not be initiated without the ratepayers’ consent. Secondly, 
there was the doubt as to borough councils being the best bodies to carry 
on business undertakings, On this point it might be said that there were 
certain members of the Marylebone Council who conducted or managed 
businesses as big as the Metropolitan Electric Supply Co. The pro- 
motion of the bill did not necessarily mean the taking over of the under- 
taking, but it was felt that it would help the Council in negotiating with 
the company. These negotiations, however, so far had certainly been a 
failure. If the bill was rejected, would the position be an immoral one ? 
For the Council it might be; but for that meeting he could not say that 
it would be. It was a very serious responsibi ity, however, for the award 
was made and the money had to be found. It was conceivable that a 
Court of Justice would say that the money would have to be paid out of 
five, six or seven years’ rates. The matter was entirely in the hands of 
the ratepayers, and he was pleased to see so enormous an attendance. 
Ratepayers had shown but little interest hitherto in the affairs of their 
Council and that body was inclined to sleep. | 

Mr. E. R. DEBENHAM (chairman of the Electric Supply committee) 
explained why it was necessary to promote the new bill, and hoped the 
electors would consider the matter free from all prejudices. In the 
arbitration proceedings the company's claim was nearly £3,000,000 and 
this had been reduced to £1,212,000. In 1900 the Council had come to 
an agreement to purchase the Metropolitan Company's undertaking in 
the borough for £910,000, and they were blamed for not doing so. He 
could not himself see much difference between the original agreed amount 
and the amount of the award, taking into consideration the 
increased profits of the company from their lighting in the borough. But 
there was an Act of Parliament which laid it down explicity that 
the Council must buy and that the company must sell. The purchase 
price had been settled by arbitration, and had been confirmed by the 
High Court. The only result, if the electors threw out the bill, was per- 
fectly clear from the judgment of Mr. Justice Buckley—that there would 
be a mandamus to the company sequestrating the rates for the whole sum 
due. In one form or another the amount would have to be paid. The 
chief object of promoting the bill now before them was that the Electric 
Supply committee considered this was their only chance of coming to an 
agreement with the company. There were those who would reject the 
bill and trust to the mercy of the Courts. Well, they had had an example 
of the mercy of the Courts, and had been ordered to pay the company 
£60,000 forthwith. Mr. Debenham then explained Mr. Wright's figures 
and estimates, and outlined generally the scheme of the Electric Supply 
committee, Every dependence, he said, could be placed upon these 
estimates. He had always been convinced that, by paying a certain pre- 
mium for insurance, they could obtain a guarantee of the correctness of 
Mr. Wright’s figures, and in this connection he desired to inform 
the ratepayers that the British Westinghouse Co., of Norfolk-sireet, W.C., 
had indicated that they would be prepared to put up the necessary 
station, instal the whole system in fact, and guarantee that the under- 
taking would produce current at the price stated by Mr. Wright. Further, 
the General Electric Co., of Queen Victoria stre t, E.C. had written 
undertaking, if the Council carried through th-ir bill, and subject to their 
receiving the order for the plan and inaterials required, to take over the 
management of the electric lighting undertaking for six years, and would 
undertake to pay all interest and sinking fund charges, &c., on the con- 
dition that, if the losses had not been recouped to the company at the end 
of six years the arrangement should be continued for 10 years. Beyond 
this Mr. Wright had expressed his willingness to forego bis commission 
and to take in lieu thereof one-sixth of the profits of the undertaking. 
Mr. Debenham then formally moved — ў 

„That this meeting of electors of the Metropolitan Borough of St. 

Marylebone are in favour of the promotion of the St. Marylebone 

Electric Lighting Bill, 1904.” | | 

The Ex-Mayor (Ald. E. К. El;ood) seconded, and said he did so 
because he could see no other possible way out of the difficulty with 
which they were faced. 5 
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Mr. Herbert Grass disagreed with Mr. Debenham. A compromise 
with the company should be made, It was said that, at the price 
demanded, the undertaking could be worked with a profit. Mr. Wright’s 
first calculation was on the basis that the money could be borrowed at 
34 per cent. Now that it was found that the money could not be obtained 
under 3} per cent. a fresh set of figures was put forward which actually 
showed a greater profit than the first estimate. It was unlikely that the 
repayment of the whole sum would be allowed to be spread over 42 
years. The scheme was impossible and compromise was rejected. He 
recommended the rejection of the motion. If the ratepayers rejected this 
bill, a bill would be immediately promoted by him and his friends to 
sweep away the whole network of difficulties in which the borough 
council hed entrapped them. The case from the ratepayers’ point of 
view had never been put before Parliament or the Courts. They would 
say that, as the project was entered into without the ratepayers’ consent 
or knowledge, it was an injustioe, and that such injustice was intolerable. 
po Maude supported the rejection of the bill, as did also Mr. Edwin 

ite. 

At this stage no further hearing for the speakers could be secured, and 
the mayor put the motion to the meeting, which, on a show of hands, 
was declared rejected. 


BOROUGH COUNCII, MEETING, Jax. 21. 


At the meeting of the Borough Council last evening, among the pay- 
ments on ем per to be passed by the Council was the item of 
£60,000 ord by Mr. Justice Buckley (in his recent judgment in the 
action brought y ine Metropolitan Electric Supply Co. for specific per- 
formance by the Council of their obligations under the famous arbitration 
award) to be paid by Jan. 81. 

Mr. Е. Warre opposed the payment on the ground that the steps taken 
by the Council to obtain the 1901 bill were illegal. The ratepayers were 
(he said) no parties to the electric lighting undertaking. He was convinced 
the whole of the proceedings in regard to this matter were ultra vires. 

Ald. Dennis supported Mr. White's action and created a sensation 
in adopting this course. He did not, he said, support the proposal on 
the same grounds as Mr. White, but because he felt that the meeting on 
Tuesday clearly indicated that the ratepayers were determined that the 
matter should not be proceeded with, let the consequences be what they 
may. 

Ald. ANaLtM supported Ald. Dennis. 

Mr. E. R. Denennau said it would be a very serious matter if the 
Council refused to pay the amount in accordance with the order of the 
Court. There was no alternative but to pay tbe money on the date 
mentioned. 

Councillor Saxps supported Mr. Debenham. 

A lengthy discussion ensued and ultimately it was decided unanimously 
that The consideration of the payment $e adjourned till Thursday 
(28th inst.), and that the mayor, in the meantime, approach the company 
on the question of the postponement of the payment of the £60,000 until 
after a poll of the ratepayers.” 


The meeting was then made special to consider and determine upon 
the expediency of confirming the promotion of the proposed bill in 
accordance with the resolution passed at the meeting of the Council on 
Oct. 29, 1903, but by general consent this matter was adjourned to a 
special meeting to be held three weeks hence. 

Mr. E. R. Desena then said it was the logical result of the resolu- 
tion with regard to the [ме of the £60,000 that a poll of the rate- 
parere with regard to the promotion of the Electric Lighting Bill should 

taken, and he therefore formally moved that the poll be taken in 
accordance with the Act of Parliament. 

This was opposed by Councillors Lee-Smith, E. White and Sir Edwin 
Galsworthy, but was carried by 39 to 13 votes, and it was decided to 
proceed forthwith to take a poll. 

Mr. E. B. Оквкмнам then moved as an urgent motion: That the 
Electric Supply committee be empowered to enter into a provisional 
agreement with the General Electric Co. or with any other firm of stand- 
ing, and that proper legal advisers be employed." The point of this 
pro (he said) was to get the Council a guarantee against any loss 
in the scheme outlined by Mr. Arthur Wright. The company had (he 
understood) submitted Mr. Wright's estimates to Mr. E. Manville, a con- 
sulting engineer of high standing in the electrical profession, and it was 
on that gentleman's favourable report that the company made their 
offer. He (Mr. Debenham) did not suggest that the matter be 
definitely decided, but asked that the committee be empowered to enter 
into a provisional agreement in order that it might be put before the 
ratepayers before the poll. Mr. Debenham intimated that the Electrical 
Co., Messrs. Siemens Brothers & Co., and Messrs. Dick, Kerr & Co. would 
alto be approached with a view to their submitting a scheme which the 
committee could consider. 

Sir ЕржіЧ GarswonrHY said the letter of the General Electric Co. 
needed careful consideration. He therefore moved that the debate be 
adjourned to a special meeting on Monday next (25th inst.), and this was 
carried practially unanimously. 


Poe 


COMBINATION OP AMERICAN WIRELESS TELEGRAPH INTERESTS.— 
The Financial News” states that the De Forest Wireless Telegraph Co., 
a consolidation of the De Forest Wireless Telegraph Co. and the Inter- 
national Wireless Telegraph Co., has been incorporated under the laws 
of the State of Maine with a capital stock of $15,000,000, of which 
ae i8 7 per cent, cumulative preferred and $11,500,000 common 
8 . 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


Leicester Tramways committee'require an assistant electrical and 
mechanical station engineer, a power station shift engineer, switch- 
board attendants, engine drivers, engine fitter and spare engine 
driver, foreman for maintaining and repairing overhead work, lines- 
men for overhead work, chief motor ingpector, motor inspectors and 
motor instructors. Further particulars are set out in an advertise. 
ment, and applications, addressed to the chairman of the committee 
at the offices of the borough engineer, Mr. E. George Mawbey, 
M.Inst.C.E., Town Hall, Leicester, by Feb. 2. 


Tyne Improvement Commissioners require an electrical superin- 
tendent at their Northumberland and Albert Edward Docks and 
Staiths, Salary £150 per annum. Applications to the assistant 
secretary (Mr. 3. McD. Manson) by Jan. 80. See advertisement. 


An assistant lecturer and senior demonstrator and electrical engi- 
neer is required for the Royal Technical Institute, Salford. Salary 
£130 per annum. Application to town clerk (Mr. L. C. Evans), 
Town Hall, Salford, by 27th inst. See also advertisement. 


A junior English master capable of teaching evening classes in 
theoretical and practical physics is required immediately for the 
Merchant Venturers’ Technical College, Bristol. Applications to 
the Registrar by January 27. See advertisement. 


A motor and meter inspector is wanted, conversant with direct- 
current motors, Hookham and prepayinent meters. Applications 
to city electrical engineer (Mr. C. A. Midgley), 18, Collier Gate. 
York. See advertisement. 


Bexley Electric Lighting and Traction committee require an 
engineer and manager of the Council's electric lighting and tram- 
ways undertakings. Salary £300 per annum. Applications to 
Mr. Thos. G. Baynes, Council Offices, Bexley Heath, Kent, by noon 
28rd inst. 


Wimbledon Urban District Council have a vacancy for a mains 
superintendent. Salary £125, rising by annual increments of £25 
to £175 per annum. Applications to chief electrical engineer, 
Mr. H. Tomlinson-Lee, by noon 25th inst. 


Two assistant superintendents of telegraphs are required for the 
Government of Ceylon. Salary R.8,500, rising to R.5,000 by 
biennial increments of R.500, with certain travelling allowances. 
Applications to the Crown Agents for the Colonies, Whitehall. 
gardens, London, S.W., up to Jan. 80. 

A principal is required for Swindon and North Wilts Technical 
School, Swindon. Applications by 30th inst. 

Stockport Corporation require a manager and a senior clerk for 
their tramways. Applications by 25th inst, 


Mr. T. Robert Smith, A.M.I.E.E., chief electrical and mechanical 
assistant to the borough engineer of Leicester, has been unani- 
mously appointed by Leicester Tramways committee resident elec- 
trical engineer of the Cor poration electric tramways, to take charge 
of the working and general repairs and maintenance of all com- 
pleted electrical plant and equipment of the power station, car 
depots, overhead work, cars and feeder system. Salary £250, rising 
to £350 per annum. There were 129 applicants for the appoint- 
ment. Mr. E. George Mawbey, M.Inst.C.E., is engineer-in-chief, 
and Mr. E. Manville, M.I.E.E., is consulting engineer for Leicester 
electric tramways. 


Mr. W. Wyld, of Doncaster, has been appointed manager of the 
Birkenhead electric tramways at £450 per annum. 


Mr. E. Briggs has been appointed clerk of works in connection 
with the electric light installation at Fulham-road workhouse of the 
St. George's (Hanover-square) Guardians. 

Mr. A. A. Day, borough electrical engineer at Bolton, has also 
been appointed general manager of the electric tramways. Mr. 
C. C. Howard is traffic superintendent. 


Aberfeldy (N. B.).— The Marquis of Breadalbane has been invited 
to support a scheme for supplying electricity to the burgh. 


Basingstoke.— The ratepayers have rejected the Corporation’s 
bill providing for free wiring of consumers’ premises, &c. 


Bermondsey (London).—The Council have decided to take legal 
proceedings to recover £3. 8s. from the Premier Electrie Lamp Co. 

It appears that in October last the company sent a cheque for £3. 3s. 
for a specification and form of tender. The latter was returned and the 
company stopped payment of the cheque, explaining that when they 
applied for the form of tender they were under the impression that they 
were at liberty to quate for incandescent lamps only, and that when they 
found this was not the case they immediately returned the form of tender. 


2F 
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Mr. Chadwell has purchased, in the name of the Corporation, the 
necessary materials, and has made arrangements for engaging the 
necessary labour. 

Demerara (British Guiana).—Georgetown is lighted by elec- 
tricity, and has an overhead electric tramway service of about 
10 miles of track, these undertakings being owned by the Demerara 
Electric Co. (Ltd.). ; 

The imports in 1902-3 of electric lighting plant and apparatus was 
valued at £4,360, of which only the £60 came from Great Britain, 
the balance being supplied by the United States. 

The telephone service of British Guiana was reconstructed during 1903. 


Dublin.—Arrangements have been approved by the Board of 
Works for supply by the corporation of electric current for nearly 
3,000 lights in the State apartments at Dublin Castle. 


Dunedin (N.Z.).—The new municipal electric tramways, equipped 
by Noyes Bros., Sydney, N.S.W., were opened last month. 


Edinburgh.— At last week's meeting of the Corporation, Mr. 
Mackenzie, convener of the Electric Lighting committee, referred 
to his statement made at the previous meeting of the Corporation 
(see The Electrician, Jan. 1, p. 428), and said he desired to modify 
this statement, and to add that the objection to the use of iron 
tubing in house wiring was entirely confined to unscrewed tubes. 
and in no way applied to screwed tubes and other fittings. 


Electric Train Lighting in Australia. The New South Wales 
Railway Commissioners are experimenting with a new system of 
electric train lighting on the Melbourne expresses. 

Electricity in Mining.— Electric lighting and haulage plant is 
being installed at Long Tunnel Extended mine, Walhalla, Victoria. 

Fatal Accident.—An inquest was held by Dr. Danford Thomas. 
at Paddington, London, on Saturday into the death of Herbert 
Laurence Newton, aged 25, who died from injuries received bv 
being run over on the Metropolitan Railway. 

Deceased was an assistant electrical engineer to the British Insulated 
and Helsby Cables (Ltd), who аге laying a cable for the Metropolitan 
Railway Co. between Willesden and Neasden. On Tuesdry night last 
week he left Neasden station to see to some work in progrees down the 
line, and a goods train passed. Directly afterwards the workmen heard 
cries for help. Deceased was found lying on the line badly injured, 
having been knocked down and run over bs tlie train. He died two hours 
after admission to St. Mary's Hospital. 

The driver of the train said if deceased had had a lamp he (witness) 
would have seen him and have been able to pull up. Other witnesses 
said it was usual for the railway authorities to provide workmen with a 
flagman, but this was not done on this occasion. 

For the railway company it was urged that deceased had not given 
notice that the men would be engaged working late, or a flagman would 


have been provided. 
The jury returned a verdict of aceidental death, and added a rider 


recommending that in future a flagman or signalman should be engaged 
at night. 

Fulham (Lomdom).—The Council have decided to institute pro- 
ceedings against the National Electric Wiring Co. in connection 
with the claims arising out of the fatality at Fulham baths in 1902. 

The electric lighting mains are to be extended to serve wharves 
and other premises in the neighbourhood of Crab Tree-lane, and a 
200kw. sub-station is to be constructed and equipped. in the first 
instance, with 100kw. plant at an estimated cost of £950. 

Glasgow.—4 petition signed bv 813 inhabitants of Milngavie has 
been presented to Glasgow Tramways committee to extend the 
Corporation tramway system to Milngavie. The Corporation have. 
however, decided not to proceed with this line as well as the pro- 
jected route to Barrhead. 

Hartlepool.—The public buildings were electrically lighted last 
week for the first time. The street electric lichting is to be 
inaugurated this week. 

Heavitree An otter by the National E:eetrie Construction Co. 
to erect electricity works and supply electrical energy for lighting 
and power in the distriet is under consideration by the Council. 

Hornsey (Londea).—It is proposed to hold an exhibition of 
electrical Brings, apparatus. Ke., be: ween March Land 4 

Hull.— The Helon.read tramway route was oficially inspected 
on Tuesday. 

Iford.— The Ds:rie: Council's proposal to promeve a bill for the 
eXiension of um xis. Age bas [xen defeated at a ratepayers 
"eene 

Islington :bondom'.—Ias week some extensions of the low. 
tension Ustribuuing mains were authorised. Jt was also decided to 
pred with ine Hari of a pruon of Grosvenor-mad. 


Berhöl.— A poll of ratepayers is to be taken on the omnibus bill 
of the Corporation, which secks powers to let motors on hire, to do 
wiring work, &c. 

Boulder (W.A.).—The Municipality recently took over the 
electricity works from the contractors. The plant includes a 150kw. 
steam dynamo and two 180 н.р. boilers. Current is supplied on 
the continuous-current three-wire system, with a pressure of 
460 volts between the outers. 


Bridgnorth.—The District Council have lodged their objections 
to the Shropshire and Worcestershire Electric Power Co.'s applica- 
tion for an electric order for Bridgnorth. 


Brixham.—The agreement with the Urban Electric Supply Co. 
for supplv of electric current from their Dartmouth works to 
Brixham has been sealed. 


Buenos Ayres.—La Capital Tramways Co. have obtained a con- 
cession for an extension of their lines from Parque Patricios to 
Puente Alsina. 

The Municipal Council offer to grant a 55 vears’ concession to 
Buenos Ayres Grand National Tramways Co., with sanction to an 
extension, provided the company carry out their scheme for con- 
version to е'есігіс traction. and that the undertaking shall become 
the property of the municipality at the end of the term without 
pecuniary consideration. 


Calaia.—In the report of the directors of the Calais Tramways 
Co. for the past vear it is stated that the company's application for 
an extension of the concession and the conversion of the lines to 
electric traction is still under consideration by the authorities in 
Paris, 

Canada.— Southampton (Ontario) is provided with a water-power- 
driven electric lighting service. and in 1902 a charter was granted 
to the Haren and Ontario Railway Co. to build an electric railway. 
over 100 miles long. from Rinsar Drive. through Winterton. &c.. to 
Toronto, but the promotors, while still negotiating. have not secured 
capitalists to take up the construction of the line. There is water- 
power available in this district from a watershed 1.000.000 acres in 
extent, and equivalent to 500 to 600 н.р. under a 12ft. head. The 
owners of the water-power works in the district are the Sampson 
Fieetrie Light and Power Co. 

At Annapolis Royal. Nova Scotia, with a population of 1,900, the 
municipality own a water-power electric generating plant. supply- 
ing current on the three-wire alternate-current system to 125 
subseribers. A 200 н.р. Crocker turbine is installed. Supply com- 
enced in March, 1903, and there is now the equivalent of 2.200 
S e. p. connections. 


Canadian Electric Railwayr.— At the end of 1902 returns were 
received relating to 44 electric mulmads in the Dominion of 
Canada, operating 42139 miles of single track and 188-09 miles 
ef double track. These lires earned gross in 1902 FI. 374.000. 
the grass expenses being u.. The total capital paid up 
meludine bonded debt was €8.352.000. The miles run were 
96.111.130, passenvers carried 146.000.000. The rolling stock con- 
sisted of 1.593 motor cars and 326 trailers. The total employed 
МА on these 44 lines was numbered nearly 5.500. 


Cardiff —The report upon the cost of the electric lighting of a 

utuber of suburban streets was considered by the Lighting com- 
nities on Monday, and it was decided to adopt electrie lighting in 
certnm Sireets in which mains are already laid at an initial expendi- 
ture of £1.561. IN, бї. ard an anmual cost of L 1.810. It has been 
deviied ta ask the Bute Estate authorities to grant permission for 
carrying eevirie lighting cables over their property. 

Cardiff Penarth Tramways.—The Roani of Trade have dis- 
pensel wth the consent of the local authorities to the promotion of 
this provisional ele: rie tramway onder. 

Chester. — On Wednesday the Corporation decided to inervase 
the salary of Mr. F. Tir: get to £550 per машин, inereasing by 
nunal increments of £50 to £700. Е 
, Cheshuat —The Noch Merrow kan. Electrical Power Distriba- 
on Co. have re pel to the Counen’s roves: for the insertion of a 
chinse IN iner agreement providing for the laving of mains within 
Is NONAS AR омота to the present state of the money market 
and pne pontsal &uzansn. ii would net be prudent to undertake to 
do na: zhe Сос deund. The command wouid nop guarania te 
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Leeds.— In consequence of the adverse vote of the ratepayers at 
a meeting last week, the City Council have decided to take a poll in 
regard to their bill for consolidating their electric lighting and 
tramway orders, &c. 


Leith.— Edinburgh Council have decided to petition against the 
Leith Corporation tramway provisional order. 


Leyton.—The solicitors to the National Electrical Contractors’ 
Association (Messrs. Turner & Co.) threaten to oppose the Council's 
omnibus bill unless certain clauses relating to the wiring of con- 
sumers' premises, &c., are withdrawn or modified. The matter has 
been referred to the Legal and Parliamentary committee. 

In the discussion upon the subject, Councillor Golightly claimed that 
the Electric Light committee were as capable as anyone to carry out 
haie work, and he hoped the committee would stick to the bill in its 
entirety. 


Linlithgow.—Bathgate District committee of the County Council 
have adopted electric street lighting in the Uphall district. 


Liverpool.—During 1908 the Corporation electric tramways 
carried 118,057,234 passengers, the receipts being £524,509, an 
inorease of 3,721,649 passengers and £17,883 in receipts. 


London County Council Tramways.— Lewisham Council have 
decided to contribute one-third of the cost of street widenings in 
connection with the proposed London County Council tramways 
from New Cross to Lee Green, from Greenwich to Catford, from 
Lordship-lane to Forest Hill and from Lewisham High-road to 
Forest Hill Deptford Council will similarly contribute to the cost 
of widening Lewisham High-road to Forest Hill. 

The new electric tramway from the Thames bridges to Greenwich 
were opened on Sunday last. 


Maidstone.—The Corporation propose to wire the sinaller houses 
in the district and to charge an extra 4d. per unit for electric 
current. 


Manchester.—A poll, demanded by the local master carriers, 
will take place on 29th inst. on the proposed tramways bill of the 
Corporation. 


Margam.—Six months’ cxtension of time has been granted for 
carrying out the terms of the Council's provisional electric lighting 
order, obtained in 1898. 


Motor Car Licences.—At West London Police Court on Tues. 
day Mr, W. Crowdus, an American gentleman residing at Barkston 
Gardens Hotel, Kensington, was summoned for keeping а carriage 
without a licence. 

For the defence the point was raised that the carriage, which was an 
electric motor car designed by defendant and termed the “‘Crowdus”’ motor 
car, was not liable to duty because it was only a sample car. Defendant 
brought it from America for the sole purpose of selling the patents con- 
nected with it. A syndicate took the car for eight months with the 
option of purchasing the patent, but the syndicate, which took out a 
licence for the time that they used it, decided not to purchase. Mean- 
while defendant had incurred certain expenses at the hotel, and he 
arranged with the landlord that the latter should hold the car as security 


for his hotel bill. Since then the only occasion on which Mr. Crowdus |: 


had **used the car was for showing it for sale. It was submitted that 
the car was not ‘‘ used ” in the legal sense, but was in the same category 
as carriages kept for show by ooachbuilders, and, further, that if anyone 
was the keeper or user of the car it was the landlord of the hotel. The 
magistrate (Mr. Rose) said the case was too full of doubt for decision 
against defendant, and the summons must be dismissed. 


Municipal Telephony.—In reply to a statement that certain 
subscribers of the Glasgow Corporation telephone department had 
discontinued the service, the general manager (Mr. A. R. Bennett) 
emphatically denies the statement. The very converse of the 
statement is the fact (Mr. Bennett continues), as the Corporation 
telephone subscribers continue to increase at а very rapid rate, and 
practically no instruments are discontinued except in the cases of 
death, bankruptcy, or giving up business. A widespread ki nen 
sation exists for the purpose of depreciating Corporation telephone 
enterprises, and so deterring other municipalities from touching 
them. This organisation floods the country with mendacious 
literature in the shape of pamphlets and circulars, mostly anony- 
mous, and utilises the columns of the press freely under all sorts 
of signatures. 

Hull Telephone committee have outbid the Post Office for a single 
line from Springhead station to Willerby reservoir. The work is 
to cost £120, and is to be carried out under the head of con- 
tingencies, as the amount has not been included in the recent loan. 
The rental was £15 per year for 10 years. 

The charge for telephone second instruments to & subscriber has 
been fixed at 20s. for wall instruments and 25s. for table stands. 


Musselburgh.—On the recommendation of the consulting engi- 
neer, Prof. Kennedy, Edinburgh Corporation has decided to allow 
the promoters of the Musselburgh tramways to adopt the G.B, 
surface-contact system. 


Nernst Lamps.—The Electrical Co., 121-125, Charing Cross- 
road, London, W.C., send us the following copy of a letter received 
from Mr. E. E. Hoadley, borough electrical engineer, Maidstone, 
concerning Nernst lamps for street lighting :— 

I have just received the figures for the life of the last 100 3- ampere 
Nernst burners which we have used for street lighting, and I thought you 
would be pleased to know that the average life of this last 100, under 
street lighting conditions, works out at 598 hours. 

The company's communication continues :—'* We may mention that 
Mr. Hoadley is using a few hundred Nernst lamps for public street light- 
ing, and the results are so satisfactory that large extensions are being 
made. Over 20 other towns in the kingdom have made experiments with 
Nernst lamps for street lighting, and the results in almost overy instance 
have been highly satisfactory." 


Northampton Institute —Lord Kelvin will present the certifi- 
cates and prizes at the annual distribution and conversazione of 
menibers and students at the Northampton Institute, Clerkenwell, 
London, E.C., on Friday, February 26. 


Outrage. —The lad Schutz, who is charged with committing & 
dastardly outrage upon Mr. Willmot Ernest Lane, secretary of the 
Electric Lighting and Traction Co. of Australia, was on Tuesday, at 
the Mansion House, London, committed for trial. 


Perth —Messrs. Kincaid, Waller, Manville and Dawson have 
been appointed consulting tramway engineers. 


Presentation.— The Sheffield staff of the National Telephone Co. 
have presented a tea service to Mrs. Northam, and an umbrella and 
handbag to Mr. Northam, upon his retirement after 20 years' 
service. The district manager, Mr. Bennett made the presentation. 


Provisional Order Transfer.—Chichester Corporation give notice 
of intention to transfer their powers, duties, and liabilities under 
their 1898 electric lighting order to the Chichester and District 
Electric Supply Co. (Ltd.) for £500. The Council reserve the right 
to purchase at 14, 21, 28 or 35 years at its fair market value, or at 
any other time on terms to be settled by arbitration should the 
company fail to work the undertaking as required by the Electric 
Lighting Acts or the Chichester order. 


Romford.—Owing to opposition the Empire Electric Light and 
-Power Co. have withdrawn their bill for the construction of 
additional tramways. 


Shoreditch (London).—In reply to a communication from the 
London County Council as to the formation of a reserve or renewal 
fund in connection with the electricity undertaking, the Borough 
Council have intimated that steps are being taken to form such 
' a fund, but that up to the present renewals to plant, &c., have been 
paid for out of revenue. 


Btafford.—An inquiry has been held here into the application of 
the Corporation for permission to borrow £6,600 for electric lighting 
extensions, including the laying of mains in the Castle Church 
district outside the borough. Opposition was offered on the ground 
that there was not a sufficient guarantee that the supply of electric 
current outside the borough would not be a burden upon ratepayers 
within the borough. 


Stepney (London)—In a lengthy report by the town clerk 
(Mr. G. W. Clarke) on the East London and Lower Thames Power 
Bill it is stated that :— 

The promoters are seeking for powers which are in conflict with the 
principle laid down in the Electric Lighting Acts of 1882 and 1888, and 
that, even in regard to bulk supply, it was doubtful, having regard to the 
progress made in connection with the Stepney electricity undertaking, 
whether it would ever be n to have to recourse to the assistance 
afforded by such supply ; but if such were the case, the Charing Cross 
and City Electric Co. are already in a position to give supply in bulk by 
means of their mains through the borough. £189,564 ‘had already been 
expended on the Stepney electricity undertaking, and for the year ended 
March 31, 1903, the net profit was £5,145 ; 1,759,349 units of electricity 
were sold, including 1,321,353 to private consumers. 

It is pointed out that sections 2 and 3 of the)1888 Electric Lighting Act 
(as to purchase of electricity supply undertakings) are excluded from the 
company’s bill, and it is submitted that an endeavour should be made to 
get inserted in the bill provisions similar to those in the London County 
Council (Electric Supply) Bill, 1903. Objection is further made to 
clause 42, which would enable the proposed company.to distribute elec- 
tricity in the borough for lighting and power. 

The Electric Lighting committee and the Finance committee have, in 
consequence of this report, decided to petition against the bill. 


. Sunbury.—The Council recently sealed the agreement with 
Edmundson's Electricity Corporation for a supply of electric current 


Sunderland.—Agreements have been entered into between the 
Corporation and Messrs. S. P. Austin & Son and R. C. Thompson & Sons 
(shipbuilders) for supply of electric current to these firms for power 
for three years, on condition that pontoon or dock motors are not 
used, except by consent of the borough electrical engineer, durin 
Mondays, Tuesdays, Thursdays and Fridays, between 4 p.m. an 
7 p.m. from Nov. 1 to March 1 in each year. 

Land has been acquired at Hendon for a sub-station. 
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Thames Ditton.—The Council will oppose the application of 
Edmundson’s Electricity Corporation for an electric lighting order 
on the ground that its granting would be prejudicial to the Council, 
that there is no demand for electric current, and that powers to 
supply part of the district are held by the London United Tram- 
ways (Ltd.). 

Torquay.—Friction has arisen between the Council and the 
Dolter Electric Traction Co. in regard to Sunday traffic on their 
proposed electric tramways, and a conference is to be held between 
the parties. 


Venice.—The utilisation of the waters of the River Celina for 
the generation of electrical energy has been taken in hand by a 
company for some two years past, and has resulted in an improved 
supply of electricity being available in Venice. This improvement 
has led to & considerably increased demand for apparatus, fittings, 
accessories, material, &c., used in electrical installation work in 
Venice and neighbourhood. 


Wallasey.—aA poll is to be taken on 30th inst. upon the Council's 
Tramways and Improvement Bill. 


Wandsworth.—The County of London Electric Lighting Co. 
notify the Council that they cannot accept the conditions of the 
Council attached to their approval of the laying of electric conduits 
on the Heaver Estate, Balham, including (amongst others) that the 
whole width of the tar-paved footpaths shall be re-topped. The 
Council have decided to adhere to their conditions. 


Woolwich (London).—This Borough Council obtained Parliamen - 
tary authority in 1908 to undertake wiring and electrical installation 
work of all kinds, and in January, 1904, decided to take advantage 
of this authority. The old scheme of assisted wiring was not 
a success and has been abandoned, and arrangements have been 
inade by which consumers can have their premises wired on easy 
terms—repayment of the cost being made by equal quarterly pay- 
ments spread over from one to eight years, according to the size of 
the installation and the standing of the consumer. The scale is 
generally as follows :—Rising up to £20 payment is spread over six 
years, £20 to £25 seven years, £25 to £30 eight years, more 
extensive installations on terms to be agreed. Motors and arc 
lamps are let out on hire at a rental of about 10 per cent. of the 
total cost of the installation. These terms apply to the Woolwich, 
Eltham and Plumstead undertakings of the Borough Council. The 
price of electric current for lighting in the district is 4d. pér unit, 
less 6 per cent. 


Yarmouth-Gorleston Tramways.—Negotiations are proceeding 
for the transfer to Yarmouth Corporation of the horse tramways of 
the Yarmouth and Gorleston Tramways Co. Last week the 
Corporation considered a report in which the borough surveyor 
urged the advantages of overhead as opposed to sub-aqueous cables 
for conveying current across the river for working the lines after 
their purchase and conversion to electric traction. The consulting 
oe (Messrs. Preece and Cardew) also favour the overhead 
method, 


E.E. (B.E.) Volunteers’ Concert.—A Bohemian concert will be 
given at the headquarters of the Electrical Engineers (R.E.) Volun- 
teers on Saturday, Jan. 30, at 8 p.m., under the presidency of the 
officer commanding. Tickets can be obtained from the Sergeant- 
Major at Headquarters, Regency-street, London, S.W., or from 
Second-Lieut. E. Graham Sheppard, hon. secretary of the 
Entertainments committee. 


Electro-Harmonic Society.—A smoking concert will be held 
this evening in the Crown Room, Holborn Restaurant, London, 
W.C., at 8 o'clock. Mr. Mervyn O'Gorman will preside. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


South Shields Corporation invite offers for the lease of certain 
tramways authorised by the South Shields Corporation Act, 1903, 
to be constructed in the borough, together with tramway stables and 
depot. Further particulars are set out in an advertisement. A 
plan of the borough and full particulars and conditions of tender 
can be obtained from the town clerk (Mr. J. Moore Hayton), Court- 
buildings, South Shields, to whom tenders by March 12. 


The Scottish Office of the May-Oatway Fire Appliances (Ltd.), 
invite tenders for wiring installations of May-Oatway compensated 
automatic fire alarms for dircct connection with the fire brigades at 
Govan and Dundee. Further particulars from the managing 
director, 49, Queen-street, Glasgow. Tenders by Jan. 27. See also 
advertisement. 
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West Ham Corporation invite tenders for various engine-room 
stores, cable, recording wattmeters, house cutout boxes, transformers, 
incandescent lamps and coal. Further particulars are given in an 
advertisement, and tenders to the town clerk (Mr. Fred. E. Hilleary), 
Town Hall, West Ham, E., by 4 p.m. Feb. 11. 


Canterbury Drainage committee invite tenders for the supply and 
erection of four motor-driven centrifugal pumps for lifting sewage 
at their sewage farm. Specifications from the city electrical engineer 
(Mr. C. A. Blascheck), and tenders to the town clerk (Mr. Henry 
Fielding) by 10 a.m. Feb. 8. See advertisement. 


Islington (London) Borough Council invite tenders for the supply 
and laying on the solid system and drawing into existing conduits 
of lead-sheathed, paper-insulated, double-concentric and triple-core 
high-tension feeders and low-tension distributors, and pilot cable 
with feeding junction and service boxes. Specifications, &c., from 
the borough electrical engineer (Mr. Albert Gay), 50, Eden-grove, 
Holloway, N., after Feb. 1. Tenders to the town clerk (Mr. Wm. F. 
Dewey) by noon Feb. 24. See also advertisement. 


Hastings Electricity committee invite offers from manufaeturers 
and others with respect to the supply of alternating motors to con- 
sumers on hire-purchase agreements. Proposals are to be sent to 
the town clerk (Mr. Ben. F. Meadows) by Jan. 80. See also 
advertisement. ^M 


Edinburgh Corporation invite tenders for an engine (Willans or 
Delliss type) and dynamo. Specifications, &c., from resident 
electrical engineer (Mr. F. A. Newington), Dewar-place, Edinburgh, 
and the specifications and drawings may also be seen at, but not 
obtained from, the office of the consulting engineers (Messrs. 
Kennedy and Jenkin), 17, Victoria-street. Westminster, S W. 
Tenders to the town clerk (Mr. Thomas Hunter, W. S.), City 
Chambers, Edinburgh, by Feb. 22. See also advertisement. 


Kirkcaldy Corporation invite tenders for seven motor cars com- 
plete to run on the Corporation tramways. Forms of tender from 
the burgh electrical engineer and tramways manager (Mr. O. F. 
Francis), electricity works, Victoria-road, Kirkcaldy. Tenders to 
town clerk (Mr. Wm. L. Macindoe) by noon Feb. 1. See also 
advertisement. 

Bristol Corporation are desirous of receiving from manufacturers 
detailed particulars of their standard single-phase H.T. and three- 
phase E. H. T. switch gear. Further particulars from the city electrical 
engineer (Mr. H. Faraday Proctor), Temple Back, Bristol. Ses 
advertisement. : 

London County Council invite tenders by Feb. 2 for roadwork 
and platelaying required for reconstruction for electrical traction 
on the conduit system of the existing double line of cable conduit 
tramways from Brixton-road to Streatham terminus, and for con- 
struction of a portion of the authorised tramways in High-street. 
Tooting, Merton-road, and Defoe-road. 


Hornsey Borough Council invite tenders for two dry-back or 
water-tube boilers, smoke-consuming apparatus, two 800kw. steam 
dynamos, one 100kw. steam dynamo and two motor generators. 
Tenders to town clerk (Mr. F. D. Askey), Southwood-lane, Highgate, 
London, N., by 10:30 a.m. Feb. 8. 

Whitby Urban District Council invite tenders for feeding and dis- 
tributing mains. Specifications from the electrical engineer (Mr. L. 
H. King), to whom tenders by Jan. 25. 


South London Electric Supply Corporation require three water- 
tube boilers, pipe connections, &c. Tenders to secretary by noon 
Feb. 1. 


Leyton District Council invite tenders by 7 p.m. of Feb. 2 for 
wiring the Norlington-road schools. 


The Madrid Gazette" of Jan. 17 calls for tenders by noon 
March 23, at the Directorate-General of Public Works, Madrid, for 
& concession to construct and work an electric tramway in the 
Canary Islands for & term of 60 years. Further particulars are 
given in the “ Gazette." 

The “ Madrid Gazette” of Jan. 12 calls for tenders for the supply 
of the whole or part of the requirements in respect to machines 
and apparatus for the electro-mechanical laboratory at the School 
of Industrial Engineering, Bilbao, Spain. The list of requirements 
and other particulars are set out, and tenders are to be sent in by 
April 12 to the School. The Gazette can be seen at the Com- 
mercial Intelligence Branch of the Board of Trade. 50, Parliament- 
street, London, S.W. 


TENDERS RECEIVED AND ACOEPTED. 


Bermondsey (London) Borough Council received the following 
tenders for two water-tube boilers, coal bunkers and coal-handling 
plant and extension to steam-feed exhaust pipes :— 


Babcock and Wilcox (with economisers), accepted £7,990 
do (without economisers) .......... 7,600 

Stirling Boiler Co. (including economisers) ....... . . 8,018 
Graham, Morton & Co. (tender incompleteꝛ:i 1.869 
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Tyneside Tramways and Tramroads Co. (Ltd.) have placed an 
order with the British Westinghouse Co. for the equipment of six 
electric tramcars, including trucks (Brill 21E) for four single truck 
ears, and likewise for Brill No. 27G bogie trucks, 4ft. wheel base, 
for two cars. The order includes Westinghouse magnetic brakes 
for the cars, and heater equipments to be used in connection with 
the brakes. 


Messrs. Belliss and Morcom have received orders for one 300 H.P. 
engine direct, coupled to Siemens alternator for Kingston-on-' Thames 
(through Siemens Brothers & Co.), for two 290 н.р. engines coupled 
to Siemens 250kw. generators for Pembroke Dockyard, and for one 
engine for coupling to a Brush dynamo at Devonport, Tasmania 
(through the Brush Company). 


An order has been placed by Ashington Coal Co. with the British 
Westinghouse Co. for a motor-generating set, consisting of a three- 
phase induction motor, driving a direct-current generator. The 
motor will run on a 40-period circuit, at 480 to 500 volts, and 
575 revs. per min., driving by direct connection the dynamo, which 
at 480 to 500 volts will have a rated output of 20 Ok w. 


Kirkcaldy Corporation have accepted the tender of Browett, 
Lindley & Co. for a 430kw. Browett-Laurence Scott generating set 
at £4,619. There were 31 tenders, which included over 150 prices 
for various combinations of plant. 


Fast Ham Electric Lighting committee have placed an order for 
an overhead traveller at the generating station with l'eirson & Co. 
at £108; and for a motor-driven air compressor with Reavell & Co. 
at £66. 

Blackpool Corporation has ordered from the British Westing- 
house Co. a generating set, comprising a Browett-Lindley engine 
driving a 450kw. Westinghouse dynamo. The latter will be hori- 
zontally divided and so compounded as to give 500 volts at no load, 
and 530 to 550 at full load, 830 revs. per min. 


Coventry Corporation have placed an order with J. and Н. 
McLaren for an additional 1,000 н.р. engine (at £4,169) coupled to 
a 600kw. alternator of the British Schuckert Electric Co. (at £1,150). 


Sunderland Corporation have placed an order with the Electrical 
Co. for two 125kw. motor-generators, battery booster and switch- 
board for the Hendon sub-station at £2,100. 


Wolverhampton Corporation have placed an order with Milno 
and Voss for a tramway salt-feeder car for the tramways at £150. 


Walsall Corporation have accepted the tender of the Leeds Steel 
Works for 100 tons of tramway rails. 


Messrs. Partridge and Jones have placed an order for electrical 
plant with the British Westinghouse Co. for their Blaensychan 
colliery, near Pontypool, including a 112kw. direct current generator 
driven by a Belliss engine. The generator will supply power to a 
100 н.р. motor coupled to Markham haulage gear. 


BUSINESS NOTIOES. 


The Lahmeyer Electrical Co., 109-111, New Oxford-street, 
London, W.C., notify that they have taken over the sale, for this 
country (until permanent arrangements have been made), of the 
Ferranti-Schuler alternating-current single-phase motor, specially 
adapted for lift and crane work in consequence of its great starting- 
to que. The Lahmeyer Company have for some time owned the 
Continental patents. The motor was described in our last issue. 


Messrs. R. White & Sons, Widnes, have been appointed sole 


district agents for the Lahmever Electrical Co. 


Messrs. Chas. Hopkinson, Bertram Hopkinson and Ernest 
Talbot, consulting engineers, 29, Princess-street, Manchester, and 
26, Victoria-street, London, S W., have dissolved partnership. Mr. 
Chas. Hopkinson will continue the Manchester practice in his own 
name and Mr. Ernest Talbot, with Mr. A. D. Stevenson, will 
continue at 26, Victoria-street, London S.W., as Talbot and 
Stevenson. 


The Armorduct Improved Electric Conduit Co., of Newcastle- 
on-Tyne and London, and Messrs. Atkinson, Schmahl & Co., of the 
former town, have amalgamated, and a private company (the 
Armorduct Mfg. Co., Ltd.) has been formed to take over, as from 
Jan. 1, 1904, the two businesses. The new company also absorbs 
the business of Alan Robson & Co., Newcastle-on-Tyne. The chief 
office will now be at 6, Farringdon-avenue, London, E.C. 


British Westinghouse Company have now extended their office at 
Market-place-buildings, Sheffield, which is in charge of Mr. C. A. 
Slater, and the office is now open for general business. 


LIQUIDATIONS, BANERUPTOIES, &c. 


In the liquidation of the Mannesman Tube Co. (Limited and 
Reduced), the liquidators, Messrs. E. Waterhouse and G. Franklin, 
have declared a first and final distribution to the unsecured 
creditors of 8s. 0;);d. in the £1. The liquidators call attention to 
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the fact that practically the only asset not pledged to the debenture - 
holders was the uncalled capital of the company. The failure is of 
a somewhat ancient date, and the liquidators explain that the delay 
in the distribution has been caused owing to a dividend having to 
be provided on the deficiency of the claim of the debenture-holders. 
The total receipts under the liquidation have been over £87,000. 
The Board of Trade fees have been £453, liquidators’ remuneration 
£1,500, costs and other disbursements have reached a considerable 
sum, and the total dividend now declared on admitted claims, 
amounting to £211,546. 18s. 5d., is £31,979. 18s. 11d. 


The adjourned meeting of creditors of the British Electric Car Co. 
(Ltd.) was held on Thursday last week. 

The liquidator (Mr. J. J. Wild) said the examination of the company's 
affairs led him to think that there would be no further losses on the 
works as at present staffed, but that, if any change occurred, the financial 
position was likely to improve. Existing contracts would, he hoped, 
result in a small profit. No further contracts would be invited. The 
meeting authorised the receiver and manager to negotiate for the sale of 
the business as a going concern. 


An amended statement of айлігв in the bankruptcy of Max 
Margowski, 18 and 14, Abchurch-lane, London, E.C., has been 
filed, showing gross liabilities £13,507, deficiency £956. The exami- 
nation has been adjourned to Feb. 4. 


Claims against H. J. Furniss, electrician, 5a, Queen-street, Derby, 
must be in by 30th inst. to Mr. F. Stone, 47, Full-street, Derby. 


The Auxiliary and Light Railways and Tramways Co. (Ltd.) is 
to be wound up voluntarily. Mr. F. G. A. Hitchcock, 20, Victoria- 
street, London, S.W., is liquidator. Claims by March 3. 


The Rangoon Electric Construction Syndicate (Ltd.) is to be 
wound up voluntarily, an! Me. F. C. Ridley, 3, Princes-street, 
London, S.W., is liquidator. 


A meeting of the Electric Lamp Supply Co. (Ltd.) will be held 
on Feb. 18 at 6 Guildhall-chambers, London, E,C., to receive an 
account of the winding-up. 


Plant for Saàle.— Two Parker dynamos, a booster, and a 
shunt. wound charging dynamo are advertised for sale on another 
page. 

Mr. J. C. Stevens will offer on Jan. 29, at 3 p.m., the con- 
tents of a gentleman's workshop, including a 4 в.н.р. Crossley 
oil engine, a brush dynamo, planing and drilling machines, &c. 
Particulars from Mr. Stevens, 88, King.street, Covent Garden, 
London, W.C. See advertisement. 


Works, &c., for 8ale.—5Some modern well-equipped car-building 
works, occupying a covered area of 81 acres, with 25 acres available 
for future extensions, are advertised for sale in another column. 
Applications to Messrs. Wheatley Kirk, Price & Co., 46, Watling- 
street, London, E.C. 


There is for sale a compact engineering works, with good modern 
engineer's plant, in a London suburb. See advertisement. 


Some manufacturing premises are advertised for sale or letting 
on lease, without restriction and with or without steam power. 
The premises adjoin Laindon station, Essex, 22 miles from London. 
Particulars from Messrs. I. Levy & Son, 62, Albany-road, Old Kent- 
road, London, S.E. 


Catalogues, &c.—A new (No. 168) list is issued by the British 
Thomson-Houston Co, and deals with the B. T.-H.-Edison incan- | 
descent lamp of both low-voltage and high-voltage types. A special 
lamp, the Navy bulb lamp, for ship lighting, is amongst the illus- 
trations. 


Messrs. Chambers, Scott & Co., Motherwell, N.B., have just 
issued & brief description of their electric overhead travelling cranes. 
Copies of the pamphlet can be obtained on application. 


The latest calendar to hand is a useful hanging calendar from 
Messrs. W. T. Henley's Telegraph Works Co. Although last, this 
is not the least useful of the calendars we have received. 


Exports of Electrical Apparatus and Material. — Тһе follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Jan. 18 to 19 with the ports 
of destination: | 


Africa—Alexandria, £30 ; Cape Town, £340 ; Durban, £1,586 (including 
£516 telegraph material); East London, £482 (including £67 telegraph 
material) ; Port Elizabeth, £54. Australasia—Auckland, £80 ; Fremantle, 
£68; Melbourne, £111 (including £75 telegraph material); Otago, £42 ; 
Perth, £284; Sydney, £1,739. Belgium—Ostend, £20. Ceylon— 
Colombo, £19. China—Chefoo, £36; Shanghai, £572 (including £256 
telegraph material). Holland—Amsterdam, £1,006; Rotterdam, £180. 
Hong Kong, £18. India—Bombay, £1,068 (including £953 telegraph 
material); Calcutta, £2,355. Mauritius, £82. Japan—Kobe, £70; 
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Yokohama, £1,090 (including 2880 telegraph material). North Atlantic 


—£14,300 (telegraph cable). 
Russia — Reval, £55; St. Petersburg £55. 
material). 


Portugal—Lisbon, £257; Oporto, £78. 


Seychelles, £41 (telegraph 


Spuin—Coronel, £35. Straits Settlements—Singapore, £20. 


Total £26,064, against £31,326 in the corresponding week last year 


(Jan. 14 to 20). 


New Switches for Large Currents.— With the steadily increas- 
ing sizes of generating units, &c., in modern central stations, the 
old type of switch is growing less satisfactory on account of the con- 
siderable effort required to break the circuit, necessitating, in some 


cases, the combined exertions of two men. To meet this difficulty, 
the British Thomson- Houston 
Co. has introduced & laminated 
brush lever switch, some forms 


of 


to 
for 


at 


Fra. 1.—3,000-ampere 250-volt 
Laminated Lever Switch. 


illustrations. 


which are shown in the 
They are said 
be specially serviceable 
use with currents up to 


several thousand amperes and: 


moderate voltages. The 


switch blades are laminated 
and are protected from detri- 


Fic. 2.—8,000-ampere Single- 


pole Brush Toggle Switch, 


mental effects due to arcing by a secondary contact on which 


the current is finally broken. 


The laminations consist of rolled 


copper bound together by thicker outside spring bars and by a 


gunmetal block on the inside of the lami 


Еа. 


3.—8,000-ampere Double-throw 
Brush Toggle Switch, 

this device is provided with a magnetic 

and actuating mechanism of this swi 


nations, the whole fastened 
together by steel clamps. 


‚ Fig. 1 represents a 8,000. 


ampere 250-volt laminated 
lever switch. For still 
heavier currents and for 
higher potentials a lami- 
nated brush toggle switch, 
as shown in Fig. 2, is being 
introduced, suitable, we are 
informed, for use on circuits 
the presture in which does 
not exceed 600 volts. It 
is made in sizes for dealing 
with currents up to 10,000 
amperes in strength. Not 
only does the toggle form of 
mechanism ensure ease of 
operation, but it also makes 
the final contact under 
heavy pressure, securing 
thereby a good electrical 
connection. As is the case 
with the switch first de- 
scribed, this second form is 
also provided with a special 
arc-breaking contact, and, 
unless specially constructed 
for alternating currents, 
blow-out. The supporting 
tch is of wrought iron or 


steel, enamelled black, while the handles are of hard wood, stained 


black and polished. 


Electrically Driven Pumps and Compressors.—The Lahmeyer 
Electrical Co., 109-111, New Oxford-street, London, W. C, have 
just issued an illustrated description of a number of electrically- 


driven pumps in which the electric motor is coupled direct. 


It is 


pointed out that this simple method of driving can only be used with 
advantage with pumps for large outputs, in which the speed of the 


Ев. A. 


pum әз and that of the motor can be easily adjusted to each other. 
Pumos for smaller outputs are provided with single or double 

reduction gear ing. 
The accompanying 
illustration, Fig. A, 
shows a motor-driven 
compressor with the 
motor bolted to the 
side of the air vessel 
and driving the com- 
pressor by means of 
single reduction gear. 
This compressor is 
used for cleaning 
dynamos by com- 
pressed air. From 
the compressor pipes 
are taken to each 
dynamo to be cleaned, 
and by means of 
dexible tubing con- 
nected up to the end 
of the piping the 
machine can be ex- 
peditiously cleaned. 
Fig B shows a compressor fitted to a canal lift which serves to 
keep the floats of the lift under a pressure of three atmospheres 
to relieve the lift from the pressure of the water. 
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Fig. B. 


PATENT RECORD. 


mun — 
The fcllowing List of Applications for Patents and Specifications published 
has been compilet for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, N. O. 


APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk 1s afixed. 

Unless otherwise stated, the application is made in London. 


November 21, 1903. 
25,451 H. J. HADDAN (S. Zielenziger, Germany). Arc lamps.* 
25,461 Marconi’s WiBELEsS TRLEGRarH Co., C. S. Евамкілч, H. А. 
Mapes and E. Berry. Apparatus for wireless telegraphy. 
25,462 Marconi’s WiRELEsS TgLEGRAPH Co. and R. G. KINDERSLEY, 
Transmitting instruments for wireless telegraphy. 


November, 25, 1903. 


25,473 R. THRELFALL. Birmingham. Sensitive hot-wire voltmeters. 

24,482 L. Motion. Manchester. Variable electrical ignition for ваз 
engines. 

25,525 B.T..H. Co. (G.E. Co., U. S.) Electric starting switches. 

25,526 B. T.-H. Co. (G.E. Co., U.S.) Speed limiting devices. 
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25,527 B. T.-H. Co. (G.E. Co., U.S.) Train control systems, 

F. E. CLorrEN, Electrolytic recovery of metals. . 
25567 E. Мовск. Producing a shifting of phase of 90deg. in alternating 
current meters.* 
25571 W. C. Heap, W. A. SNAPE and R. VolLax D. Electric lampe. А 
25,573 Н. J. Dawson. Adjusting mechanism of aro lamps used with 

cinematograph and otber apparatus. 

W. J. Davy. Arc lampe. 
Е. R. STANDFIELD and W. E. Kenney. Electro-medical belts. 


November 24, 1903. 


25,591 V. W. DzLvzs-BRovaHTON and J. A. Сод. Induction coils and 


transformers. D 
25,620 W. F. Martin DzvowsHIRE, Life-saving guard for electric railways 
and the like.* 
25,633 J. W. Ewart. Arc lamps. 
25,657 G. Zarr. Liverpool. Lighting arresters. 


25,663 FALK, STADELMANN & Co. and L. THURNAUER. Telephone syatems. 

25,669 8. О. Brown. Conductors or cables. 

25,677 J. Pearson, F. R. M. CuTCHEON and J. F. WILLIAMSON. Protecting 
electrical windings from static straips.* 

25,600 J. H. Lapp. Bodies adapted for lighting purposes and rendered 
incandescent by electricity. 


November 25, 1903. 


25,704 A. JouNsTON and S. G. MaRTIN. Swansea. A carbon-breax fuse. 
H. J. Кооввв, E. M. Munro and H. BRECKNELL. Bristol. Electric 
signalling for electric railways and tramways. 


25,741 P. Ввалнлм. Glow-lamp holders. 
25,765 D. CzgvzRa. Electrical recording apparatus. 
25,777 C. E. S. PRILIIrs. Mercury vacuum pumps. 


November 26, 1903. 


25,792 J. Згвкр. Method of agitating solution to quicken electrolytic 
deposition of metals. 
25,814 W. WILLENB(cHER. Manchester. Trolley heads for electric 
a 


tramcars. 

25,847 J. D. R. Bram. Godalming. Dynamo-electric generators and 
motors. 

25,848 B.T..H. Co. (G.E. Co, U.S.) Apparatus for measuring speeds of 
rotation. 

85,849 B.T.-H. Co. (G.E. Co., U.S.) Rheostats. 

96,650 B.T..H. Co. (G.E. Co., U.S.) Time limit devices for switches and 

the like. 

B.T.-H. Co. (G.E. Co., U.S.) Operating repulsion motors. 

.T..H. Co. (G.E. Co, U.S.) Methods of exhausting vapour 

conductors. 

.-H. Co. (G.E. Co., U.S.) Insulating material. 

.-H. Co. (G.E. Co., U.S.) Suspenders for overhead conductors. 

„Н. Co. (G.E. Co., U.S.) Switehee. 

-H. Co. (G.E. Co., U.S.) Automatic air-brake systems 

. H. Co. (G.E. Co., U.S.) Tube coating machines. 

. T.-H. Co. (G. E. Co., U.S.) Windingefor dynamo-electric machines. 

ASTIAN Митев Co., С. O. Bastian and С. Н. CHURCHILL, Electro- 

lytic electricity meters. 

Н. WoLFENDBN. Securing reflectors, &c., to incandescent lamps.“ 

886 J. R. Dic. Coin operated or controlled electricity meters. 

25,887 W. H. Scott. Speed controllers for electric motors. 


November 27, 1908. 


25,905 В. C. MEREDITH and T. Youna, Birmingham. A sparking plug 
for internal combustion engines. 

25,925 P. M. A. MarHEWS. Manchester. Resistauces. 

25,929 J. WorLrsoN. Birmingham. Adjustable incandescent but ton. 

25 937 A. BLACKMAN. Hampton Wick. Accumulators. 

5.955 H. J. LzgvEs-JoHNsoN and M. Moser. Safety switch wedge. 

5,969 W. GRIFFITHS and B. Н. BEpmLL. Safety device for contact-stud 
aystems of electric traction. 

5, 970 W. Grirritas and B. Н. BEpRLL. Current collector for stud- 
contact systems of electric traction. 

5,990 H. A. Mavor and Mavor лир Courson (Ltp.) Brush holders. 


November 28, 1903. 
5,994 T. D. Frew. Perth. Shade ring forceps. 
5,006 J. FEARWHEAD. Bolton. Apparatus for electric stoves. 
5,043 V. César and E. Guarini. Railway signalling by means of a line 
circuit.’ 
5,051 G. Finzi. 
lines 


30658 J. Y. Jonson. (E.A.G. vorm. W. Lahmeyer & Co., Germany.) 
High-voltage spark arresters.* 

5,067 P. F. CorKHILL. Liverpool Advertising appliances in connection 
with telephones. | 

,069 Т. von ZwEicBERGK. Multiple electric motor control. 


November 30, 1903. 


074 J. B. Hoean. Sound-conveying apparatus for telephones. 

,082 E. F. Kur and F. Rogers. Cambridge. Automatically prevent- 
ing speed of electric cars exceeding a predetermined limit. 

083 W. CanpNo and J. G. DarTON. Cambuslang. Electric furnaces. 

111 С. J. ANDERSSON., Microphones. 

112 К. A. LiwrsTROM. Induction motors. 

124 T. B. SrEwaART, W. H. TURNER and К. E. Dixon. Controlling and 
operating electric railway and tramway points. 
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Voltage regulating devices for alternating current 


26,165 R. C. Smrru. Electric elevators. 

26,170 P. Ктвкор and W, ALDERSON. Switches. 

26,174 F. W. HowonTH (F. Everhart and J. Dossert, U.S.) Couplings 
for electric cables. 

26,180 A. HEPKE and H. AscHER. Fuses, 


December 1, 1903, 


26,2C0 D. BURNS and J. M. Fieminac. Glasgow. Electric generator. 
208 J. E. JaGGAR. Leeds. J. E. Jagger's electric tram car cover. 
211 W. FAIRWEATHER (W. M. Miner, U.S.). Multiplex telephony.* 
0 INTERNATIONAL TROLLEY CONTROLLER Co. sad: J. KyNocH. Com- 
bined trolley srm and brake controllers for electric tramcars.° 
1 H. Lerrner. Byfleet. Electrodes for secondary batteries. 
SIEMENS BROTHERS & Co. (United Telpherage Co., U.S.) Telphers 
partly applicable, also to vehicles propelled electrically from a 
| istance. 
26,247 W. L. DOLIER Electric driving mechanism for centrifugal 
machines.* 
26,248 P. G. RANDALL. Telephone transmitters.* 
26,255 H. P. CurrpBRrss and N. M. SAULs. Attachments to deek telephone 
instrumenta.” 
26,259 J. Y. JoHNson. Regulating speed of engines driving electric 
. generators. (W. Labmeyer & Co., Germany.)* | 
26,261 C. Влпіт. Magneto-electric ignition devices for internal com- 
bustion engines.* 
26264 E. pu Bors. Electrically winding up springs or weights. 
26,267 C. W. Atkinson. Electric measuring and recording devices. 
26,268 С. W. Аткїнвон. Electrolytic meters. 
W. P. THompson. Switchee. (H. Schor, France.) 
Е. E. Pergrs. Liverpool. Cobering receivers.* 
26 G. A. E. KOHLER. Controlling device for electric motors. 
26,274 Browx, BovgmiE & Co. Ventilating electrical machines (Date 
applied for, December 16, 1902, being date of application in 
Switzerland).* 
26,276 W. Grirxl and F. M. T. Laxar. Electricity meters. 


December 2, 1903. 


26,307 F. J. Turquanp and J. F. Wakguin. Electrical connection for 
electro-chemical apparatus. 

26,552 H. Emorps. Vacuum arc lamps with external air-cushioned 
regulating device.* 

26,572 Н. Soar end W. H. FzrLows. Cells for storage batteries. 

26,378 J. Y. Jounsow. Regulation of asynchronous alternating or three- 

_ phase electric motors. (W. Labmeyer & Co., Germany.)“ 
26,380 J. Y. Jonnson. Safety fuses. (W. Lahmeyer & Co., Germany.)“ 


December 3, 1903. 


26,427 A. Есквтвіх and A. E. ANGoLD. Manchester. Electro-magnetic 
controlling gear for arc lamps, circuit breakers and the like. 

26,435 L. Jacor. Electrically actuated mechanism. 

26,449 W. J. BELL. A new form of ammeter and voltmeter. 

26,456 B.T.-H. Co. (G.E. Co., U.S.) Insulated electric conductors. 

Co. (G.E. Co., U.3.) Insulated coils for electrical apparatus 

of making the same. 

Со. (G.E. Co., U.S.) Insulating electric conducters. 

G.E. Co., U.S) Brake systems. 
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Co, U.S.) Electric rheostate. 

Co., U.S.) Rotary electric converters. 

Co., U.S.) Electric arc lamps. 

Air-brake systems and valves 
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-H. . Co., U.S.) Static influence electrical machines. 
.T.-H. Co. (G. E. Co., U.S.) Systems of electric motor control. 

. J. DRISCOLL and H. SLEMAN. Electric incandescent lamps. 
26,488 M. S. NAPIER. Electrical ignition apparatus. 


December 4, 1905. . 

26,515 J. А. рв MacEDO. Yorks. Canopy trolley for electric tramcars 
driven on the overhead system. TE 

26,550 Н. E. TuoiLL. Bristol. Mechanism for electro-mechanically play- 
ing ріапое, organe, and the like. 

26,535 W. Krause. Electric heaters. 

26,557 W. HxPwonTH-CoLLINS, Manchester. Conduits for containing 
electric cables and wires and pipes and tubes, and the like. 

26,538 W. HzPWORTH-COLLINS. Manchester. Conduit for containing 
electric cables and wires and other wires, tubes, and the like, 

imarily intended to be carried along thoroughfares. 

26,555 W. Bzsr, A. Best and R. O. Bzsr. Apparatus for electrically 
igniting miners' safety lamps. 

26,577 G. Finzi. Field ets for electrical machines. 

26,589 A. Bourpos and Н. C. W. Gisson. Incandescent electric lamps. 

26,595 K. SCHAFFLER (recte Сова!) and E. JiLCKE, Electric igniting 


& tus. 
im December 5, 1903, 


26,605 H. FAERBER. Bath. Electric motors and dynamos. 

26,607 Н. RoBERTSOM. Edinburgh. Combined electric switch wall 
socket and plug. 

26,618 R. C. MEREDITH. Birmingham. A mechanical switch for electric 
installation of motor cycles. 

26,634 J. L. J. Gosrer. Coventry. Contact breakers, switches and the 
like particularly applicable for use upon internal combustion 


сше and the like, 
26,659 P. N. Magneto-electric ignition devioes for internal com- 
bustion engines.“ 
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SPECIFICATIONS PUBLISHED. 
Norz.— All specifications can be obtained at the uniform price of 8d. each. 


1905, 
1,070 KrnEM and Schwanz. Arc lamps. 
1,006 McErnov. Electric lighting systems. 
1,132 Pixon. Cord grips for lamp-holders and supply fittings. 
1,156 W. T. Hancey’s TRLEGRAPH Works and PrirrNER, Manufacture 
of cables, 
1,167 Heap. Electric ignition for internal combustion engines. 
1,2209 RTRwAnT. Safety devices for live conductor breakage. 
1,416 Prestep, Miners’ electric lamps. 
1,830 Butters LrwiTED and CuAMBERS, Third-rail insulators of el ectric 
railways. 
1.949 CA NOLAN (G. N. Co., II. S.). Surface contact structures. 
2,030 Barnen, Couplings for metal tubes containing electric wires. 
2,060 Citt pori and Caston. Automatio electric lift gate lock. 
2,198 Box aM (Ellison.). Automatic switches. 
2,961 Sixmens Bros. & Co. and FEnnEIRv, Electric semaphores. 
3,281 Hagin and Могл.кн.Ногвт. Eleotrio controlling apparatus for lifts. 
5,575 LE Roy. Ttesistances and the like. 
3,986 Vanzetti (Levy). Telegraph apparatus. 
4,163 Miituen, Electromatic agitating instrument for vibratory massage. 
(Date applied for, Feb. 22, 1902.) 
4,247 SiEMERNS Bros, & (Co. and Fannrma. Device for locking points. 
6,619 Binknv, — Electrical connection between termival and trolley head. 
7,026 Sinmens Bros. & Co. and Ferreira. Apparatus for detecting 
whether points are in correct position, and an electric switch for 
use therewith. 
7,742 CoLLins, Electric hair brushes. 
8,259 SLAUunrkn. Systems of electrical distribution. 
8,436 SoumnviLLE, Hicks and Howarp and Вилосан (LIMITED). 
Permanent magnet electric generating machines. 
11,129 Отто. Ozonizers of low frequency adapted to be connected directly 
to a dynamo, 
11,515 Siemens Bros. & Co. and FERREIRA. Device for locking au 
actuating part when the part to be actuated is locked. 
12,377 Asucrort. Production of alkali metals by electrolysis, 
15,600 GLADSTONE., Voltaic batteries. (Date applied for, Dec. 17, 1902.) 
15851 KuükiNSCHMIDT, Apparatus for welding railway joints by electricity. 
17,567 Van Der VALX. Safety devices for strong current overhead 
conductors. 
18,323 Coster and Surrn Sroraag DaTrERY Co. Machine for making 
battery grids, 
18,680 Каква and Korrogp, HAUBERG, MARSTRAND AND HELWEG Актів. 
SELSKABET TITAN. Controlling electric elevators. 
18,755 BLENDER, Electrical apparatus communicating and recording 
instructions, 
18,867 lunar. (Soo, des Telegraphs Multiplex. Systeme E. Mecardier.) 
Telegraph apparatus, 
19,250 11904) Telephone - receiver holders, (Date applied for, Sept. 6, 
1 
19,520 Scorr. Systems for controlling alternating · current motors. (Date 
applied for, Sept 13, 1902.) 
19,540 luTkRs and EuLinason. Electric signals for railways. 
19,553 со. Printing telegraph apparatus. (Date applied for, Sept. 
11, 1902.) 
19,748 Pato. Protecting terminale and ensuring good contact. 
19,801 Bayvtay and Tritton, Electro-chemically deposited jacket for 
explosion engines and the like. 
19.996 ORSTERREICHER and Мамвска. Automatic block-signalling. 
20.018 BattaRD and Howarp, Electric cable terminal. 
20.155 Rinuxian. Electricity meters. (Date applied for, Oct. 2, 1902 ) 
20,950 Watworg. Automatic circuit breakers. 
23,101 DaNiKLs Coupling apparatus for tapping circuit wires. (Date 
applied for, Jan. 9, 1508) 
23.432 Dorman aud Suita, Ceiling fittings. 
82572 Stamens HRO& & Со, (Siemens and Halske A. G.). Working electrical 
Winding engines, 
22.578 NIREMENS Bros, & Co, (Siemens and Halske A. G.). Safety fuse device. 
22643 Tuoursox. Brush holders for dynamo-electric machines. 
23.049 lunar. (Siemens-Schuckertwerke G. m. b. H.) Contact apparatus 


for electric relay master clocks, 
22,755 Suira, Storage battery platee. (Date applied for, Sept. 10, 1903.) 
23151 Ran and AskENAsY. Producing suitable circulation of the 
electrolyte ia electrolytic processes. 
$X320 Wirsos, System of automatic signalling on railways. 
BAS Gorusr, Electric lamp socketa, 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
silver 36]. per ox. (Jan. 2. Consols 851—585] for money, S 
SSO, for account ; 34 per cent. annuities 823 —88 (Jan. 21). Consola Рау 
Dax. Feb. 3; Stocks and Shares Continuation Days, Jan. 26 and Feb. 9; 
Ticket Dars, Jan, 27 aud Feh 10; Pay Days, Jan. 28 and Feb. 11; 
Miming Share Carry-over Days. Jan. 25 and Feb. S. 


BLACKPOOL. ST ARNES AND LYTHAM TRAMWAY CO. .LTD.—4A: an 
estraentinary meeting on Булау it was dec ded t nee the nomena! 
ay Hi trom АМАА folly d' to ЗАА. 
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preference shares will be reduced from 20s. to 18s., and the ordinary from 
20s. to 168. ' 


CENTRAL LONDON RAILWAY CO.—Dividends are announced for the 
past half-year at the rate of 4 per cent. per annum on the ordinary, pre- 
ferred and deferred stock, £10,000 being placed to reserve and £36,000 
carried forward. A year ago the dividends were the same, with £10,001 
to reserve and £27,717 forward. 


CHILI TELEPHONE CO. (LTD.)—An interim dividend at the rate of 
6 per cent. per annum for the half-year ended Sept. 30 has been declari d. 


CITY AND SOUTH LONDON RAILWAY CO.—For the half-year to 
Dec. 31, the balance, after providing for interest and preference 
dividend is sufficient to allow of the payment of a dividend on the 
consolidated ordinary stock at the rate of 2 per cent. per annum, carryinz 
forward £746, comparing with 34 per cent. a year ago. £2,000 is placed 
to renewal fund and £1,268 carried forward. 


CROMPTON & OO. (LTD.)—A directors’ circular to the shareholders 
states that the keen competition in the electrical trade, referred to in the 
chairman's speech at the last meeting, still continues, and, although a 
larger amount of business has been done during the half.year ended 
Sept. 30 than in any corresponding period in the company's history. 
prices have ruled so low that only a moderate profit has been earned after 
providing for interest. The directors have, therefore, decided to await 
the results of the full year's working before making any distribution to 
the shareholders. 


DIRECT UNITED STATES CABLE CO. (LTD.)—The report of the 
directors for the six months ended Dec. 31 states that the half-year's 
revenue, after deducting out payments, amounted to £47,814. 16s. 4d., 
compared with £52,544. 1s. 104. for the corresponding period of 1902, a 
decrease of £4,729. 5s. 6d. The working and other expenses for the same 
period, including income tax, amounted to £21,816. 3s., leaving a balance 
of £25,998. 13s. 4d. as net profit, making, with £2,693. 15s. 6d. brought 
forward, £28,692. 8s. 10d. For the corresponding period of 1902 the 
working expenses, &c., were £21,747. 10s. 1d; Interim dividends of 2s. 
per share for the quarters ended Sept. 30 and Dec. 31 (payable Jan. 3n), 
together &mounting to £18,213, have been declared, and after setting 
aside £8,007 to reserve £2,479. 8s. 10d. is carried forward. Reserve has 
been debited with £30,178. 1s. 5d. for cost of cable repairs, and, after 
being credited with interest on the investments, profit on sale of securities 
and amount set aside from revenue, now amounts to £462,091. 9s. 6d , 
taking investments at cost price. 


DUBLIN AND LUCAN ELECTRIC RAILWAY CO.—For the half-year 
ended Dec. 31, the profit was £1,625, and the directors, after payment of 
preference dividend, are placing £700 to reserve and carrying forward £359. 


EASTERN TELEGRAPH CO. (LTD.)—The report of the directors for the 
half-year to Sept. 30 shows that the revenue amounted to £565,703. 9s. 7d., 
from which are deducted £168,232. 6s. 7d. for ordinary expenses and 
£48,004. 11s. 3d. for expenditure relating to repairs and renewals of 
cables, depreciation of spare cable, sundry differences in exchange and 
income tax payable abroad, leaving £349,466. 11s. 9d., to which is added 
£5,031. 3s. 10d. brought forward, making £354,497. 15s. 7d. After 
making provision for income tax payable in England, interest on loan 
from Eastern and South African Telegraph Co., interest on mortgaze 
debenture stock, and for two quarterly dividends jon Preference stock 
(absorbing in all £94,630. 4s. 10d.), there remains £259,867. 10s. 9d., from 
which is allocated £7,000 for maintenance of ships, £120,000 to genera! 
reserve and £100,000 to meet the two interim dividends of 1} per cent. 
on the ordinary stock for the quarters ended June 30 and Sept. 30 
respectively. The balance of £32,867. 108. 9d. being carried forward. 
The new rules and regulations agreed to at the Telegraph Conference 
recently held in London come into operatian on July 1 next, from which 
date the following tariffs will be reduced :—From Great Britain.—To 
Portugal, Spain and Gibraltar, from 34d. to 3d. per word; to Tangier, 
5d. to 44d. ; to Malta, 6d. to 44d. ; to Greece, 64d. to 6d. ; to Egypt (firs: 
Region), 1s. 7d. and 1s. 10d. to 1s. 5d.; to Labuan, 5s. to 3s. 


MANX ELECTRICO RAILWAY CO. (LTD.)— The report for the period ended 
Sept. 30 (one year and six weeks) states that the gross receipts amounted 
to £41,300, expenditure £20,434, leaving net earnings £20,865. After 
deducting interest (£8,863), profit earned before incorporation (£4,005: 
and preference dividend (£4,731), the balance to be carried forward is 
£3,206. During the past year new works have been undertaken upon 
capital account, the total expenditure being £49,239, made up of new 
plant and equipment (£44,309), new retaining wall and permanent way at 
Bulgham Bay (£3,332), purchase Dhoon Quarry (21,50. 

METROPOLITAN RAILWAY CO.—The directors announce a dividend for 
the past half-year at the rate of 3 per cent. per annum, comparing with 
24 per cent. last year. 


PERTH ELECTRIC TRAMWAYS (LTD.)—According to an Australian 

cablecram, the receipts for last year amounted to £62,097, and the 
working expenses to £34,871. 
_ ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LTD. -A divideni 
is recommended for the half-year ended Dec. 31 of 7s. 6d., together wita 
а bonus of Эз. per share on the ord:nery shares, making (with interim а 
dividend of 123 per cent. and a bonus of 2 per cent. for 1903. 

SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.|—A dividend с: 
4 per cent. for the year ended Dec. 31 is recommeded carrying forward 
£1.20. 

SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LD. — Tr. 
ectupany seid during the quarter ended Christmas, 1903, 2.0 230 units 
efeurment reauising CIS z, The nzures for the corresponding quarter 


Ihe полипа amount of | in 1:402 were 375,107 unis. realising £7,412. 
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STOCK EXCHANGE NOTIOES.— The Stock Exchange committee have 
been asked to allow £50,000 44 per cent. debenture stock of the Isle of 
Wight Electric Light and Power Co. (Ltd.) to be quoted in the official 
list. The 27th inst. has been appointed a special settling-day in the 
further issues of 5,763 ordinary £1 and 5,768 £1 6 per cent. preference 
shares of the West London and Provincial Electric Supply Co. (Ltd.) 

TUBES LIMITED.—The report for the year ended Sept. 30 shows a net 
trading profit of £7,501, which compares with a loss of £26,804 for the 
previous year. The improvement is due in part to a considerably 
increased output, but chiefly to savings in cost of manufacture. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— 


NEW COMPANIES. 

CAMBRIDGE ELEOTRIC TRAMWAYS SYNDICATE (LTD.) —Reg. Jan. 14, 
capital £5,000 in £10 shares, to adopt an agreement with the British 
Electric Traction Co. (Ltd.) for the acquisition of its interest in an agree- 
ment dated June 21, 1898, with the Cambridge Street Tramways Co. and 
for the purchase of certain shares held by the British Electric Traction 
Co. in the Cambridge Company, to construct, acquire, equip, maintain 
and work by electricity or other power any tramway or tramways in the 
town or county of Cambridge, and to carry on the business of tramway, 
railway and omnibus proprietors, carriers of passengers and goods, &c. 

CANADIAN ELECTRIC TRACTION CO. (LTD.)—Reg. Jan. 12, capital 
£120,000 in £1 shares, to construct, work, lease, edminister or control 
electric, steam and other railways and tramways and electrical storage, 
power or lighting works, and to carry on the business of carriers of 
passengers and goods, electrical engineers, electricians, mechanical and 
chemical engineers, contractors, manufacturers of and dealers in rail- 
way, tramway, electric and other apparatus, users and suppliers of 
electricity, &c. 

EAST CHESHIRE LIGHT RAILWAY SYNDICATE (LTD.)-—Reg. Jan. 16, 
capital £3,000 in £5 shares, to establish a company with powers under 
Light Railways Act, 1896, to construct, maintain and 1 system of 
light railways from Mottram to or near Hyde, Stalybridge, &c., to acquire 
tramways or railways in Cheshire or elsewhere in the United Kingdom, 
to equip, maintain and work the same by electricity or other power, to 
carry on the business of railway, tramway, motor car, «&c., proprietors, 
manufacturers of rolling stook, carriers of passengers and goods, elec- 
tricians, suppliers of electricity, &c., and to adopt an agreement with 
E. A. Chadwick. First directors: G. Pearson, M. Fenton, J.P., L. H. 
Moordom, J. Ridyard, J.P., and A. H. Gibbings. Reg. office, 129, Stam- 
ford-street, Stalybridge. 

PETO AND RADFORD (LTD.)—Reg. Jan. 16, capita! £40,000 in £1 
shares, to adopt two agreements with Peto and Radford (Ltd.) and 
P. and R. Storage Battery Co. (Ltd.) and to carry on the business of 
manufacturers, of and dealers in electricity meters and other electrical 
instruments apparatus, &c., electricians, accumulator manufacturers, 
photographers, automatic machine manufacturers, opticians, &c. The 
subscribers are W. Peto (electrical engineer), F. W. A. Radford (electrical 
engineer), F. G. Hart (electrical engineer), H. J. Day (electrical engineer), 
E. Mumford, W. A. Carroll (electrician), and C. W. Marshall. 


STATUTORY RETURNS. 

AUTOMATIC ELECTRICAL ADVERTISING SYNDICATE (LTD.)—In return 
to Dec. 21 the capital is £4,500 in £1 shares, all of which have been 
taken up. £1 per share, has been called up on 3,000, and £3,000 has 
been received. 1,600 shares are considered as fully paid. No mortgage 
or charges. 

SANITAS ELECTRICAL CO. (LTD.)—According to amended return to 
Aug. 29 (filed Nov. 14) the capital is £4,000 in £1 shares, 3,750 of which 
have been taken up. £1 per share has been called up on 1,750 shares, 
and £1,750 has been received. £2,000 is considered as paid on the 
remaining shares. No mortgages or charges. 

CHLORIDE ELECTRICAL STORAGE OO. (LTD.)—The return to Sept. 30 
(filed Nov. 10) gives the capital as £135,250 in 62,000 preference, 33,250 
ordinary and 40,000 unclassitied shares of £1 each, of which all the pre- 
ference and ordinary shares have been taken up. £1 per share has been 
called up on 48,750 preference and 16,250 ordinary shares, and £65,000 
has been received. £30,250 is considered as paid on 13,250 preference 
and 17,000 ordinary. Mortgages and charges, £20,000. 

PACIFIC AND EUROPEAN TELEGRAPH CO. (LTD.)—In return to Dec. 15 
the capital is £100,000 in £10 shares, all of which have been taken up. 
£4 per share has been called up, and £40,000 has been received. Mort- 
gages and charges, £100,000. 


MARCONI INTERNATIONAL MARINE COMMUNICATION 00. (LTD.)— 
According to return to Dec. 31 the capital is £350,000 in £1 shares, of 
which 204,056 have been taken up. 15s. per share has been called up on 


99,056 shares, and £74,179 has been received, leaving £113 in arrears. 


105,000 shares are considered as fully paid. No mortgages or charges. 

NEW PHONOPORE TELEPHONE OO. (LTD.)—The return to Oct. 14 
gives the capital as £10,000 in 9,000 ordinary and 1,000 foonders' shares 
of £1 each, of which 5,111 ordinary and 1,000 founders' shares have been 
taken up. 10s. per share has been called up on the ordinary and 
£2,555. 10a. has been received. 1,000 founders’ shares are considered as 
fully paid. No mortgages or charges. . 


MORTGAGES AND CHARGES. 
BATH ELECTRIC TRAMWAYS (LTD.) —Memorandum of satisfaction in 
full of two mortgages on unpaid capital, dated Aug. 29 and Sept. 15, 
1903, securing £10,000 and £15,000 respectively, has been filed. 


CAMBRIDGE ELECTRICO SUPPLY CO. (LTD.)—A security dated Jan. 1, 
1904, to secure an unspecified amount, but stamped to cover £20,000, 
has been regd. Property charged, company’s undertaking and property, 
including uncalled capital and real, leasehold and personal eststes. 
Holders, E. D. Vaisey and R. J. Moffatt. 

NORTHAMPTON ELECTRIC LIGHT AND POWER CO. (LTD.)— Issue on 
Jan. 2 of £1,150 debentures, part of series created June 3, 1896, to 
secure not more than two-thirds of paid-up capital charged on the coni- 
pany’s undertaking and property, present and future, including uncalled 
capital. No trustees. Previously issued of same series, £33,550, 


PERTH ELECTRIC TRAMWAYS (LTD.)—A trust deed dated Dec. 30, 
1903, to secure £50,000 debentures created by resolution of Dec 22, 1903, 
has been registered. Property charged, the benefit of certain agreements, 
deposit, provisional order and acts of Parliament and tramways, plant, 
machinery, &c., in Perth, W. Australia. Trustees, Lord A. Butler and 
J. S. Austen. 


ECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


AGGREGATE. 
Line. Week | б 2. _ 
ended | (a) No. of A t | б. or 
= — | wee un . (a) 
£ & £ £ 
Aberdeen ton ...... Jan. 16 | 1,051 + 886 38 | 40,909 |+ 7,678 
Ayr СогрогаЧор.............. » 9 189 | + 29 84 10,37 + 100 
Barnsle —(U ũ H V1 kk 2 »9 8 188 - 7 1 158 - 89 
Bexley District Council...... » 18 121 ee 15 | 3,897 А 
Birkenhead ..................... 17; 1004 + 166 2 1996 |+ 192 
*Bireingham Tramways Co 4» 16| 5,033 + 678 3 10,068 |+ 796 
*Blackburn Corporation...... s КОШЕ - НАА n 8 
Blackpool Corporation. 4, 14 35 + 10 $i 88,519 926 
ВІ land Fleetwood... „ 16 159 - 8 8 410 |- 51 
Blackp'hStAnnes&Lytham| „ 4| 188 + 16 111 | 1590 +  L015 
Bolton Corporation ......... „ 17 1628 + 196 4? 77,145 + 8,619 
Bournemouth Corporation.. „ 13 887 s 2 1,744 | + 209 
Bradford Corporation : „ 17 8,16 + 660 40 157,857 ＋ 90,906 
Brighton Corporation » 17 7Al + т 4l 88,496 | + 2,687 
Brisbane Tramways ......... „ 2 2682| + 373 399 51,617 + — "9 
Bristol Trams & Carriage... „ 15 4, 548 + 529 8 86,505 + 1,691 
Buenos N - ase | — 2 885 ida А 
Burnley Corporation » 16 777 + 17 42 41,592 |+ 17,281 
Burton Corporation » 10 294 . (09 8,576 к 
Calcutta Tramways Оо....... „ 16 37,740 7 25,586 8 117,063 |+ 293,046 
Camborne-Redruth ......... a | 99 is 11 7,881 + 
Cardiff Corporation ......... 55 1861 + 465 43 89,03 |. 21,846 
Carlisle Tramways Co ids iis s s 
Central London lway ... „ 16! 7,007 - 189 8 , 90,703 |- 194 
Chatham & Dist. Lt. 9 55 он 14 | 615 + MI 2 1,011 |+ 186 
City & South London Rly » 17 8,159 - 804 8 9.514 746 
Cork Electric Trams Co. „ 14 | we + 54 2 Blà |+ 14 
Darwen Co ration "— ee oe ecc ove eee 
Devonport & Dist. Trams.“ „„ 8 40 + 80 1 540 |+ 41 
Dover Co tion $. 16 170 + 15 142 9,520 |+ 69 
Dublin & Lucan Hallway.., „ 17; 96 + 16 43 331 |+ 11 
Dublin Southern District... „ 15 | 717 + 110 2 1,502 ) 416 
Dublin United . — „ 15 8677 4 355 ҹә 7,934 [|* 
Dudley — Stourbridge......... „ 8 083 + LE! 1 708 |- 77 
Dundee Corporation l a B 180 + 71 2 1,905 |+ 195 
East Ham Council. .... , 16, 585 + 16) 43 27,919 |r 7,876 
Gateshead & Dist. Trama... „ 8 833 + 48 1 1,098 |- R2 
Glasgow Corporation......... „ 16 12,656 + 1,998 88 451,961 + 47,683 
Gravesend —Northfloet...... „ 8 207 + 30 1 21 + 14 
Greenock & Port Glasgow.. „ : | i E t 16 1 599 11 
А ' 214. + 
Halifax Corporation ...... { „ 13 1031 + 58 ) 41 55,836 |+ 5,899 
Hartlepool Tramways ...... » 8 243 + 39 1 989 + 9 
Huddersfield .................. „ 16 1,185 + 238 2 2.28 1+ 818 
Hull ration „ 16 1,957 + 302 142 19,6900 |+ 5,594 
Ilkeston Corporation......... » 18 115 "T 9 1,076 -— 
Ipswich Corporation......... » 16 807 os 2 2 316 : 
Isie of Thanet Co. ............ » 16 317 + 87° =: ws 
Kidderminster & District...) „ 8 90 - 11 1 99 |- 21 
|| Dee. 80 | 207 
Kirkcaldy Corporation Jan. i | n | - 46 8,297 - 
9 * 
Lanarkshire Trams Co. » 14 486 a 2 1,359 ons 
Leeds Corporation . „ „ 16 4,877. + 444 42 280,400 ＋ 14,075 
Liverpool Corporation ...... » 9 9,628 | + 3 19,318 |+ 284 
*Liverpool Overhead Rl... , 17 1,569 + 123 3 4,790 |+ 291 
*London County Council x is beer as ae ssi is - 
Lowestoft . . » 16 186 : jux 126 5,917 va 
Manchester Corporation „ 16 10,581 | + 2,684 31 860,797 (+ 173,804 
Mersey Railway ............... „ 16 1,95 + 2 4,438 + 1,269 
JJ » 8170 | + 11 1 180 10 
Middleton „ 8| 985 + 10 1 281 87 
Newcastle-on-Tyne Oorp... » 16 | 8,42 + 616 2 , 6,910 \+ 1,169 
+ Newport (Mon.) . . . . . » 16 424 + 964 15 6,512 + 8,432 
Oldham, Ashton & Hyde... „„ 81 476 — 98, 1 561 | - 102 
Perth (W. A.) Elee. „ 15 | 1495 + 197 9 8,04 + 463 
Peterborough .................. Lo w 8 118; ш. , A 127 | А 
Poole and District............ „ 8' 9232» 16 1 218 17 
Portsmouth Corporation... „„ 16 1,8556 + 777 149 14,076 |+ 4,912 
*Potterles ......... . . . „ 8 1464, - 10 1 1,68 - 216 
Reading Corporation » 14 646 | РА ase — 
Rothes ag. . n» 8 68 | + 17 1 , 83 |- 6 
Salford Corporation — » 18 | 8,448 | + 816 42 160,578 + 45,490 
Sheerness _..................... „ 61 48 sts 1 49 23 
Sheffield Corporation ...... „ 17 1.149 + 471 8 19,907 + 1,010 
*Southampton Corporat'n..| „ 14 | 855 | + 57 2 1,700 + 21 
Southend Corporation ...... „ 13 186 | + 19 41 18,412 !+ 2., 098 
South Tramways ...... n 8 321+ 26 1 276 | - 18 
8. Staffordshire Trans. „ 8 | 658 | — 16 1 737 \- 106 
Sunderland Corporation... „ 17 1,018 + 107 42 41,860 + 2,454 
Swansea Tams .............. { „ 8 450 — 19 1 511 — 48 
Taunton Trams eve ees [I] 8 | 47 = 5 1 53 = 12 
Tynemouth and District.... „„ 8 900 | + 14 1 245 |- 17 
eside Trams Co. ......... » 18 248 | + 90 2 501 + 112 
allasey District Council... ,, 16 595 + 111 | #42 28,994 + 8,538 
Weston soper тага e „ 6 15} - 10 l1 16 |- 10 
Ww % . LIIJ eee eee 
Wolverhampton District 5». 8 801 | - 21 1 64 
Wrexkham . . . . 8 89 " 1 
Yorkshire Woollen District 8 626 1 


(a) These comparisons are with the corresponding period last year. 
“Partly electrical. t Minus 8 days. 1 Minus 2 days. I Plus 8 days. § Plus 9 days 
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igo e ES IR eee 121 — 2 
D 5 | | БЕДЕНЕ | rai Е 514 8 August " li 
2 " £ s. d. 3 Chili Telephone (fully p ——. 102 104 618 0 is Е 
| ELECTRIC RAILWAYS, eee —5 |417 6 | April, Oct | 405 43 lac oy National po Pret, Sio Stock —.— 80 r 2 10 | аш 781 | Ti 
| | neSh 1t0260,007 — 30 4 12 4 | LL "2 | “* | | . 59 Do. De oc Fu aes РА... ge 13 —]4 Е $4 | 
et 6% | Do. а 67 Deb. Seek . — ie sms zo (© | 4 6/0 | Do. 6 per e b 
e. EKE PESO S e 
1 Р m 1. e: Б 27 d. — 01 is 
10 nd pe. 4% Deb. Stock (red.) — d Zio? | 4 18 10 e e. Шве. 84% |* m E OK Mic Ms 35 2 ne 1 t, 
)| 6% | Do, 5 per Cent. РеЬв............... 2 —3 әз «à „ +. ШВ. 42 | Do. 4 per Cent. Deb. Stock (red.)....- . 
im 5% Brisbane. Electric Trams. Invest, Ord. 31—4] |517 8 $5 e. 11 OMA | ‘Oriental e ene er — oaa ME Sed 
5| 2/6 Do, Pan Cent. Cum. Pref. ............ 97 —102 4 8 3 — - T 1e Do, 6 per Cent. Cum. pet 5 —8 616 8 35 y.. we Rd 
44% | Do. 43 per Cent. Deb. Prov. Certs. . A 9 И ka mes al ШИ Mes PRI Lor t Y «үз "Pré б r 
> „ | Bri tol Tramways and Carriage Ord. .. 041—104 | 3 15 11 2: | ec | 5 9/6 Do. 5 per Cent. Cum. ae 4.)... 108 -105|4 15 3 | June, 
10 42 | "Do. Cum. Pret nc ec са Kc Et hd MB IA a dete yea чы, AE? 
7 t. Беһв...................... 79 — 3 12 9 .. | +. кә “ { —1 SE LEE: "MA 
81. e British Аи Elec. Riwy. Def. Ord. a ay 5 6 2 1} .. | Blackheath & Gr'nwich, Dist, nn ) uii is . Ж | А 
St. 5% | Do. Pref. Ord. Stock .. . . . 0 —10} 4 15 8 1l ..| D». 7% Cum. Pref. rv.Cte.(rd.&con.) 114 —117 | 817 7 2: MM 
0 5/0 | Do. 5% Cnm. Perp. Pret, . 102% 10% 4 6 7 “Toles | Bournemeuth & Poole Elec. Sup. Ord.| 194. 249 |818 6| — ДЕ. 
an| 4x Do. 4j per Cent. lat — pera 95—101 | 4 9 1 118 | 115 1016/0 "Do. ME gor Denk, Oui Pus cen —12 $00 di VE 
| 417 r Power Debs............. —1ij|616 2 "e D Do. 4) рег Ce — 11 —1 E Же og 
МЕКЕНГЕ. КҮБЕК ui REL Л Н E E 
b t Cum ell —193 |4 1 4 ec an 5 у |t Do. 4 per Ce 00 ==] on 1 A 
Bt. 5/0 Do. hes Cont. Perpetual Debs ...... ч ZH i bi 3%| 8% A 447 Bromley (Kent) El. Lt &Power 1stDebe. * —103 4 5 9 „ 
% | Buenos Ayres and те Onn n ma 51—5 Б 4 0 . | Д 8| 4/6 | Brompton P 0 V 
^ | — t. “д” АШ. F. ад = 5 14 3 | es ee | Do. 7 per ir e epo Ota " -7 ec : | К 
5 us Do а ci фе А а 00i fénqgoupa in swaps ЧЮ ^ iam 4 | 4 13 6 1054 | 993 : 26 Calcutta Electric Supply Ord. Db Stock 106 af 818 8 we 8i < 
5 3^ 4 € Deb, coo tto tho apa si 1 | 6 "A. 100 X E. 1 | 5 tra] Elec. Sup. Co.4 / Guar. -9 6 8 1 Feb, Aug 48 
St.. 5% | Do. b per Cent. 98 —101 | 4 19 1% б Bt.| 4% | Zen Electric Вар... 8 ^ Ё 
St. 57 | Do. 57 And Deb. Stock Prov. Сона. 6)-7 412 10 М | Ole) Craig Mt. 470 | Charing Cross & Strand E ec 51 3 18 3 Feb, Aug d E 
. o way l—————" —10 4 4 2 — Do. 43 per en re 4 5 4 1 eo >. 
; 4 54 Bo. 47 ist Deb. Stock (red.) . Sd E. a ud 1$ Е, : 2: Do. City Undertaking 477 Gm. рге. 110 3 16 3 = = 
1| 1/0 | Cape Electric Tramways Shares......... 91— 64 4 6 7 June, Dec | 94 |9 8t. 4% | Do. 4% Deb. Stock od . 5—8 |4 8 4 March | - 
gt 4% | Central or Cent, Pref Stock... . 98 —10l 181 SEE MOE * o. A} per Cent. ‘Bob: Stock eig -- "icio | 819 6 | Feb, Aug. rh 7 
Bt.| 47 Do. 4 per Cen a scenes e 919b] à 8 ‘a : .. 36. | 447 0 on Electric Lighting rd. 101— Е Jan: July 135 1 
St. 4% Do. Deferred Stoc . 113 —116 3 9 0 е а =: 10| 5/0 | City of Lon Cent. Cum. Pref. ............ 13 —14 $19 4|Jn, Dec . 1241 12 
i6 [O6 dp Dent. Dae. 2.87% Cin. Pr! 41-5 | 415 3 PE rut ore demora icm (red.)..... | 121 —128 819 4 . las? 
5| 2/6 | City of Birmingham Tram b | 99 —102| 3 19 0 - 491 | 48) [St.] 5% |* Do. ö per b. Stock (red.) ........ 101 —104 cu 
Cent. 1st Mort. Debs. ..... e: 6 3 9|Feb, Aug à : | Do. 44% 2nd De D 414 2 ME E 
Bt. 2v | | city and South London Rly. CY | к te 318 7 | Feb, Aug e бт 420 County of теор а аи RAMIS Y. —1 416 0 Mar, Sept m шм 
БЕ. 57 | Do. 5 per Cent. Perp. Pref. ие ee 198 —126 | 4 11 . һе „ | 10| во Do. 44% Deb. Stock (all paid) red. 107 12 o E. 
BD D M UE 10 22| зи И aay, Now| los [iz Do: $42 Deb Stocks СИИ ЕИ Е 
Bt. 47 Do. 4 per Gent. ji rr реве (rd) 102 —105 4 16 5 eee e e 100 —108 4 7 6 - == ms 
i 2 : s&Ltg 5% 1s ‘ ч al 1 6 ua "» T A o 41 Ist 0 OCK (red) «и... 71 Pe oo pis e 
10 x Dublin United Trams. (1896) Ltd., Ord. ты, 3 15 0 on 15 4% Havana Electricity Со. PAPAS PE 1 —8 5 0 0 - аё 
Qo Sol ee Pd 7 13 4 n 36 |H Electric Lighting Ord................ тү 434 = ks. he ues 
" ae АНА tart. ig epo mede Pri. d 8 3 1 Т 7} : v Kensington far Oop ogee Ob. ius pu 4 5 9 Jan, July s " 
А Cent. Deb. Stoc red. sesane — e 15 0 Do. 6 per Cen BL Fre. 

10 3/0 Gt. Northern & City Rly. Prf. Ord. (4%) 7 —8 . "s ‘2 Kensingtn. & Kngtbg.Co. pens 101 —104 | 8 16 11 ee 1! j 
10 » Gt. Northern, Piccadilly & RN gat fa ps 9 —10 T T ei е | Co. (Joint Station) 47 2 е n" 131—231 Уз - 57 * 
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10| 50 | Do. Брет 1 үн ij „ | 102 105 4 5 9 "е | 5 6/6 Westend ania lagti Чери Ord. ...... 6—64 8 16 11 os 26 
` o; | . 4} per Cent. Deb. ЖОЕ, t Be ee .. | р 5 рег Сеп um TIT 
вы 44% сс ne Elec, Trac. & Power Ord, e p ve April. Oct| ..| 4 b| 9/6 |t ELECTRIC MANUFACTURING 207 11 lena а 
1l- ..] De 47 ; Pref. (£1 paid)... | ex i 4 Jan, July | ..| + | 6d. | Alliance Electrical Co. 5% Cum. f з —р, T Mar, Sept » 
Bt| ..| Do. ; Deb. Stock (100% paid) .. | 91 —94 |3 9 8 June, Dee a Ses Aron Electric Meter 6% Oum. 118 Ord. 6. 7 13 10 | July, Fed 
St. 317 тоно and City Ога. ....... - d 4/0 British Insulated © HOST Cables = 5 4 4 | Jan, July t s 
| д | | 30 IN, ' 6 per Gent: телна 102 ~107 4 4 1 ee 7 
| Ps 417 1st Mort. Deb. (red.) ... ЖЕ 5 8 » 1 
1 РИ nns | ов 102 818 Б Jan, Jul .. |... pic British homena kost ne std. Bb. UTAH фаз 4 : н ч 
100| 4% |*African Direct Tel. 4% Мм. Deb. ipeo 2}—3} ae vp Ж 7$ 3/0 | British Ter OR ME. pum „ = 
г: on Telegraph ........... P с. m ues p ə Do. 4 per Cent. Mort. : y —1 os ti. 
10 UM 5 per Cent. Deb. . . . | ПЕРО bd wl» „My Ag. | m os St. * Brush Electrical песаи ci 8 = 6 17 2 Mar, Bept -n 
Bt. 15/0 | Anglo-Amerlcan.,,........ ms 94 —96 6 7 0 [E. My, Ag, N 74 22/1 | Do. 6 per Cent. Pref St Deb. Stock, 97 —Ho 4 10 0 | Mar 
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THIS 
TABLE of ELECTRIC RAILWAYS and TRAM WAYS in the UNITED KINGDOW 
| Can be obtained separately, as follows :— 
Ordinary Copies, hard paper, printed both sides 
On Two Sheets, hard pa bos siis 
The whole, Mounted on Linen, on Rollers 
On Linen, folded, in Cloth Case к asa А. 
Map-Mounted оп Linen, іп divisions, in Cloth Case is: .. 95. 64d. 
[4 print (separate) of the Sketch Map of the Eleotrio Railways and Tramways 
of the United Kingdom is included in the above charges.) 
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)M.—1904, 


.. 88. Od, 
each 2s. Od. 
68. 6d. 
"s. 64d. 


PROJECTED TRAMWAYS & LIGHT RAILWAYS, 


Doom Name ie Maire с сонону 
Aberdeen Aberdeen Suburban Tramways 
Co. 
Aldershot — Farnborough | Power and Traction, Ltd. 
Avonmouth..................... Avonmouth Light Railway Co. 
Bangor (Ireland)— National Electric Traetion Co. .. 
Donaghadee 
Barton-upon-Irwell ...... Barton Rural District Council ... 
Beckenham..................... Beckenham Urban District Council 
Bedford ............ iris Bedford Corporation ............... 
Belfast Belfast Street Tramways ......... 
Bideford, Westward Ho! | Bideford, Westward Ho! and 
and Appledore Appledore Railway Co. 
Birmingham ........... eO. | Birmingham District Tramw’s Co. 
Birmingham and District | Birmingham and Midland Tram- 


ways Co. 
Blackburn — Whalley — Auxiliary & Light Railway and 
Burnley Tramways Co. 
Blackpool—Garstang ...... Blackpool—Garstang Light Rail. 
way Co. 
FJ иы Bray Electric Tramway Co 


Brighton—Rottingdean ... | Brighton and Rottingdean Sea. 


shore Electric Tramroad Co. 


Bromsgrove .................. Bromsgrove Light Railway Co.... 
Burton and Ashby Midland Railway Coo q . 
Canterbury and Herne Bay Canterbury and Herne Bay Light 
Railway Co. 
Cavehill and Whitewell... Cavehill and Whitewell Urban 
District Council 
Cheadle and Gatley... ..... Cheadle and Gatley Urban Dis- 
trict Council ..................... 
Cheriton ........................ Cheriton Urban District Council 
Clacton—8t. Osyth ......... Clacton—St. Osyth Light Rail- 
way Co. 
Cromp ton Crompton Urban District Council 
Dartford ................. ...... Dartford Urban District Council 
Denton Denton Urban District Council... 
Derby—Ashbourne ........ F, Albright i 
Dewsbury, Birstall Dewsbury, Birstall and Batley 
and Batley Tramways Co. 
Dundalk—Blackrock Dundalk Electric Tramway Co.... 
(Co. Louth) 
Durham and District British Electric Traction Co. 
CC Erdington Urban District Council 
P M n ME Poe agag O iea Lero 
gam НЕНЕН 
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REMARKS. 


Scottish Tramway Provisional Order 1902. Donside tramway 
will be at once converted to electric traction 


Six miles single and 3 mile double track, & 6" gauge. Trolley system. Light Bailviy 
Order confirmed by Board of Trade. Extensions to construct i mile of double 
track through town of Aldershot to railway station confirmed Jan. 16, 1X- 
Construction work not yet commenced. R. A. Smith, consulting eng. 


Light Rly. Order granted 1903, but not yet confirmed. Consult’g engn 
Kirkland and Capper. 4’ 84” gauge, 2} m. single track. 


About 9} miles single track, 3’ 6” gauge ; trolley system. 
Light Railway Order confirmed Dec., 1901, authorising 1! n 


Powers under omnibus bill, 1905. Municipal electricity works in operate. 


Provisional Order, 1900, for equiv't of 10 miles single track. 

Special Act, 1899, authorising reconstruction for electric traction 

Lines being converted, S. Sellon, consult'g eng'r. Extension 
under Light Railway Act granted. 

Sp-cial Act, 1903, authorised new lines outside Birmingham. 


Special Act 1902 authorising reconstruction for electric traction. Plans nor 
before local authorities. S. Sellon, consulting engineer. 


Light Railway Order confirmed by Board of Trade. 14 miles 
4ft. gauge. 


Light Railway Order. J. J. Myres, engineer. Line isa short cut to N. of Eng 
land and Scotland by a junction with L. & N.W. Rly. 


Three miles of single track, 3' 6" gauge. Powers dated 1900. 


This Co. was f»rmed in 1693 by special Act to build a line upon the seashore betwe* 
Bright n and Rottingdean. Line іа operation from 1596 to 1901 (see The Bleetrinas 
Vol. XXXVI.. p. 5 vut was washed away in u storm. Power was obtained in hea 
reconstruct the line upon a viaduct closer to the cliffs. It will be 86" gauge with third 
railconducwr. No progress yet made. Mr. Magnus Volk is promoter aad aire 
Light Railway Order confirmed September, 1900. Combined acheme in ban 
by Messrs. Pritchard, Green & Co. 3' 6" gauge. 33 miles of single trai 
Specifications in course of preparation. 

Light Railway Order grated in 1902. Power will be taken from Burton 
Corporation power station. 11} miles, 3’ 6” gauge. 


Light Railway Order granted 1903, but not yet confirmed. Cor 
sulting engineers, Pritchard, Green & Co. 3' 6" gauge, II m. 
Special Act 1902, authorising 3 miles of electric tramways. 


Provisional Order, 1902. Tenders have been let for permanen: 


way. Messrs. Medhurst, Page and Lloyd, consult'g. eng’ 
Provisional Order granted 1901. 


Light Railway Order;granted by Commissioners. Further consideration has, [оке 
to be given to the matter, as the promoters object to a clause binding them tot 
power from the Clacton Corporation. 


Provisional Order, 1901. 23 miles. R. P. Wilson, consulting engineer. Counci 
negotiating for leasing the trams, when constructed, to Oldham Corp's. 
Light Railway Order, 1901 & 1903. 6$ ш. Stand'd gauge. Consulting engt 

M- ssre. Hawtayue & Zeden. Power to be taken from municipal elec. work* 
Notice has been given to the Manchester Tramways and Carriage Co. to sell thel: 


Denton lines to the local autbority. These will tnen be leu. ed o the Manchest: 
Corporation. Provisional Urder granted in 1901. 


Light Railway Order confirmed by Board of Trade. 14j miles, 
4 84" gauge. To be completed in three years. | | 

Special Act, 1903, empowered Company to adopt electric traction. Aft. Sin 
gauge; 4} miles. Line still worked by steam. 

Order in Council under Tramways Acta of Ireland, 1902. J. H. Ryan & к 
Porte, consult'g. eng're. Gauge 3'6”. 7 miles single and 14 miles double. 
Combined scheme in hand for lighting Dundalk. Co. owns pm. 

Light Railway Order confirmed by Board of Trade, Oer, 1901. Power will be 
taken from the County of Durham Electric Power Supply Co. 


Special Act, 1902. Consulting engineers, Pritchard, Green & 
Co. 3' 6" gauge, 9 miles. 
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NOTES. 


IN connection with evidence which has been given before 
the Royal Commission on London Traffic referring to the 
establishment of a new tribunal for the control of all matters 
relating to traffic and for the curtailment or total abolition of 
the veto now enjoyed by the local authorities, it is interesting 
to note an experience recently undergone by the London 
United Tramways Company. This company is desirous of 
constructing a tramway from Ealing Broadway to Brentford 
High-street, a distance of about 2 miles, thus joining the 
Thames Valley and Uxbridge lines, and for this purpose a 
Bill has been promoted. Currency has been given to the 
statement that the company was by no means anxious to carry 
out this work, but that residents in the neighbourhood urged 
the desirability of such an undertaking, and the company 
therefore set its hand to the plough in spite of the high 
estimated cost of the line—£40,000 per mile. Possibly 
owing to the idea thus getting abroad that the company were 
philanthropists, the Ealing Town Council and the Brentford 
Urban District Council, whose assents had to be obtained to 
conform with the Parliamentary Standing Orders, thought that 
the company might be disposed to extend their generosity. The 
Ealing Town Council fixed the price of their consent at £7,000. 


THE Brentford Urban District Council preferred capital 
payment in kind, and an annual contribution as well. They 
offered their consent to the two-thirds of a mile within the 
urban district of Brentford on the following terms :—The 
provision at Kew Bridge of such a public lavatory and con- 
venience as the Brentford District Surveyor may design, the 
construction of a subway for foot passengers at the same 
point, the widening of the High-street to 80ft. for the very con- 
siderable distance between the waterworks and Ealing-road,— 
all these things to be carried out at the company’s expense,— 
and, in addition, an annual contribution to the Council of 
But this is not all. If the 
company should proceed with other proposed extensions (not 
in Brentford, but likely to increase the traffic through that 
district), the Council will oppose the Bill unless the High- 
street be widened to SOft. throughout its entire length. Such. 
Instances as these are far more eloquent than any number 
of expert witnesses in favour of the establishment of the pro^ 
posed new tribunal. 

— 

THE adjourned discussion оп Mr. McManon’s Paper took 
up more than the normal time of a meeting, but was far from 
exhausting the subject matter. The Council of the Institu. 
tion has marked its appreciation of the two excellent Papers 
for which we are indebted to Mr. McMauoN by presenting 
him with the Willans’ premium, and the great majority of 
members of the Institution will ungrudgingly approve of the 
Councils award. It is noteworthy that, during the course 
of the discussion, no one impugned the method of distribution 
which is shown to give such excellent results, or suggested 
that polyphase transmission and rotary converters would be 
preferable. The reason is simple: The City and South London 
figures are unapproachable on that side. If it were possible to 
get the capital expenditure on the distribution system it would 
be seen that the total economy (i., that including capital 
charges) is comparatively even better than the distribution 
Mr. HOBART criticised the use of the batteries but. 
hardly seemed to appreciate the difference between the 
economie value of a battery as ordinarily employed in an 
electric lighting station, a “floating” battery, and one assisted 
by the Highfield booster. The curves in the Paper hardly do the 
battery arrangement full justice, because—as Mr. MCMAHON 
explained—he prefers to keep the battery well charged and 
available for keeping his service going in case of need rather 
than to obtain from it the maximum regulating power. 


efficiency. 


554 THE ELECTRICIAN, JANUARY 29, 1904. 


‘PROF. CARUS WILSON’s objection to the earthed middle con- 
ductor seems to have been induced by a one-sided consideration 
of fire risks. The lessons of the Liverpool and the Paris tunnel 
disasters must not be overlooked, but it is by no means clear 

‘that the existence of an earthed return had any direct causative 
influence in either case. The Liverpool accident was rather due 
to unfortunate persistence in running with a faulty armature. 
"The earthed return or middle wire is, in fact, a very valuable 
fault detector, and it is much safer to have every fault in train 
equipments shown up as soon as it occurs than to have faults 
masked until others—perhaps on distant trains —appear and 
cause a complication of troubles. The great safety as against 
shock, of having every conductor at a known and definite 
potential in relation to the earth, 1s of inestimable impor- 
tance. The remarks of one speaker, that such an arrange- 
ment on a tramway would render more difficult the observance 
of Board of Trade regulations as to drop and difference 
of potential between returns and pipes, seems almost to 
anvolve the proposition that a difference of two quantities 
may be greater than the sum. There is only one conceivable 
condition in which rail drop would be greater with the three- 
wire than with the usual method of working—and it is one 
that could very easily be prevented. The real difficulty about 
three-wire working on tramways is that of insulation, especially 
at “crossings,” and until a real and lively demand arises this 
difficulty is not likely to be overcome. 


9 

AT a time when one hears grumbles on every hand regarding 
the depressed state of British trade, when directors of manu- 
facturing concerns complain of keen competition and defer 
any declaration of dividend until the end of the 12 months’ 
working, and when the proposed change in the Fiscal Policy 
of the country is the principal topic of conversation—at such 
a time as this it is interesting and instructive to observe the 
state of affairs existing in other countries whose foreign trade 
consists of imports only. Egypt is a case in point; it is not, 
and probably never will be, a manufacturing country, but the 
opportunities open to foreign manufacturers are very con- 
siderable, especially in connection with electrical work. The 
Egyptian Gazette points out that large developments in tele- 
graphy, lighting and traction are taking place, and that the 
demand for finished products is constantly increasing. British 
manufactures are recognised as the best, but their high price 
and inaccessibility often stand in the way. 


мел: 

IT is said that the only country that can compete with Great 
Britain in traction material is the United States, but the latter 
is handicapped by its distance from Egvpt, which involves 
higher freight rates and longer time in delivery. American 
manufacturers also appear to be more difficult in the matter 
of credit than their British cousins, but their general methods 
of business have been developed to a very high state of 
efficiency. American firms are said to be represented on the 
spot by agents who will supply complete sets of designs and 
catalogues, and who will quote prices on the shortest possible 
notice for articles to be delivered within four weeks of the date 
of order. But in doing business with a British firm it is 
necessary to enter into a lengthy correspondence, which 


entails delay in delivery, and other disadvantages, 


AS an indication of the present tendency towards extending 
the areas of individual electricity supply undertakings and 
the absorption of their smaller neighbours, the proposal of 
the Blackheath and Greenwich District Electric Light Co. to 
take over the Crystal Palace District Electric Supply Co.'s 
Provisional Order is not without interest. The Blackheath 


| and Greenwich District Electric Light Co., under sec. 6 of 


their 1903 Act, are empowered to acquire either part or whole 
of the Crystal Palace Company's undertaking, and the Board 
of Trade has just signified its approval of the system proposed 
in the event of the former company deciding to take the steps 
provided for in the Act. High-pressure two-phase current at 
50 ^. per sec. will be generated at the Blackheath and Greenwich 
Company's works, and distribution will take place from sub- 
stations in the Crystal Palace district, at low pressure, either on 
the two-phase or single-phase two-wire system. The station of 
the Crystal Palace District Company, it will be remembered, 
was one of the old J. E. H. Gordon works, and was started 

in 1893 as one of the first high-pressure continuous-current 

schemes. It has, we believe, never proved extremely successiu 

from a financial point of view, and as a final disaster it was 
almost completely wrecked by a boiler explosion in 1900. Since 
then, however, the works have been reconstructed and have 
been running well, but the necessity for a complete shut-down 
for some time after the explosion seriously hampered the 
progress of the undertaking, The Blackheath and Greenwich 


| District Company holds Provisional Orders for Lewisham and 


Penge in addition to its own Blackheath and Greenwich area. 
These had been obtained by the respective Urban District 
Councils in 1901, but have so far remained undeveloped, so that 
the area of the company's operations will now be fairly wide. 


DON 

Sik WILLIAM WHITE made some interesting remarks when 
presenting prizes to the students of the City and Guilds of 
London Institute on Monday. On such an occasion he was 15 
duty bound to refer to the oft-repeated complaints as to the 
backwardness of this country in the matter of higher technical 
education. In a manner, peculiarly English, he said, there 
had been a marked tendency to depreciate unduly what we 
possessed and what we had done. At the same time, it was 
absolutely necessary, in view of the advancement of technical 
education abroad, that a new departure should be made here. 
What was wanted was co-ordination of educational agencies on a 
carefully-considered plan. If the best results were to be obtained, 
there must be conferences between teachers and the representa- 
tives of the professions, businesses and manufactures, and he 
would be extremely hopeful of the results which would follow 
the work of any advisory committee containing representa- 
tives of all the great engineering associations in this country. 
A permanent advisory committee of this nature would be of 
considerable value ; and it will be remembered that a somewhat 
similar suggestion with regard to the organisation of science 
teaching in this country was made by Sir NonMAN LOCKYER in 
his presidential address to the British Association last year. 
Sir WILLI AA WHITE'S proposal, however, appears to be more 
practical and easier of fulfilment, and, coming as it does from 
one of our most eminent engineers, who also may be regarded 
as representing the Institution of Civil Engineers, it deserves 
the careful consideration of the Government. 
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Personal.—Lord Rayleigh has been created a foreign knignt 
of the Prussian Order ** Pour le Mérite." 


The Post Office Telephone Service.—A new telephone 
exchange on the Post Office metropolitan telephone system 
was opened at Croydon on Tuesday. 

Russia and Japan.—The Electrical World of New York 
states that the Japanese Government has ordered hack to 
Japan 12 of the 15 Japanese engineers who are at the Westing- 
house Electric Co.’s works at East Pittsburg. 


Royal Academy of Sciences of Turin.— The Milan corre- 
spondent of the Duily Telegraph states that the yearly prize of 
£1,200 offered by the Royal Academy of Sciences at Turin for 
the advancement of physical sciences has been divided between 
Signor Marconi, for his discoveries in wireless telegraphy, and 
Prof. Grassi, of the Roman University, for his researches into 
the causes and cure of malaria. 

Watt Anniversary in Glasgow.—Last Saturday the James 
Watt anniversary dinner was held by the Institution of 
Engineers and Shipbuilders in Scotland at the Windsor Hotel 
Glasgow, Mr. James Gilchrist presiding. More than 300 
representatives of science, engineering and shipbuilding were 
present, among them being Mr. R. kaye Gray, president of 
the Institution of Electrical Engineers. 

County of Durham Electric Power Supply Co.—In the supple- 
ment of the electric power companies of the United Kingdom. 
which wus published with our issue of January 22nd, a slight 
mistake occurred in the description of the area covered by the 
County of Durham Electric Power Supply Co. As a matter 
of fact, the company has no authority to supply in the towns 
of South Shields or Sunderland, but it has authority to supply 
in the rural districts of South Shields and Sunderland. 


Radium Ore.— Reports with little or no confirmatory data 
are being circulated stating that further sources of radium ore 
have been discovered. One statement attributed to Mr. R. 
Spiegel by the Duily Chronicle, states that he has discovered 
appreciable quantities of radium in samples taken from some 
of the slag heaps of Swansea, and a Laffan telegram from New 
York announces that vast quantities of earth containing radium 
have been discovered at Llano, Texas. 

Electric Driving of Printing Machinery in the Bank of 
England.— Experiments have been carried out at the Bank of 
England for some time with a few electric motors for driving 
the printing machines, and so successful have these proved, 
that a complete change is now being made to electric driving 
for all the printing and other machinery in the Bank premises, 
including the deep-well pump. The work is being carried out 
under the supervision of Mr. Bernard M. Drake. 


High-speed Electric Railway Experiments in the United 
States.—The Morning Post states that the New York Central 
Railway is arranging for an exhaustive test of a new kind of 
electric engine, said to be capable of drawing a full passenger 
train at the rate of 135 miles an hour. A special stretch 
of track, 9 miles long, near Schenectady is being prepared, 
and the tests will take place within a fortnight. lt successful, 
the engines will be adopted by the railway in place of the 
present steam locomotives. 

U.8.A. Cable Enterprise.— The United States Government 
have laid military cables from Skagway (Alaska) to Sitka, and 
from St. Michael (Yukon) to Safety Harbour, near Fort Davis. 
They also propose to lay cables from Vancouver (British 
Columbia) to Queen Charlotte Islands, thence to Sitka and on 
to Valdes, whence a landline exists to Eagle City, with a 
branch to Rampart, and on to St. Michael. There are, in 
addition, landlines from Eagle City along the frontier between 
Alaska and British Columbia, which also possesses landlines 
connecting the principal towns in the interior. 


Northern Polytechnic Institute.— On Thursday, January 
21st, the prizes gained by the students of the Northern Poly- 
technic Institute during the session 1902-1903 were distributed 
by Mr. A. M. Torrance, J.P., Mayor of Islington. In pre- 
senting the report, thc principal of the Institute drew attention 
to the encouraging increase in the number of students, 
particularly in the engineering and workshop classes, and 
touched upon the appreciation which various firms showed 
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towards students of the Institute. A new departure had been: 
made in the form of a senior technical day school for engineers, 
architects and builders. After the meeting the Institute was. 
opened for the visitors’ Inspection, 


Large-scale Electricity Distribution in Switzerland. — 
According to the Schweizerische Elektrotechnische Zeitschrift the 
large water-power station of the Compagnie Vandoise des. 
Forces Motrices des Lacs de Joux et de l'Orbe has recently 
been completed, and supplies no less than 190 municipalities 
with light and power. The station is situated near Vallorbe 
(Switzerland), and derives its power (10,000 H.r.) from the 
water which flows from the Lac de Joux, the useful head being 
780ft. Current at a pressure of 13,000 volts is generated by 
Oerlikon generators, and is distributed at this voltage over the 
supply area. 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 . — 
St. Lucia—Martinique ...... May 9,1902 .. — 
Anjer—Kalianda .......... Aug. 2, 1902 — 
Cayenne—Pinheiros ........ Aug. 18, 1902 — 
St. Lucia—St. Vincent ...... Sept. 19, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Paramaribo— Cayenne Feb. 27, 1903 — 
New York—Hayti .......... Apr. 13, 1903 — 
Tourane—Amoy ............ Nov. 10, 1908 — 
Mole St. Nicholas—Port-au- 

Prinoe e Keres Dec. 16, 1908 — 
Gibraltar—Tangier ........ Jan. 18, 1904 Jan. 19, 1904 
Tarifa— Tangier............ Jan. 18, 1904 — 


Eoyal Meteorological Society.— The annual general meeting 
of this society was held last week at the Institution of 
Civil Engineers, Capt. D. Wilson-Barker, F. R. S. E., president, 
in the chair. The report of the Council, which was read by 
the secretary, described the work carried out by the Society 
during the past year, and showed that there was an increase 
in the number of Fellows. One remarkable feature was that 
out of 13 deaths reported, four of the Fellows had reached the 
great age of 92 or more years. The Symons gold medal for 
1904 was awarded to Hofrath Dr. Julius Hann of Vienna, in 
consideration of his eminent services to the science of meteo- 
rology. Count L. Széchenyi, first secretary to the Austro- 
Hungarian Embassy, attended and received the medal on 
behalf of Dr. Hann. At the conclusion of the meeting, the 
officers and Council for the ensuing year were elected. 


Safety Devices on the Berlin Underground Railway.—The 
additional devices on the Berlin electric underground railway,. 
which were ordered in consequence of the Paris disaster, have, 
according to the Zeitschrift für Electrotechnik, been practically 
completed. A second and quite independent lighting circuit 
has been installed in the tunnels. Water hydrants and sand 
boxes have been increased in number, and each carriage is 
supplied with a sand box and hand pump. Hand pumps are 
also placed every 375ft. in the tunnels. Each underground 
station is connected directly to the fire-alarm circuits. Curtains 
made of impregnated wool are to be employed in the cars, and 
they are specially prevented from coming into contact with the 
emergency lights. A short circuiting device is provided which 
may be actuated from the motor cab or from the interior of the: 
carriage. 


High-Speed Trials in Germany.—4A Reuter telegram from 
Berlin states that, in the Budget Committee of the Reichstag. 
on Tuesday the question of the fast electric railway travelling 
was raised. Herr Budde (Minister of Public Works) said that 
the matter was still in its preliminary stage, and that in con- 
nection with the project the principles of suspension railways 
and monorail systems came under consideration. As regarded 
fast travelling, only preliminary experiments had been made, 
and he could not authorise the use of such railways for 
travellers generally. It was also very far from clear whether 
the scheme would be practicable from economic points of view. 
The trials would be continued with due caution, and in the 
meantime the experiments on the line between Berlin and 
Grosslichterfelde were giving very favourable results. The 
Prussian Government would take all possible advantage of the 
results of these trials. 
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THE GREAT NORTHERN AND CITY RAILWAY. 


In our issue of January 15th, we published some details 
relating to this railway, which will probably be open to the 
public next week, We are now able to give further particulars, 
as well as drawings and- photographs illustrating various 
features of the undertaking. 

An Act of Parliament was obtained 
by the promoters in 1892 and Sir Douglas 
Fox and Partners, in conjunction with 
the late Mr. J. H. Greathead, were 
appointed consulting engineers. The con- 
struction of the line, however, was not 
commenced until 1899, and from that 
time up to the present moment work has 
been going on continuously. As a matter 
of fact, the section from Moorgate-street 
to Drayton Park has been completed for 
some considerable time and trains, driven 
from the Poole-street generating station, were actually running 
more than twelve months ago. In spite of this, it was decided 
not to open the railway for public traffic until it was completed 
quite through to Finsbury Park, one of the reasons, it is 
reported, being that if any portion of the line had once been 
thrown open to the public it would have no longer been legal Л 
to pay interest out of capital, as provided by the Act. A 

A sum of £2,080,000 was allotted to applicants for shares ў 
and debentures, the latter representing a quarter of the whole 
capital. Messrs. S. Pearson & Son (Ltd.) secured the contract 
for the entire construction and equipment of the railway, and 
they will work it for a period of three years from the date of 

opening. The new railway runs on what is practically a 
straight line from Finsbury Park to Moorgate-street, and 
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an extension has just been commenced to Lothbury. 


It as Highbury corner, and the construction of this station is, 


is notorious that facilities for reaching the City from the therefore, being pushed forward with all possible speed. 


neighbourhood of Finsbury Park are lamentably deficient, and 
in view of this fact, it is to be expected that the traffic on the 
Great Northern and City Railway will be very large to com- 


Fro. 2.—EwNoiNE Коом, suowiNo MvsonavE-B.T.H. 800kw. Ser. 


mence with, especially in the mornings and evenings. Through- 
out the day, also, the traffic will be considerable owing to the 
connection which the line makes with the Great Northern main 
liue, and it is anticipated that no fewer than 10 million 
passengers per annum will be secured from this source alone. 
In connection with the Finsbury Park terminus, there are a 
few engineering details of more than ordinary interest. When 
the line was first projected it was intended to run the rolling 
stock on to the Great Northern tracks at Drayton Park, where 
it now emerges from the tunnels, but on consideration it was 
found inexpedient and almost impossible to adopt this plan, 
owing to the capacity of the Finsbury Park station being 
already taxed to its utmost. An arrangement was therefore 
come to with the Great Northern Railway for running under- 
ground all the way to Finsbury Park, and the larger company 
supplied the necessary capital for this extension. But while 
this course removed certun difficulties it created fresh ones, 
and considerable skill and ingenuity was required to overcome 
them. It was necessary to construct two booking offices, and 
provide lifts for the conveyance of passengers from the main 
line to the tube, and all this, with the exception of the building 
of one booking office, had to be carried out under the main 
line tracks without interfering with the traffic running over 
them. The result is that heavy Great Northern express 
trains travelling at high speeds pass over subways, book. 
ing offices, and a lift shaft, and within 2ft. or 3ft. of 
the heads of passengers. The underground work is 
simply a maze of steel girders, and the excavations 
were rendered extremely hazardous, owing to the nature 
of the material which had been used for the original 
Great Northern permanent way. So small is the available 
headway that it was found impossible to employ electric lifts 
at Finsbury Park station, and the hfts are therefore operated 
by water power pumped electrically. But the tube is so near 
the surface that lifts seem superfluous, and when the cages are 
at the bottom of the shaft their tops are nearly on a level with 
the floor level. There is only a short incline and a few steps 
between the booking office under the Great Northern tracks : 
and the platform level. Highbury station was not iu the 
original scheme, but it was thought that a great deal of traffic 
might be derived from a station situated at such a busy point 
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In this issue we publish a drawing showing the arrange- 
ment of the power station (Fig. 1). The site, it will be 
observed, is of a peculiar and awkward shape, and there is 
much credit due to the engineers of the 
British Thomson-Houston Co. for the way 
in which they have succeeded in getting 
plant of the requisite capacity installed 
in the given area. As we have previously 
mentioned, there are four Musgrave cross. 
compound engines, each of 1,250 H.P., and 
these are supplied by a 10in. steam ring 
main. When running condensing these 
engines consume 1410. of steam per I.H.P., 
and their normal speed is 100 revs. per 
min. Geipel steam traps with three-way 
cocks are employed. The Hunt coal con- 
voyor has a capacity of 30 tons per hour; 
we reproduce a photograph of a portion of 
this conveyor (Fig. 3), showing the motor 
and gear by which it is driven Refer- 
ence was made in our issue of January 
15th to the auxiliary sets, consisting of 
Peache engines directly coupled to B.T.-H. 
generators; although these have been 
installed specially for driving motors for 
pumps, &c., in the power house and for 
lighting the tunnels and stations, yet they 
have been so designed that they may be 
paralleled with the large traction sets if 
required. Most of the tunnel and station 
lighting is effected by means of incandes- 
cont lamps, five 108-volt lamps being 
connected in series, but in certain of the 
station lighting it has not been found advisable to adopt 
this system, and in place of it circuits carrying three 185-volt 
lamps in series have been run. By this means it is possible to 
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Fic. 3.—Hunt Солі Conveyor. 


effect a considerable cconomy, as it will not be necessary to 
leave five lamps running when, perhaps, only two or three are 
required. All the lamps were made by the British Thomson- 
Houston Co. at their Rugby works. 
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Fig. 5 is a section of the tunnel and shows the brackets on 


made by at least one collector shoe on each conductor rail 


the right-hand side by means of which the feeder and other | Moreover, great care had to be taken to avoid short circuit: 


cables are carried through the tunnel. At no point are these 
cables buried or in such a position as not to be accessible for imme- 
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by the shoe touching adjacent positive and negative conductor: 
atthe same time. At certain points the two rails of different 
polarity come very close together, and if the 
work had not been very carefully gone into 
beforehand, considerable trouble must have 
occurred. The collector shoes have a vertical 
movement of iin. and when down to ther 
lowest point clear the running rails by Ціш 
They are suspended by links and their ow! 
weight ensures good contact. All the motor 
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B, Reversing Switch. C, Controller. 


Fic. 5.— SECTION THROUGH TUNNEL. 


A, Contactors. 


аге spring-borne and of standard type. Tht 
depot at Drayton Park includes a car shel 
capable of holding 28 cars. 

From Fig. 4 it will be seen that th 
“contactors ” are not placed underneath th: 
coach body as they are on the Metropolis 


Fic. 4.—ELEVATION AND PLAN or Motor Can. 
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diate and easy examination. Fig. 7 is a specimen of some of 
the more difficult track work which was encountered. Owing to 
the two conductor rails being outside the running rails, it 
was no easy matter to ensure that connection should always be 


ў housed in a separate compartment at the ёг: 
of the coach in much the same way as © 
the Central London Railway. Owing to ttè 
position of the conductor rails, it was four: 
impossible to place these contactors under t: 

coach and some difficulty was experienced in providing suitsh« 

accommodation for them. It was, however, finally decided | 
remove seating room for four persons at the end of ex: 
motor coach and to build a separate compartment, divide: 
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into two parts by the gangway. When the coach happens ' will also be seen from Fig. 4 that the controller and hand 
to be in the middle of the train, these compartments аге , brake are sjtuated outside these compartments. 

closed to the public by doors, and when the coach is at The method of bonding and joining the conductor rail is 
the end of the train—in which position it is not necessary | shown in Fig. 6. The fishplate is bolted to the underside of 
for passengers to pass through—the doors are folded back, so the rail, which is of channel section, and the bonds are 
as to shut off the whole compartment from the public. | riveted to the sides. The rail is not fastened to the insulators 
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Fic. 7.—SPEcIMEN or DirriccuT Track Work. 


In the compartment on one side of the gangway the con- | in any way, but is held in position merely by its own weight. 
tactors are situated, they being held in position by angle-iron | Ordinary porcelain insulators supported on iron brackets 
brackets; the compartment on the opposite side of the gang- | fastened to the sleepers are used in the tunnels, but in the 
way accommodates the reversing switch, resistances, &c. It | open double petticoat insulators are employed. 


“TANGENTIAL” TRACTION. 


— c 


A brief description of this interesting traction system was Figs. 1 and 2 clearly show the construction of the stator 
published in The Electrician, Vol. XLVII., p. 4. Since then | block. It is 2-77 metres (9ft.) long and 0:5 metres (lft. Sin.) 
the idea has been further developed, and although the experi- wide over the pole tips. The pole core has a sect оп of 
ments with regard to it are not yet concluded, the following | 25cm. by 16cm. (lOin. by 6]in.) Altogether there are 24 
description is of interest. The particulars given below are taken | coils —i.e., eight per phase—and they are wound with copper wire 
from a »ommunication by the inventors, Messrs Rosenfeld and | of a diameter of 27mm. (0 106in.). Current is fed to the 
Zelenay, to the Bulletin of the Institute Montetiore. windings at a pressure of between 1,300 and 2,000 volts. In 

A three-phase winding produces in a stator—built up between | order t» test the stators under conditions such as would 
the rails of the track—-a horizontally-moving field, which corre- | prevail in practice, they were, it is stated, exposed during four 
sponds to the rotating field produced by the stator of an ordi. | months to the action of the rain and sun, and were then sub- 
nary three-phase machine. The difference, in fact, is merely , jected to a pressure of 6,000 volts without showing any signs 
one of degree, inasmuch as the stator laid along the track may | of failure. The stators are fastened to concrete foundation 
be regarded as part of an ordinary stator with an infinite | blocks, and do not rest directly thereon but are supported 
diameter. The magnetic flux, travelling approximately at by wooden cress sleepers resting on the concrete, and by 
train speed, cutsthe conductors of that part of the system corre. | brass supports. On the cross sleepers also rest the small 
sponding to a rotor and called “propeller,” which is attached | raits used for supporting the propeller (see The Hlectrician, 
to the locomotive or motor car itis intended to propel. In order Vol. XLVIL, p. 4). The propeller (Fig. 1) has a length of 
to save cost and electrical energy, the stator is not laid con- | 19 metres (60ft.) which is about equal to that of the two-bogie 
tinuously along the line, but is divided into sections, which | cars employed in thetests. Since, in the experiments conducted 
are spaced at certain distances apart, these distances depen‘l- | by the inventors, the stator blocks were spaced every 
ing on the existing conditions of traction. Notwithstanding 18 metres, it follows that no interruption in the propelling 
the discontinuity of the stator, the train receives a constant force took place. The propeller is composed of 12 parts, each 
pull if only the length of the “propeller” equals the dis. | 1°57 metres (5ft. lin.) long, which are mechanically, electrically 
tance between the axes of two stator blocks. Moreover, and magnetically connected by means of flexible joints. А 
to avoid energy losses in those stator parts not utilised at squirrel cage type of winding is adopted for the propeller, which, 
the time for propulsion purposes, switching arrangements | like the stator, is fitted with laminated pole-shoes. For starting, 
have been provided by means of which only that section | however, a resistance, constructed of a compound of nickel 
of stator blocks is supplied with current over which the | and iron is inserted in the squirrel-cage winding. A peculiarity 
train is passing. According to circumstances, a section is | of this starting device is that the resistance of each rotor bar 
composed of one or more stator blocks. In the latter case, | may be separately controlled. ‘he aim of the independent 
each of the three windings of the one block is connected in | propeller, which forms no part of the car proper and simply 
series with the corre:ponding winding of the next, and at the | acts as a tractor, is to ensure a uniform air-gap of a constant 
distant end of each section the three windings are short.| length. In practice, of course, this gap will vary somewhat 
circuited by a switch as the train enters the section. This | with the conditions of the track, but it is, for mechanical 
switch is operated by a small low-voltage three-phase motor, | reasons, impossible for the gap to become less than 10mm. 
the rails, which are insulated from one another and also in | (0°394in.). Later observations tended to show that the small 
sections, acting as conductors for the rotor circuit. Since | track might be dispensed with, and that the ordinary running 
the stator of the switch motor is continually fed with cur- | rails might be used to guide the propeller. A device is fitted 
rent, the rotor will commence to actuate the switch as soon | to the propeller by means of which the gap may һе varied 
as its circuit is closed by a train entering the section. It is through wide limits, so as to rectify any wear in the rails, 
stated by the originators of this ingenious system that in | wheels, Xe. | | | 
practice, by reason of the low voltage in the rotor circuit, no The switches, mentioned above, are provided with a double 
special insulation of the rails is required. After the train has | break, the one by which the circuit is finally interrupted being 
passed on to another section, the switch opens automatically | of carbon or zinc To obtain a speedy interruption a current 
by means of a counterweight. of compressed air is directed against the point where the arc 
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* TANGENTIAL " TnacrioN SYSTEM. 
Fic. 1.—SECTION THROUGH PROPELLER AND Stator BLOCK. 


A, Core built up of iron stampings 0-0197in. thick; B, plates and distance piece; C, suspension; D, angle iron and bolts used in connect 
with the suspension of the core; E, suspension bridge for the propeller ; F, frame; G, oil boxes; H, wheel; I, details of suspension; J, propeller 
teeth, iron stampings 0:0197in. thick; K, supports and bolts for the teeth; L. brass conductor bars; M, brass connections; M', short-circuiti 
piece; N, brass connections to the short-circuiting piece N'; O, switch for short-circuiting the armature bars; P, nickel iron resistances; Q, rubbing 
contact of brass; R, guide; 8, supports; T, screw; U, worm gearing; V, shaft; W, support; X, support; Y, bolts and springs connecting e 


propeller parts. 
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t TANGENTIAL” TRACTION бүзткм. 
Fic, 2—PLAN or Stator BLOCK. 
A, Core built up of iron stampings 0:0197іп. thick ; B, plates, bolts, &c., of non-magnetic material; C, teeth, iron stampings 0 0197in. thie: 


D, non-magnetic support for the teeth; E. bolt used for fixing the teeth to the core; F. gap piece used in connection with the bolts E; G. œv 
wound with cotton-covered copper wire 0:106іп. in diameter; H, insulation; I, non-magnetic support for the core; J, wooden case. 
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a ee . a tel ac en tn dL „ылынын! 
forms, and an automatic valve shuts off the compressed air B. To put in communication with each other any two out- 
when it is not required. In order to avoid the complication intro- | lying depots ; | | 

duced by the compressed air blow-out, several interrupters were C. For the outlying depots to signal to the power station 
subsequently remodelled, by means of which it was possible to | when they have finished speaking through to another depot. 

break the circuit in oil, and it appears that these work very satis- This is arranged without an earth return, the only ground 
factorily. An experimental line, 800 metres (J mile) in length, | connection being through a high resistance at the power 
was constructed near the works of the Electricité et Hydrau- | station, when two depots are connected through. An earth 
lique Cie., the head of which, Mr. Dulait, has taken a practical | return would, of course, not have been ible, as the tele- 
interest in the development of the system. Four hundred | phone wires are parallel to and close to the feeder cables, and 
metres (1 mile) were equipped electrically, 20 stators being | the current fed through the latter to the tramway motors is 
distributed over this length. Fifteen were wound so as to | constantly varying at a sufficiently rapid rate to cause noise in 
produce 2 poles per stator, but the remaining five, erected at | a single telephone circuit by induction. | | 

and near the starting point, were 4-pole ones, exercising a | At first the feeder pillars were equipped with a box contain- 
correspondingly larger pull on the propeller. Excepting a | ing an induction coil and plug receptacle, as supplied by a well- 
4 per cent. gradient 50 metres (164ft ) long the line was hori- | known firm, but a good deal of trouble was experienced with 
zontal. Each stator formed one section, and was connected to | these owing to dampness in the feeder pillars, which, on wet 
the line in shunt to the others. The total weight of the car, | days, practically short-circuited the terminals, causing the 
including the propeller, is given as 22 tons. annunciator to keep dropping at the power station. They 
have, therefore, been replaced in each case by a small porcelain 
fuae base with a spring terminal at each end, through which 
the portable telephone (which is small enough to carry in the 
pocket) is connected to the wires. Good speaking is obtained, 

. without an induction coil, over 6 or 8 miles of line. 

Mr. P. S. Sheardown, electrical superintendent of the Dublin | As already stated, the power station is rung up from the 
United Tramways Co, has, with the assistance of his late ' feeder pillars or depots by a battery current, but the depots 
assistant, Mr. J. H. Millen, developed a system of service tele- | are rung up from the power station by a magneto ringer. If 
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phones in connection with the Dublin tramways which has | there is only one depot on a pair of wires, the depot bell is 
several points of interest. Six 3/22 three-core cables leaving placed across two line wires in series with a 24mfd. condenser, 
Ringsend power station and radiating out to the various, as shown at B on the diagram. If there is a second depot two 
termini are looped in on the way to about 80 feeder pillars | condensers are used, being connected one to each wire, and 
and 13 offices or car depots on the various routes. One of the , then in parallel through a bell to earth, as shown at A. The 
wires is used for the Board of Trade earth voltage test, but | simplest way of doing this would doubtless have been to con- 
the other two are available for telephone service. The pro- | nect a condenser and bell through one of the lines to earth for 
blem that has been worked out is: While maintaining the one depot, and a similar arrangement on the other wire for the 
simplicity of the open circuit system with only one ringing ' second depot ; but with this arrangement it was found in this 


battery located at the power station, case that as often as not both bells were rung, although the 
A. From the power station to ring up a depot, or, when magneto was only connected to one wire. 
there are two depots on one pair of wires, to ring up either Each pair of wires at the power station is connected to a 


depot without calling the second ; double line jack with ordinary annunciator coil and extension 
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bell, as shown at C. When the plug is inserted in the jack, 
the wires are both disconnected from the bell battery circuit 
and (with the receiver lever down) are connected on to the 
magneto ringer D. If the selector switch shown at F is to 
the left, the connection is across the two wires, and a B station 
can be rung up; if the selector switch is placed to the right 
the magneto is connected across the two wires (in parallel) and 
earth, and can ring up an A station on that particular line. 
When the receiver is taken off the hook the magneto is cut out 
completely, and the telephone and a separate speaking battery 
are brought into operation. 

When two depots wish to speak through, the two plugs and 
a third battery, as shown at G, are employed. It will be 
noticed that the middle point of the battery is connected 
through a high-resistance drop indicator and bell to earth. 
This is to enable either depot to notify the power station 
when they have finished speaking. This is done by pressing a 
button on a depot instrument, when, as shown at H, both line 
wires are connected to earth. 
In the portable telephone a high-resistance receiver is 
employed in parallel with the microphone, but in the depot 
instruments a low-resistance receiver in series with the micro- 
phone is used. 


THE CITY AND SOUTH LONDON RAILWAY: WORK. 
ING RESULTS OF THE THREE-WIRE SYSTEM 
APPLIED TO TRACTION, &c.* 


DISCUSSION. 
Thursday, January 14th (concluded from p. 5.38). 


Mr. H. M. SAYERS said that Mr. McMahon had thoroughly grasped 
the notion that economy of distribution and economy of generation had 
to be considered together, and that to get the lowest possible cost of 
current at the car was an object which must not be left out of considera- 
tion. It was no use to put a station in the best possible place for 
generating purposes and then have to use—on account of the position 
of the station—a transforming system, which meant a constant loss of 
10 or 15 per cent. of the power generated. Mr. McMahon had 
succeeded in getting something like 91 per cent. of his generated 
power to his locomotives. By doing this he had shown that by 
his system a low-tension station with 10 or 11 miles of line 
could beat a high-tension three-phase station. With regard to Prof. 
Carus-Wilson’s remarks at the previous meeting, he understood 
that the objection to the third.rail arrangement was that it was 
earthed, and consequently that any leakage from a car became, or 
might very frequently become, a short circuit. He himself thought that 
Prof. Carus-Wilson was looking at one danger and rather overlooking 
another. It would be within the memory of a good many that early 
experience with alternating-current transformer systems showed that it 
was very desirable indeed to make sure of the exact difference of potential 
between any part of the system and earth, and that necessity, and also 
some very sad lessons which arose from overlooking this, led to the use 
of concentric cables with the outer earthed. There was then always one 
dangerous terminal, but they knew which one it was. There was the 
safe terminal, and they knew what they could do with it. It seemed to him, 
however, that there was no difficulty in arranging for the middle rail 
in such a system as Mr. McMahon’s to be insulated throughout the course 
of the line and to be earthed at the generating station, and this might 
be made to afford a test of the insulation on each side of the system. It 
was well known that with contirfhous currents the negative conductor 
became the most leaky very rapidly. If the middle wire was not earthed 
it was practically certain that the positive conductor would get 1,000 volts 
above earth and the negative be at earth potential very soon, and under 
these conditions the positive conductor became dangerous both to human 
life and to the motors. It seemed to him very much better to earth the 
middle wire in a definite way under such conditions as would afford a test 
of the insulation of the rest of the circuit and keep the volts distributed 
in & perfectly known manner. 

Mr. J. W. BROWN spoke with regard to the lifts. He said he had 
been associated with electric lifts since the early days of electric power 
and we now seemed to have arrived at & very satisfactory one. Mr. 
McMahon, in comparing electric with hydraulic lifts, had come to the 
conclusion tbat, in first cost, the electric lift was the cheaper, whereas 
for a travel less than 160ft. the hydraulic was the cheaper. In the 
case of the Central London lifts the estimates for ths hydraulic came 
out at considerably less than the estima'es for the electric. This was, 
however, without taking into account the pressure main from Shepherds 
Bush to the Bank and the exhaust main from the Bank to Shepherds 
Bu-h, the cost of which. of course, quite outweighed the ditference 
between the two systems. In the case of New Brighton tower, where 
the lifts were 300ft. Ligh, the electric were considerably cheaper than the 
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hydraulic. Possibly he (Mr. MeMahon) was comparing an estimate 
obtained from Messrs. Armstrong some 18 years ago for hydraulic lifts 
with the price quoted by electrical engineers for electric lifts to-day. He 
thought sufficient advantage was not taken of the experimental lift at 
Kennington, and had the makers taken full advantage of it, there 
would have been less trouble afterwards. The contractors were 
considerably hampered by the small amount of head room above the 
lifts, and consequently the guide sheaves were very small, some being 
only 3ft. in diameter. This diameter for a lin. rope was very small 
indeed. In & number of text-books it was stated that the size of 
the sheave should be 30 times the diameter of the rope. In that case, 
however, not sufficient life was obtained out of the rope. Onthe hydraulic 
lifts on the City and South London Railway the sheaves were 5ft. diameter, 
and the result was that the life of the ropes was about seven or eight years. 
He did not agree with what had been said during the discussion that 
the S drive did not affect the life of the ropes. There was no doubt 
that an S drive did lessen the life of the rope. As to the ideal lift for 
tube railways, the first condition was that the lift should start off 
quickly, attain its maximum speed, get up to the top level and shut ой 
automatically. This condition the hydraulic fulfilled perfectly, but the 
electric did not. The latter could be started and get up to maximum 
speed quickly, but it could not be stopped so well as the hydraulic. 
There were many things to contend with in this connection, including 
that unknown quantity, the lift attendant, and the variable load. With 
regard to the second condition, low cost of working, no doubt the 
electric was cheaper than the hydraulic lift. He thought that Mr. 
McMahon’s figures did not put the case for the former as high as they 
might have done. The efficiency could be considerably improved. They 
might have a system combining the advantages of the hydraulic and 
electric systems. If this could be done, he thought the result would bea 
nearly perfect lift. 

Mr. W. H. PATCHELL, who expressed regret at the absence of Mr. 
Mark Robinson from the discussion, said that his experience with regard 
to engines was in accord with Mr. McMahon’s. But the author did not 
tell the whole tale, his remarks rather leading to the belief that it was 
purely a question of speed. There were many other factors. An 
important one was the number of cylinders. He had proved to the 
satisfaction of his shareholders that he could handle any load that came 
on more cheaply with one three-cylinder triple-expansion 1,500 н. 
engines than he could with three three-crank six cylinders 500 н. 
compound engines. He could run through on less coal than by 
chopping about on one, two or three engines, although the total plant 
would be the same. It might besaid that it was a question of compound 
versus triple, but it was not. In another works he had similar triple 
engines of 1,500 H.P., and compound engines of 2,500 н.р. The 
1,500 н.р. engines ran at 230 and the others at 84, and his stokers had 
found out what Mr. McMahon's stokers had found out—viz., that they 
could take оп any load more easily with the 2,500 н.р. engines than i 
the 1,500 н.р. engines were running. It was a question of the number o: 
cylinders, and the question of the type of valve alsə came in. Too mach 
importance was attached to small cylinders. It was said that they could 
be repaired and examined more easily. But with two cylinders tandem 
vertical, the high-pressure cylinder had to be taken off before the 
low-pressure cylinder could be got at. That was a loss of time. Then 
again, comparing Yin. with 13in. cylinders it was m ich easier to strip & 
13in. cylinder than two Yin. cylinders, although they were of eqaal area. 
With regard to steam there was a very great deal in what Mr. Booth 
had said. When hs (Mr. Patchell) had stated, before the Institution of 
Mechanical Engineers in 1896, that superhea ed steam was better than 
saturated steam, even if it was reduced to the temperature of saturated 
steam, he was laughed at. But he had since proved it over and over 
again, and he believed it was solely due to the fac: tha: Мг. Booth 
put forward - viz., that the superheated steam had less wa'er in it than 
saturated steam. If anyone wished to satisfy himself let him go in for 
steam calorimetry. It was impossible to get two results running. With 
two men taking steam from the same pipe two resul's would be obtained, 
and with two men and two calorimeters four results might be obtained. 
The only thing to do was to put in a thermometer aud make sure the steam 
was superheated. Mr. McMahon had got a most excellent condenser in his 
engine room, but at the wrong side of his engines—he referred to the double 
ring of steam pipes. If he would run & day with this double 
ring and another day with one ring shut off he would find 3 
great difference. But not only had he a double ring, bu: double stop 
valves. At the same time Mr. McMahon was to be congratulated upon 
the comparison between his results in 1903 and those in 1894. and an 
Paper ought to be considered with a knowledge of what the author ha 
had to contend with. He could not burn his whole plant down and sta 
afresh, but had to go on adding to it and improving it as opportunity aros. 
The question of joints in steam mains blowing out had been mentioned. 
But this ought not to happen, as perfect joints could be made, and it wa 
surely not necessary to have a double steam ring, with its inherent со 
simply because he was afraid of а joint blowing. Мг. Hobart had state 
at the previous meeting that he hoped people would go in for 1,000. vou! 
motors. He, personally, had not worked on tramcars, but he had 19 
running 40-200 н r. motors for several years, and the breakdowns a 
been practically nothing. But then, he did not put 1,000 volts on th 
field, which would have to be done in the case of a tramcar motor. 
they could work with tixed motors there was every hope of the Eon 
being raised for tramway or locomotive work. With regard to the 
baluncers, he did not quite gather from the Paper whether the fields wer 
crossed or compounded. When he first tried balancing on the three 
wire system he thought of having the fields crossed. Then Messrs. 
Siemens asked him to try some compound turns There was very А 
indeed in it, but he thought tbe crossed fields had just the slightes 
advantage. 
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Mr. E. J. FOX said he was sorry that Mr. Mark Robinson could not be 
present, but he had had to leave London on short notice. With regard 
to the table of generating costs at Stockwell, Mr. McMahon had been 
good enough some weeks ago to send him the details of these costs, which 
he had wanted for comparison with some other stations working under 
similar conditions with very good load-factors, and he would like to give 
а few figures. Mr. McMahon’s coal consumption per kilowatt for six 
months come out at 3:9lb. He had found there was very little difficulty 
—under certainly rather better conditions than Mr. McMahon’s—in 
getting down to 23lb. or 3]lb. with quite cheap coal costing about 5s. 
per ton at the pit's mouth. In one case he knew of, the figure was 2:8lb. 
with a rather bad week-end load, which was equivalent to 2 71b. if the 
load for the week-end had been maintained. In another case the averaye 
coal consumption per kilowatt, for almost every month, came out at 
3»10lb. of coal at the switchboard, the coal costing 5s. per ton, so that 
seeing that these figures compared with about 4lb. by Mr. MeMahon, it 
showed there was still a good deal of margin between the best that could 
be done and the best that was done in average working. An average 
individua] reading the Paper would be inclined to think, for the com- 
parisons made between Willans and Corliss engines, that it would be 
difficult to get these very low costs with high-speed engines. Butit would 
bea mistake to assume this, for the reason that to get the lowest figures 
which he had mentioned it was absolutely necessary to use high steam 
pressures and fairly high degrees of superheat, probably between 
550 and 600deg. in the engine. The question of high steam 
pressures resolved itself into triple expansion engines, and the 
Corliss engines were not very fond of ruoning triple. At any rate, such 
engines were not very often met with. Lancashire mill owners had tried 
during the past few years to work their engines triple-expansion, but on 
the ground of first cost, more than for any other reason, they had 
abandoned the idea, and the tendency now seemed to be to compound two 
engines with superheated steam. Therefore, they really came to a com- 
parison between high-speed engines running triple expansion and Corliss 
engines running compound. With regard to superheat, it was impossible 
to use such high degrees on Corliss engines as on high-speed engines, and 
the final result was that the triple-expansion high.speed engines with & 
high degree of superheat were more economical than Corliss compound 
engines with a moderate degree of superheat. But on such a basis the 
comparison was not a fair one at all. The figures were very much in 
favour of high.speed engines. When dealing with installations whose 
works costs were very low—he had one at 0 18d. or rather under jd. on 
working costs—the capital charges were & very big proportion of the 
working costs, about 50 per cent.; and when the whole problem was 
figured out it would be found, as Mr. McMahon rather suggested, that 
Corliss engines became too expensive for the job. On the smaller sizes 
up to 600kw. or 700kw. they would be out of it on the ground of price, 
and on the larger sizes they would be out of it in favour of turbines 
on the ground of first cost alone. With regard to the actual figures 
which had been given in the Paper, he thought one or two relating 
to the Willans engine were rather misleading. Early in the Paper a 
table was given which showed that the figures obtained on test were very 
much better than the guaranteed figures. This brought the comparison 
between the two engines a good denl closer together. For instance., 
18 510. of steam per brake horse-power was promised, but 17410. was 
obtained. Taking that very size of engine and taking the figures 
which would be obtained for steam consumption under conditions 
which favoured high-speed engines, that 18:51. per brake horse- 
power would be reduced to 11:7lb. in ordinary working conditions ; 
11-7lb. against 16:3lb. promised by the Corliss engine. And it was the 
same all the way down the line; the figures with higher steam tempera- 
ture and steam heat were very much below those given for the Corliss 
engine. With regard to repairs and maintenance Mr. McMahon had 
stated that the Corliss engines had cost lees to maintain. As а matter of 
fact, the author's costs were {sery low, whether for Corliss or high-speed, 
but in making the comparison, one should couple the items of labour in 
the station and repairs together, for the simple reason that high.speed 
engines cost rather more in repairs than Corliss, whereas, in the case of 
the latter the running labour and labour on repairs could not be well 
differentiated. 

Mr. P. V. McMAHON, in reply to the discussion, said a good deal of 
stress had been laid on the avantage of an insulated return both by 
Prof. Carus-Wilson and Mr. Hobart, on the ground that, if one earth 
occurred, the system would not break down until there was another earth. 
He did not agree with this, and thought the sooner the breakdown hap- 
pened and was done with, the better. Imagine a fault on the positive 
ride about which nothing was known. Presently one on the negative side 
was developed, and then the two motors were absolutely broken down 
together, whereas with the rail return as soon as there was an earth, спе 
motor could be thrown out of service and the train sent home on the 
other motor without delaying the traffic. Prof. Carus- Wilson also referred 
to the fact that electric locomotives were nearly extinct. Asa matter of 
fact, the City and South London Railway Co. thought it would extinguish 
them eight or nine years ago and, with that object in view, & motor car 
train was built; but it was found in tunnel work that unless there were 
plenty of sidings such a system was almost an impossibility. The amount 
of shunting and the cost of it far outweighed any advantage to be gained 
from getting rii of the locomotives. For surface work, however, motor 
carriages were best He could not, however, bring his trains to the 
surface like the Central London Railway could. Mr. Hobart had objected 
to the number of boosters and transformers in the system, but perhaps 
he had been rather frightened by the diagram. It was made worse than 
it really was in order to simplify it. There were not so many armatures 
as Mr. Hobart thought. If he had to do the whole thing over again be 
should certainly go in for the same system, although there were some 
things he should avoid. He would simplify the switchboard. Again he 


would not use, perhaps, such small sets. Then there were the old Mather 
and Platt generators which he would not have in the station if he had 
had a free hand, although he had great respect for them. But they 
represented a certain amount of capital which either had to be written 
off or sold ataloss. But they came in all right with the exception of 
the disadvantage that the voltage regolation was not so good as when 
steam boosters were used. Mr. Hobart was also not in favour of using 
batteries. That might be all very well from the point of view of the man 
who designed a station and then cleared out. But he had to live with it, 
and batteries had been his salvation on many an occasion. Again, there 
was the advantage that,|if there was a very heavy short-circuit on the third 
rail, it was possible to maintain the lighting and lifts independent of the 
generating station. There had been trouble with trains getting across 
the rails and the third conductor, making it necessary to cut the current 
off, and the passengers had had to walk to the next station. But the 
lifts and the lighting had both been kept going. Mr. Hobart had sug- 
gested that, in going in for a continuous-current system of distribution, he 
might bave gone in for 4,000 volts. He agreed, but they might have 
some difficulty in getting the Board of Trade to agree to 1,000 volts on 
the motors in a tunnel. And after all, supposing this were used, what 
additional efficiency was going to be obtained? If it was only 1 or 14 per 
cent., was it worth while going in for it? Mr. Bjornstad had referred to 
the question of ropes on the lifts. This was hardly a subject which the 
Institution of Electrical Engineers was deeply interested in, but still the 
fact remained that the rope question had a very important bearing on 
electric lifts, and there was no doubt that the life of a rope on a 
hydraulic lift was very m uch longer than upon an electric. In his own 
case the difficulty was due to the contined space in which it had been 
necessary to place the machinery. This was fairly well proved by the 
fact that on the Angel extension the ropes had about twice the life of the 
ropes on the other lifts, but there was more room for the machinery. 
There was no ropemaker who did not object to bend his ropes first in one 
direction and then in the other. Theg drive was certainly bad. Mr. 
Brown had taken exception to his statement that the first cost of the 
electric lift was equivalent to the hydraulic. He quite agreed with Mr. 
Brown in the way he put it, but he himself was rather taking it that if 
one had to instal electric lifts a distance from the station, in comparison 
with hydraulic lifts, at the same distance, the electric came out cheaper. 
Perhaps in his own case the advantage was not so pronounced as on the 
Central London Railway. On the question of economy, coal consumed 
in working 10 hydraulic lifts was equal to the coal consumed for 25 
electric lifts. If only the difficulty of stopping and starting could be got 
over, and they could be regulated as nicely as the hydraulic lifts, there 
was no doubt about the preference for the electric lift. Mr. Brown had 
expressed the hope that someone would bring forward a happy combina- 
tion of the two, but perhaps Mr. Brown's modesty prevented him men- 
tioninghisown idea of a balanced electro-hydraulic lift which gave all these 
advantages. Mr. Stevens had referred to the question of circuit-breakers, 
and he did not know whether objection was taken tothe manner in which 
they were used on the City and South London Railway, in having resis- 
tance across, or not. By having resistance across, the man at the 
switchboard could see if the short was temporary or permanent. The 
resistance was so arrenged that with a short there would only be 
500 amperes. There was also another switch in the circuit, with which 
the machine could be shut off. He quite admitted that there was a dis- 
advantage in having a resistance across in the case of a broken-down 
cable, because current was then being sent into the fault. In the case 
of the railway, however, each section had a fuse, and in every case the 
fault had been spotted and dealt with. Mr. Stevens had also referred 
to the suggested regulations for the Paris Metropolitain Railway. On the 
City and South London line there had been a fuse in each section ever 
since the opening of the railway, and telephonic communication had 
lately been established between the locomotive and the stations. There 
had always been telephonic communication from station to station, but 
now bare wires had been installed, and each locomotive had a telephone, 
so that if the driver was in trouble he rang up the nearest signal box and 
communicated with somebody at the station. If the train was likely to be 
delayed more than two or three minutes in a section, the signalman could 
switch on the lights in the tunnel, these being fixed every 50ft. Mr. 
Booth had referred to the coal consumption as being only what had been 
obtained 30 years ago, and suggested an arrangement of he did not 
know how many cylinders. The average station engineer, to arrive 
&t that result, would hardly go in for such an arrangement now, 
even if he could get a better economy in coal. In taking the costs 
per unit, Mr. Booth compared the City and South London Railway with 
a colliery, but although the coal he burned varied between 3s. and 6s. at 
the pit mouth, it cost from 8s. to Нз. 6d. a ton extra before it was brought to 
London. In fact, the cartage of the coal from the river side „lone was 
ls. 3d. to 1s. 6d. per ton. With regard to the water meter in the suction 
of the pump, he had tried this but had not been satisfied. The idea of 
having the meters between the pump and the boiler was because he then 
measured the actual water pumped into the boiler, and there was no 
leakage. As to the question of motor-driven pumps for the t oilers and 
condensers, he had been into that fairly closely when the new plant was 
put in; but there was one objection to a motor-driven pump. Unless 
there was a battery—and he had not one then—it was impossible to start 
the pump without having a generator going, and therefore he had steam. | 
driven pumps. Another important point was that the air pumps cost 
nearly double as much when they were motor driven. His bonds were of 
the Neptune type. A hole was simply rimered out and the bonds put in 
and then driven in tight. There had been no trouble with the contact 
resistance, but there had been some difficulty with the wires of the bonds 
breaking off short near the terminals. He had lengthened the bonds, 
aud this seemed to have got over the difficulty. With regard to Mr. Jones' 
figures of the coal per unit, he believed Mr. Jones used a little better 
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quality fuel than he himself did. The same speaker had also referred to 
the units per ton-mile at the switchboerd and on the locomotive. It was 
rather difficult to arrive at the figure for the ton-miles at the switchboard 
on the City and Seuth London Railway because he had no wattmeter in 
the third-rail feeders. But probably the reason why Mr. Jones got a 
better result was because his sections were so much longer than was the 
case with the City and South London Railway. He had found from 
locomotive tests on the line that of the total energy used for taking a 
train through a section one-half was taken up in accelerating the train, 
so that if the section were doubled in length—and his sections were 
approximately half a mile—the energy used per section would be reduced 
proportionately, because there would only be one start as against two. 
The load on the City and South London Railway was very steady, due to 
the fact that the lifts and lights were practically taken from the same 
'bus bars. As to the failure of the locomotives, which Mr. Jones had 
referred to, he was now able to give a better figure—viz., 0:45. In reply 
to Mr. Clarke, he could say that the Willans engines were tested at the 
maker's works and the Corliss engines were tested at the station after 
erection. He appreciated the remarks that perhaps the Willans engine 
was not so economical at full load as the Corliss was at half-load, but he 
would not reply fully to this point at present. Mr. Clarke suggested 
double generators. This had been fairly fully considered, and although it 
looked a much more convenient method at first sight, there were times when 
one wanted to put a single machine on—when there were not very many 
trains— and if there were two generators on an engine the engine was being 
run round with only one generator. There were also complications of the 
switchboard introduced. Mr. Clarke also raised the question of pipes. 
All his pipes were insulated as they left the tunnel, so if any were damaged 
they were the company’s own property. With reference to the Highfield 
boosters being incapable of taking the variations of current, he could 
regulate them to do more than they were shown to do in the diagrams 
in the Paper. He had let the reducers take up much of balancing pur- 
posely, and tried to keep the battery fairly evenly charged. There was 
no doubt that, if he wanted to, he could make the battery to the Highfield 
booster take up more of the peaks than they did at present. He did do 
so so netimes, but as a rule he did not. He could not see how a short- 
circuit on one side would raise the pressure on the other side to 1,000 
volts, as the machine was immediately short-circuited. He agreed with 
Mr. Sayers that if the return rail was insulated throughout it would be 
better to earth it at the generating station to avoid shocks in the tunnel. 
He found there was a good deal more leakage from the negative than the 
positive, and also more trouble with the insulation on that side than on 
the other. In answer to Mr. Patchell with regard to the double range of 
steam pipes, he agreed that perhaps he was right on this matter, but 
personally he did not care to hang on one pipe. He would rather be safe 
and sure than have an extra 1 per cent. efficiency. The fields of the 
balancers were not crossed, but were compound. Mr. Fox had referred to 
some very good results in works where they probably worked longer 
hours. No doubt the cheaper coal accounted for some of the better results. 
One figure was 221b. per kilowatt-hour. This was certainly a better result 
than his own, but perhaps the engines were better loaded. All the same he 
did not wish to say that no one could do better than the City and South 
London Railway Co. With regard to the relative cost of a Corliss or high- 
speed engine, there was no doubt that the Corliss was out of it with low 
powers, but with powers, say, 500kw., the slow-speed engine of the Corliss 
type had an advantage, and his results certainly led to this conclusion. 
At the same time, he did not say that he would care to be without 
Willans engines. They were very convenient for starting up and running 
up in a burry, but at the higher powers they gave an indication that they 
took more steam per kilowatt. Mr. Fox rather jumped from the Willans 
engine to the turbine. If higher power was wanted, perhaps everyone 
would prefer the tu: bine, but they would prefer to see а little more of the 
turbine before useing it extensively. He did not agree that the Corliss 
engine cost more for repairs than high-speed engines. He had had very 
little repairs, and for the period given in the Paper the cost of repairs for 
both types was about the same. 

The PRESIDENT (Mr. R. Kaye Gray), in proposing a vote of thanks 
to Mr. McMahon, said that the Council, to whose share this year fell the 
award of the Willans premium, after careful consideration, thought they 
could not do better than give it to Mr. McMahon. The award was for 
the two Papers by Mr. McMahon—viz., the one read in 1899 and the one 
just discussed, 

A hearty vote of thanks was then accorded to Mr. McMahon. 


Removing Ice from the Third Rail.—Cleaning the third 
rail appears to have been done successfully by the Grand 
Rapids, Grand Haven and Muskegon Railway Co., which has 
an exposed rail and is operated through an open country. 
According to the Electrical World of New York, a solution of 
chloride of caleium poured on the third rail instantaneously 
removed a covering of ice or sleet, and, moreover, protected 
the rail so that it was not covered again with ice for at least 
three hours. These tests have also shown, it is said, that the 
selution will not injure either the steel rail or the copper 
bonding. Three cars on that line have been equipped with 
reservoirs, located. in the motorman's vestibule, from which 
tubes extend toa point directly over the third rail. In this 


reservoir the solution is placed. A stop cock regulates the 
flow of the fluid. 
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THE RATING OF TRAMWAY AND LIGHT 
RAILWAY UNDERTAKINGS.* 


BY W. G. BOND. 


THE PRESENT PRACTICE AN D HOW IT MIGHT BE 
IMPROVED. 


Although I gave an affirmative answer to the secretary's request 
for a Paper on Tramway Rating, I expressly disclaim any intention 
of реше as an expert in this recondite subject. Тһе fact is, it has 
merely been my good fortune to come across this question in the 
ordinary course of business, and to get myself somewhat hopelessly 
entangled in the network of strained interpretations and judicial 
obiter dicta of which English rating law is composed. My studies 
in this direction have afforded me some amusement and muek 
instruction, and if this Paper fails to do the same in regard to my 
audience to-night it will not be the fault of the subject-matter. 
However, be that as it may, my chief object in reading this Paper 
to-night is to provoke a vigorous and incisive discussion of a very 
important matter. 


Local Taxation and National Taxation.—Tramway companies, 
like all other undertakings, must, of course, bear their fair share of 
the burden of national and loeal taxation. But I doubt whether it 
is quite realised by those connected with tramway enterprises how 
much heavier is the burden of local tax ation as compared with that 
of national taxation. Roughly speaking, a tramway company pays 
three to four times as much in rates as it does in income tax. 
which, under our existing fiscal system, is practically the only 
important national tax such a company is called upon to pay. I 
will quote a few round figures, taken at random from tramway 
concerns up and down the country. Company A paid in 1902 £313 
in income tax and £1,275 in rates. Company В paid in 190% 
£166 in income tax and £447 in rates. Company C paid in 1908 
£295 in income tax and £737 in rates. Whether we agree with 
Adam Smith that Every tax is to the person who pays it a badge. 
not of slavery, but of liberty," or whether we agree with Gibbon that 
taxes can fall “ like a hailstorm upon the land and like a devouring 
pestilence on its inhabitants," we must all agree that a tax which 
abstracts so much from our pockets is worthy of occcasional 
con-ideration. 

PRESENT PRACTICE. 


The famous 48rd of Elizabeth was the first modern act to place 
local taxation upon a more or less definite and statutory basis. The 
most specific direction contained in this act was that the necessary 
money in the case of each area was *' to be gathered out of the same 
parish according to the ability of the same parish.” Since then 
many acts have been passed, the most important being the Acts of 
1836, 1840, and 1869. It was, I think, clearly the intention of the 
framers of the Act of 1601, that everyone belonging to a parish 
(whether residing in it or out of it) should contribute to the financial 
needs of the parish according to his ability. What the measure of 
this ability was to be was, however, left entirely undefined. 


Rent: The Measure of Taxable Ability.—In 1886 this gap was 
made good, and the custom which had grown up of taking rent 
paid as the measure of taxable ability for local purposes was duly 
legalised. Let me quote a few words from sec. 1 of this act :— 
* Whereas it is desirable to establish one uniform mode of rating. 
. . No rate for the relief of the poor in England and Wales 
shall be allowed by any justices, or be of any force, which shall 
not be made upon an estimate of the net annual value of the several 
hereditaments rated thereunto, that is to say, of the rent at which 
the same might reasonably be expected to let from year to year, 
free of all usual tenants’ rates and taxes, and tithe commutation 
rent-charge, if any, and deducting therefrom the probable average 
annual cost of the repairs, insurance, and other expenses, if any, 
necessary to maintain them in a state to command such rent. 
Rent, less certain deductions (which arise from the erroncous belief 
that rates are in their final incidence a tax on property owners), has 
thus come to be the statutory basis for estimating a parishioner's 
taxable ability. It is to be observed, however, that the rent actually 
paid is not necessarily the standard, but the rent which might 
reasonably be expected" to be paid. But it may be asked: What 
has all this to do with tramways, railways and the like? Well, 
that is the very question I am always asking myself. Such devices 
of the Evil One were quite unknown to our Sovereign Lady Queen 
Elizabeth, and no one (not even Mr. Yerkes) has, at yet, offered to 
take a yearly tenancy of the Great Western Railway. American 
judges have, I believe, ruled that electricity is a manufactured coin- 
modit y, and, therefore, liable to import duty; but no English judge, 
so far as I am aware, has ruled that a tramway is a Brixton villa. 

Now, it is just at this very point that the interest of the game 
commences. Foreigners, when new sources of revenue arise, usually 
devise new and appropriate methods of tapping them. And so do 
Englishmen, when national revenue is concerned. But in regard 


* Paper rend before the Tramways and Light Railways Association 
last night. 
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to local taxation, we have preferred to allow the judges to stretch 
and strain the simple words of the original act until plain English 
has become uncommonly like double Dutch ; we have allowed them 
io evolve a chaos of case-hardened case law, which requires a grand 
army of experts to decipher and to work. And even the experts, I 
shrewdly suspect, only see ** аз through a glass darkly." And we 
have done so rather than abandon the hoary 48rd of Elizabeth; and 
notwithstanding that even His Majesty's Commissioners, in their 
invertebrate final report on local taxation, are forced to admit that, 
* peculiar difficulty arises with certain other kinds of properties 
which are seldom or never let on the terms contemplated by the 
statute." The lawyers have, in fact, evolved the following 
ingenious catena: Under the Act of Elizabeth, e£ seq., it is only 
occupiers, it is true, who are taxable for local purposes. Under the 
saine statutes, they are taxable according to their annual rent. The 
tenants of railways, tramways, and the like, being few and far 
between, we have no means of estimating the annual value of such 
properties. These properties must not, however, escape taxa- 
tion, and in order to observe the letter of the law we must 
invent an “hypothetical tenant," and ascertain what rent such 
an imaginary being might reasonably be expected to pay his 
imaginary landlord. To do this, we must (although disclaiming, 
in accordance with the law, all intention to tax profits) first of 
all ascertain the gross revenue of the railway or tramway, deduct 
therefrom ordinary working expenses. allow our hypothesis some- 
thing for his imaginary stock-in-trade (which was expressly 
exempted from local taxation by the Act of 1840), and, finally, we 
must deduct the equivalent of the sums allowed in the case of house 
property for maintenance and renewal. The final result is the net 
rent which our figment could afford to pay his imaginary landlord— 
t.c., it is his ratable value. In short, to quote again from the 
report on local taxation the Courts have approved а method 
of valuation starting from the profits earned, and arriving at the 
annual value of the rateable portion of the undertaking by a series 
of deductions." To illustrate how this arbitrary procedure works 
out in practice, I append a specimen valuation of an electric tram- 
way, taken from a booklet of which I have been guilty.* 
SPECIMEN VALUATION oF AN ELxcruic Tramway, 
Gross receipts— 


Traffic, advts., &о........................ ЖОГОТОТ £60,000 0 0 
Working Exrpenses— 
Coal, &с............... „„ £5,000 0 0 
Oil. water, waste, stores, &c............... 2,000 0 0 
WADER (ors Oe HAE IE VR ER ees ....22,000 0 0 
BularieB. ues e c EE REOR ERR vat 2,500 0 0 
Rates, taxes, and '* worhing insurances” .. 2,500 0 0 
34,000 0 0 
Cars: Renewals and fire insurance........ 4,000 0 0 
—— 38,000 0 0 
Net receipts .......... CC "PS £22,000 0 0 
Tenant’s Capital: Allowances— 
Present value of 100 cars at 45000 £500,000 0 0 
Cash ......... —— M rv Vues 5,000 0 0 
£55,000 0 0 
Interest thereon at 5 per cent. | 17$ | 2,750 0 0 
Trade profit ,, at 10 per cent. per 5,500 0 0 
Risks... . . at 2] per cent. cent. 1.375 0 0 
— — — 9,625 0 0 
Gross value CCC 412.375 0 0 
Landlord's Allowances : ** Statutables " — 
Teen . F 
. enerating plan tm 
Repairs.. Permanent ie ego eae ea 
Overhead equipmont .......... 
4800 0 0 
Renewals fund (іа. } Buildings, plant, per- 
cludinginsurance; manent way and 
premiums) overhead equipment: 4,200 0 0 
— — — 9,000 0 0 
Rateable vValouulaeeeeeeeeee” . ERR £3,375 0 0 


Notes on Specimen Valuation.—I have made no attempt to 
set out every item in detail, nor to include every possible item. The 
specimen valuation is only intended to be indicative of the principle 
pursued in deducing the rateable value of a tramway concern from its 
gross revenue. Iwill now refer bricfly to some of the more important 
points connected with the valuation. It is evident, I think, from the 
definitions of gross and rateable value given in the Act of 1869, that 
the legislature intended that the principle of averages should apply— 
i.c., that the rateable value of à company should not be determined 
by taking the results of a single year's operations, but by deducing an 
average figure for receipts and expenses from the published accounta 


„The Rating of Electric Lighting, Electric Tramway and Similar 
Undertakings."—T'he Electrician Printing and Publishing Co. | 


of a number of years—two or three, say. By “working insurances” 
I mean those relating to workmen's compensation, third party, 
fidelity and burglary. The wages and materials expended in keep. 
ing the cars in a running condition are included in the general 
working expenses. The item of £4,000 includes only the insurances 
of the cars against fire and the sum which a responsible 
tenant would have to set aside annually for the purchase of 
new cars in place of those worn out. The power house, plant, 
buildings and so forth, do not form part of the “ hypothetical 
tenant's" property, and all the cost of the upkeep, renewal and 
insurance of these falls upon the landlord. In fact, the hypothetical 
tenant " should be regarded, as nearly as may be, as working a line 
under lease from a corporation which owns the electric generating 
plant, overhead wires and permanent way. The reason for deduct- 
ing from gross takings the interest to which the tenant is entitled 
on the capital he employs in the business is obvious, if I made 
myself plain in the preceding part of my Paper. But it should be 
mentioned here that the rates per cent. given in the specimen 
valuation, whilst they have not been legalised by Parliament, have 
been “ legalised ” by long-continued custom, and no abatement of 
these rates should be allowed upon any pretence whatsoever. On 
the contrary, there are, in my opinion, several valid reasons in the 
case of tramwavs for raising the customary rate of 2} per cent. allowed 
for “trade risks." By ‘trade risks" is surely meant an extra 
allowance in consideration of the risks attached to the making of all 
trading profits, such as the diminution of the earning power of an 
electric traniway by reason of strikes, increased price of coal, bus 
competition, the upheaval of the roadway by the Post Office or a 
municipality engaged in wasting public money, or an unnecessary 
duplicate telephone system, snowfalls, fogs, &c. And I contend 
that these risks of a tramway are decidedly greater than those of, 
say, a railway company, and а corresponding increase of the normal 
percentage might very well be claimed. 

Coming now to Statutables.“ In the case of railways, &c., the 
question of the proper amounts to be allowed under the head of 
“ Statutables" has been well hammered out in the courts, and as 
new undertakings, such as electric tramways, present many 

culiarities, arising for the most part out of their liability to be 

ught up by local authorities, it is expected that a fresh hammering- 
out process will have to be gone through in their case before the 
question of Statutables is settled on a definite and generally 
recognised basis. Let me quote what I have said elsewhere on this 
point of Statutables ": What is the basis of parochial valuation? 
The gross value. Now this is defined as ‘the annual rent which 
a tenant might reasonably be expected taking one year with 
another to pay.’ Now it cannot be maintained that а tenant 
could be ‘reasonably expected’ do pay as high an annual rent 
for a hereditament when his tenure is limited, and the price at which 
his plant may be taken from him is uncertain, as he would if there 
were no such limitations and uncertainties. These limitations and 
uncertainties, under which tramway and eleetrie lighting undertakings 
labour, are an added risk over and above the ordinary risks incidental 
to ordinary trading, and should be allowed for. This contention 1s 
strenghthened by the fact that the element of permanency of tenure 
seems to have [Sem generally assumed as a matter of course in 
revious legal decisions on assessment matters. For instance, Mr. 
Justice Wightman, in Reg. v. the West Middlesex Waterworks 
Co., expressly refers to it: In practice, a tenant of a paro- 
chial portion of a canal, railway, gasworks, waterworks or the 
like has rarely if ever been known; but an hypothetical tenant 
must be assumed, and the terms of such a tenancy are not difficult 
to be conceived if in the hypothesis some necessary incidents are 
also assumed to be involved, such as, first, that each part of the 
apparatus is to continue in joint co-operation, no one tenant of an 
essential part being able to stop his part; secondly, that the title to 
the required land is permanent, so that there is no risk of being 
compelled to move fixed capital. But the compulsion to 
move fixed capital is in effect the very compulsion which is put 
upon landlord and tenant, under the terms of the purchase clauses 
of the Electric Lighting Act of 1888 and the Tramways Act of 1870. 
Hence, there is a good case for demanding a special allowance for 
the tenants of undertakings subject to municipal purchase. And 
the same argument applies to the landlord of such precariously- 
situated properties : he should be allowed something over and above 
the ordinary Statutables.’ A landlord liable to be bought out under 
the terms of either of the above-mentioned acts would expect—and 
would get, in practice—something over and above the usual rate of 
profit. The normal sums should be allowed for the making good of 
wear and tear and for insurance against fire. On the other hand, 
the rate of allowance for the renewal of the buildings, plant, per- 
manent way and overhead equipment should be increased above the 
customary rating standard. dü 


Apportionment of Rateable Valuc.—But the rateable value has 
only been arrived at so far. It must now be apportioned, on the 
one hand, to land, buildings, machinery, &c., and, on the other, to 
track. And, finally, these apportionments must be divided up 
among the several local authorities within whose jurisdiction power- 
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to any other railway; and for the purposes of those enactments, 
and of the Clauses Acts so far as they are incorporated or applied 
by the order authorising the railway, the.light railway company 
shall be deemed a railway company, and the order under this act a 
special act, and any provision thereof a special enactment. Pro. 
vided that a light railway shall not be deemed a railway within the 
meaning of the Railway Passenger Duty Act, 1842. 

Reduction of the Burden of Rates.—One way to keep down the 
very heavy burden of local rates is, naturally, to keep down the 
assessment; but an equally effective method is to keep down 
the total rate in the £. Both methods can, of course, be put 
in operation at the same time. As to the first, I have indicated 
several directions in which tramway and light railway undertakings 
can press for special consideration with reasonable chance of success. 
But it is obvious that if railways, tramways, farmers and parsons 
all obtain special reductions, others will probably do likewise, and 
the final result, unless the total sum to be raised for local purposes 
is also reduced, will be that & company will be paying very much 
the same in rates as before, only, instead of the rateable value being 
£1,000, and the total rate in the £ being 4s., the rateable value 
will be £200 and with a 20s. rate in the £. It seems to me, there. 
fore, that an even better line for & company to take is to lose no 
opportunity of exposing municipal extravagance and of securing 
adequate representation on the money-spending bodies. 


POSSIBLE IMPROVEMENT ON PRESENT PRACTICE. 


I have devoted so much space to the present that I have left 
myself very little space to deal with the future. Briefly, my firm 
conviction is that, even in conservative, case-law ridden England. 
the present practices of rating 20th century undertakings on the 
lines of the 48rd of Elizabeth, and of raising practically all the 


house, depot and track may be situated. The proportion of the total 
rateable value to be allotted to buildings, &c., is determined in the 
following manner :—The “ structural value“ of the buildings and 
plant and the value of the land is estimated by the assessor, and 
4 per cent., or some similar percentage, of this value is deemed to 
be their rateable value, the balance of the aggregate rateable value 
being deemed to be the rateable value of the track. The rateable 
value of the track should, strictly speaking, be divided among the 
several parishes in proportion to the receipts from these several 
parishes, in which complicated process the way-bills of the concern 
come into play. 'The apportionment of the rateable value is, of 
course, a matter of secondary interest to a conipany as compared 
with the determination of the amount of that rateable value. All 
the same, the apportionment has a certain degree of interest for the 
company. It is to a company's obvious pecuniary interest to see 
that as large a proportion as possible of the total rateable value 
is allotted to parishes where rates are low. 

Tramway Working at a Loss.—It must not be too hastily assumed 
that a tramway company working at a loss necessarily escapes 
having to pay rates. It has been held that if an occupier derives 
no benefit of any description from its occupation, it (the property) 
forms no part of the general ability of thé parish." But, as I have 
said elsewhere, it is well-nigh impossible to show that a company 
derives ‘no benefit of any description,’ especially as the term 
* beneficial occupation’ has been expressly stated to be not synony- 
mous with ‘ profitable occupation,’ and has even been stretched to 
include property held at a loss year after year in the hope of a 
future profit, and to include all manner of remote and indirect 
benefits. Only a long-established tramway undertaking which had 
made no profit over a long term of years, and which could not be 
shut down owing to penalty clauses in its act or order, could hope 


to be deemed ‘ discharged from its legal liability to rates.“ 


Rough Test of Correctness of an Assessment.—Before leaving 
this part of my subject, I should like to mention a ready test which 
may be applied to ascertain roughly if any given tramway is over- 
rated. My experience is that over a number of electrical undertakings 
the rateable value comes out at a little over 20 per cent. of the net 
Hence, I suggest that the 
responsible officers of a company need not trouble themselves over 
To 
argue that a concern is overrated because its rateable value per 
route or track-mile is high as compared with that of another con- 
cern is to adopt a basis of comparison which is entirely fallacious. 
Naturally a concern making high profits per route-mile will have a 
Such a ratio tells one nothing 
at all. On the other hand, the ratio of the rateable value to the 
profits should be approximately constant, provided the assessments 
have been carried out correctly and the profits have been determined 


profits, as shown on the balence-sheet. 


much until their rateable value begins to exceed this figure. 


high rateable value per route-mile. 


on substantially uniform lines. 


Light Railways.—Light railways have two statutory rights to a 
By sec. 5, sub-sect. 1 (c) of 


special reduction of rateable value. 
the Light Railways Act of 1896—a section at once elaborate, obscure 


and of little practical utility—the Treasury may, for one or other of 


four definite purposes of limited likelihood, and provided three other 
separate and improbable conditions are fulfilled, grant a special 
advance to assist the construction of a light railway. Then, pro- 
vided the advance be a free grant, this rare, if not unique, specimen 
of a railway may be given a certain degree of preferential treatment 
in regard to the determination of its rateable value, provided 
(finally) that no rating authority has a valid objection. The special 
treatment which may be accorded, after all these improbable con- 
ditions have been fulfilled, is to the effect that during a period not 
exceeding 10 years the light railway will not be assessed to uny local 
rate at a higher value than that at which the land occupied by it 
would have been assessed if it had remained in the condition in 
which it was immediately before the land was acquired for the pur- 
pose of the railway. All this has obviously little to do with light 
railways as we know them in England. 

The other special privilege of light railways is more substantial, 
and will have the effect of appreciably reducing the rateable value 
of light railways as compared with tramways. The whole thing 
would seem to the lay mind to hang upon a comma. I under- 
stand, however, that punctuation is not admitted to affect 
the strictly legal interpretation of an act. The following are 
the sections bearing on this point:—Public Health Act, 1875, 
sec. 211.—'* With respect to the assessment and levying of general 
district rates under this act, the following provisions shall 
have effect namely, (1) (b) . . . and the occupier of any land 
covered with water, or used only as a eanal or towing path for the 
same, or as а railway constructed under the powers of any act of 
Parliament for public conveyance shall be assessed in respect of the 
same in the proportion of one-fourth part only of such net annual 
value thereof." Then sec. 12, sub-sec. 2, of the Light Railways 
Act reads as follows :— Subject to the foregoing provisions of this 
act, and to any special provisions contained in the order authorising 
the „ the general enactments relating to railwavs shall 
Apply to a light railway under this act in like manner as they apply 


money required for local purposes from a single tax, cannot con- 
tinue much longer. The system of subsidies or subventions to local 
authorities from Imperial sources is a pernicious one, as usually 
carried out in this country, and has probably reached its limits. 
Sooner or later, local authorities will be face to face with the neces- 
sity of levying a preposterous rate in the £, or of finding addi- 
tional substantial sources of revenue, I cannot help thinking that 
we shall then see the rating absurdities which I have alluded 
to swept away, and trading concerns (at any rate those such 
as tramways) will be taxed on tho basis cf their income tax 
assessment as fixed by the Inland Revenue authorities. I do 
not suggest for one moment that these assessments are beyond 
cavil, but they are arrived at in a manner incomparably more simple 
and less arbitrary under sec. 12 of the Customs and Indland Revenue 
Act, 1878, than local taxation assessments. In any case a single 
relatively simple and fair assessment will take the place of two 
separate assessments, one of which is expensive, unfair and ridiculous. 
Local authorities and companies will no longer employ valuers and 
barristers; the taxable value will be easily ascertainable ; companies 
working at & bona fide loss will no longer be told they still have 
a taxable value because they are in “ beneficial occupation” of a 
hopelessly lean line. The difficult question will be, of course, to 
prevent local authorities from throwing the entire burden, or a dis- 
proportionate share of the burden, of local taxation upon ‘the 
stranger within their gates '"—/.e., upon railway, tramway and 
similar concerns. 

In 1899-1900 nearly £36,000,000 was raised by rates. Let me 
assume (solely for the sake of illustration) that it was found that 
one-quarter of this sum was levied from railways, tramways and 
the like, and three-quarters from house property and the like. Thea 
let me further assume (again only for the purpose of illustrating 
my argument) that it was found that an average rate of 4s. in the £ 
on house property, and 1s in the £ on the income tax, assessments 
of the companies would have realised these respective sums of 
£27,000,000 and £9,000,000. Then Parliament could direct that for 
the ensuing five years no local authority should impose a higher 
rate than }d. in the £ on the income tax assessments for every 1d. 
per £ of rateable value. At the end of every quinquennium these 
relative poundages might be open to revision by, let me say, the 
Local Government Board. The Royal Commissioners. notwith- 
standing the very voluminous character of their report, did not see 
their way to make any suggestion as to how local taxation in 
England might be radically reformed; but a perusal of their final 
report will show that His Majesty’s Commissioners fully realised 
the intolerable state into which our so-called system of local taxation 
has fallen. 

I cannot do better, since I have advertised a patent medicine of 
my own, than to call attention to the remedy for all the taxing ills 
tramway companies are liable to which is propounded by the Royal 
Commissioners themselves. “ We recommend,” they say, “that 
special properties, such as railways, canals, mines, tramways, docks, 
telephones and gas, water and electric light works. should be valued 
in first instance by a valuer appointed by the valuation authority — 
ie. the county or borough valuation autliority — objections being 
heard by that authority, and appeals being made to the Railway 
Commission or a special tribunal created for that purpose." The 
commissioners then proceed a step further, and state that, with 
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regard to these special properties they are of opinion that if the 
occupiers of such properties or the local authorities concerned 
desire it, they should be able to have the properties valued by the 
Government valuer of railways instead of by the county or borough 
valuation authorities, and that an appeal should then lie to the 
Railway Commission or a special tribunal created for that purpose.” 
If the present system of valuing special properties is incapable of 
fundamental improvement, then the extended recommendation of 
the commisioners should certainly be adopted. It would protect 
companies against the well-known tendency of rating authorities 
“to try it on” with an iniquitously high assessment. 


A TRACK CIRCUIT BLOCK SIGNAL FOR ELECTRIC 
RAILWAYS.* 


A demonstration of the Young" system of block signalling for 
electric railways was recently given at Rochester, N.Y. The diffi- 
culty of designing a system which would work on the “track 
circuit " principle is chiefly due to the fact that the rails are almost 
universally used for the return conductor. | 

The new method leaves both rails available for the trolley return, 
and yet utilises them for the indicating track circuit. Briefly, it 
involves nothing more than the substitution of an alternating 
signalling current for the ordinary battery current. Necessarily, 
also, the separation between successive block sections cannot be 
simply by the usual insulating joint, since this would prevent the 
trolley return current from passing, but must be accomplished by a 
device which gives free passage to the trolley return while serving 
as insulator for the alternating signalling current. A further 
requirement is that the electromagnetic relay must be such as to bo 
actuated by alternating instead of direct current. 


— —— Ped 


current passes in the track circuit the contact arm drops away from 
its contact points and opens the circuit of battery D, thereby giving 
a Danger signal. Evidently this occurs when a train in the 
block (as in block BC) short circuits the track circuit from wires ab. 

It will be noticed that the block rail is broken by insulating joints 
A, B, C, &c. In order to usefully employ this rail for part of the 
trolley return circuit these insulating joints are shunted by special 
bonding devices marked K, which offer free path to the direct 
current of the trolley return, but oppose a high resistance to the 
passage of the alternating signalling current. The nature of these 
devices, K, was not disclosed in the public demonstration of the 
system for reasons of patent application. It would seem, however, 
that a suitably-designed reactive or choking coil would fulfil the 
requirements of the case, and for our present purpose we may con- 
sider the bonds K to be merely choking coils. The passage of the 
trolley return current through such coils will depend only on their 
resistance, which may be made as low as desired, while the resistance 
offered to the flow of alternating current depends upon their electro- 
magnetic inductance. We may assume that they make the block 
rail electrically continuous for the trolley return, but divide it into 
blocks as regards the alternating signalling current, A second such 
bond, K, is connected between the block rail and the common rail 
at each block point to supply the desired cross-bonding of the track 
without short-circuiting the signalling track circuit. 

The operation of this signal system will be clear from what has 
already been suid. It is exactly the same as that of the track circuit 
system of the ordinary automatic block signal. One additional 
feature deserves to be mentioned—the 38-volt supply wires ab are 
connected in reverse polarity in consecutive blocks, as is indicated 
at A and B in the diagram. The purpose of this is to give a 
* Danger indication when one of the insulated joints breaks down. 
Suppose, for instance, that joint B loses its insulating powers. Then 
the secondary current of transformer T, has free passage into block 
BC, and, if a train be in the position shown, it would not fully short- 
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The arrangement of apparatus used to carry out this idea is shown 
in the accompanying diagram. One of the two track rails is divided 
by insulating joints, A, В, C, into consecutive blocks, AB, BC, &c. 
At the entrance of each block (trains assumed moving to the right 
in the diagram) is placed & signal mast, whose arm may be operated 
either by compressed air or by electric motor, in the usual manner. 
In our illustration a small battery, D, is shown supplying the motor 
mechanism of the signal arm; the circuit of this battery is controlled 
by a relay, К, and when closed, as at Ну, the signal arm is pulled 
down into the inclined position indicating ** Clear," while when the 
circuit of D is open, as at R,, the signal arm is pulled by a counter- 
weight into the horizontal or Danger " position. 

The signal circuit current is supplied by a small alternating-current 
generator, G, in the power house or sub-station. "This machine 
supplies current at 800 volts and 100 cycles to a line wire strung 
along the line of the railway. The power transmitted over this wire 
is always quite small. At the far end of each block there is a small 
step-down transformer, T, which supplies a 3-volt alternating- 
current to the preceding block (by the wires ab in the diagram). The 
800-volt side of the transformer is connected to the unbroken or 
common return rail. Each block, therefore, has an alternating 
potential of 8 volts impressed across the rails at the far or leaving 
end of the block. 

At the entering end of each block the indicator wires mn, leadin 
to the relay, are taken off. The relay itself is virtually a smal 
alternating-current motor adapted to be operated by the 3-volt 
track circuit current from mn. It may be constructed in various 
ways. In the demonstration of the system the relay was arranged 
with separately-excited field windings supplied from suitable con- 
nections to the line wire. In any case its action is such that, when 
current flows in the track circuit, the armature of the relay will tend 
to rotate and thereby presses a contact arm against two contact 
points in the local circuit of the signal mechanism. When no 
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circuit the relay R,, since current from T, could reach this relay. 
In this condition, if the track circuit of adjacent blocks had the same 
polarity, a second train reaching В would get a “Clear " signal, even 
though a train is in block BC. With the reversed connections of 
the leads a) in successive blocks this cannot occur; if joint B breaks 
down the current from T, will flow across the joint and act upon 
relay R, in the reverse from normal direction; it thus throws Rz 
sharply open and gives a Danger indication. 

In regard to the details of the system as developed, we may 
mention that the generator G is about 2kw. in capacity, and will 
supply 15 to 20 miles of way, or, say, 30 to 40 signals. The trans- 
formers T take each 20 to 30 watts, and have a capacity of 50 watts. 
They are designed with low regulation, the secondary voltage falling 
off rapidly as the load increases, which adds to the certainty of action 
of the relays and prevents damage from short circuits. The relays 
are extremely sensitive and will work with a potential of 0'1 volt. 
It is claimed that this fact, together with the use of alternating 
current for the track circuit, will enable this system to operate under 
conditions which put out of service most automatic block signals. | 

The system was devised by Mr. S. M. Young of the Pneumatic 
Signal Co., Rochester, N.Y. In the demonstration, which was given 
on the Sodus Bay line of the Rochester Railway Co., the company's 
all-electric signal arm mechanism was employed, in which a motor 
operates the signal arm through gearing. For the local circuit of 
the signal mechanism current was taken from the trolley (600 volts) 
and passed through five incandescent lamps fixed on the signal arm 
to illuminate it. After passing through the lamps the circuit went 
to a small six-cell storage battery, which latter in turn supplied the 
signal motor under the control of the relay. This is probably the 
most compact arrangement possible for electric railways. 

It is stated that the Young" system may be applied quite readily 
to alternating-current railways. It is necessary only to select the 
signalling track circuit of suitable frequency to avoid interference 
with the power current. 
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ELECTRIC RAILWAYS AND TRAMWAYS. 


It is notorious that the real value of statistics and tabulated 
information is not as a short cut to knowledge which may 
be taken with safety by those hitherto ignorant of the subject 
dealt with. Statistical, like mathematical, investigations cannot 
always take account of particular circumstances and, if applied 
thoughtlessly to a special case, the result is frequently inaccu- 
rate and misleading. Such is not the case, however, when 
statistics and tables are placed in the hands of men who are 
thoroughly well acquainted with the subject matter. They ar 
perhaps fully aware of the various details of the progress or 
expansion which the statistics are intended to show, but 
are frequently unable without this assistance to gauge the 
extent and magnitude of this progress. Thus experts know 
that electric tramways have been extending at a phenomenal 
rate in this country during the last few years, that the electric 
railway has become more than a subject of general conver 
sation, and that a large number of the tramways running 
at present are supplied from combined electric lighting 
and traction power houses; but, nevertheless, some o 
the facts ascertainable from the tables which we pub 
lish as a supplement to this issue of The Electricin, 
bring out with surprising distinctness some of the aspects 
of electric traction enterprise. Let us take, in the first place, 
the number of electric tramways supplied from combined 
lighting and traction stations. These number no less than 
88 out of a total of 130; that is, over two-thirds of the whole 
list. The new method or arrangement which we have adopted 
in our Electric Traction tables this year bring this point out 
very clearly. We have placed in two separate tables the 
tramways taking power from combined stations and those 
which are supplied from their own power houses, generating 
current exclusively for the tramways. ‘The former table 
can be read in conjunction with the supplement table of 
“combined” electricity worke published with our issue of 
January 15th, and to a limited extent with the power company 
supplement published with our last issue. On January 3th. 
it will be remembered, we published the long list of electricity 
works with no tramway load; so that the set of four sheets 
gives a complete account of the present position of electric 
lighting, traction and power supply in this country. Next 


week we shall publish our annual map of electric railways and 


tramways in the United Kingdom. | 
The enormous increase in the practice of combining electric 
lighting and tramway generating stations is mainly due to the 
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anxiety of central station engineers to improve the load- 
factor by increasing the all-day load. Of course, there is 
much overlapping of the two loads in the winter months, and 
there is not a considerable all-night load, such as may possibly 
be attained in the future by stations supplying iron works, 
chemical works and the main railway lines; but still the addi- 
tion of a tramway load to an electricity works is undoubtedly 
profitable. This is indicated, moreover, by the extremely low 
price charged in many cases for the tramway supply. There is 
another reason, not so technical, which has contributed to the 
extension of “combined " stations in this country. A tramway 
load is so much more profitable from a commercial point of 
view than the short-hour lighting load that tramway com- 
panies, when they have not to supply electric lighting, aro 
wise, so far as technical reasons are concerned, to leave the older 
branch of the electricity supply business untouched, and to 
generate current exclusively for their own tramways. Although 
public lighting is a useful addition to the tramway load, the 
peaky private lighting is not. Yet it will be seen that a number 
of companies, including nearly all those associated with the 
British Electric Traction Co., buy current for their tramways 
from combined electric lighting and tramway stations. Tho 
reason, as we have stated, is not an engineering one; it is a 
question of policy and is explained by the necessity imposed 
on a company of obtaining the sanction of tho local authority 
in the district before they can obtain powers to build 
a tramway on it. The local authority often requires 
various inducements before its consent is gained, and an 
agreement to take current from its electricity works will 
frequently disarm all opposition to a scheme. It will be 
seen that several companies take their electric power from 
two different municipal electricity works at the same time, 
and that others, while owning power houses of their 
own, actually take current for part of their lines from the 
works of the local authorities. Our long “ Projected” and 
„In Progress * tables show that the electric traction industry 
is in a healthy condition and gives promise of a large extension 
during the year. 

Tho extension of electric railways has been such that we 
have felt justified in grouping them in a separate table, in 
which is given information of a nature applying particularly 
to these undertakings. Four electric railways were running at 
the end of 1902: The Liverpool Overhead Railway, the City 
and South London Railway, the Waterloo and City Railway, and 
the Central London Railway. During the year 1903, two new 
lines have been opened, the Mersey Railway and the pioneer 
6-miles of electrically-equipped Metropolitan-District Railway 
(the new branch from Ealing to South Harrow). In tho 
course of the next few wecks, tho Great Northern and City 
Railway and electrically-equipped sections of the North- 
Eastern and Lancashire and Yorkshire Railways will all have 
been opened to the public; and progress is also being made 
with the transformation of the Metropolitan-District Railway 
and the building of the tube lines of the Yerkes group 
(Baker-street- Waterloo, Great Northern, Piccadilly & Bromp 
ton, and Charing Cross, Euston & Hampstead) all three 
of which will be supplied, together with the Metropolitan. 
District Railway from the large power house which the 
Underground Railways Co. of London is building in Chelsea. 
The Metropolitan Railway is building its own power 
house at Neasden, and the Great Western Railway has 
just let contracts for the equipment of a largo electricity 
works to be built at Park Royal, near Willesden, with the 
object of commencing the electrical equipment of its suburban 
lines. In electric railway work, as in tramway work, we are 


approaching very nearly to standardisation, The main 


difference between electric railway systems lies in the position 
of the third rail and as to whether an insulated fourth rail 
is employed as the return conductor. A third rail in the centre 
of the track is unsuitable for heavy railways on account of alow 
load gauge and the possibility of trailing chains, &c., coming 
into contact with the rail. Thus the construction adopted in 
the four older lines, with the positive conductor rail between 
the tracks, has been abandoned. The Lancashire and Yorkshire 
and North-Eastern Railways have both placed the positive 
conductor rail in the 6ft. way, the centre of this rail being 
3ft. 114in. from the contre of the 4ft. Sin. track, and this 
will, we may anticipate, be the standard on all main lines. 
The Lancashire and Yorkshire Company has laid an insulated 
fourth rail as negative conductor between the tracks, this being 
bonded to the track rails, but this should not prevent North. 
Eastern motor cars from running on to the Lancashire and York- 
shire lines, and rice versi, The London lines unfortunately havo 
a different gauge for the position of the conductor rails, but as 
all the suburban lines with running powers onthe Metropolitan- 
District will adopt their standard (positive rail 3ft. 8]in. from 
centre of track, negative in centre of track), this will form a com- 
plete system in itself. Probably the Great Western and London 
and North-Western will find cause for rezret that they will be 
virtually compelled to equip their main and suburban lines on 
different gauges for this reason, but in practice the complica- 
tion will probably not be of serious moment, and will amount, 
presumably, only to the provision of a few extra locomotives 
for conveying traffic across the suburban connecting lines from 
one main line to the other. To pass in review such considera- 
tions as these is not to look too far forward. The electrical 
equipment of railways is beyond the experimental stage, and all 
these points are already being seriously deliberated upon by 
railway engineers and the electrical engineers advising them. 
It will not be long beforo the clectric railway industry is the 
most important of all developments of electrical engineering. 


REVIEWS. 


(Copies of the undermentioned work can be had from T'e Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


— — 
Electric Traction : A Practical Handbook on the Application of Elec 
tricity as a Locomotive Power. By Jonn HALL Riper. (London 
Whittaker & Co.) 1903. 10s. 6d. net. 

Every practical engineer carries out his work in ways which 
are, in a sense, instinctive, and not due to conscious calculation. 
These instinctive or intuitive methods are the resultant of the 
individuality of the man and the circumstances in which he 
has had to apply his skill and energy. Though such a sum- 
mary of acquired instinct is unavoidably somewhat narrow in 
view, it possesses the solid value that every chapter is based 
on memorios of success and failure. Considered from this 
point of view, Mr. Rider’s book is a valuable contribution to 
technical literature, and anyone who takes it as his guide may 
feel confident that at least on the engineering side he will not 
make any scrious mistake. There is a strong temptation, in 
reviewing such a “ personal document,” to criticise the author’s 
conclusions or recommendations, showing reason for a different 
opinion in many cases, because the reviewer's own experience 
has led him to other conclusions. Such a course would be of 
doubtful. interest, and, by emphasising differences, would give 
a false notion of our estimate of this book's value. As a con- 
cisely-worded record of contemporary practice in an important 
engineering industry it takes a high place. The style is terse, 
clear and generally distinct. There is but little reasoning 
from first principles, and where there is, it seems out of keep- 
ing with the generally practical character of the work. There 
is also no bewildering array of alternatives; the author deals 
almost exclusively with what he would consider in any scheme 
he had to design, and leaves out the rest. 
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Having said so much, the criticisms which follow should not 
be misunderstood. The main one which occurs to us is that 
Mr. Rider's point of view is almost entirely non-commercial. 
To take specific examples. In the second chapter on “ Gene- 
rating Plant," the whole matter of design of station, and 
selection of plant to obtain the most economical power costs 
at a minimum capital expenditure, is quite untouched. Again, 
in “ Distribution," the application of Kelvin's law to economy 
of conductors is lucidly explained, and a useful graphic multi- 
plication table giving the cost of energy lost in the cables at 
different prices is provided, but the totally erroneous state- 
ment is made that the first consideration in laying out the 
power side of a traction scheme should be to select a site for a 
most economical generating station and make the system of 
distribution to suit. Neither this, nor the opposite plan of 
fitting the station to a predetermined distribution system, is 
correct. The alternatives should be weighed together, and 
that giving the smallest total cost of power at the cars adopted. 

An extreme example of the same disregard of economic 
considerations is found in Chapter 13, * Combined Lighting 
and Traction Stations," where it is suggested that the use of 
accumulators on such a scale as to enable the tramways in a 
town to be supplied entirely from a battery during the heavy 
lighting load, is a desirable scheme. It is quite true that the 
load-factor would be a splendid one—there would be some other 
figures on a splendid scale as well. 

There are a few evidences of haste or oversight which might 
mislead a young engineer, to some of which the author will 
thank us for calling his attention. In the first chapter, the 
horse-power required for cars under certain conditions is dis- 
cussed, and examples worked out for tractive resistance, 
acceleration and climbing. The formula and result for acelera- 
tion horse-power gives only half the true figure, and is, in fact, 
the expression for the kinetic energy of the car at the end of a 
certain time under a certain acceleration, whereas the result 
aimed at is the maximum horse-power called for by that 
uniform acceleration. Naturally, this maximum horse-power 
occurs at the maximum speed—that is, at the end of any period 
—and is just twice the average horse-power taken in bringing 
the car from rest up to that speed. It is much more con- 
venient, as the author himself says in Chapter 5, to work out 
the motor-power required in pounds effort on the wheel peri- 
phery ; this gives the motor performance needed in the terms 
required by the maker and generally used in specifications — 
viz, with a given gear and wheel diameter so many hundred 
pounds effort at so many miles per hour. 


f EE acceleration x 2,2 
Acceleration effort is simpl eoa lb. per ton, 


9 9 
and climbing a certain grade of 1 in x eld. per ton. The 


“track resistance" is always expressed in the same units, and 
the sum of the three elements for a car of any weight gives 
the total motor performance as regards pull, the speed giving 
the other factor. 

The effect of hills on the average power needed is worthy of 
fuller consideration than has yet been given. Mr. Rider's 
statement that gradients steeper than 1 in 250 necessitate 
greater energy expenditure than a level track needs qualifica- 
tion. The author's views on dynamo output and engine speed 
invite discussion, which space forbids. It is hardly correct to 
say that marine practice has influenced central station practice 
in the direction of low engine speeds. Power for power, large 
marine engines run at much higher speeds than most electric 
supply engines. Steam turbines are not mentioned. In 
Chapter 4 it should have been said that the total weight of 
tramway feeders in a given area, assuming car service to be 
proportional to the area, is proportional to the square of the 
area, not the cube. It seems that total length has been taken 
for average length of feeders. 

Treating of “negative boosters ” the author stigmatises as 
“incorrect " the only disposition of a negative booster which 
gives an automatic control of rail drop—viz., that with the 
booster field in series with its armature and the track feeder. 
He prefers to excite with the current of the positive feeder to 
the same point of the line, and assumes that a series-wound 
dynamo driven at a constant speed on a circuit of steady 


resistance will necessarily excite itself and drive a current 
round that circuit. In practice it is rarely or never the case 
that the feeding points for the trolley are necessarily those for 
the track. It is highly inconvenient to be fettered in the 
arrangement of trolley feeders by track-feeding considerations 
or vice versa, and highly objectionable to have positive feeders 
taken to the fields of negative boosters. If the circuit to 
which the booster will be applied has a resistance a little 
above the “critical” value, and the booster has a straight 
line characteristic which will meet the drop in the cable 
throughout the range of current to be dealt with, a machine 
is obtained that meets the conditions in a very perfect 
automatic way with the minimum of complication and 
trouble. 

The truth about gauge on curves could have been stated 
more clearly. This truth is not that the gauge should be 
reduced, but that it should be measured on the lines of the 
axles parallel to the truck centre, not radially, from which it 
follows that every different wheel base needs a different gauge 
on a given curve, assuming the width of groove and thickness 
of wheel flange to be unaltered. The aim should be to have 
no curve so sharp that wheels will bind in the grooves. Narrow 
streets and limits to groove width frequently prevent this; 
but the great alleviation conferred by the use of bogies might 
have been emphasised. The formula for rail-return resistance 
in Chapter 8 is seriously wrong. The result should be about 
doubled, and it was probably meant to express the resistance 
of a single track instead of a single rail, as stated. This is 
all the more probable that a correct figure is given in the last 
paragraph of the chapter. 


There are two sides to the suggestion that small cars are 
inefficient and costly as compared with large ones. Mr. Rider 
shows elsewhere that he quite recognises this, and that there 
are many cases where the smaller cars give the better economic 
result; the great effect of frequency of service upon traffic 
receipts has to be considered, and the author properly states 
that no item in a tramway equipment requires such carefu! 
adaptation to local conditions and habits as the car. His 
opinion that it is only a question of time for single-deck to 
replace double-deck cars in the United Kingdom, is one which 
we fully share. 


The chapters on motors, controllers, rolling stock and 
permanent way are excellent, that on controllers being an 
especially clear and intelligible account of a complex subject 
Overhead work is not treated quite so fairly. The author 
is much enamoured of the side-wire system, for the simple 
reason that, in his opiaion, the central or under-running wire 
construction is less sightly. He does not seriously argue -n 
engineer can—that any other disposition of the trolley wire 
can work so well. He does not consider cost; and clearly 
a double-bracket line costs more than a span- wire line. It 
cannot be put too clearly that operating perfection and firs: 
cost are both on the side of the central wire. Many ge“! 
judges think a double row of bracketed poles more obtrusive 
and unsightly than a span-wire construction. Tastes differ, 
but cost and good working are substantial facts. Mr. Riders 
figures for the cost of overhead work are much higher than 
the average. . 

The chapter on conduit construction is another exceilent 
one. The reasons given for the adoption of a conduit system 
show that the author is under no illusions. He says tbat 1: 
is justified only where capital expenditure is of no importance 
—i.e., where the traffic is so heavy that the capital charg» 
form an insignificant addition to operating costs; even thts 
he observes, is no reason why the overhead trolley should not 
be used. As the capital charges on the difference of costs are 
of the order of £1,000 per annum per mile of double line, 
and the cleaning and inspection is three or four times a: 
expensive as with overhead wires, there seem to be pretty 
strong reasons why the trolley should be used wherever it is 
permissible. | 

Of surface contact systems the author describes six gool 
typical examples he does not wish to have to use any of them 
agreeing generally with his views on their relative ments, we 
would add that there seems to be no commercial opening fo 
them. 
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Chapter 13, on “ Combined Lighting and Traction Stations,” 
is a useful and suggestive statement of the best-tried arrange- 
ments, including that designed by the author at Plymouth. 
That the generation of electric power for all purposes in a 
given area should be under a single management cannot be 
disputed. 

The concluding chapter on electric railways is an admirably- 
condensed account of the present systems of working and some 
of the experimental or speculative systems put forward. The 
relevant points of difference betweeu tramway and railway and 
between main and suburban railway traffics are briefly and 
clearly described. 

It would take much greater apace than is available to do 
justice to the book, and many points noted for discussion are 
perforce left untouched. Wo repeat that it is a valuable record 
of the present state of electric traction and of the principles 
and conclusions guiding the action of an engineer in the 
responsible and difficult but fortunate and enviable position 
occupied by the author. 


p————————À 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. ] 
Measurement of Small Quantities of Electricity. The main 
difficulty encountered in the measurement of small capacities 
lies in the influence of neighbouring conductors. Even the 
measurement with concentric spheres is subject to an error of 
some 25 per cent. when the capacity to be measured is of the 
order of 20cm. F. Harms considers that the measurement of 
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any capacity below 100cm. is hopeless by the usual methods. 
He, therefore, does not measure the capacity of a small con- 
denser, but the induction of one plate upon the other. The 
arrangement adopted is shown in the diagram. The cylinder 
II. is joined up to the insulated pole of a battery, while the 
cylinder I. is put to earth, and the cylinder III. is permanently 
earthed. I. is then insulated and II. put to earth, and a charge 
is obtained on I. and the conductors connected with it which is 
proportional to the E. M. F. of the battery and the coeffi. 
cient of induction. The latter is determined experimentally, 
either by means of a ballistic galvanometer or by means of an 
electrometor method. The values obtained in a case specified 
were 41:3 and 41:55 respectively by the two methods. The 
new method is specially valuable in absolute measurements 
connected with atmospheric electricity. 
(F. Harus, Phys. Zeitschr., January 15, 1904.] 


Elimination of Secondary Rays in Radiography.—¥. Dessauer 
and B. Wiesner have devised an apparatus for radiography in 
which the disturbing effects of the secondary or S rays are 
eliminated, and the sharpness of tracing considerably increased. 
Observations hitherto made have shown that the diffuse 
reflection of hóntgen rays is strong in bodies containing 
water or fat, and this fact explains the difficulty of obtaining 
good radiographs through layers of fat, or of fractures attended 
with considerable effusion of blood. The process adopted by 
the authors is practically that of filtering of the secondary 
rays by means of a tube suitably arranged. Such a tube is 


shown in the diagram, where A is the anti-cathode, SS the 
secondary rays, and RR the Róntgen rays. The elimination 
of the secondary rays is brought about by utilising the fact 
that they are produced in the greatest quantity near the 
source. The inner wall of the short upper tube T is the 
most prolific source of S-rays. The lower tube is shielded 
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from the direct impact of the X-rays by the upper tubo, and 
whatever residuary S-rays impinge upon the plate are incapable 
of fogging the negative or producing loss of detail. 

[F. Dessarer and B. Wiesner, Phys. Zeitschr., January 15, 1901.) 


Action of Radium Rays on Mercurous Sults.—When making 
Clark cells it is observed that the mercurous sulphate in the 
depolarising paste rapidly changes from white to a dark colour 
if a cell is felt exposed to light. S. Skinner has investigated 
the manner in which this change is affected by the various 
known forms of radiation. In sunlight, the active portion 
consists of the violet and ultra-violet rays. Becquerel rays 
from uranium nitrate have no effect, and X-rays require a very 
long exposure to produce any change of colour. The rays 
from 10 milligrammes of radium bromide, mounted as usual 
under mica, produce a visible result in 24 hours, while in three 
or four days they produce a very marked darkening. The 
mercurous salt phosphoresces very slightly in the presence of 
the rays. The author believes that the darkening is due, not 
to polymerisation or to the separation of metallic mercury, 
but to the formation of a mercury sub-sulphate. | 

(S. SKINNER, Proc. Cambridge Phil. Soc., January 12, 1904.) 


Liberation of Electrons by Rontgen Rays.—J. J. Thomson has 
devised a simple way of showing that a metal exposed to 
Röntgen rays gives out cathode rays. He mounts a small 
gold-leaf electroscope on a quartz support in a vessel in which 
a very good vacuum can be produced. When the vessel is 
exhausted and the gold leaves exposed to Röntgen rays they 
diverge, and on testing they are found to have a charge of 
positive electricity. If, before exposure to the rays, the leaves 
are charged negatively, then, when the rays are applied, the 
leaves at first collapse and then diverge ; while, if the initial 
charge is positive, the divergence of the leaves increases from 
the time of putting on the rays. This is a very direct proof 
that the gold leaves when exposed to the rays acquire positive 
and lose negative electricity. 

(J. J. Тномвох, Proc. Cambridge Phil. Soc., January 12, 1904.] 


Production of N-rays by Sound Mes. The fact that the 
flexure of bodies provokes the emission of N-rays has led J. 
Macé de Lépinay to try whether sound waves produce the 
same effect. A sounding body undergoes a large number of 
alternate deformations per second. Experiments made with a 
tuning fork and with a cylinder of steel or bronze have yielded 
an affirmative result. The best results were obtained with a 
steel cylinder 30cm. Jong and 2 cubic cm. in diameter, sus- 
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pended at its two principal nodes, and made to give out a 
musical note with a hammer. The increase in luminescence 
of a calcium sulphide screen under the influence of the 
vibrations was very marked. On suddenly stopping the 
vibrations, the luminosity gradually died down, and this 
effect was about the easiest to observe. It was noticed, how- 
ever, that the increase of luminosity was feebler near the 
nodes than near the ventral segments, and this led the author 
to conclude that the real cause of the increased brightness of 
the screen lay in the air-waves. This was proved to be the case 
by interposing a screen of lead 2mm. thick or a layer of water 
2cm. thick in the path of the N.rays. This had the effect of 
completely intercepting the N-rays, but left the air-waves access 
to the screen by diffraction. The phenomenon then remained 
the same as before. A great simplification is introduced into 
this experiment by employing a siren with independent air- 
blast. It is placed in a darkened room, so that the rotating 
disc is only faintly visible. As soon as it is made to sound, 
the disc becomes more clearly visible. The subjective element 
may be eliminated by carefully stopping the ears and having an 
assistant to turn the sounding blast on and off. 
[J. M. pe Lépinay, Comptes Rendus, January 11, 1904.] 


RADIO-ACTIVITY.* 
BY FREDK. SODDY, M.A. 
( Continued from p. 522.) 


liadium.—In spite of the enormous radio-activity of this 
element and the many additional properties it possesses in 
consequence, radium is very similar to thorium in the general 
character of its radioactivity. Its activity is, however, at least a 
million times greater. It produces strong visible fluorescence 
when its rays fall upon certain substances—e.g., the platino- 
cyanides, zinc blende, zinc silicate, diamond, glass, &c.,— which 
affords an optical means of detecting and estimating the radio- 
activity. It is rather a curious fact that magnesium platino- 
cyanide, which is one of the best fluorescers under the X-rays, 
does not respond to the radium rays. Of the other platino- 
cyanides, barium and calcium fluoresce green, sodium yellow 
and lithium red, the same as for the X-rays. If the salts are 
in the form of large crystals most beautiful effects can be 
obtained, even with only a few milligrammes of the pure 
radium compounds. 

M. and Mme. Curie (Comptes Rendus, 1899, 129, p. 823) 
discovered that radium has the power of conferring radio- 
activity on its surroundings, and this phenomenon was later 
studied by Curie and Debeirne (C«mptes Rendus, 1901, 132, 
p. 768 ; 1902, 133, pp. 276 and 931). Fora long time these 
investigators held the view that the radioactivity was 
* induced" in the inactive matter by the radiations of the 
radium. It is now generally admitted that the “induced ” or 
imparted activity of radium is caused by the emanation in a 
precisely analogous manner to that of the allied phenomena in 
the case of thorium. Dorn (Abk. der Naturforsch. Ges. für Halle, 
1900) recognised the existence of the radium emanation, analo- 
gous to that already described by Rutherford for thorium, and 
pointed out that its activity lasted a much longer time than 
in the case of the thorium emanation. It can still be detected 
several weeks after it has been separated from the radium 
producing it. The imparted radio-activity from radium on 
the contrary decays more rapidly than that from thorium, 
falling to half value in about 30 minutes. 

Nearly all dry solid radium compounds give out very little 
emanation until they are warmed or dissolved, when there 
oceurs a sudden evolution of the stored-up emanation several 
thousand times greater than that ordinarily given by the cold 
dry salt. If this is swept away by a current of gas or extracted 
by a mercury pump and stored, it will be found that the gas 
is spontaneously luminous in the dark and remains so for 


* These articles are based on a series of 12 lectures which Mr. Soddy 
has delivered at University College, London. After publication in 
The Electrician they will be revised and amplitied by the author, and be 
published in book form by “ The Electrician " Printing and Publishing Co, 
All rights reserved. i 
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several weeks, the luminosity continuously diminishing till 
finally it completely disappears. Once the emanation is 
extracted in this manner from any given sample of radium, 
no appreciable further quantity can be then obtained. As the 
activity of the gas extracted diminishes with lapse of time, a 
fresh crop is manufactured by the radium, the total radio- 
activity due to emanation being at all times constant. The 
explanation is the same as in the case of thorium and thorium 
X, and the rate of decay of the activity of the radium emam. 
tion is similar to that of thorium X, being about 6,000 times 
slower than in the case of the thorium emanation. Bat the 
radium emanation, although otherwise similar in general pro- 
perties to the thorium emanation, escapes into the air with 
even less facility from solid compounds. In both cases, » 
far as we know, the emanation escapes instantaneously from 
the compounds in aqueous solution. The emanation is hein? 
continuously produced by radium at a constant rate, in exactly 
the same manner as thorium X is produced from thorium. — 
Owing to the comparatively slow rate of decay of its activity, 
the radium emanation, when it does not succeed in escapinz 
accumulates in the compound producing it to a much mor 
marked extent than in the case of thorium. It has been shown 
that if the amount stored up in a radium or thorium cor 
pound (from which no emanation escapes) at the equilibrium 
point where the loss through decay balances the continuet 
production, is represented by N, and q,is the amount pre 
duced per second, N,4,21;A, where A is the radioactive 
constant. (Rutherford and Soddy, Phil. Mag., 1903, Vl. 
5, p. 450.) 1/A for the thorium emanation - 87, but i 
the radium emanation = 463,000. This relation has he! 
experimentally verified in a quantitative manner in t 
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case of radium. Thus about 6,000 times as much eman: 
tion is stored up in a non-emanating radium compu 
under conditions of radioactive equilibrium as is pre" 
in a thorium compound under the same conditions; her- 
the sudden “rush” of emanation when a solid radu: 
compound is dissolved, which is much more marked than“ 
the case of a thorium compound. The stored-up emanat! 
and the imparted activity it produces in the mass of the c" 
pound constitutes the greater part of ita radio-activity. un 
they are removed by keeping the radium in solution m ie 
open air for some hours, the activity of salt after evaporst* 
to dryness is very much enfecbled, but slowly recovers It * 
the emanation and imparted activity is regenerated in 2 
compound. The non-separable radio-activity of the radii: 
which is retained after solution, &c., is about 25 per cem. 
the activity ultimately attained, and, as in the case of thor”. 
and uranium, consiste only of a-radiations. T 
This enfeeblement of the activity of radium prepara 
through damp and the corresponding increase of activity о dr 
solid salts from the moment of their preparation from their о 
tion was known many years before the changes were connec 
with the escape and re accumulation respectively ot " 
radio active emanation (Giesel, Wied. Ann, 1899, VIA. P.“ 
M. and Mme. Curie, Сеп. ples Lievlus, 1902, 134, p. 85.) Fig. = | 
shows the curves obtained for the recovery of the activit) | 
radium compounds and the decay of the activity of the enu? 
tion. They arein every respect analogous to those given for: 
case of thorium and thorium X (see Fig. 24). In enve $ 
the activity regained, between the minimum and тахт” 
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activities, is taken as 100. Curve B was obtained by storing 
the emanation mixed with air in a gasholder over mercury, and 
removing from day to day an aliquot portion, which was intro- 
duced into a testing vessel provided with an internal electrode, 
so that the ionisation current through the gas due to the 
emanation could be determined. 

The current is measured immediately after the introduction 
of the emanation, for the activity rises rapidly at first owing 
to the production of the matter causing the imparted activity 
from the emanation. It will be seen that the activity of the 
emanation falls to half value in about 3:7 days, and the value 
of A is about 2:2 x 1079, M. Curie (Comptes Rendus, 1902, 
135, p. 857) found that the penetrating rays from a sealed gas 
tube containing the radium emanation decayed to half value 
in four days, and this constitutes a separate determination of 
the decay of the emanation. For although the rays in question 
do not come from the emanation, which we know gives no 
B-rays, but from the imparted activity, it can be shown by the 
disintegration theory that the rate of decay after the first few 
hours must be that of the radio-activity of the emanation in 
the tube. By subjecting the sealed tubes during the experi- 
ments to temperatures varying between 450°C. and — 180°C. 
it was shown that the rate of decay, and therefore the 
radio-active constant A, is completely unaffectcd by change of 
temperature. 

The disturbing effects of the later stages of the disintegra- 
tion, as, e.g., the imparted activity, upon the course of the 
earlier ones which has already been referred to for thorium is 
much more marked in the case of radium. Curve A (Fig. 2$) 
was obtained by working with radium that had been kept in 
solution some hours before evaporating to dryness. If, how- 
ever, the dry salt containing its maximum charge of occluded 
or stored-up emanation is dissolved in water and immediately 
evaporated to dryness, the emanation completely escapes, but 
the imparted activity, produced by it in the compound, 
remains with the radium. The activity instead of being 
reduced by this treatment to the 25 per cent. constant mini- 
mum, is only reduced to about 60 per cent. of tho value it 
ultimately attains to. But a very rapid decay to nearly the 
25 per cent. value occurs in the course of the first three or 
four hours after the evaporation. This is duc to the imparted 
activity produced in the compound by the stored-up emanation 
rapidly decaying when the latter is removed. After a few 
hours the activity again commences to Increase, and tho subse- 
quent progress of the recovery is the same as incurve A. The 
converse of this phenomenon is to be found in the rapid 
increase of activity tor the first few hours when the emanation 
is introduced into a fresh vessel. If the central electrode 
is made negativo with respect to the vessel the imparted 
activity is concentrated solely upon it, as in the case of that 
from thorium. After the introduction of the emanation the 
activity steadily rises, very rapidly indeed for the first few 
minutes, and then slowly for three or four hours until it attains 
a maximum nearly twice as great as at first. If at any time 
the central electrode is removed, the imparted activity npon it 
will be found to account for the increase of the value of the 
activity above the original value. Or, the emanation may be 
suddenly blown out at any stage, when the current through 
the gas is reduced to the proportion of the total activity due 
to the imparted matter on the negative electrode. 

The curve of decay of the radium imparted activity is very 
irregular (Rutherford and Miss Brooks, Phil. Mag., 1902, 
VI., 4, p. 18.) It consists of (1) a very rapid decrease to 
possibly 20 per cent. of the original value in the course 
of a few minutes ; (2) a period of a few minutes of slow change ; 
(3) a final geometrical decrease to zero, the activity falling to 
half value in 30 minutes. Now, under certain circumstances, 
an irregular curve can be obtained also for the thorium 
imparted activity (Rutherford, Phys. Zeit., 1902.) If a wire 
is exposed for a short time only to the emanation of thorium, 
it is found on removal that the imparted activity increases at 
first instead of decaying, and may rise in the course of the 
first few hours to three or four times its initial value, from that 
point decaying at the normal rate to half value in 11 houts. 
So also in the case of radium, the initial rapid decrease of the 
imparted activity is the more marked the shorter the time 


of exposure to the action of the emanation. These effects 
would be produced in each case if the disintegration causing 
the activity of the imparted matter, instead of being single, 
consisted of more than one successive change whose combined 
effects give rise to the radio-activity. The rate of change of 
the first stage of the imparted matter of radium is very rapid, 
being comparable with that of the thorium emanation, and 
this intermediate product accounts for the initial rapid increase 
of activity when the emanation is transferred to a new vessel, 
as well as for the initial rapid decay of the imparted activity 
after the omanation is removed. 
(To be continued.) 


CUT-OUTS AND THE BRISTOL FIRE. 


Mr. Leonard Andrews has sent us the following communi- 
cation with regard to the disastrous fire which occurred at the 
Bristol Temple Back generating station on the evening of 
December 23, 1903, and the recent correspondence on cut-outs 
in our columns :— 


Those engineers who remember what a high-tension switchboard was 
like before the introduction of the Ferranti single-pole cellular board will 
be thankful that the serious calamity at Bristol (described on p. 404 of 
The Electrician of January 1st) did not occur before the now generally- 
recognised merits of this board were fully established. The system has 
been introduced into so many stations, and there have been so few break- 
downs of a really serious nature, that it has been considered by many to 
be the acme of safety, simplicity and reliability, and those of us who 
have expressed the opinion that there were some weak points in the 
design have been considered pessimistic faddists. There can now, how- 
ever, be no doubt that very serious dangers do exist, and although it may 
be several years before another such outbreak occurs, those engineers 
who are responsible for systems similarly equipped are bound to realise 
their danger. That this is so is evident from the fact that from all parts 
of the country we hear of steps being taken to prevent such another 
catastrophe. I will, however, take this opportunity of expressing the 
opinion that the general principle of cellular construction is undoubtedly 
right, but to be sufficiently eafe it must be carried much further than in 
the present standard Ferranti board. The divisions between the cells 
must be capable of resisting the attack of the severest arc imaginable. 

The weakest feature of the present design is the cramping together of 
all the high-tension connections into so emall a compass, with the result 
that an arc having been once started more or less complete destruction 
of the board has followed as a natural consequence. It is evident from 
the published reporta of the Bristol breakdown that the origin of the 
trouble was the failure of one or more generator fuses. Whether the 
blowing of the fuse was due to a fault on a generator, to a loose connec- 
tion in the fuse or to mere deterioration of the fuse wire will probably 
never be known. The one thing apparent is, that if fuses had not been 
used in the generator circuits the trouble would not have occurred. The 
question now arises as to whether, if fuses are done away with, it is 
necessary to replace them by any other device. It is argued against such 
replacement that an attendant must be kept on the board, and he can 
instantly operate the switch controlling any generator that shows signs of 
failing. If the fault on the generator is a breakdown to earth, the noise 
and fireworks accompanying the failure will, doubtless, be ample indica- 
tion as to which machine it is that is running amuck. But a generator 
may fail in several ways without giving any such visual or aural indica- 
tion that it is behaving abnormally. What, for instance, is more likely 
to occur than the interruption or short-circuit of the field current of the 
exciter of a separately excited alternator connected in parallel with 
others? This alternator of course becomes a short-circuit on the bus 
bars, and the first notification the switchboard attendant has of the trouble 
is a general drop of pressure across the main bus bars. He immediately 
looks at his ammeters to see the cause. The ammeter of the faulty machine 
will be hard over because of the short-circuit current passing through it, 
but the ammeters of the healthy generators are now carrying the whole 
of the outside load, in addition to the short-circuit current feeding the 
faulty generator, and as a consequence these ammeters will also be hard 
over. The pressure continues to fall and the attendant looks anxiously 
at the generators for some further indication to guide him in his opera- 
tions. To his great relief he sees one of the generators smoking, and 
instantly switches it out, reasonably imagining that it is the faulty 
generator. He finds, however, to his horror, that he has switched out 
one of the healthy machines that was doing more than its share of the 
work and the burden upon the others is in consequence enormously 
increased. Nothing can now save the situation but a complete shut- 
down, and a fresh start, with all the delay of re-paralleling and switching 
on of feeder sections one by one. | i 

The next point to be considered is, should some discriminating device 
be used merely as a current direction indicator, and the actual switching 
operations be left to the attendant, or should it be used to operate an 
automatic circuit-breaker? It is probable that the radical alterations 
necessary to equip the majority of existing switchboards with automatic 
circuit-breakers will deter engineers from considering the latter alterna- 
tive. Where, however, new boards are being erected, thereis much to be 
said in favour of installing reverse current circuit-breakers, as is being 
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done on the Continent and in the United States. Alternating current, 
discriminating cut-outs can be relied upon to effectually isolate any fault 
except a low-resistance short-circuit across the generator leads, but under 
these very exceptional conditions the cut-out will not introduce any 
further elements of risk; it will merely remain inoperative, and the con- 
ditions will be the same as if the cut-out had not been installed—that is 
to say, it will be necessary to depend upon hand operation only. In the 
event of any other fault occurring, such as a failure of the generator field 
а breakdown of the engine or the flashing to pole-pieces of the armature, 
the cut-out will behave as required. If these cut.outs are made to 
operate on a reverse current of not less than 30 per cent. of the full-load 
current it is not necessary to cut them out of action during synchronising 
operations. 

Mr. Clothier has suggested that if a discriminating cut-out pos- 
sesses some time element it is no better than a fuse in respect of the 
instantaneous isolation of the fault. This, however, is not the point. 
The use of fuses on generator circuits is theoretically wrong, because the 
fuses on the healthy generators are liable to blow before the fuse on the 
faulty generator. That this does not always happen merely shows that 
fuses cannot be relied upon to always blow at the current they are set for. 
There is, however, another point in favour of automatically-operated cut- 
outs as compared with fuses. The blowing of a fuse is bound to volatilise 
& considerable quantity of metal, and this forms & highly conducting 
vapour which tends to maintain the arc. Although in many modern 
fuses this arc is, in the majority of cases, effectually extinguished, it is 
doubtful whether any design of fuse has yet been introduced that can be 
relied upon to do so under all conditions. Now, in a properly designed 
oil circuit-breaker no metal is volatilised and no arc is formed. I do not 
wish to conyey the idea that the design of a reliable discriminating 
cut-out for alternating currents is by any means a simple matter, I have 
closely studied the behaviour of these interesting devices under actual 
working conditions for over nine years, and haveat times almost despaired 
of surmounting all of the many difficulties that have from time to time 
arisen. The actual conditions under which these cut-outs have been 
tried include short-circuits on feeders, failures of engines, open circuits 
in field windings, &c. By investigating the respective conditions by aid 
of a Duddell oscillograph we have been able to so modify the design of our 
cut-out release as to ensure its working under all conditions except that 
of a dead short across the generator leads. The conclusions we have 
come to may be briefly summarised as follows :— 

Alternating-current discriminating cut-outs cannot be relied upon to 
isolate a low resistance fault on generator leads or on duplicate feeders. 
A cut-out that will isolate a generator should it lose its field may fail to 
isolate a generator the engine of which has broken down, or vice versa, 
unless the cut-out is specially designed to deal with both conditions. 
Some types of discriminating cut-outs will operate on & heavy forward 
current, and are in consequence no better than fuses. Some cut-outs 
that will operate on a small reverse current will fail to do so on a heavy 
reverse current, or vice versa. Alternating-current discriminating cut- 
outs can be made that will under no conditions cut off a generator so 
long as it continues to supply current to the 'bus bars, but will isolate a 
failing machine immediately it tends to short circuit the 'bus bars, whether 
ihe failure be due to & broken down engine, a loss of excitation or to an 
earth in the armature, provided such earth is not a very low resistance 
fault on the terminal connected to an unearthed 'bus bar. 

It is an interesting fact that so long as the supply was kept on at 
Bristol the pressure across the 'bus bars did not fall below 60 per cent. 
of normal pressure, although the 'bus bars were the whole time short- 
circuited by a most destructive aro. 


Paris Metropolitan Railway.—We stated in our last issue, 
on the authority of the British Westinghouse Co., that the 
Paris Metropolitan Railway had decided to abandon the use 
of power cables carrying large currents through the train, and 
had awarded a contract to the French Westinghouse Co. 
for the supply of 100 complete equipments of their electro- 
pneumatic turret type control apparatus to replace the present 
system. The British Thomson Houston Co. have informed us 
that this pneumatic system is not to be used exclusively, but 
that the French Thomson-Houston Co. have also received an 
order for 100 complete equipments of the Sprague multiple 
unit system of train control similar to the one employed on the 
Central London, Great Northern and City and North-Eastern 
Railways, and on one of the trial trains of the Metropolitan- 
District Railway. The trains equipped with this system will 
be employed on No. 3 live of the Paris Metropolitan Railway, 
which, it is expected, will be opened to the public next summer. 
Up to the present the Paris Metropolitan have employed and 
are still making use of the Thomson-Houston double unit 
system of train control, which was fully described on pp. 33 
and 34 of our issue of April 24th last. Although in this 
case a cable extends the entire length of the train, the British- 
Thomson Co. inform us that this system has nevertheless 
gtven entire satisfaction and has never been the cause of апу 
aceident, | 


ROYAL COMMISSION ON LONDON TRAFFIC. 
Friday, January 22. 

Capt. J. W. NOTT BOWER, the City Commissioner of Police, in deal. 
ing with the various causes of obstruction to the traffic in London, 
specially mentioned the breaking up of streets by the electric lighting 
companies. In one instance,in Old Jewry,two gangs of men were employed 
by different electric supply companies, and one gang dug up and 
replaced a trench, whilst immediately afterwards the other gang followed 
and re-opened the same trench. Although the police received notices 
from the Post Office authorities of their intention to open manholes, it 
often happened that the men had actualty been at work for some hours 
before the notice was received. In the case of the electric supply com. 
panies, however, no such notice, either with regard to manholes or boxes, 
was received, nothwithstanding that the position of these street boxes 
caused serious inconvenience and obstruction. Litigation was at the 
moment pending between the Corporation and the Post Office as to 
the powers of the police todeal with these obstructions in the streets, the 
Post Office contending that their employés, as servants of the Crown, 
were exempt from interference by the Police. On the other hand, the 
electric lighting companies were arguing that their provisional orders 
and acts over-ride the previous general law on the matter. He con. 
sidered that the police, in all new acts affecting the City, should be 
empowered to regulate this matter. Although regulations had been 
made by the Corporation prohibiting the opening of these manholes 
(except in case of emergency) between 8 a.m. and 8 p.m, m 
notics was taken of them by the companies. He regretted that the 
bill of 1902 promoted by the Corporation in respect to this matter 
was not passed. Litigation upon this latter question had also been 
instituted, but inasmuch as the companies had since agreed to 
comply with the regulation as far as possible, the matter remained 
in abeyance. As to means for relieving the congestion of pedestrian 
traffic, he did not favour subways, as all experience pointed to 
the fact that the public preferred to wait at congested parts until the 
police made a crossing possible. He considered that the suggestion to 
bring a tramway along the Embankment and across Blackfriars Bridge 
most inadvisable and injudicious. It would serve no useful purpose as 
it would not touch the City again, and afforded no advantage as a north 
and east route. If this route were sanctioned, it would probably be used 
later on as an argument in favour of a more direct tramway route from 
north to south via. New Bridge-street, Ludgate-circus, and Farringdon- 
street, a proposal to which the strongest possible objection was offered, 
as if would lead to a complete dislocation of the traffic and cause very 
serious congestion. A suggestion had been made that a tramway over 
Westminster Bridge would relieve the traffic in Fleet-street, but with this 
he totally disagreed. Referring to the evidence given by Mr. Sellon that 
the introduction of electric tramways into Liverpool had resulted in a 
much better state of things with regard to traffic regulation, he said his 
experience at Liverpool, where he was previously chief constable, was of 
an entirely different character. The tramways created a much larger 
amount of congestion. To such an extent did the Tramways committee 
realise this, that they undertook to pay, out of the tramway profits, for 
the provision of 25 extra constables to manage the greater traffic. This 
amounted to some £2,000 per year in a city like Liverpool where the 
traffic was not so heavy, and the streets wider than those in London. 

The CHAIRMAN: Were there not compensating advantanges ? None 
for the traffic, although, of course, there were some for the people wh) 
used the tramway. This was to be scen by the numbcr of passengers 
carried. 

I suppose the advantages were more than the disadvantages? You 
would not propose to take the tramways away ?—Oh, no. There is no 
doubt that the tramways are popular, and I would not like to say that, 
even from my own point of view, I would do away with them at 
Liverpool. 

By Mr. GIBB: He did not agree with the evidence that the introdac- 
tion of tramways resulted in a better regulation of traffic. He spoke as 
an expert having the public interest at heart, whereas many of the 
witnesses before him had given their evidence with a strong prejudice 
in favour of tramways. He thought there would be less congestion 
with the present large number of omnibuses than with a smaller number 
of tramcars. 

By Sir JOHN POYNDER DICKSON-POYNDER: There would be no 
objection to surface tramways coming to the edge of the City and then 
dipping underground. He was confident he could deal with the trafic 
during the period of construction provided he had the necessary powers 
to specify times of work in different parts of the City. | 

Mr. FRANK FRANCIS, executive superintendent of the City Police 
Force, gave similar evidence. 


BOOKS RECEIVED. 

(Copies of the undermentioned works can be had from The Electrician office, post 
ree, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 

“ Konstrukion und Berechnung vor Selbstanlassern für elektrische 
Aufzüge mit Druckknopfsteuerung." By Dr. Hugo Mosler. (Berlin: 
Julius Springer.) 3m. 

„J. Année Electrique, Electrothérapique et Radiographique.“ By 
Dr, Fovenu de Courmelles. (Paris: Ch. Béranger.) 3fr. 50c. 

“Science Abstracts,” January, 1904. Section A.—Thysiex. 
Section B.— Electrical Engineering. (London: E. and F. N. Spon 
ltd. 1s. 6d. each. 
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CORRESPONDENCE. 


— —— 


PARALLELING ALTERNATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


bus bars, this is not possible. The values of reverse current 

at which this will operate vary very considerably with the 

'bus bar volts. ——Yours, &c., CHARLES C. GARRARD. 
Manchester, Jan. 23. 


SIR: From one of the editorial notes in the last issue of | THE DISSIPATION OF ENERGY BY EDDY CURRENTS. 


your journal, I see that my Paper gives the impression that I 


consider machines with large coefficients of speed variation to ' 


be better adapted for driving parallel alternators than engines 
of high uniformity of speed. This is, however, not exactly 
what I meant to say. The object of the Paper was to point 
out that it is possible to obtain excellent results with alter- 
nators driven by single-crank steam or gas engines. My 
opinion is that there is very little to choose between single 
and multi-crank prime movers, as far as parallel running is 
concerned, but that, as pointed out in the Paper on p. 10, 
multi crank sets must have a smaller coefficient than single- 
synchronising force 
crank sets, on account of the ratio г. -~ > eee 

initial variable pressure 
being larger. 

Nevertheless, an increase in the flywhcel masses (or, which 
is the same thing, a decrease of / is always a net gain where 
alternators give trouble, and certainly better than damping, 
but to go with 4 below the famous figure of „ is, in my 
opinion, a waste of material. 

I hope to say a few more words on the subject at the 
adjourned discussion on February 15th.— Yours, &c., 

Bradford, Jan. 23. Н. Bonurk. 


CUT-OUTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Your issue of October 16, 1903, contains an article 
on the above subject by Mr. A. Press, in which, if I under- 
stand it rightly, he would point out that the energy dissipated 
by electric currents induced in a circular plate varies enor- 
mously when the plate is rotated about its axis of figure in a 
magnetic field whose direction is in the plane of the plate, but 
whose density is varied, as shown by the curves in his Fig. 1. 
The dissipation of energy is stated to vary as much as seven- 
fold or more. 

Mr. M. S. Duffitt, who helped me in connection with experi- 
ments on the above subject (see Proc. Loy. Soc., Vol. LXX., 
p. 359), has worked out the cases in which a cylinder, whose 
length is equal to its diameter, is rotated about its axis of 
figure in magnetic fields whose directions are at right angles 
to this axis, and whose densities vary as shown in Mr Press’ 
curves ] and 5 Fig. l. The induced currents ure assumed to 
flow on the surfaces of cylinders similar to and concentric 
with the cylinder. The results show that the dissipation 
of energy, in the case in which the distribution is as repre- 
sented by curve 5, instead of being more than sevenfold, as in 
Mr. Press’ Paper, is about 0:9 of the dissipation of energy m 
the case in which the distribution of the same total flux is as 
represented by curve 1. 

The results also apply to circular plates whose diameters are 


SIR: In reference to Mr. Leonard Andrews’ letter in your | much greater than their thickness.— Yours, &c. 


issue of the 22nd inst., the advantage of the relay type of 
reverse current cut-out over the compound-wound direct-acting, 
for continuous-current circuits, consists in the fact that a trip 
coil can be easily made which will knock out the circuit- 
breaker with 50 or 100 volts, or even less, across its terminals, 
and will not be damaged in the slightest if 500 volts are 
applied. This is by reason of the circumstance that the trip 
coil is only in circuit for an instant, when its circuit is made by 
the reverse current relay, the action of which is quite inde- 
pendent of the 'bus bar voltage. With a compound-wound 
cut-out, however, with the shunt coil connected across the 


London, Jan. 21. ERNEST WILSON. 


DESCRIPTIONS OF ELECTRIC TRAMWAYS AND 
RAILWAYS IN THE UNITED KINGDOM. 


In the volumes of The Electriciun set out below, descriptions 
are given (in most cases fully illustrated) of many of the 
electrical tramways and railway undertakings of which data 
and statistics are given in the Sheet Table published with 
this issuo. 


Dam 


| voL T3 VOL. PAGE, PAGR. 
Aberdeen 51 320 | 39 382 ! Lowestoft "Fm ^l 586 
BAE s | 52 238 Dublin United | 40 283 Manches er Corporation. 50 672, 715 
Bessbrook-Newry .........^ 15 345 aa ои 47 | 587,667 | M-rsey Railway ............. |. 51 | 154, 200 
Bexley .... eere 51 977 | | 747 | M-tropolitan District (exp. || 45 163 
Birkenhead ........... ......... ! 46 | 772 East Ham | 47 515 | line) 
Birmingham ................-. 25 325 Казгатоп!һ.................... 47 749 Me‘ropolitan District Rail- | 
Birmingham Corporation...| 52 514 ' Giants Causeway, 10 | 523,545 | way 51 5, 64, 294 
Black burn q 42 | 752 Glasgow. . eMe e 42 104 Middlesbrough. Stockton 
Black ool | 14 588 | Gt. Northern & City Railway | 52 490, 558 , Thornaby 41 | 455 
R а 43 а, Helfer . ...... ..... . 2 ae | Middleton ИЕТ E r D 
Bisses ИРИ 44 , 849 | Huddersfield .................. Norwich ees : 
Bournemouth .................. 50 462 ЕТУИ a | Е ме | 51 | i 
29 63 [panici iuo ve eoe 1 orth- Eastern Rail way... 
Bradford..................... | 41 609 РӮ 32 291 | 52 | 475, 519 
Brighton (Magnus Volk). 11 388 Isle of Man [| | 55 449 Mans ae 51 440 
Brighton Corporation ...... 48 | WVC nye Tee l 35 | 555, 647 | Oldham, Ashton aad Hyde 43 489 
Brighton - Rottingdean Sea-, 35 55 | 44 458 i Plymouth ..................... | 48 831 
shore m TM Isle of Thanet 8 E PRIN "i re | Potteries ........................ 2 | ги 
Bio! | 1 Kidderminster & Stourport | | { 
Burton“ on- Trent 52 | 288 | Kirkcaldy .. . . . 50 415 КОШЕГЕ не 51 114 
Gardi! Ren 49 293 Lancashire & Yorkshire Ry 52 401 1 Rothesay — | 90 | 774 
Carlisle _........................ 42 | 294 pi Lancasterõr‚ 2 "ie | е 1 5 e 2 856 
45 210, 270 Sheffield ....................... | 
| | ,431 | Leeds . q 40 76 Scutbémpton 44 815 
Central London Railway 4 | 654,730 | 50 5l | Pe oe 46 221, 496 
9822 | 89 555 Southend Corporation ...... 47 | 513 
46 538,932 f,; 40 786 | Southend Pier 25 457 
С Баай и ырынын аннын 49 | 457 F | 42 99 | South Lancashire ............ 50 | 975, 1015 
% | 9 45 | 953 | South Staffordshire ...... «. 34 9 
| 29 | 3,227 | 52 | 489,502 || Southport... . 45 | 510,546 
Ciy & South London | 387.528 | Liverpool Overhead ..... al uo. cm аз ^ 416 
Railway | | 87 | 766 — Sunderland... | 45 659 
| 52 | 323,363 51 19,112,159 Swans ww. . 45 433 
535 London Co. Council ...... | 52 E | Tyne-ide ....................... 2 | = 
Cleckbheatoo n 50 172 | г 
| е 40 284 4l 786 | Waterloo and City ...... { 42 365 
'! { 42 289 | 46 8 West Bromwich .............. 50 371 
Созеп{гу........................ 56 115 | London United ............ 47 977 | Wigan ................... 47 246 
Croydon... . 47 899 48 4 [Wolverhampton cee. 49 | 215 
Dcuglas Southern | 98 177 | | 51 14,85 | | 
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Since our last issue the following bills of electrical interest have been 
certified by the Private Bill examiners as having complied with standing 
orders :—Ulster Electric Power, Leicestershire and Warwickshire Electric 
Power, Southport-Lytham Tramroad, Preston-Blackburn Tramways, Har- 
row Road-Paddington Tramways, Derbyshire and Notts Electric Power, 
Saddleworth and Springhead Tramways (Abandonment), Stretford Urban 
District Council, Swindon Corporation, Isle of Thanet Light Railways, 
Watford and Distiict Tramways, Great Northern and City Railway, Man- 
chester Corporation Tramways, Tynemouth Corporation, Bridlington Cor- 
poration, Bournemouth Corporation, Carlisle Corporation, Belfast Corpora- 
tion Tramways, Belfast and North-East Ireland Electricity and Power 
Gas, Wallasey Tramways and Improvements, Wolverhampton Corpora- 
tion, West Riding Tramways, Plymouth Corporation, Clyde Valley Electric 
Power, Dundee-Broughty Ferry and District Tramways, Paisley Tram- 
ways, Leith Tramways, Govan Burgh Electricity, Lothian Electric Power, 
Preston, Chorley and Horwich ‘Tramways and Leyton Urban District 
Council. 

In the case of the Romford tramways, no appearance having been 
entered when the examiners came to consider the bill, the measure was 
marked “dead.” 

The North Wales Electric Power Bill was found by the examiners not 
to have complied with standing orders, and has consequently been 
referred to the Standing Orders Committee. 


LEGAL INTELLIGENCE. 


City of London Electric Lighting Co. v. Nobbs & Son. 


At the City of London Court, last week, before Judge Lumley Smith, 
plaintiffs sought to recover £1. 168. 6d. for current supplied to Friend & 
Co. on a guarantee signed by defendants. 

Mr. NOBBS (the defendant) said he did not sign the guarantee himself. 
It was signed by a son of his some years ago, and he had never heard of 
the matter until now. His son was at present in Canada, and was at the 
time of the guarantee a partner to a certain extent in his business, but he 
had no right to sign any document which might involve thefirm in anything. 

Plaintiffs said defendants were landlords of the whole building, and it 
was in that capacity that plaintiffs considered they were entitled to reccive 
from defendants the guarantee for their own tenants. 

Defendant said he had a number of tenants in the building, but he had 
never undertaken to pay any of their electric lighting bills. 

TheJUDGE said he could not, under the cireumstances, hold defendants 
liable. It was not within the ordinary authority of a partner in a tailoring 
business to make the firm liable for light supplied to their tenants. 
Judgment for defendants, but without costs. 


British Accumulator Co. (Ltd.) and another v. Kramer. 

In the Chancery Division on Friday, Mr. Justice Kekewich heard a 
motion by the British Accumulator Co. (Ltd.) and the Allgemeine Accu- 
mulatorenwerke A.G. to restrain Arnold Kramer from carrying on 
business of any description under style or title of the British Acoumu- 
lator Co. (Ltd.), and from receiving and opening any letters addressed to 
that company. It also sought to restrain him from acting as manager 
and agent of the company and claimed delivery up of the furniture, books 
and other effects in the office at Victoria-street, Westminster, London. 

Mr. WARRINGTON, K.C., in support of the motion, stated that the 
German company carried on the manufacture and sale of electric accu- 
mulators at Vienna. In 1902 they proposed to establish a branch in 
London, and they employed defendant as their manager. Besides a 
salary he was to receive 10 per cent. of the net profits of the agency. 
The contract could not be cancelled during the term of 18 months from 
date of signature, Defendant took offices in Westminster, the rent and 
furniture being paid by plaintiff company. From the first it seemed to 
have been contemplated that eventually the British business would be 
turned into a limited company. In 1903 the British Accumulator Co. (Ltd.) 
was incorporated, and a verbal agreement was made that the business 
and all the assets of the British Accumulator Co. should be transferred 
to the limited concern. The defendant refused to hand over the books 
and other assets. Defendant called himself chief engineer and manager 
of the company although he had been appointed to no position by the 
limited company. Plaintiffs’ solicitors wrote defendant demanding the 
delivery of the assets of the company and defendant then made claims for 
compensation. 

Mr. STEWART SMITH, K.C., for defendant, read an affidavit in 
which Mr. Kramer said the offices were taken in his name as the landlord 
was not willing to let them toa foreign company. He was, therefore, 
personally liable for the rent. He had never represented the business as 
his own, and had always been willing to transfer the office and furniture 
to the plaintiff company provided that company paid the rent due to the 
landlord and freed him from all liability. There was a considerable 
balance due to him and a substantial counterclaim for wrongful dismissal. 

After discussion, it was arranged that plaintiff should give an under- 
taking to pay the rent due, and defendant deliver up all books, furniture 
plant, &., and possession of the оћісез. 

His Lordship crdered the costs of the motion to be costs in the action. 


Бїпс!аїг v. British Electric Car Oo. 


In the Chancery Division on Tuesday Mr. Justice Kekewich made tho 
о ‘оа! order for accounts оп a debenture-holders action, and continued 
the manager's appointment until July 31. 


Simplex Steel Conduit Co. (Ltd.) v. Metallic Seamless Tube 
Co. (Ltd ). 


This ease came before Mr. Justice Swinten Eady in the Chancery 
Division on Saturday. Mr Sebastian for plaintiffs moved for judgment 
on admissions by defendants. He said that plaint ff company was incor- 
porated in 1899 for the purpose of manufacturing and selling steel 
conduit and fittings and materials for electric cables. Their goods were 
very well known by the name Simplex." The defendants admitted that 
certain of their agents had supplied goods not of plaintiffs’ manufacture, 
under orders for ‘‘ Simplex ” goods. | 

His Lordship gave judgment for plaintiffs for an injunction. 


Greenhouse v. South Lancashire Electric Traction & Power Co. 


On Wednesday in the Court of Appeal (Lord Justices Vaughan 
Willlams, Stirling and Cozens-Hardy) defendants applied to advance the 
hearing of his appeal. 

Mr. HUGHES, K.C., for appellants, said defendant company had raised 
first debenture stock to the extent of £550,000. Recently it had become 
necessary to raise further capital for the purpose of the undertaking, and 
a scheme was prepared to which, of course, the assent of the debenture 
stockholders was necessary. £480,000 of debentures supported the 
scheme and £28,000 opposed. Plaintiff, who represented the dissentients, 
desired to restrain the company from carrying out the scheme, but the 
Vice-Chancellor of Lancashire dismissed his action without calling on the 
other side. Plaintiff had appealed, but the trustees could not act on tie 
resolution while the appeal was pending, and it was vital that the money 
should be raised without delay. 

Their Lordships directed that the appeal should te in the list on the 
next day on which County Palatine appeals were taken. 


Re Geipel’s Steam Trap Patent. 

In the Court of Appeal, before Lords Justices Vaughan Williams, 
Stirling and Cozens-Hardy, on Monday, the hearing was concluded of an 
appeal from an order of Mr. Justice Buckley on a petition for revocation 
of Geipel's patent for steam traps (7,860 of 1893), and there was also a 
cross appeal by the patentee on the question of the terms on which he 
should be allowed to disclaim, his lordship having found that the patent 
was invalid in certain particulars. (See report of Geipel v. Manchester 
Corporation " in The Electrician, Dec. 18, p. 345.) 

For the petitioners learned counsel submitted that at the daie 
of the patent there were hundreds of steam traps on the market, aud 
several that depended upon the expansion and contraction of metal by 
the action of steam. The respondent appealed against the part of the 
order which imposed as a condition on which the patentee should be 
allow to apply for the amendment of his claim that he should not ask 
for an injunction founded upon anything done prior to the date of amend- 
ment, unless the Court in trying the subsequent action was of opinion 
that the specification was framed originally in good faith and with 
reasonable skill and knowledge. For petitioners it was said that they 
had been making these traps for years. They brought this action to 
protect their customers, and it was only reasonable for the Court to say 
that no action should be brought in respect of traps made before the 
judgment. Their Lordships dismissed the respondents’ cross appeal 
and reserved judgment on the remainder of the case. 


Assessment of Telephone Wires. 

At Dumbarton last week, before Sheriff-substitute P. J. Blair, the 
National Telephone Co. and Glasgow Corporation appealed as to the 
assessment of their telephone wires. The appeals referred to the inter- 
pretation of sec. 347 of the Burgh Police (Scotland) Act, 1892, which 
provides that the annual value of underground gas and water pipes or 
underground works of any gas or water company or corporation shall, 
for assessment under the act, be held to be one-fourth of the annual 
value thereof." Appellants possess underground telephone wires in 
Clydebank, and they maintained the words “ ог corporation extended 
the interpretation of the section so as to give them the benefit of the 
three-fourths reduction in the police assessments. Respondents con- 
tended the section must be construed literally, and that therefore it only 
applied to gas and water. 

Decision deferred. 


Bacon and Curtis (Ltd.) v. D'Esterre. 


At Bournemouth County Court last week plaintiffs sought to recover 
£22, due on a contract for wiring a house. For plaintiffs it was stated 
that an estimate amounting to £26 was originally given, but subsequently 
defendant had a revised estimate for £22, certain items being omitted. 
The greater portion of the work was done, but when the account was 
rendered defendant declined to pay on the ground that the work bad not 
been completed. Plaintiffs’ men went to the house, which had in the 
meantime been let to a lady, but were refused admission. | 

After hearing the evidence his Honour held that plaintiffs were ready 
to execute the contract, and gave them judgment for £21. 


Electricity in Saw Mills.--All the machinery at the new saw 
mills of Messrs. John Herring & Co., Neweastle-on- Tyne, are operated 
by electric motors. The buildings and yard are lighted electrically. 
As n precaution against fire, all refuse is, immediately upon pro- 
duction, drawn by the suction of an electric fan through pipes, to 
be either “ bagged ` or burned. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Leicester Tramways committee require an assistant electrical and 
mechanical station engineer, a power station shift engineer, switch- 
board attendants, engine drivers, engine fitter and spare engine 
driver, foreman for maintaining and repairing overhead work, lines- 
men for overhead work, chief motor inspector, motor inspectors and 
motor instructors. Further particulars are set out in an advertise- 
ment, and applications, addressed to the chairman of the committee 
at the offices of the borough engineer, Mr. E. George Mawboy, 
M.Inst.C E., Town Hall, Leicester, by Feb. 2. 


The electricity department of West Ham County Borough require 
a clerk accustomed to working out consumers’ accounts on the 
maximum demand system, and with a thorough knowledge of 
shorthand and typewriting. Salary £100 per annum. Also a 
temporary ground foreman to supervise constructional and cable- 
laying work under the mains superintendent. Salary £3 per week. 
Applications to the borough electrical engineer, Mr. J. K. Bock, 
Abbey Mills, West Ham, E., by February 5. See also an 
advertisement. 

An assistant is required by a mains department for testing and 
inspecting installations in the North of London. See advertisement. 

Doncaster Corporation invite applications for the position of 
borough electrical engineer and tramways manager. Salary £300 
per annum. Applications to the town clerk (Mr. R. H. H. Tovey) 
y noon Feb. 9. See advertisement. 

An are lamp trimmer is wanted, preferably with experience with 
Crompton or New Century lamps. Apply 11 a.m., January 30, to 
27, Osborne-street, Whitechapel, E. See advertisement. 


Mr. II. D. Haigh of Huddersfield has been appointed manager 
of Psvehiloid. Limited, Love-street, Sheffield, in succession to Mr. 
R. G. Mercer, A. M. I. E. E., who has resigned to take up an appoint- 
ment with the British Westinghouse Co. 

The Senate of London University has appointed Prof. W. С. 
Unwin, F.R.S., à member of the governing body of the Battersea 
Polytechnic. 


Aberdeen.--On the occasion of the annual inspection of the 
Ferryhill electricity works by the Council on Friday last, the 
convener of the Gas and Electric Lighting committee (Mr. Geo. 
Kenp) stated that the number of units generated during the half- 
year to 19th inst. was 2,014,637, or four times zeeater than in 1899 
and 28 times greater than in 1804. After five years' working (in 
1599) the consumers numbered 569, and they were now 1,250. 
362 motors (aggregating 1,535 H.p.) were supplied with current, 
against 44 (159 n.p.) in 1899. Arc lamps had increased іп the same 
period from 812 to 689. The total capacity of the plant at Ferry- 
hill and Cotton street was 5,710 H.P., and a new 1,200 н.р. gene- 
rating set is to be put in. 


Abstracting Electricity.— At Birkenhead police-court last week 
& man named Martia was summoned for unlawfully making a 
connection to the Corporation mains and abstracting electrici:y 
without its being metered. 

It was stated that the Lorough electrical engineer on the 18th inst. 
visited premises, where defendant was employed, to inspect some fittings, 
and in the cellar found that a wire had been connected with the Corpora- 
tion terminals, and that current was being used without its being regis- 
tered by the me:er. Defendant admitted connecting the wires, and said 
that he had no intention of defrauding tho Corporation, but had done so 
to test an electric lamp for his employer. He had, however, neglected 
to disconnect after the experiment The bench held thero was no felo- 
nious intent, but the act under which the prosecution was taken gave 
the magistrates no option but to impose a penalty of £5. They did not, 
however, grant costs, and defendant was allowed 14 days to pay. 

Bath.— The electric tramway extension to Oldfield Park is open 
for traffic. 


Battersea (London).—The Borough Council have decided to 
reduce the charge for current through prepayment meters from 5d. 


to 4d. per unit. Extensions to the electric lighting cables are to be 
made. 


Belfast.— An inquiry was held on Tuesday into the application 
of the City Council for sanction to a loan of £4,350 for extending 
the electric light mains to the Knock district. 

Blackburn.— Гог the nine months ended December the deficit 
on the Corporation electric tramways was £2,144, compared with 


£1,812 in the corresponding period of 1902. The total deticit to 
date is £24,640. 


Bournemoath.—The Corporation and the Poole and District 
Electric Traction Co. have failed to agree upon the price to be paid 
by the Corporation for the company's electric tramway between 
Bournemouth and Poole, and the figure will have to be ascertained 
by an arbitrator. 


Biidgend.—The demand for electric current for private lighting 
has exceeded anticipations. The cost of the street electric lamps is 
£2 each per annum, compared with £9. 18s. 11d. for the gas lamps. 


Brighton.—The Board of Trade have approved the charges pro: 
posed to be inade by the Corporation for supplying electricity to 
Patcham and Preston Rural Districts. 


Caerphilly.— Several objections have been lodged to the Council's 
application for a provisional electric lighting order. 

Camberwell.—The Council are petitioning against the London, 
Camberwell and District Tramways bill, and in favour of the London 
County Council (Tramways and Improvements) bill. 


Carnarvon —A writ has been served upon the Council by the 
National Electric Construction Co. for dannges for alleged breach 
of contract in connection with the electricity supply scheme recently 
submitted to the Council by the co upany. 

Chiswick.—The Aberystwith and Chiswick Electricity Supply 


Corporation are laying mains in the new roads on the Stamford 
Brook estate. 


City of London —The Corporation expended £530 in opposition 
to the City and North-Eastern Suburban Electric Railway Bill 
of 1903 (rejected on financial grounds). The Streets committeo 
recommend the Common Council to “communicate with the 
Speaker of the House of Commions as to procedure in these matters, 
with the view of preventing this unnecessary waste of public money.” 

Dalkey.—The District Council have received a proposal from 
Mr. H. Walker to erect electricity works and to supply electric 
current between Pembroke and Bray at 444. per unit for private 
lighting, with special terms for public lighting. 

Devonport —The chairman of the Electric Power connmittee 
(Mr. Banbury) stated at а recent Council meeting that an agrce: 
ment had been signed between the Plymouth, Stonehouse and 
District Tramways Co. and the Corporation for the supply of current. 

For the month ended Dec. 16 the supply to the Devonport and District 
Tramways amounted to 75,216 units, compared with 57,000 in the corre- 
sponding month of the previous year, and to the Plymouth, Stonehous: 
and Devonport tramways 21,770, against 18,570. Ihe value of curren’ 
supplied during the quarter ended Dec. 31 was £1,107, compared with 
£447 for the corresponding period of 1902. 

Dorcaater.— Wheatley and Balby-with-Hexthorpe Council will 
oppose the Corporation bill for extending tho electricity supply area. 


Dulverton (Somerset) —A local builder (Mr. Fisher) has put 
down a steam dynamo and a battery of aceumulators at his saw- 
mills, and is supplying electricity for lighting the local post offico 
and a working men's club. A committee has been formed to proceed 
with a scheme for the electric lighting of the town. 


Duofermliae (N B )— The Fife Electric Power Co. have acquired 
a site for a generating station in this town. 


Eal:ng.—The Council's omnibus bill for (inter alia) powers to 
wire consumers’ premises, let electric 1notors, &c., on hire has been 
rejected at a ratepaycrs’ meeting. 


East Molesey.—Tlio Council will consent to Edmundson's 
Electricity Corporation application for a provisional electric lighting 
order if no generating station is built in the area without sanction. 

Electric ty in Dockyards.— The electrical engineor at Devonport 
Dockyard has been authorised to engage 25 men for temporary 
servicc. 


Exeter.—Tho Council on Wednesday authorised the payment of 
£6,749, the amount of the arbitrator's award for the acquisition of 
the city tramways, and also approved the proposal of the Tramways 
committee to carry on the present system pending arrangements 
for its conversion to electric traction. 


Felüng.—The District Council have applied for a loan for the 
erection of a six-cell dust destructor to the specification of the con- 
sulting engineers (Messrs. Handcock and Dykes). The order has 
been placed with Heenan and Froude at a cost (including buildings) 
of £8,699. 


* Financial News" Supplement.—To celebrate its 20th anniver- 
sary our contemporary, the ‘ Financial News" launched into 
colours and into poetry. In both respects success was achieved, 
and the special issue for Jan. 23, 1904, stands out as probably the 
most artistic production of a daily journal ever published in this 
country. The matter, too, was as good as the manner, for there were 
a large number of articles specially written by experts on finance 
and trade. Among these articles may be mentioned one on 
“The Telegraph and Trade,” from the pen of Sir J. Denison- 
Pender, K.C.M.G. Instructive figures relating to the past 20 years’ 
history of submarine telegraphy were included in Sir John’s contri- 
bution to a very attractive and useful compilation of vital facts and 
statistics. Other articles of interest to engineering and electrical 
readers include ‘‘Engineering and Mining,“ Motors and Cycles," &c. 

Gilingham.— At the last meeting of the Town Council, Councillor 
Ridout raised the question of councillors requiring passes to visit 
and inspect the electricity works. He had received a pass from the 
engineer, and had sent it back, as he considered it the right of 
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councillors to go there or to any of the Council's premises. Coun- 
cillor Holmes said passes issued by the mayor would meet the case; 
electric light was a thing that necessitated a little caution, and all 
that would be required would be to show the pass if called upon to 
do so. It was ultimately decided that the mayor should sign his 
name in the Council year books, which each member possesses, 
thus ensuring their admission to the works. 


` Glasgow —The first of the social gatherings of the Corporation 
electric tramways department took place in the City Hall on Friday 
evening last. 

The company numbered about 3,000. The convener of the Tramways 
committee (Councillor Paton) presided, and referred to the onerous duties 
the men had to perform. Considering the difficulties they had to ccn- 
tend with, it was astonishing how few accidents there were. Besides the 
male employés, the tramway department had 105 lady assistants, of 
whose services he could not speak too highly. During last year they 
counted somewhere about £700,000, mostly in pennies and halfpennies, 
which weighed about 500 tons. It had just been arranged that drivers 
who had avoided accidents for six months would get a substantial bonus, 
which would be doubled if they kept clear of accidents for 12 months. 

The Lorp Provost (Sir John Ure Primrose) said that a concern that 
carried 190,000,000 passengers per annum was no mean undertaking. 
The tramway service was an honourable ambition for any man, and 
because the conditions of service were good the Corporation was 
entitled to look for a high type of men to carry out that service. They 
had a friendly society with an income of £5,000 a year to provide for 
days of sickness, and а superannuation fund to provide for declining 
years which now amounted to nearly £10,000. In 1911, when it came into 
active operation, he was sure the capital sum would amount to £30,000. 
If municipal enterprises such as theirs were to be justified in the eyes of 
the world, as well as in the eyes of the community, then the instruments 
that carried it on must be filled with desire for efficiency, and with whole- 
hearted zeal and devotion. 


Owing to opposition, the Corporation have withdrawn their pro- 
posed provisional order for powers to extend the tramways to 
Bearsden and Milngavie and to Barrhead. 

Hackney (London)— The Electric Lighting committee recom- 
mend the Council to petition against the East London Lower 
Thames Electric Power Bill. 

Halifax.—The Tramways committee have refused an offer by a 
syndicate for a transfer of a portion of the Corporation's powers for 
the construction of tramways from Halifax to Brighouse. 


Halifax-Huddersfield Tramway Project. —Moessrs. C. T. Rhodes 
& Son, Halifax, have submitted to Huddersfield Corporation, on 
behalf of a company, proposals for constructing electric tramways 
between Halifax and Huddersfield via West Vale and Elland or 
Brighouse. 


Ham (Surrey).—Though Edmundson's Electricity Corporation 
have conceded the Council's demand for a reduction in the price of 
electric current from 2$d. to 2d. per unit for public lighting, the 
Council withhold their consent to the company's application for a 
provisional order until the company make satisfactory ” proposals 
as to private lighting. | 

Hamilton.—The Council have applied for sanction to a loan of 
£40,000 for electricity supply. On the engineer's certificate tho 
Council have decided to give a three months’ bill for £10,000 to 
Edmundson's Electricity Corporation (contractors for the erection 
of the works), the balance due (£3,814. 10s.) being paid by cheque. 


Hampstead (London).—During 1908 4,086,750 units of electric 
current were generated at the electricity works, compared with 
3,068,229 in 1902. The number of consumers on Dec. 31 was 
8,550, representing an equivalent of 206,217 8 c.p. lamps connected. 


Hetton.—The Council have sanctioned the application of the 
Sunderland and District Tramways (Ltd.) for a provisional electric 
lighting order. 


Huddersfield. —The receipts on the Corporation tramways for the 
nine months ended December last were £50,676, and the working 
expenditure £26,781. Interest and sinking fund (without allowance 
for depreciation) amounted to £20,000, leaving £3,895 surplus. 
Receipts were 9°83d. and working expenditure 5:19d. per car-mile, 
compared with 10°51d. and 5:834. respectively for the corresponding 
period of 1902. | 


Injunction.— The Simplex Steel Conduit Co. notify us that thoy 
have, by the decision of Mr. Justice Swinfen Eady in the High 
Court on Jan. 28 (briefly reported elsewhere), obtained & perpetual 
injunction restraining defendants in an action recently brought 
from passing off, or enabling or assisting others to pass off, any 
conduits or other electrical fittings or apparatus not of the Simplex 
Company's manufacture as or for their goods; also from selling 
or oflering or exposing or advertising for sale or procuring to be 
sold any such goods under any name of which the word “ Simplex " 
forms a part, without clearly distinguishing such goods from the 
Simplex Conipany's goods; or from selling or supplying any such 
goods in response to orders for Simplex goods. The company 
point out that they have been put to considerable trouble and 
expense by the unfortunately prevailing practice of some firms in 
mutating * Simplex " manufactures and taking no steps to point 


out that the imitation goods differ from those manufactured by the 
company. This is the second injunction the company has obtained 
within the last three months. 


Kildare.— Naas District Council are seeking sanction to a loan 
of £3,300 for the electric lighting of Kildare, and an inquiry into the 
application was held last week. It was stated that tbe National 

Electric Construetion Co. would supply and erect generating plant 
and work the station. "The total working expenses would be £250 
per annum. 


Kingswood (Bristo)).—Owing to the opposition of the District 
Council, the Bristol Tramways and Carriage Co. have struck the 
proposed Kingswood extensions out of their bill. 


Light Rajilways.— On Monday the Light Railway Commissioners 
inquired into the application of the West Surrey Light Railway Co. 
for an order to construct & light electric railway from Guildford 
station to Stoughton barracks. 

The consulting engineer (Mr. Harrap) said that his estimate providel 
£6,000 a mile for tramway construction. The terms for the supply of 
electric current by the Guildford Electricity Supply Co. were under 
consideration. 

After hearing evidence, the Commissioners decided to grant an order, 
the question of clauses as to double lines, widenings, &c., being reserved. 

The Light Railways Commissioners, after an inquiry into the 
Lampeter-Aberayron light railway scheme, have granted the 
application. 

Littlehampton.—Proposals from three companies for the егес. 


tion of electricity works in Littlehampton, Arundel and Wick are 
under consideration by the Council. 


Liverpool.—The receipts of the municipal electric tramways for 
the year ended Dec 81 were over £524,000, an increase of nearly 
£18,000 on the previous year. The passengers carried were over 
118 millions, an increase of 8'40 over previous year. In six years 
the receipts have doubled and the passengers carried trebled. 


London County Council.—At Tuesday's meeting it was decided 
to grant loans for electric lighting of £3,653 to Islington and £2,883 
to Stepney. 

London United Tramways (Railways) Bill.—The Parliamentary com- 
mittee reported the action which had been taken in opposing the above 
bill on the ground that the proposed works are tramways and not rail. 
ways, and therefore require the Council's consent.— Action of committee 
confirmed. | 

Private Bills.—It was decided, on the recommendation of the Parlia. 
mentary committee, to seal, and, if necessary, present petitions against 
the following bills :—Baker Street and Waterloo Railway, Charing Cross, 
Euston and Hampstead Railway, Great Northern and City (Extension of 
Time), London United Tramways (Railway), Metropolitan Railway, Metro- 
politan District Railway, North and South Woolwich Electric Railway. 
Harrow Road and Paddington Tramways, London, Camberwell and 
Dulwich Tramways, London United Tramways, East London and 
Lower Thames Electric Power, St. Marylebone Electric Lighting. 

The Council's Tramway Bill.—The Parliamentary committee reported 
that it had been found by the examiners of standing orders that the sug: 
gested routes along the Tottenham Court-road, from Cricklewood to 
Marble Arch, and from Streatham to the county boundary did not comply 
with standing orders, and the committee will endeavour to obtain 4 
suspension of standing orders with regard to the TottenhamCourt-road line. 

Telephonic Communication with Theatres.--The Theatre committee 
recommended “ that, except in those cases where direct telephonic com- 
munication with the nearest fire brigade station has been already 
established, a letter be sent to every licensee of every theatre and шиг 
hall within the administrative county of London in which performance 
are regularly given, requiring him to at once take steps to place in direct 
telephonic communication with the nearest fire brigade station the 
premises for which he holds a licence.“ Decision was postponed. . 

London, Deptford and Greenwich Tramways.—The Highways committee 
reported that, although the purchase of this undertaking had not been 
completed, it was thought desirable, in view of the works which are being 
carried out in adjacent thoroughfares in connection with the construction 
of certain of the Council’s new tramways, the opportunity should be taken 
to reconstruct the portion of the company’s lines in Tower Bridge- 
This the Council were agreeable to, subject to an indemnity against an) 
loss arising out of the proposed routes. 

Purchase of London Southern Tramways Undertaking.—On the motion 
of Mr. Benn it was decided that the Council do not exercise its right ol 
purchase of this undertaking. 

Londonderry.—The local gas company have notified the Cor- 
poration of intention to sue for damages alleged to have been done 
to their mains in the process of laying the electric light cables. The 
Corporation have disclaimed responsibility, and have referred the 
company to the contractors for laying the cables. The gas com- 
pany, however, insist upon holding the Corporation responsible. 

Maesteg.—The District Council have decided to engage an elec- 
trical engineer to prepare а report upon electric lighting. | 

Manchester Tramways.—' The Corporation are constructing 
tramways in Gorton, and the lines are to be worked on lease from 
the District Council. Droylsden Council have asked the Corpora 
tion to construct a line from Openshaw to Droylsden station, and 
Manchester Corporation will consent provided Droylsden is included 
in the Manchester area, 
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The Tramways committee have arrived at an understanding with 
Ashton-under-Lyne Corporation in regard to the construction and 
working of tramways, and it is anticipated’ that through electric 
car communication between Manchester and Ashton will shortly be 
established. The Tramways committee have accepted a tender for 
100 new electric tramears. 

The shareholders of the Trafford Park Estates Co. have approved 
the bill of the company which provides for (inter alia) the con- 
struction of electric tramways to join up with the Manchester and 
Salford systems. This portion of the bill will, however, be opposed 
by Manchester Corporation. 


Marylebone (London).—A special meeting of the Borough 
Council was held on Monday evening to discuss the motion of 
Mr. E. R. Debenham 

„That the Electric Supply committee b» empowered to enter into 

a provisional agrcement with the General Electric Co. on the lines of 

their letter to the Council of Jan. 19, or with any other firm of 

sufficient stability, and that such legal assistance as was necessary 
should be employed.” 

The Mayor (Rev. Russell Wakefield) said that, with regard to the 
instruction from the Council that “ the Muyor approach the Metropolitan 
E'ectric Supply Co. on the question of the postponement of the payment 
of the £60,000 (ordered by Mr. Justice Buckley to be paid by the Council 
by Jan. 31) until after the poll of the ratepayers," he had an interview 
with the company, but their reply was that, like the Council,they were in 
the hands of the Court. To interfere with the carrying out of the order 
of Mr. Justice Buckley was beyond the directors’ power. The company 
had subsequently confirmed this view by letter. The opinion of their 
counsel (Mr. Buckmaster) had been taken, and his opinion was that it 
would be no personal contempt of Court to omit to pay the amount on 
the date mentioned. He (the Mayor) asked that the Council should make 
up its mind forthwith as to whether the negotiations with the company 
should be continued. He was strongly of opinion that they should. 

Councillor SaNvs asked counsel's opinion as to what the consequences 
would be if the money was not paid. 

The Mayor said it was inadvisable at the moment to disclose Mr. Buck- 
master’s opinion on that point. With regard to the postponement of the 
parent until after the poll, although the Court had ordered the payment 

y a certain date, it would not move to enforce the order until the 
company takes action, and this was unlikely. 

After a long discussion it was agreed that the negotiations with the 
company as to the terins on which the company would be willing to set 
aside the award should be continued, and that the committee to approach 
the company on this point be the Mayor and Councillors E. R. Elgood, 
Е. R. Debenham and A. IF. Sieveking. The negotiations were not to interfere 
with the taking of the poll. The committee are to report to a special 
meeting of the Council cn Feb. 1. 

Mr. E. R. Dxnisnax then arked leave to amend his motio à with regard 
to the offer of the General Electric Co. This motion had been drawn up 
hastily. His amended motion would be 

That the Electric Supply committee be empowered to prepare for 
submission to this Council a provisional agreement on the pr.nciples of 
the letter of the Geacral Electric Co., dated Jan. 19, nnd that such 
legal assistance be employed as шау be necessary.” 

Councillor Paxton opposed. The majority of the Council were con- 
vinced that the undertaking would b» a protitab'e one, and he thought 
the ratepayers should reap that profit and not another company. 

Col. Hopkins said he regarded the offer of tho Gereral Electric Co. as 
tl.e saving of the borough. It was a genuine offir by a trading company 
of high standing who were prepared to tako any risk of loss there may 
be to secure the order for the machinery. It was a thoroughly buainess- 
like offer, and should commend itself to the Council and to the ratepayers. 

The motion was carried. 

Councillor Er wis Wurrg asked if the London County Council had 
lodged a petition against the bill ? 

Mr, E. R. Оквекналм said he was not aware of any such petition having 
been presented. 


At the meeting of the Council yesterday (Thursday) the debate was 
resumed on the motion ‘that £60,000 be paid to the Metropolitan 
Electric Supply Co. (Ltd.) and £25, 15s. 10d. be paid to Messrs. Barlow 
and Barlow, interest on amount of their costs from May 21 to June 12, 
1903.” 

Dr. Lear asked if Mr. Buckmaster had given the mayor to understand 
that no member of the Council would be held personally liable for 
contempt of court by the non-payment of the £60,000. Also if any 
councillor signing the cheque, if the money were paid, would be 
personally liable for the return of the money, or any part of it, in the 
event of the result of the poll being against the bill going forward. 

The Mayor said Mr. Buckmaster’s opinion was that no councillor 
would be personally liable for contempt, nor would any member of the 
Council signing the cheque be liable for surcharge, inasmuch as he 
pointed out that if a cheque were not prepared and signed on the 
application of the company, an order would be made by the Court 
compelling the treasurer to the Council to pay over the amount. 

An amendment by Councillor Dunn, That in view of the decision of 
the electors at the meeting on Jan. 19, the Council cannot comply with 
the order of the Court to pay over £60,000 unless and until the decision 
is reversed by the poll of the ratepayers," found no seconder, and was 
accordingly dropped. 

The motion was then carried on a division by 28 votes to 15. 

A short debate took place on the communication from the London 
County Council as to the latter's proposal for a tramway along Totten- 
ham Court-road, and the intimation from the Holborn Borough Council 


that they declined tc consent to such tramway ; but the recommendations 
brought forward by the Legal and Parliamentary committee that they 
agree with the Holborn Council in regard to the proposed tramway," and 
that the London County Council be informed that the Council adhered 
to their previous resolution not to consent to the proposed tramway," 
were both negatived. This reverses the previous decisions of the Council. 

Municipal and County Olub.—Sir Francis J. S. Hopwood, 
K.C.B., C.M.G. (permanent secretary to the Board of Trade), will 
be the guest of the evening at a house dinner and smoking concert 
to be held on Monday, Feb. 8, at 7.80 p.m., when Mr. Laurance 
Gomme, F.S.A. (clerk to the London County Council), will preside. 


Municipal Telephony.—At Brighton Corporation meeting last 
week, the chairman of the Telephone committee (Ald. Carden) pre- 
sented a report which contained a recommendation that the salaries 
of the clerks and general oflice expenses of the telephone depart- 
ment be charged to capital account until the date when telephone 
rents become payable. The report was approved. 

Musselburgh.—A report, prepared by Mr. H. M. Sayers, on the 
proposal to adopt the G. B.” surface-contact system of traction on 
the local tramways, was before the Council on Tuesday. After 
discussion the report, which was favourable to the system, was 
adopted. The promoters of the scheme (the National Electric Con- 
struction Co.) will shortly commence the construction of the 
permanent way. 

Naval Blectrical Stores.—It is announced that, in future, elec- 
trical stores, with some few exceptions, are to be examined by 
dockyard offices at the various yards, and not by naval officers from 
the torpedo schools as hitherto. 

Stores for wireless telegraphy, instruments for position finding, torpedo 
directors, and armoured mining cables, are reserved for examination by 
representatives of the torpedo schools. "Torpedo officers will continue 
the annual inspection of stocks of torpedo and electrical stores at the 
various yards. These stores will be delivered at yards other than 
Portsmouth. 

New Barnet.—The Council have decided to enter into a new 
agreement with Mr. W. P. Adams, by which he will be retained as 
electrical engineer to the Council. 

New South Wales Tramways.—The revenue of the tramways 
departinent for the quarter ended December amounted to £207,667, 
compared with £190,951 in the same period of 1902. The expendi. 
ture amounted to £179,642, compared with £167,915. 


Newport (Mon.).—An inquiry will be held here to-day into the 
application of the Council to borrow £60,500 for electricity extensions. 


Newton Abbot.—The Council will not oppose the application of 
the Urban Electric Supply Co. for an extension order to include 
Highweek and Milber if a reduction is made in the price of electric 
current. 

Northampton.—The Corporation have started converting tho 
local tramways to electric traction. 

Obituary.— We regret to record the death of Ald. Eli Heyworth, 
J.P., which occurred at Blackburn on Thursday of last week. 
Deceased, who was 64 years of age, was a director of the National 
Telephone Co. 

Perth.—The Electric Light committee will charge the North 
British Railway Co. 434. per unit for electrical energy supplied 
prior to May 15 last and 24d. per unit from that date to May 15 next. 


Plymouth.—-The ratepayers have rejected the portion of the Cor- 
poration bill which proposed to exclude the loans under the Electric 
Lighting Acts from the Council’s borrowing powers under the 
Public Health Act, 1875. 


Poplar (London).—The Council are recommended by their Joint 
Purposes committee to present a petition against the Kast London 
and Lower Thames Power bill. 


Railwaymen and Electric Traction.—On Sunday, Mr. R. 
Bell, M.P., addressing a meeting of the Amalgamated Society of 
Railway Servants, said: 

Electrification is beginning to oust manual labour to a certain extent on 
a few lines of railway, but if our organisation is complete, as soon as а 
new system is introduced the workmen will be in a position to inquire 
the reason and circumstances for such a change and tell the railway com- 
pany that their consent will have to be obtained. The workman might 

epend upon it that, in the near future, he would require better organisa- 
tion to protect himself from the encroachments of the capitalist. 


Salaries of Postal Telegraph Officials.—The committce recently 
appointed to inquire into the conditions of service, wages, &c., of 
postal and telegraph servants met last week, when 

Mr. E. Trenaw, controller of the Central Telegrph Office, reviewed the 
evidence given by the members of his staff. He dealt with a statement 
made by Mr. Garland as te an alleged breach of faith on the part of the 
department in connection with the salary obtainable by a telegraphist. 
That allegation was based on a note which was appended between 1881 
and 1890 to certain advertisements issued by the Civil Service Commis- 
sioners when announcing competitive examinotions for male telegraph 
learners in London. The contention of the staff was that the note con- 
stituted a contract or promise that those who entered the service through 
the examination would in the ordinary course reach £190, and they 
claimed that all such persons should be allowed to proceed to that 
maximum without a break. But successive Postmaster-Generals had 
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held that the note did not indicate either a contract or а promise, but. 


simply indicated what it was possible to attain. Every candieate must 
have een aware that the prospect of obtaining that maximum was not 
unconditional, but depended on certain qualifications. Mr. Garland also 
referred to the dearth of candidates, but witness said that that was owing 
to the number of clerks needed during the late war. There was no dearth 
of candidates how in London. 

Sandon (B. O.) — The Waterworks and Light Co. in this mining 
city are supplying current on the continuous-current three-wire 
system to about 100 consumers within a 3-mile radius. An exten- 
sion of the company’s plant to provide increased supply for the 
mines in the district is to be installed during 1904. | 

Sunderland.—The new electric tramway route to the east end of 
the borough was officially inspected and opened for traffic on 
Saturday. The total expenditure on electric tramways to date is 
about £270,000. . | 

Soothill Nether.—The poll of the ratepayers on the Council's 
tramways bill has resulted in a majority for the bill. 

Vancouver (B.0.).—Since 1896 the British Columbia Electric 
Railway Co. (whose head offices are in London) have supplied 
current for lighting, power and traction, both alternating and 
continuous. There is now connected the equivalent of 200,000 
8 c.p. lamps, and consumers number about 5,000. The service 
includes the company’s street railway, which has 40 cars running. 
With gas at over 78. рег 1,000 (8175), electric energy at 84d. per 
unit for lighting and 33d. for power, on a siding scale, is increasingly 
popular. : 

Walthamstow.—At the Council meeting on Tuesday, the elec- 
trical engineer (Mr. F. A. Wilkinson) submitted a report as to the 
return on capital expended in wiring and lighting small house 
property :— 

Lansdowne.road — Expenditure: Cables, £106. 9s. 11d; house services, 
£100. Зз. 10d. ; lamp services, £8. 12s. 6d.; meters, £99; free wiring, 
£160. 10s. ; total, £174. 16s. 7d. Net revenue: Rental, £18. 15s. 5d. ; 
connection charges, ES. 5s. ; revenue from five lamps (when connected), 
£8. 28. Ed.; total, £25. 2s. 11d. net profit (after paying interest and 
sinking fuud), or 7:4 per cant. on capital expended. 

Mr. Wilkinson says he has found that when an existing tenant 
leaves, the incoming one will generally continue the same form of 
illumination, as out of 700.customers only three discontinued using 
the electric light since the electricity works were started 2} years 
ago. .The total number of 8 c.p. lamps applied for was 40,600, 
against 29,802 twelve months ago. 

Warrington.—For the position of manager of the Corporation 
electric tramways there were 72 applicants, and these have bcen 
reduced to Messrs. T. Tate (Shipley), J. Telfer (Rotherham), C. 
Womersley (Huddersfield), and J. Worrall (New Brighton). 

West Ham.—The manager of the Borough Theatre, Stratford, 
recently applied for a supply of current for lighting a portion of the 
building, to be charged at а flat rate, but upon the recommendation 
of the Electric Light committee it has been decided to accede to the 
application only provided current is taken for external lighting and 
payment is made according to the maximum demand system. 

Will.—The estate of the late Sir Frederick Joseph Bramwell has 
been valued at £100,798 gross; net personalty, £91,055. Sir John 
Wolfe Barry, K.C.B., is one of the executors. 

Wiltesden.—At the Council meeting on Tuesday, the electrical 
engineer (Mr. E. T. Ruthven Murray) reported that the Metro- 
politan Electric Supply Co. had commenced supply of energy at the 
Brent sidings of the London and North Western Railway Co. 
Counsel's opinion is to be taken as to the rights and powers of the 
company and the Council, and subject thereto, notice will be given 
to the company to discontinue supplying energy in the parish 
of Willesden, and such other proceedings are to be taken as may be 
considered necessary. 

Wmbledon.— An inquiry has been held into the application of 
the District Council to borrow £5,462 for extending the electric 
lighting mains to Merton, in the area of the Croydon Rural Council. 
The clerk (Mr. R. H. S. Butterworth) appeared in support of-the 
application, and a resident (Mr. P. Mortimer, J.P.) opposed on the 
ground that it was a commercial speculation in which the Council 
ought not to embark, and he also urged that they had no right to 
invade another territory. 

In reply, Mr. Butterworth said that the Parish Council of Merton 
had no power t5 carry out electric lighting, and the Wimbledon 
Council were supplying in order to carry on the terms of their 
provisional order. | 

Worcester.—The work of converting the tramways to electric 
traction is making progress, and trial runs have been made over a 
portion of the route. 


Dinner.—The annual dinner of the first section of the Cardiff 
Corporation tramway employés took place on Tuesday. The 
borough electrical engineer and tramways manager (Mr. Arthur 
Elis) presided, and among those present were the mayor (Ald. 
Jenkins), the chairman of the Tramways committee (Councillor 
Courtis), the town clerk (Mr. J. L. Wheatley), &e. The dinner of the 
second section took place on Wednesday, when Mr Ellis again presided. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Islington (London) Borough Council invite tenders for the supply 
and laying on the solid system and drawing into existing conduits 
of lead sheathed, paper-insulated, double-concentric and triple core 


high-tension feeders and low-tension distributors, und pilot cable 


with feeding junction and service boxes. Specifications, &., from 
the borough electrical engineer (Mr. Albert Gay), 50, Eden-grove, 
Holloway, N., after Feb. 1. Tenders to the town clerk (Mr. Wm. F. 
Dewey) by noon Feb. 24. See also advertisement. 

Islington (London) Lighting committee invite proposals from 
contractors for carrying out of wiring for and the supply of motors 
to the Council’s consumers on a system of simple hire or hire- 
purchase. Proposals to the electrical engineer (Mr. Albert Gay), 
56, Eden-grove, Holloway, N., by Feb. 17. See also advertisement. 


Hammersmith (London) Borough Council invite tenders for 
various stores for twelve months ending March 81, 1905, including 
arc lamp accessories, globes, &c., commutator brushes, electrical 
goods, incandescent lamps, insulated wires, lubricating oil, jointing 
materials, carbons, files, tools, &c. Further particulars from the 
borough electrical engineer (Mr. G. Gilbert Bell), Electricity Works. 
57, Fulham Palace-road, London, W. Tenders to the town clerk 
(Mr. H. Thompson) by 4 p.m. Feb. 10. See also advertisement. 

Sundetland Corporation invite tenders for a travelling crane and 
a storage battery. Specifications, &c., from the borough electrical 
engineer (Mr. John F. C. Snell), M.Inst.C.E. Tenders, addressed to 
chairman of Electric Lighting committee, Town Hall, Sunderland, 
to the town clerk (Mr. Fras. M. Bowey) by noon Feb. 26. See also 
advertisement. 

The Scottish offices of the May-Oatway Fe Appliances Limited 
invite tenders for wiring certain installations for May-Oatway com- 
pensated automatic fire alarms for direct connection with the fire 
brigades at Glasgow. Tenders by Feb. 8. Further particulars from 
the managing director, 49, Queen-street, Glasgow. 

Electrical contractors willing to make a speciality of fire-alarm 
signalling with direct brigade connections should keep in touch 
with the company, 92 and 94, Paul-street, London, E.C., where urgent 
contracts are given out without advertising. See advertisement. 

Bedford Electrical committee invite tenders for the supply and 
erection of a high-tension switchboard. Specifications from the 
borough electrical engineer (Mr. R. W. L. Phillips). Teaders, 
addressed to the chairman, Cauldwell-road, Bedford, by noon Feb. 9. 
See advertisement. 

West Ham Corporation invite tenders for various engine-room 
stores, cable, recording wattmeters, house cutout boxes, transformers, 
incandescent lamps and coal. Further particulara are given in an 
advertisement, and tenders to the town clerk (Mr. Fred. E. НШеагу). 
Town Hall, West Ham, E., by 4 p.m. Feb. 11. 

South Shields Corporation invite offers for the lease of certain 
tramways authorised by the South Shields Corporation Act, 1903, 
to be constructed in the borough, together with tramway stables and 
depot. Tenders to town clerk (Mr. J. Moore Hayton), Court- 
buildings, South Shields, by March 12. 

‚ Manchester Tramways committee require tenders for about 38,000 
superficial ft. of patent glazing for their car repairing works. Tenders 
to chairman by Feb. 1. 

Manchester Dock and Warehouse Extension Co. require tenders 
by 10 a.m. March 1 for 25 electric hoists and 10 electric fixed 
cranes. 

London County Council invite tenders by 10 a.m., Feb. 9, for 
eight railway turntables for their Greenwich power station. 

Loudon County Council Asylums committee invite tenders, by 
10.0 a.m. Feb. 17 for 12 months’ supply of stores, including electric 
lighting sundries. 

Swindon Corporation invite tenders for wiring Euelid-street 
Elementary School. Tenders to secretary, Education committee. 
by noon Feb. 15. 

The Northern Counties (Ireland) committee of the Midland Rail- 
way Co., Belfast, invite tenders by Feb. 10 for telegraph iron work, 
batteries, &c. 

Stockport Gas and Electricity department invite tenders by noon 
Feb. 4 for one 160-tube fuel economiser. 

Battersea (London) Council invite tenders by noon Feb. 15 for 
a 750kw. steam dynamo and electric pump and pipe work. 

Leeds Corporotion invite tenders by Feb. 10 for wiring the branch 
library, Wesley-road, Armley. 

Brighton Corporation require tenders by Feb. 8 for a 20-ton 
electric canc at Southwick station. 

Westminster City Council invite tenders by noon Feb. 8 for 
wiring the Marshall-street baths. 
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TENDERS RECEIVED AND AOOEPTED. 


London County Council received the following tenders for four 
three-phase generators for their Greenwich КЕЙП station :— 


Blectric Construction Co. | Bruce Peebles & Co. .... £30,558 
(accepted) ........ . . . . £29,600 Witting, Eborall & Co. .. 29,860 
sons, Westgarth & General Electric Co. .... 24,379 


Rich 
Co 


89,348 International Elec. Eng. Co. 23,435 


(E EE E EE SE SE E E 


Dick, Kerr & Со......... 86,000 | Siemens-Schuckert Werke *28,406 
British Westinghouse Co. 34,385 | Siemens Brothers & Co... 23, 385 
Brush Co. .............. 32,872 | * Not to specification. 


In sabmitting their report on these tenders the Highways committee 
said the lowest tender was from Messrs. Siemens Brothers & Co. for 
generators which did not comply with the general requirements of the 
Council as regards dimensions and certain other structural points. These 
points of departure from the specification were of great importance in 
view of the vital part played by this plant in the working of the Council’s 
electricity generating station. The same objections applied to the tender 
of the Siemens-Schuckert Werke, of Berlin, whose tender was for the 
same type of machine as that of Messrs. Siemens Brothers & Co., but 
the plant would be made in Germany. The tenders of the International 
Electrical Engineering Co. and of the General Electric Co. were for 
machines which required an auxiliary heavy flywheel, and this would take 
up more space and result in a less satisfactory design of machine than was 
provided in the Council’s specification. The tender of Messrs. Witting, 
Eborall & Co., was not of an entirely satisfactory character, as the design 
proposed, while most complete, was not entirely suited to the Council's 
purposes, With regard to the tender of the Electric Construction Co., 
which the committee recommended for acceptance, the design submitted 
was for a complete flywheel alternator built up with steel plates and 
specially suited for high speeds, the method of construction being the 
safest known for withstanding centrifugal strain. This firm had bad 
large experience in the manufacture of the class of machine required by 
the Council. Speaking generally, the plant reyuired was of an exceptional 
size, and only few firms had had sufficient experience to be entrusted with 
work of such magnitude. The Electric Construction Co. proposed to 
sub-let a portion of the contract to Messrs. P. R. Jackson & Co., or to 
Mr. R. G. Ross or some other firm approved by the Council's engineer. 


London County Council have allowed Bolckow, Vaughan & Co., 
whose tender at £43,748 was recently accepted for track rails, to 
sublet the manufacture of the fishbolts and nuts to Guest, Keen and 
Nettlefold and Bayliss, Jones and Bayliss. 


The following tenders for the Dyke-road tramway have been 
accepted by Brighton Council :— 


Stewarts and Lloyds (steel poles) .. .. £969 11 
F. Smith & Co. (trolley wire).. o 325 5 

Do. (span and guard wire) 15 10 
Rowland Carr & Co. (bases and sections) ... 313 15 
J. Needham & Sons (cast-iron fittings) 42 2 
Dick, Kerr & Co. (pole brackets) bs 173 4 
W. Wood & Co. (overhead fittings) .. 97 9 

Do. (switch gear) ‘ 38 7 


British Insulated and Helsby Cables, Limited 
(feeder distributing and telephone cables) 3,200 15 
R W. Blackwell & Co. (bonds) ss " 580 19 
Acme Wood Flooring Co. 
blocks) 55 T T 7,4100 0 
Brooks Limited (granite setts) 615 0 


Walthamstow District Council has accepted the tender at £75,926 
of W. T. Henley's Co. for tramway permanent way, cables and 
overhead equipment, and bonding and section pillars, and that of 
of F. Suter & Co. (at £20,685) for generating plant. 

By an error in the figures supplied to us, we announced in our 
last issue that Kirkcaldy Corporation had placed a contract for 
a Browett and Lindley-Laurence, Scott 430kw. generating set at 
£4,619. This figure should be £2,619. 


Battersea (London) Council have accepted the tender of Graham, 
Morton & Co. for coal handling and conveving plant for the 
electricity works at £2,337. An order for 200 prepayment meters 
has also been placed with the British Thomson-Houston Co. 

The tender of Messrs. Rowland Carr & Co., of 6 and 8, Lime- 
street - square, E.C., has been accepted for the supply of cast-iron 
bases, switch and telephone pillars for the Brighton Corporation 
tramways. 

Wimbledon Electricity committee received 17 tenders (from 15 
firms) for water softening and storage plant for the electricity 
works, and that of the Paterson Engineering Co. at £1,153 is 
recommended for acceptance. 


The May-Oatway Fire Appliances Limited have accepted the tender 
of Allan Arthur and Ure for wiring the premises of Brown and 
Polson, Paisley, for May-Oatway compensated automatic fire 
alarms, and that of James Maxwell & Son for wiring for a similar 
installation at John Ireland & Sons’, Dundee. 

The War Office have placed with the Hart Accumulator Co., 
. Marshgate-lane, Stratford, E., an order for a storage battery of 115 
. cells for the electric lighting of the Royal Victoria Hospital, Netley. 


The Aberdeen Suburban Tramways Co. have placed an order 
with J. G. White & Co. for the construction and equipment of their 
tramway lines. The amount of the contract is about £35,000, 


(wood paving 
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Chiswick District Council have placed an order with the Sir 
Hiram Maxim Electrical and Engineering Co. (Ltd.) for an overhead 
traveller at £180. 

Southend-on-Sea Town Council have accepted the tender of 
J. C. Flaxman for car shed extensions at £2,647. 

Brechin Parish Council have accepted the tender of Ferguson and 
Carver for wiring their almshouse. ч 


BUSINESS NOTIOES. А 


Messrs. Robert W. Blackwell & Co., 59, City-road, London, E.C., 
notify that their telephone numbers are now National 1479 and 
1480 London Wall, G.P.O. 8055 and 8056 Central. | . 

Mr. T. L. Boyden, who has been for over nine years chief of the 
continuous-current dynamo department of the Electric Construction 
Co., has accepted the position of general manager to the Lister 
Electric Mfg. Co. Mr. Boyden takes up his duties forthwith. 

The Stirling Company have opened a London office at 53, Victoria- 
street, Westminster, S.W., where business relating to London and 
the South of England will be conducted under the charge of 
Mr. G. Graham. The head office of the company remains at 
58, Deansgate-arcade, Manchester. 

The London Electrical Fittings Co. (Ltd.), Robert Works, Hamp- 
stend-road, N.W., have opened a spacious ground floor showroom at 
Ta, Soho-square, W., where the latest designs in electric light 
fittings and heaters may be seen. This company are putting on the 
market a novel two-light counterweight, with an adjustable range 
between the holders of 24in. to 12in., without spoiling the effect of 
the curves in the fitting. 


Mr. E. Rotter, A. M. Inst. C. E., 47, Victoria-street, Westminster, and 
Pearl-buildings, Portsmouth, has t:ken into partnership Mr. T. 
Harison Jones, who has had large experience in tramways, mining 
and power work in America, and the firm will in future be known 
as Rotter und Jones. 


Messrs. C. and W. H. Price (trading as Ross, Price & Co), elec- 
trical engineers and contractors, have dissolved partnership. Debts 
by Mr. W. H. Price. 

Messrs. W. Swire aad P. Derbyshire, electrical engincers, &2., 
2, George-street, St. Helens, Lancs., have dissolved partnership. 


LIQUIDATIONS, BANERUPTOIES, &c. 


J. W. Storr, electrical engineer, Grange-road, Dudlev, was 
examined at Dudley County Court last week. The liabilities aro 
£819. 10s. 1d., assets nil. Debtor commenced business as ** Web- 
ster, Michelson & Co.,” at Dudley, with £90 capital. He sold his 
business to a company in 1902, receiving from the company only 
1,000 £1 shares (valued.at £50), but he had deposited the shares 
with his solicitor as security for costs. Examination adjourned. 

A receiving order has been made against Gardner Bros. & Co., 
electrical engineers, Horninglow-street, Burton-on-Trent. 

A first and final dividend of 1s. 91d. is payable on Feb. 5 at 24, 
Railway-approach, London Bridge, in tbe failure of J P. Child, 
electrical engineer, 150, Powis-street, Woolwich, and 109, Piedmont- 
road, Plumstead. 

Mr. F. S. Salaman, 2, Oxford-court, Cannon-street, London, E.C., 
has been appointed liquidator of the South-Western Electrical Co. 
(Ltd.) in the place of Mr. C. E. Peebles. Claims to Mr. Salaman 
by March 1. 

The P. and R. Storage Battery Co. (Ltd.), 55, Hatton-garden, 
London, E.C., is to be wound up voluntarily. Mr. W. Peto, 57s, 
Hatton-garden, is liquidator. The newly-registered Peto and 
Radford (Ltd.) acquires the business. 

Peto and Radford (Ltd.) is being wound up voluntarily and Mr. 
Wm. Peto, 57s, Hatton-garden, London, E.C., is liquidator. The 
new cOmpany also takes over this undertaking. 

Wisding-up Petition.—4A petition presented by Messrs. Morrris 
and Place, Bridlesmith Gate, Nottingham, for winding up the 
Electric Tramways Construction and Maintenance Co. (Ltd.) will 
be heard in the High Court on Feb. 2. 


Plant for Disposal —The Bank of England have been experi- 
menting for some time with motors for driving the large number 
of printing machines installed in their works. The Governors are 
now engaged in making a complete change to electric driving for 
all printing and other machinery on the bank’s premises, including 
the deep well pump. The work is being carried out under the 
direction of Mr. Bernard M. Drake, consulting electrical enginecr 
to the Bank of England. The plant which will be displaced by the 
new arrangement is advertised for sale in another column. 


The directors of the Manx Electric Railway Company (Ltd.) 
offer for sale by private treaty, as it stands, the whole or 
separate parts of the generating plant at their existing power 
stations at Douglas and Snaefell, comprising alternating and direct- 
current generators of 50kw. and 60kw. driven by electrical and 
horizontal and cross-compound engines, Lancashire boilers, sundry 
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of the Eastern Extension and Great Northern Companies, but those 
companies have been able, on their side, to secure another alternative 
route to Europe for their traffic in case of necessity. Owing to the friendly 
working arrangements which exist between the various Associated Com- 
panies, this Company is always interested in ra fresh development with 
which any of those companies may be connected. As these developments 
will, to begin with at all events, involve certain financial sacrifices on 
the part of the Eastern Extension and Associated Companies, this Com- 
pany has, of course, to take its fair share in the transaction, but I trust 
that we shall, in the near future, derive benefit by thus further securing 
additional telegraphic communication with the Far East and with the 
continent of America, so that we hope that it will lead to a substantial 
development of this traffic, in which we are likewise interested. 

As a part set off against the above-mentioned decrease in traffic receipts, 
improvements appear in the Indian, Egyptian, and Turkish traffics, and & 
substantial increase in that for Aden, resulting, unfortunately, from the 
very heavy Government and press traffic arising out of the trouble in 
Somaliland. Our income from investments in other telegraph companies 
shows an improvement of £1,800, and we have earned £1,600 more 
interest this half-year from tle temporary deposit with our bankers of 
our surplus funds. The gross revenue this half-year also includes £15,300 
for interest on reserve fund investments, against which, on the other side 
of the account, has been charged the interest on the loan from the Eastern 
and South African Telegraph Co., amounting to £13,100, making a small 
difference in favour of revenue of £2,200. For many years the interest 
derived from investments on account of our various reserve funds has 
been credited to those funds direct, and has not been brought inte the 
credit of our revenue account. In the same way, the interest paid to 
the Eastern and South African Co. on account of the loan to this 
company (to enable us, together with our own resources, to meet the 
large expenditure for the new cables between Great Britain and South 
Africa and Mauritius), has also been debited to the reserve fund direct. 
It has always been a debatable point as to whether it is more 
correct to bring these items of credit ond debit into the various 
reserve funds direct or into the revenue account as interest, leaving 
it to the stockholders to make suitable appropriations, from the revenue 
to the various reserve funds. The ultimate result in the account 
before us is practically the same by both methods, and, after weighing 
the arguments on both sides, I think the balance inclincs to the latter 
as being the preferable course. We have, therefore, decided to bring 
this interest into the revenue account in the future. The expenses under 
other heads have accordingly been somewhat increased, it having been 
considered advisable to make special contributions out of revenue to 
some of the subsidiary reserve funds in lieu of carrying the interest upon 
them to their credit. | 

The ordinary expenses for the half-year amounted to £168,000, 
against £157,000 for the half-year to Sept. 30, 1902, or an increase 
of £11,000. Of this increase £2,700 is in the general expenses in 
London, while the working expenses at stations have increased to 
the extent of £8,400. The slight alteration in the method of setting 
out expenses renders it difficult to explain the items in detail on this 
occasion, but the largest portion of this increased expenditure is chiefly due 
to the readjustment of, and automatic increases in, salaries and wages. 
The principal increase is some £5,600 in ealaries and wages, due to annual 
promotions and to the fact that our staff on Sept. 30, 1903, numbered 84 
more tban at Sept. 30, 1902. The other items of expenditure, with two or 
three exceptions, show small increases when compared with 1902, thesc 
being due to the extension of our system, as explained at the last meeting, 
and to the special contributions to some of the subsidiary reserve 
funds before referred to. The expenses attending maintenance of 
cables, including depreciation of spare cable, amounted to £47,500, 
against £77,000 in 1902, showing a most satisfactory decrease of £29,500. 
This, however, is an item over which the executive have little or no 
control, and the reduced expenditure is almost entirely due to the fact 
that a much smaller quantity of cable has been expended than in the 
corresponding period of 1902, in addition to which the receipts arising 
from the hire of our ships to other parties for cable repairing purposes show 
an increase of £10,000 compared with 1902. During the half-year under 
review the small balance of £915 preference stock bas been issued, this 
completing our authorised issue of £2,000,000. Your Directors have alsc 
issued a further amount of £48,079 4 pei cent. mortgage debenture stock, 
the liability under this head now standing at £1,838,014. The 34 per 
cent. preference and 4 per cent. mortgage debenture stocks issued from 
time to time have been not only for general capital purposes, such as 
new cables, &c., but have also been issued to acquire further interest in 
certain telegraph companies. It has not been our custom to show oui 
individual holdings in these companies, but you will no doubt be inte 
rested to know that the sum invested in this way now amounts to 
£1,461,277, the income on which appears from time to time in the 
revenue account under the heading '* Dividend on Capital Investments in 
other Telegraph Companies." 

As а result of the half- year's working, we are able, after providing for 
debenture interest and the usual quarterly dividends on the preference 
and ordinary stocks, to carry £7,000 to maintenance ships' reserve, 
£120,000 to general reserve, and to carry forward a balance of nearly 
£33,000 to the next half-year, against about £22,000 carried forward in 
the corresponding period of 1902. During the half-year we have repaid 
£100,000 to the Eastern and South African Telegraph Co. on account of 
the loan, of which £650,000 is still outstanding, and we have applied a 
similar amount trom the reserve fund to the reduction of the expenditure 
on account of new cables. 

You will observe that the notice calling this meeting has been signed 
by our new secretary, Mr. A. R. Hardie, who has previously occupied the 

sition of accountant to the Company for many years. Mr. George 
Draper, who has so long served the Company, has reached the age of retire- 


ment, and the Board have had great pleasure in voting him an addition 
to the pension to which he was entitled from the staff pension fund. I 
have nothing further to say on the report and accounts, and I now move 
their adoption. 

The VICE.CHAIRMAN and MANAGING DIRECTOR (Sir J. Denison- 
Pender, K.C.M.G.) seconded the motion. 

Mr. JOHN NEWTON said that he had been very glad to hear the chair- 
man's remarks with reference to the vote which the Directors had made to 
Mr. George Draper on his retirement from the position of Secretary, and 
he trusted that their late secretary might enjoy health and strength in his 
retirement for many years to come. He agreed with the Chairman's 
remarks as to unfair competition, and the great disturbance which 
would be created in the development of telegraphic enterprise by the 
action of the Government in connection with the Pacific cable; and 
there was one point in regard to the matter which should be 
thought of by those who were not interested in cable companies— 
namely, that investors in such companies did not feel quite safe 
whether the Government would continue to develop that spirit of com- 
petition with existing companies to which the Chairman had referred 
(hear, hear). What would have been the consequences to the country 
if this Company had not had the enterprise and pluck to lay the cable 
to the Cape when they did? and why, having rendered this service to 
the State, should they be interfered with as they had been ‘hear, 
hear)? He had been glad to notice that the Directors had adopted 
the principle referred to by the Chairman of crediting to revenue the 
interest on the reserve fund investments. 

Mr. ROSE alluded to the serious depreciation in the value of the Com- 
pany's investments on account of reserve, and said that he understood 
that the depreciation was about 14 per cent. 

The CHAIRMAN. in reply, said with regard to ihe value of the 
Company's investments, the matter referred to had not, of course, 
been lost sight of, but he thought that it was much wiser to make a 
definite statement, as the Directora did in the accounts, as to the amount 
of money that wasinvested. They did notsay anywhere that the investments 
were of this or that value, but that a definite sum had been invested out 
of profits, and the cost price of the investments was given. If they were 
to value the stocks up and down he thought that somewhat of a false 
impression might be produced. Their accounts also differed alto- 
gether from bankers’ accounts; their investments had not to be treated 
as liquid assets in order to fortify the credit of a bank or a com- 
mercial company lending and dealing with money. Their invest- 
ments represented money put away for requirements, and whenever 
those requirements arose the Directors had to consider very carefully 
which of the various investments should be realised and which retained 
for better times. Of course, everyone knew that all gilt-edged 
securities had in the past two or three years been very much more 
depreciated than the real value of such securities would justify. He did 
not think that the depreciation in the Company's reserve fund investments 
need alarm the shareholders. He might add that the net result of realisa- 
tions up to date had been the very eatisfactory addition to the reserve fund 
of some £63,000. On the subject of State-aided competition with com. 
mercial enterprises he thought he had already said enough in his opening 
remarks and in the letter which he wrote to T'he Times. He did not think 
that anything could be more suicidal for a great country tliau for it to 
employ its funds in discouraging private efforts, and the recent action of 
the Government in competing with them for the Australian trafic- and 
especially in the unstinted way in which that competition was carried on 
— was, to his mind, such a discouragement for all commercial enterprises 
that if it had taken place 30 or 40 years ago he did not suppose that the 
whole civilised world would have had anything like that amount of 
telegraphicand cable communication which they now enjoyed ( hear, hear). 
One could not but hope that such competition would not be repeated (hear, 
hear). He then put the motion, which was carried unanimously. 

After the re-election of the retiring Directors and Auditors. the proceed- 
ings terminated with a vote of thanks to the Chairman and Directors. 


Direct United States Cable Co. (Ltd.). 


The fifty-third ordinary general meeting was held on Tue:day. under 
the presidency of E. M. Uxprnnown, Esq., К.С. 

The GENERAL MANAGER and SECRETARY (Mr. T. Finnis: rcad 
the notice calling the meeting, and 

The CHAIRMAN, in moving the adoption of the Directors“ i port 
and accounts, said: Gentlemen, with regard to the revenuo for the six 
months to Dec. 31, after deducting outpay ments, it amounted to 147.815. 
while the working and other expenses, including income tax but exelu-.ve 
of the cost of repairs, absorbed £21,816, leaving a balance of 425.197, 
the working and other expenses, including income tax, Lut exclusive of 
the cost of repairs, absorbed £21,810, leaving a balance of £25.99. 
With £2,693 brought forward there is a total amount of £28,092, which 
has been appropriated as follows :—Interim dividend of 3s. per 
share to Sept. 30, £9,106. 10s.; a similar amount to Dec. 31; we 
propose to set aside to reserve fund account £8,000; and we carry 
forward to the current half-year £2,479. Those sums together amount 
to the total above mentioned of £28,692. Now, with regard to the 
revenue, it shows a falling off, but that does not aris3 from any- 
thing peculiar to this Company or, in fact, to any other Company. 
The falling off, аз you are well aware, is due to the general 
torpidity of business. Inasmuch as our traflics are always an 
index of the condition of business, we cannot but expect that a 
falling off should have taken place in the past half-year in the 
enormous amount of business which ia generally traneacted between 
this country and the United States. There is a reduction of something 
like 9 per cent, but let us hope that that is only temporary; and. 
if it is any consolation to us, we know that all our competitors and 
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friends have suffered from the same reason. The working expenses, as 
you know, are practically the same, and no remark is necessary to be 
made on that matter. I told you at our last meeting that we had had some 
heavy repairs on the main section of our cable. A considerable amount 
of the cost was dealt with then, but a certain balance had to be brought 
forward, and it forms a charge to the revenue of the six months now 
under review. As, however, you are aware, all these matters are dealt 
with according to a system which has prevailed so long, and which, in 
my opinion, has worked so well. We debit these repairs to the reserve 
fund, and against that we continue to make up this fund by the 
steady application to it of a reasonable amount from revenue. In 
that way we stand very much as we did before. The total amount 
of our investments is somewhat lower, but we shall, we hope, proceed 
to make that up. I do not think there is any other matter referring 
to our business with which I need trouble you. We are quite contented 
with the manner in which our business is going on. It is conducted 
with very great care. All our stations are in perfect order, and I 
think I may here mention that my son hus visited all the stations in the 
United States, in Canada and in Nova Scotia. This was a very desir- 
able thing to do, and I may say that he found everything in perfect order, 
and the staff doing their duties quite to his satisfaction, as they had 
already done to ours. He has furnished us with a valuable report 
on various matters. I cannot conclude without alluding to a very 
painful subject the loss of our dear old friend, Admiral of the 
Fleet the Hon. Sir Henry Keppel, who has gone from us full of years 
and honours. The losa of such a colleague really goes beyond the 
regret which is customarily expressed on these occasions, because-—as to 
everyone else with whom he was brought into association—he had 
endeared himself to us, who had been working with him for many years. 
His character endeared him to everyone—from the highest in the 
land, Royalty- to all officers in the service, from the admiral to the 
middies and from the middies to the bluejackets. We do not think he 
suffered, for he faded away from extreme age. All that we can do is to 
express our regret, and the Board have requested. me to convey that 
sentiment to his family. I am quite sure that this meeting will 
acquiesce in that step, and share with us in recognising the loss we have 
sustained. I should like to add that, inasmuch as we desire to maintain 
the utmost economy, we do not at present intend to fill up the vacancy 
at the Board thus occasioned, and this will, of course, effect a corre- 
sponding reduction in our outgoings. 1 couclude by moving the resolu- 
tion which I have already read to you. 

Sir JAMES PENDER, Bart., seconde. the resolution. 

A short discussion followed, and in reply to Capt. Goodsall, Mr. James 
Roberts and Mr. James Bennett. 

The CHAIRMAN stated that the depth of water in which their last 
great repair was carried out was about 2,100 fathoms. Although, of course, 
the repairs varied from very heavy to very slight ones, yet the average 
repairs over the whole period, as he stated at their last meeting, repre- 
sented a sum which had been amply covered by the interest yielded 
by their investments. Of course, it was impossible to anticipate what 
might happen in the future, but what they had to console themselves 
with was the fact that there seemed to be absolutely no difliculty in deal. 
ing with the most complicated repairs. It was also to be remembered 
that when a repair was made a long section of absolutely new cable was 
generally put in, and the mended рог:іоп of the cable, therefore, became 
as good, if not better, than it was before. The cable was in very good 
condition as he stited at their last meeting. As to their investments, 
these were periodically looked after, and inspected both by the Directors 
and the auditors. He then put the resolution, which was carried 
unanimously. 

Mr. WILLIAM MAUD proposed a vote of thanks to the Chairman, 
Directora and Staff for Ше able way in which the business had 
been conducted. He had, he said, attended & good mauy of the Com- 
pany's meetings, although he had not been at them so frequently as 
when the former Chairman was alive. He could, however, see that the 
business was conducted in just the same way and on the same lines which 
were inaugurated by the late Sir John Pender. He was very pleased to 
sec that the reserve fund figured at such a respectable amount, for, as 
he had said before, he regarded that fund as the backbone of the 
Company. 

The motion was seconded and carried unanimously, and the Chairman 
having replied, the proceedings terminated. 


-— — — — — - — —— 


CENTRAL LONDON RAILWAY CO.— The directors’ report for half-year 
ended Dec. 31 states that the capital expenditure during the half-year has 
been £14,226. 6«. The receipts were £175,235. 3s. 9d, and the 
working expenses £07,363. 98. 2d., leaving £77,871. 14s. 7d. The 
number of passengers carried during the half-year was 21,774,850, against 
22,425,776 in the same period of 1902, and 23,179,138 in the June half- 
year 1903. The workmen carried in the last half-year numbered 
3,012,210, about 14 per cent. of the total passengers carried. After 
providing for interest on debenture stock the available balance was 
£116,504. 5s. 6d., including £10,425. 18s. 5d. reserved to meet dividend 
on deferred stock, and £45,406. 8s. 114. from last half-year. The 
directors recommend the declaration of dividends of 4 per cent. per 
annum for the half-year on the undivided ordinary and preferred 
ordinary stock and on the deferred ordinary stock for the whole year. 
The balance (£16,078. 7s. Id.) is to be appropriated by adding £10,000 
to reserve and carrying the balance (£36,075. 7s. Id.) forward. The 
inquiry by a Royal Commission on the important question of a future 
provision needful for London traftic is still proceeding, and in view of the 
statement in the House of Lords that no bills for new tube lines would be 
dealt with in 1904 session, the directors decided not to make any 
application to Parliament this year. The additional sub-station at Bond- 


street is practically complete, and will be brought into service shortly. 
The large fan at Shepherds Bush is in regular working order, with the 
result that the air in the tunnels has been considerably improved. The 
new motor cars are also found to work satisfactorily. The company 
have arrived at a final settlement with the Electric Traction Co., a'l 
points of difference having been submitted to and decided by the 
arbitrator, Sir Benjamin Baker. The directors desire to take this 
opportunity of recording their appreciation of the manner in which the 
novel and important work of constructing and equipping the railway haa 
been carried out by all concerned. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORP. (LTD).— 
The report of the directors for the year ended Dec. 31 records the satis- 
factory results of the year's trading in both the West-end and City areas 
of the company's supply. 

West-end Undertakings.—Notwithstanding that several large premises 
to which supply has hitherto been given have been demolished in con- 
nection with County Council and other improvements, the number of 
lamps added was 55,326, or nearly 21,000 lamps more than in 1902. 
The engineer-in-chief certifies that the plant and machinery have been 
maintained ina high state of efficiency. The total mains laid is 221 
miles. The revenue from sales of current for 1903 was £110,083. 12s. 2d. 
The balance of net revenue was £53,890. 4s. 2d. £14,000 was distri- 
buted as interim dividend at the rate of 8 per cent. for the half-year to 
June 30 last, and there is £30,890. 4s. 2d., which the directors propose 
to divide as follows:— 44 per cent. preference dividend to Dec. 31, 
£15,750 ; 12 per cent. for the half-year to Dec. 31 on the ordinary shares, 
making with the interim 10 per cent. for the year, £21,000. Carry 
forward, £3,140. 4s. 2d. 

City Undertaking — The distributing station buildings at Barbican 
have been completed and machinery is being installed. The total mains 
laid is 215 miles. The engineer-in-chief certifies that the plant and 
machinery have been maintained in a high state of efficiency. There 
have been connected up to the City mains during the past year 91,384 
additional 8 c.p. lamps, making a total of 242,113. The progress of the 
business has more than realised the expectation of the directors. The 
gross revenue from sales of current was £56,086. 8s. 114, or over 
100 per cent. more than in 1902. The net revenue account shows a 
profit of £11,499. 11s. ld. The 434 per cent. preference dividend to 
Dec. 31 has been paid. 

The extension of the company's busin«s: renders it necessary to 
increase the capital, and power to effect this increase will be sought at 
the annual meeting on Feb. 3. 


CITY AND SOUTH LONDON RAILWAY CO.— The report of the directors 
for the half. year ended Dec. 31, states that the receipts from all sources 
amounted to £75,811, and cost of working £36,284. 4s., leaving a profit 
of £39,526. 16s. Inclusive of the balance forward from June, the net 
revenue account is £41,026. 16s. 11d. After making provision for interest 
and transfer to renewal fund of £1,500, there remains available for divi- 
dend £28,296. 10s. 4d., out of which the directors recommend that the 
full 5 per cent. preference dividend be paid, and that a dividend at the 
rate of 2 per cent. per annum be paid upon the consolidated ordina 
stock for the half-year, leaving £746. 10s. 4d. to be carried forward. 
During half-year 8,711,062 passengers were carried, against 9,511,450 in 
the June half last year and 9,877,199 in 1902. The receipts for the same 
periods were £72,286. 3s. 6d., £78,384. 19s. 9d. and £82,181. 7s. 1d. 
respectively. The directors, while regretting that the receipts of the line 
show so large a decrease point out that the receipts in 1902 were 
abnormally increased owing to the interruption of the South London 
tramways while under re-construction for electric working, and also to 
the increased traffic due to the ceremonies in connection with the Corona- 
tion. Apart from these abnormal sources of revenue, the general traffic 
of the line has been maintained, and is slowly but steadily recovering 
from the competition of the electric tramways. It has been found neces- 
sary to reduce the fares over some portion of the line ; also to popularise 
the issue of season tickets both by reducing their cost and issuing them 
for shorter periods. Negotiations are proceeding with the various rail- 
ways interested as tc the nature of the works and other arrangements in 
connection with the extension to King's Cross, St. Pancras and Euston. 


MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
The directors’ report for the year ending June 30, 1903, states that the 
chief efforts of the directors have been directed towards obtaining a 
permanent basis for profitable business in the future, and a very con- 
siderable further extension of the operations of the company has resulted. 
This extension has been principally in connection with the equipment of 
further ships, the coast stations mentioned as available for communica- 
tion in last year's report having served for a great part of this increased 
shipping traffic. Preparations have been made for a wireless service on 
new routes other than the Atlantic, and nine new coast stations have 
already been equipped, and 14 further are on order. The opening of 
these stations will, it is thought, result in profitable contracts with lines 
of ships voyaging on these routes. In particular, mention is made of a 
contract now practically concluded, relating to the equipment of a whole 
fleet taking the Mediterranean route. Ships actually equipped since the 
last general meeting include five of the Hamburg-American Line, which 
discontinued the use of the German Slaby-Arco apparatus to avail itself 
of the Marconi system, two North.German Lloyd, four Red Star, four 
Cunard (on the Boston service), and four Compagnie Generale Trans- 
atlantique, making 19. Besides the contract referred to above, now 
practically completed, other important ship contracts are in negotiation. 
The stations which have been erected, or are in course of erection by this 
and the associated companies (which include Lloyd’s stations, over which 
this company has exclusive rights for wireless telegraph purposes for 14 
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years from Sept. 26, 1901) number 54. The report contains the names of 47 
of the great liners and channel steamers in the Cunard, Norddeutscher 
Lloyd, Allan, Atlantic Transport, American, Compagnie Transatlantique, 
Delgian Mail, Red Star, Hamburg-American, and Isle of Man flects. An 
nrrangement bas recently been made with Reuter's Agency for the 
regular transmission through the company's stations to vessels fitted 
with the Marconi system of press telegrams giving the latest news, which 
is then published in newspapers printed on board the vessels. Even at 
the present time the company is deriving a considerable profit from this 
business, altl:cugh the rarge of transmission has been limited. The 
report continues: “ When the latest and, as will have been noted by the 
articles in the daily press, highly successful results obtained by Mr. 
Marconi in his long-distance experiments, are applied to coast stations, 
and a daily wireless news service can be maintained throughcut the 
Atlantic voyage, this branch of its Lusiness will, it is confidently 
anticipated, prove a very large source of revenue." 

The ever-increasing business of the company has necessitated the 
erection of a new station at Waterloo, near Liverpool, for training 
operators for ship and shore stations and for the superintendence of the 
wireless service on vessels running into Liverpool. This station has 
been working most satisfactorily for some time. 

An agreement has recently been concluded with the Government of 
Newfoundland for the installation of a number of stations on the coasts 
of Newfoundland and Labrador, which will be begun in the spring. 
These stations will be available for ships equipped with the Marconi 
apparatus. 

A wireless telegraph conference for the regulation by international 
legislation of wireless telegraphy for shipping purposes was proposed to 
the Powers by the German Government in Мау, 1903, and the conference 
met in Berlin in August last. The proposal for this conference was (the 
report continues) a menace to the company's interests, and engaged the 
serious attention of your directors. As the result of repre:entations to 
the British Government, they accepted the invitation of the German 
Government on the condition that the conference should take the form of 
& preliminary discussion only, and that the delegates should not have 
power to pledge their Governments to any particular course of action. 
The conference was, therefore, of a preliminary character, and while the 
majority of the Powers represented were in the main in favour of inter- 
communication between all ships equipped with wireless apparatus, 
irrespective of the system employed, there were two most significant 
reservations— those of the Biitish Government and of the Italian Govern- 
ment. Having regard to the important part played by these countries in 
the shipping of tho world, and to the shipping routes which they with 


their colonies command, it is felt that even if the recommendations of | 


the other parties to the preliminary conference should be adopted ata 
subsequent conference, the effect upon this company's business will not 
be of great consequence while England and ltaly remain outside the 
arrangement. 

Mr. Marconi bas been busily engaged throughout the year in perfecting 
apparatus for long-distance communications, and for the purpose of test- 
ing improvements in the apparatus, and as a demonstration to indepen- 
dent persons of its capabilities, in his voyage across the Atlantic in 
August on board the Lucania," and in a voyage оп H.M.S. “ Duncan” 
to Gibraltar in October, messages were transmitted to the ships through. 
ont their passages. Tko tests conducted on H.M.S. '' Duncan" were 
watched by Admiralty officers at Poldhu and on board the ship, with the 
result that, as reported by the Admiralty officials, long-distance messages 
were sent from the powerful station at Poldhu to H.M.S. * Duncan ” in 
Gibraltar Harbour and throughout her voyage without in any way 
interfering with short-range Marconi apparatus on other ships of the 
British Navy. Speciai interest attaches to the tesis on H.M.S. ** Duncan” 
in that, while they were taking place, the magnetic storm of Oct. 31, 
which caused disturbance of land telegraph and submarine cable systems, 
was in operation. These disturbances, however, had no prejudicial effect 
upon the receipt or transmission of the wireless messuges. On the 
“ Lucania,”’ on the occasion referred to, news messages were transmitted 
direct to the ship from Poldhu and Cape Breton throughout her voyage 
and published on board. 

The directors again call attention to their indebtedness to the Govern- 
ment of Italy, “which, after a profound study of our system by its 
experts, has accorded to Mr. Marconi further special facilities for experi- 
ments, and concessions of gieat commercial value, from which the 
company, through Mr. Marconi, directly benefits.” 

Although the accounts for 1902.3 should, in accordance with the 
articles of association of the company, have been presented in December 
last, the directors considered it desirable to postpone the general meeting 
owing to the serious illness of the manager. 
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NEW COMPANIES, STATUTORY RETURNS, LIENS 
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NEW COMPANIES. 


ARMORDUCT MFG. CO. (LTD.)—Reg. Jan. 20, capital £10,000 in £5 
shares, to acquire the business of electrical engineers, merchants, agents 
for and dealers in all kinds of electrical apparatus, appliances and ucoes- 
sories, &c., carried on as Atkinson, Schmahl & Co. and the Armorduct 
Improved Electric Conduit Co,, and to carry on the same and the business 
of electricians, mechanical engineers, producers and suppliers of elec- 
tricity, manufacturers of conduits, bare and insulated wires and cables, &. 
First directors, W. Schmahl (governing), А. Lynen and A. G. Robson, 
Reg. office, 6, Farringdon-ayenue, London, Е.С. 


BRECENELL, MUNRO AND ROGERS (LTD.)—Reg. Jan. 18, capital 
£30,000 in 2,000 £5 preference shares and 20,000 £1 ordinary shares, to 
acquire business of electrical and mechanical engineers, founders and 
brass finishers, carried on at Bristol as Brecknell, Munro and Rogers. to 
adopt certain agreements and to carry on the said business and tbat of 
tool makers, millwrights, machinists, electricians, &c. First directors, 
Н. Brecknell, E. M. Munro and Н. I. Rogers (joint managing). Reg. 
office, Thrissel-street, Bristol. 


EDMUNDSON'S FURNISHING AND ENGINEERING Co. (LTO.) — Reg. in 
Dublin Jan. 9, capital £18,500 in £5 shares, for acquiring the undertaking 
of Edmundson's Furnishing and Engineering Co. (Ltd.) of Dublin. First 
directors, J. R. Wigham, J. W. Edmundson and W. 1. and B. Wigham. 
Reg. office, 35, Capel-street, Dublin. 


STATUTORY RETURNS. 


ARGENTINA ELECTRIC TRACTION CO. (LTD.) — In return to Jan. 1 the 
capital is £500,000 in 100,000 shares of £5 each. All shares have been 
taken up, but no calls have been made. No mortgages and charges. 

CAPE ELECTRIC TRAMWAYS (LTD.)—The return to Dec. 2 gives 
capital as £500,000 in 500,000 shares of £1 each, of which 480,000 shares 
have been taken up. £1 per share has been called up on 80,000 shares, 
and £80,000 has been received. 400,000 shares are considered as fully 
paid. No mortgages or charges. 

SHERARD COWPER-COLES & CO. (LTD.)—The annual return to Dec. 14 
states that the capital is £25,000 in 7,000 preference and 18,000 ordinary 
shares of £1 each, of which 6,656 preference and 18,000 ordinary shares 
have been taken up. £1 per share has been called up on 6,656 preference 
and 500 ordinary shares, and £7,156 received. 17,500 ordinary shares are 
considered as fully paid. Mortgages and charges, £6,500. 


MORTGAGES AND CHARGES. 


ELECTRIC TIMBER SEASONING AND PRESERVATION CO. (LTD.)— 
Five debentures, all dated Jan. 14, 1904, (1) to secure £1,482. 10s., (2) to 
secure not more than £131, (3) to secure £225, (4) to secure £200, and (5 
to secure not more than £374. 15s., all charged on company's undertaking 
and property, present and future, have been registered. Holders: G. 
Mathieu, R. B. Weaver and E. H. Stevenson. Satisfaction in full of 
charge dated July 30, 1903, securing £800, is also notified. 


CITY NOTES. 


[EI 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
silver 25 bd. per oz. (Jan. 28). Consols 87:5 —88 , for money, 87::— 
88% for account; 24 per cent. annuities 873—853 (Jan. 28). Consols Pay 
Day, Feb. 3; Stocks and Shares Continuation Days, Feb. 9 and 23; 
Ticket Days, Feb. 10 and 24; Pay Day, Feb. 11; Mining Share Carry- 
over Days, l'eb. 8 and 22. 


BLACEPOOL AND FLEETWOOD TRAMROAD CO. (LTD.) — After providing 
for interest, there is a balance of £10,077, and a dividend at the rate of 
9 per cent. per annum is recommended. £1,590 is added to depreciation 
reserve, £500 to special reserve, and £1.927 carried forward. 

BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. .LTD.)— 
The transfer books and regis'er of members will be closed from Feb. 5 
to 14, inclusive, preparatory to payment of the dividends on the first and 
second preference shares for the half-year ended Dec. 31. 

BRITISH ELECTRIC TRACTION CO. (LTD.)—Subscriptions at par for 
£250,000 44 per cent. second debenture stock have been invited this week. 

DEVONPORT AND DISTRICT TRAMWAYS3 CO.—The shareholders have 
approved the proposed Devonport and Plymouth Light Railways Order. 

DUBLIN UNITED TRAMWAYS CO. (1896), LTD.— The directors’ report for 
the half-year ended Dec. 31, states that the amount available for division 
is £48,950, and dividends for the half-year at the rate of 6 per ccnt. per 
annum on both the preference and ordinary shares is recommended. the 
latter tax free. £4,000 has been placed to reserve, £2,000 to mainten- 
ance during current half-year, and £1,000 to an accident insurance fund. 
The balance (£6,775. Os. 2d.) is carried torward. 

EAST LONDON RAILWAY CO.— The chairman (the Hon. A. E. Gathorne- 
Hardy) referred to the question of electric traction at the meeting on 
Tuesday, and said that the deadlock between the Metropolitan and Distrret 
and the other leasing still companies continued. All probabilities pointed 
to the suburban parts of all metropolitan lines being electrically worked 
beforelong. If the installation were made, the only benefit it could confer 
on the companies not using the electrical method of traction would be 
that they would get their proportion of 44 per cent. of the inercased 
traffic towards their loss on working expenses. He agreed that if they 
electrified their line and not the East London Railway, the present method 
of working would really become impossible. He believed the East London 


. Railway would soon be e'ectrified, and he knew that experimental cars 


had been run over their line by the underground companies to see how 
they could be worked. 

EDINBURGH STREET TRAMWAYS CO. In the report for the Dec. half- 
year, reference is made to the agreement with Leith Corporation for the 
sale of the tramways for £60,000. "The Corporation are promoting & 
provisional order for acquiring and working the tramways, adopting 
electrict traction, We. ш 

ELECTRICAL ENGINEERING IN ITALY.—The Compagnie d'Electricie 
Thomson-Houston de la Méditeranéce (Milan) and the Italian business 


of the Allzemeine. Electricituts Gesellschaft (Berlin) are to be un: d. d. 
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and a new company, entitled the Allgemeine Electricitáts Gesellschaft 
Thomson-Houston, has been formed, with an authorised capital of 
6,000,000fr. (which will be contributed in equal shares by the two 
former companies’. Senator Fris, formerly president of the Cie d'Elec- 
tricité Thomson-Houston de la Méditerance, will be president of the 
new company, which also acquires the Curtis steam turbine and the 
Riedler pump patents. 

ELEKTRIZITATS.AKTIENGESELLSCHAFT VORM. SCHUCKERT & CO.— 
The financial year has been altered so as to make the period covered by 
the accounts the same as that of the Siemens-Schuckertwerke and the 
Siemens and Halske Aktien Gesellschaft. The report for the four months 
to July 31 states that the Austrian Schuckert Co. declared a dividend of 
7 per cent. for the year ended March; that the Cie Générale d'Electricité 
de Creil has undergone no material alteration since the last report; the 
British Schuckert Electric Co. had gone into liquidation in order to unite 
with Siemens Brothers & Co. (Ltd.); and the Gesellschaft Schuckert & 
Co., St. Petersburg, has entered into agreements with the Russian Elektro- 
technische Werke Siemens and Halske A.G. (St. Petersburg) and the 
Siemens Schuckert. Werke (Berlin) under which а re-adjuetment of the 
Russian business will be carried out. The Russische Schuckert-Gesell- 
schaft (Mannheim) had declared a 5 per cent. dividend. The total 
receipts were 767,662m., general management expenses were 98,115m., 
redemption of bonds 445,000m., interest, &c., 170,180m., taxes 92.051m., 
and tlie amount which remained to be written off (19,164m.) having been 
provided for, the result of the four months’ trading was a deficiency of 
56, 48m. The depreciation and repairs to meet the necessities of the 
Siemens-Schuckert Werke were 319.35 lm, and the Government and legal 
fees in connection with the establishment of the Siemens-Schuckert 
Werke :295,791m.) had had to be met, the result being a deficiency of 
701,990m., which has been covered cut of reserve. 

GREAT EASTERN RAILWAY CO.—Lord Claud Hamilton, at the meeting 
on Wednesday, said the directora thought that, though they might earn 
the applause of the press and the electrical engincering world by rushing 
into electrical working, it would be a suicidal policy in the transient state 
of electrical development to embark on any vast capital expenditure which 
might in a brief period prove to be of little value to the shareholders or to 
the public. ‘We would refer Lord Claud Hamilton to the tablc of electric 
railways which we publish this week, and the reference to the standardi- 
sation of main electric railways in our leading article.--Ep. E.) 

GREAT NORTHERN AND CITY RAILWAY CO.— The directors' report for 
the half-year ended Dec. 31 states that the railway between Moorgate- 
street and Finsbury Park is now practically completed, and for some time 
past a service of trains has been running experimentally almost daily. 
The line will be opened for public traflic between these two points when 
the Board of Trade certificate has been obtained. The underground work 
for the new station at Highbury is well advanced, and the extension from 
Moorgate street to Lothbury will be proceeded with as soon as possible. 
The sanction of the proprietors will be asked for a bill to authorise an 
extension of time for completing a small portion of the line at the south 
end of Moorgate-street station. At the conclusion of the Wharncliffe 
meeting on Feb. 2, a train wil! be in readiness at Moorgate-street station 
to run to Finsbury Park and back. Shareholders will be invited to take 
this opportunity to inspect the undertaking. 

LIVERPOOL OVERHEAD RAILWAY OO.— The accounts for the past half- 
year show an available balance of £10,832, and the directors recommend 
p of the 5 per cent. preference dividend and 1j pert cent. on the 
ordinary shares against 1] per cent. on the latter for the corresponding 
period last year. 


LONDON, BRIGHTON AUD SOUTH СОАВТ RAILWAY CO.—At the meet. 
ing on Wednesday the chairman (Lord Cottesloe) said that existing com- 
petition was sufficiently keen, particularly that of rate-aided undertakings, 
worked perhaps at a loss of which the company had to bear a share, and 
the question of how best to meet and counteract it was undoubtedly one for 
the consideration of every board of railway directors. The introduction 
of some system of electrical working might possibly prove to be one way 
of dealing with the matter, so far at any rate as suburban and short- 
distance traffic was concerned, and the board were giving careful con- 
sideration to it. But a very large capital outlay would be required even 
if only a short length of line were equipped, and the rapid advance which 
was being made almost from day to day in electrical science rendered it 
at least possible that any system adopted might in a short time become 
out of date and have to be superseded at & further heavy cost. "There 
was also the question of how to deal with the roling stock which would 
become unnecessary if electrical working were adopted. 

MANX ELECTRIC RAILWAY OO. (LTD:.—4At the meeting on Tuesday 
the report given in our last issue was adopted. 

METROPOLITAN RAILWAY CO.— The directors, in their report for halt- 
year ended Deo. 31, recommend a dividend upon ordinary stock at the 
rate of £3 per cent. per annum and to carry forward £21,294. 5з. 8d. The 
work of electrification is being proceeded with rapidly by the company's 
engineering staff. The building of the power station at Neasden is prac- 
tically completed. The building of the necessary sub-stations and the 
equipment of the permanent way are proceeding. 

ST. JAMES’ AND PALL MALL ELECTRIC LIGHT 00.(LTD.)—The transfer 
books will be closed from Feb. 3 to Feb. 17 inclusive, preparatory to 
payment of the dividend for the half-year ended Dec. 31. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION 00.—The directors 
have been authorised to issue £50,000, part of £250,000 debenture stock 
which the company is empowered to issue under its 1900 Act. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committce have 
ordered 150,000 £1 fully-paid 6 per cent. cumulative preference shares of 
The Kalgoorlie Electric Power and Lighting Corporation (Ltd.) to be quoted. 
The Committee have been asked to grant quotations to a furthur issue 


of £45,000 Vancouver Power Debentures of £100 each of the British 
Columbia Electric Railway Co., and a farther issue of £21,979 stirling 
500-year 4 per cent. redeemable debenture stock of the Commercial 
Cable Co. 


TUBES LIMITED.—At the meeting yesterday (Thursday) the chairman 
(Mr. Arthur Chamberlain, J.P.) said there was a trading profit on the 
year of £7,501, against a loss of £26,000 in 1902. 


WATERLOO AND CITY RAILWAY 00.—The directors recommend a 
dividend on the ordinary stock at the rate of 3 per cent. per annum for 
the half-year ended Deo. 31, carrying forward £855. The dividend at 
Dec., 1902, was 31 per cent. with £979 forward. 


WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.)— The directors 
recommend a dividend at the rate of 14 per cent. (less tax) for the half. 
year ended Dec. 31, payable March 1, making 134 per cent. for the ycar. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RAL LIPTS. 


2 
iie: w eok i | ee AGGREGATE. 
ende 33. 
(a) No. of Inc. or 
Н weeks, Ant | Deo, (а) 
& 4 £ WP ioe 
Aberdeen Corporation ...... Jan. = п | га 180 84 41,991 |+ 17,999 
Ayr Corporation.... „ 28 166 i$ s \ав | 10,868 |+ 142 
Barnsley ........................ » 15 141 - 4 2 999 |- 86 
Bexley District Council „ 22 133 , 285 1186 2.511 . 
Birkenhead ..................... © e a | X 2 
“Birmingham Tramways Co.“ ,, 93 5.051 + 559 8 15,119 ＋ 1,983 
* Blackburn Corporation...... » 929 78 + 99 в 490 |+ 1,663 
Blackpool ration ...... » al 968 т 9 $13 88, 81 зм 
Blackpool and Yleetwool.. „ 23/ 10 + 27 4 60 a4 
ккк ee „„ 21 1438 + 124 112 1,738 + 1,199 
Bolton Corporation ......... » 24 1,613 | + 66 48 78,757 + 8,096 
Bournemouth Corporation. » 20 А 8 581 7 200 
Bradford Corporation » 24| 8,04 + 54 41 | 1601913 (+ 21,419 
Brighton Corporation .....| „ 94 t 8, 49 50, 185 + 56 
Brisbane Tramway Dec. 9480 | + 49 | 93 54,997 + 01 
* Bristol Trams & быта... Г н e T Ah 9 40 + 2,065 
* 5 8,7 
Buenos Ayres & Belgrano { | 00. 30) 8.850 f 360 10 96 + 1,774 
Burnley Corporation........ Jan. 93 8939 + IR) 48 49,644 (+ 7,459 
Burton Corporation „ 24 270 ss 25 8, РА 
Calcutta Tramways Co. . . . „ 93 834,083 . --&9,036 4 ,RI51,145 |+ 226,073 
Camborne-Redrath ........| „ 2 101 ' ЭЕ 19 7, T 
Cardiff Corporation » | 1,779 + W| 48 81,163 |+ 21,610 
Carlisle Tramways Co a эз eis “4 E РА 
Central London Railway ...| „, 93 | 7,100 + 824 4 27,802 |+ 130 
Chatham & Dist. Lt. 9 ae "MK - vus vs А 
City & South London Rly „ 24 3.227 - 140 4 19,791 |- 596 
Cork Electrie Trams Co. .. „ #1 898 + 19 8 1310 |+ 52 
Darwen Corporation » 22 201 + 6 | 43 9,753 |- 945 
Devonport & Dist. Trams... „ 15 466 + 91 2 006 |+ 185 
Dover Corporation............; „„ W 162 - т +48 ! 693 |+ 61 
Dublin & Lucan Hailway.. „ 24 92 + 8 4 313 |+ 19 
Dublin Southern Distriot... „ 22 (92 + 22 | «8 9,191 ) 663 
Dublin United.............| „ 72 8620 + 125 43 11.554 7 
Dudley—Stourbridge........ » 15 718 + 88 1481 |+ 6 
Dundee Corporation ......... » 20 761 + 41 324,66 |t 179 
East Ham Council , B 561 + 137 | 443 33,530 ir 7,9-8 
Gateshead & Dist. Trams... » 15 839 + 117 2 1,881 |+ 15 
Glasgow Corporation „ 28 | 18,574 + 1,745 | 84 886 |+ 49,4) 
Gravesend — North fleet. W 1 206 + 88 2 458 |+ 68 
Greenock 4 Port Glasgow.. „ 15 414 + 88 2 1,013 | + 11 
Halifax Corporation ......... sis 1 i Vis e ° 
Hartlepool ways ...... „ 15 256 + 49 2 635 |t 58 
Huddorefield ............| „ 93 1.099 + 207 8 8,847 |+ 525 
Hull Corporation ............ „ 233 1,479 + 319 148 £1,670 ＋ 5,913 
Ilkeston Oorporation......... » 90 120 a 10 1,196 N 
Ipswich Corporation......... » 23 274 8 2,620 
Isle of Thanet Co. ........... no 23 198 18 | * 955 
Kidderminster & District... » 15 90 - 2 9 190 — 29 
Kirkcaldy Co tion , 20 179 58 17 8,476 өөө 
Lanarkshire Trams Oo...... » 2 023 aie 8 1.2 . 
Leeds Corporation............ » 23 6,020 e 43 335,420 ＋ 14,075 
Liverpool Corporation ...... „ 16| 9,31! + 1.016 8 28,849 ＋ 1,390 
"Liverpool Overhead Rly. ...| „„ 4 1497! + 43 | 4 03227 + 334 
5 соу Council .. » 16 9,084 | + 1,966 | 142 412,229 |+ 71,215 
et) | ee M P m кз dx d 
Manchester Corporation.. „„ 23 | 10,722 | 2. 23 82 871,526 |+ 176,626 
Mersey Railway ............... » 98 1,497 | + 403 3 | 442 1+ ,09 4 
Merthyr ................. . . » 15 187 t 20 2 376 |t 19 
Middleton . „ 15 238 | + 14 2 508 |- аз 
Newcastle-on-Tyne Corp... „ 23] 8441| + 526 8 | 10,251 |+ 1,695 
Newport (Mon.) "m e ii | 2 sis - 
Oldham, Ashton & Hyde.. » 15 471 | - 16 2 J,082 |- 118 
Perth (W. A.) Elec. Trams. „ 22 1.43 + 221 3 4,517 |t 6838 
Peterborough . . .. . . „ 15 та. 2 | 9% d 
Poole and District. » 15 220 + 10 2 467 |- 7 
Portsmouth Corporation „ 23 1,982, 84 M8 | 75,858 |+ 4,006 
"Potteries ............ ees „ 15 1,647 + 287 | 2 8,271 |+ 21 
Reading Corporation » 2l 518 "S ha | "m ose 
Rothesay ........................ | a 15 36 + 7| 2 19 |+ 1 
Salford Corporation ......... „ 2 3.705 + 884 48 | 164,283 |+ 46,378 
Sheerness ......... —————— — » 18 47 i 2 90 "T 
Shemeld Corporation . . „ 24 4217 + 418 1 | 17,024 |+ 1,428 
Southampton Corporat'n .. „ 21 815 + 12 3 3,515 i+ 99 
Southend Corporation ...... e" „ “i A ds 
Southport Tramways ...... » 15 229 + 33 2 505 |+ 20 
S. Staffordshire Trams. ..| „ 15 738 -+ 141 2 1,473 + 35 
Sunderland Corporation. „, 91| 1,024 | + 90 48 | 52,866 |+ 2,598 
*Swanses Trams ............... „ 15 460 + 5 2 971 |- 48 
Taunton Tram „ 15 49 | + 6 2 | 102 |- 5 
Tynemouth and District ... „ 15 195 + 26 2 | 4411 |+ 8 
Tyneside Trams Co.... „, 20 265 + 85 3 766 |+ 198 
Wallasey District Council. » 28 578 | + 89 143 29,552 + 8,628 
Weston-super-Mare ........ „ 13 æl- 3 2 | 35 l- 13 
Wigan Corporation ........ eid 2 5 um Vus - 
Wolverbampton District .. „ 15 818 | + 2) | 2 651 ( 45 
Wrexzham 6... „ 15 97 2 197 
Yorkshire Woollen District} ., 15 524 | 9 1,098 


(a) These comparisons are with the corresponding period last year. 
*Partly elgctrical. t Minus 3 days. | Minus 2 days. Ҷ Plus 8 days. § Plus 2 days 
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т COMPANIES' SHARE LIST. 


МАМЕ. 


ELECTRIC RAILWAYS ернар 


Anglo-Arg'tine Sh(1t0260,007)5 pe 
Do. Permanent 6% Deb. = 
Um qwe Ord. enn 

um „ „„ „„ „„ 
2 4417 Deb. Stock (red.) ...... 
Do. 5 per Cent. Debs............ 
Ec Electric Trams. Invest. ‘Ord. 
т Cent, Cum. Pref. ............ 
per Cent. Deb. Prov. Certs. . 
mways and Carriage Ord... 
Do. Cum. Pref. (fully paid) .. . . 
Do..4 Cent. Debs. ............ ee 
British Columbia Elec. Rlwy. Def. Ord. 
Do. гав Ord. Stoc 
Do. | / Cum. hg Н КУТТ 
Do. per Cent. Ist Mort. рер, 
Do. . Vancouver Power Debs... 
British "Ele. r2 Traction Ord.... 
Do, ст Coat. Cum. Pref. ............ 
Do. r Cent. Perpetual Debs ...... 
Buenos yres and Bel 0 pen А кеа 
T Cent. A Cum Pref....... 


Cee * 


5 per Cent. De sbs. 


Calcutta Tramw 


ELIT 


* Eastern & S. African 47 Mrt. Deb,1909| 99 —102 


uu. 


5% And ada eee Prov. vere 98 —101 


61—7 


Do. 4% Mauritius Sub. Debs. (red. ) 997, —1027 
Great Northern of Copenhagen 21 —25 
Halifax & Bermuda44 7 18tMt.Db. (red.) өз —101 | 
LIudo- EUfopeam 4... 245200 sivo saei tto ины 38 —41 
London Platino-Brazil. 67 Debs., 1904 109-103 | 
Pacitic&Europe' n Tel.4% Guar. Ubs. (rd.) 97 —100 
West African Telegraph Shares ......... 5 —6 
. | West Const of Ашегіса .. . . . 2. * — ў, 
Do. 4 per Cent. Debas................»».. 95 —98 
| West India and Panama —1 
Do. 6 per Cent 1st Pref. ssb 6 — 69 
.| Do. 6 per Cent. 2nd Fab ess 44 —54 
Do. b per Cont. Debs. ........... асаба 99 —102 
Western Telegraph ..................... eee 111—121 | 
|+ Do. 6% Debs. (4nd Series, 1906) ...... 99 —102 
Do. 4% Deb. Stock (red.) .............. vs —101 
FINANCIAL, INVESTMENT, &o. 
b| 8/0 | Elec. & Gen. Investment 6% Cum. Р 5 — 
lu| 2/0 | Globe Telegraph and Trad Sess rra N анч 
мд oe hae | Do. LO per Cent. Prei... Аша a qus 12 13 
100 67 2 (Geri) „ 118 —1 | 


Do. 44% ist Deb. ев (red.) . тәри ...| 104 —107 
Cape Electric Tramways Shares ....... „| 16—15 
Central London Ordin — v rde 94 —97 
Do. 4 рег Cent. Pref. Stock 98 —101 
0 — Stock eee 91 —94 

er Cent. DSi, > аена 113 —116 
city of b rmingham Trams.57 Cm. Pri. 41-51 
Do. 4 per Cent. 1st Mort. bs 99 —102 
City and South London Rly. Con. cw 49 —52 
Do. 5 per Cent. Perp. Pref, (1891) ...| 126 —129 
Do: (1880). ee n Van» e s... | 123 —126 
Do. ies ee за vé bero көнөн КӨ) 120 —125 
Do. 4 per Cent. Perpetual Debs ...... 109 —112 
Colombo Trams&Ltg.57 Ist Mt.Db.(rd.)| 102 —105 
Dublin United Trams. (1896) Ltd., Ота. 125 —134 
Do, Sper Cont. Prof. .................... 15 —-16 
Electric Lgt. & Tract.ofAust.67/Cm. Prf. 44 
Do. 6 per Cent. Deb. Stock (red.) 92 —97 
Gt, Northern & City Rly. Prf. Ord. (4%) 7—8 
Gt. Northern, Piccadilly & Brompton 
Ord., Spo ver Bros, Scrip Certa, 9 —10 
Imperial "l:4mwegyR OFA: РРТС 20 —21 
t Do. 6 per Cent. Pref. ..................| 14] -14 
t Do. 44 per Cent. Debs. .....,........... 108 — 110 
{sle of Thanet Elec. Trams & Lt. 5ZPf| 34—4 
Do. 4 per Cent. Deb. Stock.. 9u —93 
Liverpool Overhead way Ord. 4j—5 | 
Do. 5 per Oent. Pref. . .ccscscrsscccsccess 9}—10} 
t Do. 4 per Cent. Deb, ...... 97 —99 
London United Trams. 57, Cum. | Pret. 114—111 
Do. 4% 1st Mort. Deb. Stock... .| 103 —105 
Mersey Con. Ord, Stock... id susci 8 —11 
Do. 3 per Cent. Perp. Pref. ...... 12—15 
Do. 4 per Cent. Perp. Debs. . vs 
Metropolitan Electric Trams Der ...... »5— f. 
Do. 6X Qum, Pret, ecirar erint I. 
Montreal St. Rly.St'g 57 Mrt. Dbs. m) 103 —105 
Do. Sterling 44% Debs. "ian f „| 100 —108 
New General Traction Ord, ............... 4 
Do. 6 per Cent. Cum. Pref. .. 12—24 
Perth W. A.) Elec. Trams. Ist Mt. Db. Stk. 00 —102 
Potterles Electric Traction Ord. ......... 8} - 9) 
Do. 5 per Cent. Cum. Pref. ............ 9 —10 
Do. 44 per Cent. Deb. Stock ............ 102 —105 
South Lancs. Elec. Trac. & Power Min Бе 
Do, 67 Pref. (£1 paid)... а 
ро. 447 рер. Stock (100% paid) .. Ns 
Waterloo and City Ord. ................ 01 —94 
TELEGRAPHS. 
African Direct Tel. 4% Mrt. vet Mes ) | 98 —102 
Amazon Telegraph .. Бае | Б: 
Do. 5 per Cent. Debs дул, 5 N е 
Anglo-American..,....... ———ÉÓá 50 —53 
Do. Preferred, seese Оф 95 —97 
Do. Deferred .. 71—81 
Commercis, Cable Capital Stock 180 —190 
Do. 4 per C.nt. Deb. Stock ........... 83 —92 
Cuba Submarine Ord. ,... aids 7 —8 
Do. Prefereuce 10 per Cont. ........ 32 „ 16 —17 
Direct Spanish Ord. . eee! 21—34 
Do. 10 per Cent. Cum. Pret... s Ур 74—34 
Do. 44 рег Cent. Deb. . eSI | 987 —1017, 
| Direct United States Cable ............. 10 —104 
Direct West India Cable 447 Rg.Db.(rd.) 98 —101 
| Bastern Ordinary. r ese зн 119 —124 
Do. 34 per Cent. Pref, Stock ............ 88 —91 
|" Do. 4 per Cent. Mort, Deb. Stk. (rd.) 105 —108 
| Eastern Krtenslon . 102—111 
Do. 4 per Cent. Deb. Stock 106 —1049 | 


BUSINESS, 
a WEEK TO 
JAN. 27. 
Hign-| Low-| 
£ в. d. est. est. 
417 6 | April, Oct | 41%) 4i 
412 4 es s at 
517 8 oe ae’) igs 
5 0 0 T oe 5 
414 5 as "s és 
418 10 * T A 
517 8 ve T T 
: А 2 e 99 | 974 
0 10 | Feb, A e Р 
3 15 11 Ped Perd e 
3 14 0 Feb, A ^r : 
812 9| * 
5602 - pa : 
415 3 = ‘ : 
467 * ; E 
491 ee 22 * 
6 16 2 2s 118 | 115, 
5 2 2 Feb, Aug | 11,5 11j, 
41 4 4 - з 
T - 314 33 
5 4 0 ә» 58 | .. 
514 3 : vá v 
413 6 * 106 ҸЕ 
419 6 2 999 | .. 
4 12 10 22 6130 61 
4 4 2 . 107 106] 
S 1 4 " "t T 
4 4 8 June, Dec | 99 | 94 
404 MA 1001 | 99 
4 811 2 91 T 
890 PS , M 
415 3 s & «а 
819 0 2. е 2: 
6 3 9|Feb,Aug | 51 | 49 
318 7 | Feb, Aug |12¢4 ге 
40 4 e: ia ; 
‚Ж 21 v1 s. F х 
3 11 7 | Мау, Nov 3 
416 5 Е x А 
ee a Za oe 55 
3 15 0 "m és * 
6 13 4 7 85 P 
B. ud ДЕ са a 
315 0 à 718 | 74 
413 0 Mar, ou 
4 210 
4 110 Fan dale 
6 50 * 
4 6 0 os 
2 10 0 | Feb, Aug 
417 7 | Feb, Aug 
4 0 9]Jan,Julg | -- 
451 he 118 
3 16 4 <3 1044 
4 811 ке * és 
4 i7 1 zs yu К 
451 i es ; 
T EBAY uec] ià - 
418 0 i» ss 
5 5 3 5 9 А 
5 0 O| Feb, Aug 934 
4 6 9 2: є * 
ee April, Oct еа 
T Jan, July А 
3 9 8 | June, Dec : 
3 18 5 | Jan, July * ёё 
vx Jn, Dec. 3} | 3 
6 0 9 F,My,Ag,N 504 . 
6 6 2 [E, My, Ag, N 964 | 95 
012 6 [F, My Ag, N 94 | 8 
4 4 5 [Ja, Ap, y, O — 
4 7 O0 [Jn Ap, Jy, 0 91} 90} 
10 0 0 | Feb, Aug | 78 ss 
517 8|F«b Aug 
5 14 4 | April, Oct 
5 17 8 | April Oct 
4 9 1] Jan, July . 
6 3 10 [Ja 340958 10% 
9 , Dec .. T 
5 12 11 |Ja, 9 0 1211 |120 
3 16 11 Ja Ap, Iy, O 90 | 88 
3 14 1 | Мау, Nov [105] |105 
6 4 5 |Ја,Ар,Ју,О 11,;| 10$ 
|314 4| Feb, Aug RR | 
| 3 18 10 | Keb, Aug |100} | 
8 18 11 May, Nov| .. 
5 0 0 | Јао, Јиу | 25% 
49 6 June, Deo| . 
6 111 | May, Nov £9) 
519 5 | Mar, Sept 
4 0 О June, Dec 
3 6 8 "s 
|4 1 8 Jan, July 
| at May, Nov 25 
9 4 8|May, Nov; 6, 6 
рз Мау, Nov | .. | 
4 15 0 Jan, July 101 * 
614 3 Mr, In, O, D 12 | 11:: 
418 0 June, Dec P =ч 
319 3 — 994 | 
5 9 1 5% T T 
411 5 JaApJyO| 814) 8) 
412 4 Ja A e 1413 
5 6 8 Арі, Оа е 
418 9 April, Oct : | 


A . 
и | Price | Hef | ryme | Pose 
< E NAME. Wed., 8 Dug. | "ЕЮ 
Jan. 27, E | | Јак. u. 

a 

Tigh- se 
PS MERI eir een, TX) ЕДЕ, 
elephone y paid) . 14 q - 

Bt. 67 | National Co. Pref. SE een ese a 102 үе} 5 18 0 e 1034 109% 

Bt.: 57 | Do. Def. Stock .,..... rre зең» зеке; 78—81 6 1 2 * 80 |79 
10) 6/0 | Do. 6 per Cent. Cum. Ist Pref......... 1 4 2 9 Feb, Aug жы Меч 
10| 6,0 | Do. 6 per Cent. Cum. 2ud Pref. ...... 154—144 4 2 9 Feb, А 14 | .. 

| 6| 2/6 | Do. 5 per Cent. Non-Cum. 3rd Pref..| 54—5§ | 4 13 0 Feb, Aug 5 

St. 817 Do. - Deb, Stock-3} per Cent. (red.) . 95 —97 | 3 12 2 June, | 95j 

St. 47 Do. 4 per Cent. Deb. Stock iret) danse 100 —102| 3 18 5 — 1011 
| 1| 0/74] Oriental ................. een eat tee o nono 1—1 613 4 MI ee 

1| ..| Do. 6 per Cent. Cum. Prei. | 1—4} id А i: ] 
5 30 | United River Plate one 6 5 16 8 July... 
5 2/6 | Do. 5 per Cent. Cum. Prei. 5 415 8 June, Dee 
St.| 5% |* Do. БАТ IY SUPPL jac ..| 102 — 105 | 415 3 June, Dee 
ICITY А 
J| .. | Blackheath & Gr'nwich, Dist, Ord.(f.p. 1—1 T € ej 
ОА DA qr QM. PRO, 13—18 T ax 180 
St. 437 Do. 43 Ist Db. Stk. Prv. Сёз. (rd. &con.| 114 —117 | 8 17. 7 - „| o 

1016/0 1 & Poole Elec. pea Ord. ps 134 5 18 6 ж ‘ „ 
10| 4/6 Do, a per Cent. Cum. Pref ............ 92—104 | 4 5 9 ee es | 
10| 6/0 n» Cum. Second Pref.  ............ li —12 160270 is ^ 

37. 44% рег Cent. Deb. Stock (red.) .. 101 —104 4 6 7 ra - 
3t. x 0 ent) ELLt. &Power 1stDebs. 100 —103 |4 7 5 se .. 

5| 4/6 Brompton d Konsiosio Elec.Sup.Ord.| 10 —10} 4 5 9 ae 2H 
5 3/0 | Do. 7 per Cent. Pref. f EET 91—10f | 3 8 4 Mar, Sept .. 
5| 8/0 | Calcutta Electric Supply Ord. € —7 |41210 és % | .. 

St. 4% | Ventral] Elec. Sup.Co.47/Guar. Db. ‘Stock 106 —109 | 313 8 - T | 7 
5| 4/0 | Charing Cross & Strand Electric Вер. 83-9} |5 8 1 Feb, Aug | 9 5i 
5| 2/8 | Do. 44 per Cent. Pref. . 51—6 3 15 0|Feb, Aug 51 
5| 2/3 Do. City Undertaking 44% ‘Gm. Pref. 41—5 410 0 - "Y — 

St. 47 Do. 47 Deb. Stock (red.) . . . . ... . . 103 —105 | 3 16 3 os 22 2 
5 20 | Chelsea Electric Supply е oca cn Ы—6 4 3 4|March ..| 54 М; 

St. | 447 |* Do. Ab ee Cent. Deb. E aede 105 —108 4 3 3 In, Dee. 
1(| 5/0 | City of London Electric Ligh rd. 101—103 6 19 6 | Feb, Aug 
10| % | Do. 6 per Cent. Cum. Pref. оо) 18 —14 |4 5 9|Jan,July | 131 | 131 

St. 57|* Do. 5 per Cent. Deb. Stock (red. y | 121 —126 | 319 4 | Jn, of «| o 
St. 44% | Do. 44% 2nd Deb. Stock (red.) 101 —104 4 6 7 oe 2 | + 

10| 4/0 | County of London & Brush Prov. О. 8—9 |4 81l | ne B8. 

10) 6/0 | Do. 6 per Cent. Cum. Pref.............. 114—194 | 416 0 | Mar, Sept| -., 

St. 44% | Do. 44% Deb. Stock (all paid) (red.) 107 —110|4 1 10 F 105 
St. 27/64] Do. Second Deb. stock Prov. Certs.“ 99 —102 - ve .. 

5| 20 | Folkestone Electricity Supply Со. Ога. 54—6 48 4 os . 

St. 44%| Do. 44 1st Deb. Stock (red.) .. 100 —103 4 7 5 e» — 
10| .. | Havana Electricity Co. Shares(£8 paid) 74—84 * * — 
5 36 | Hove Electric Lighting Ord.. — 74—54 5 0 0 - "e 
5| 5/0 | Kensington & Knightsbridge Ord. ...... 11—17 |4 3 4 os 
5| 6% | Do. 6 per Cent. lst Pref... 64—7 4 5 9|Jan,July | .. 

st. 4% | Kensingtn. & Kngtbg.Co.&NottingHill 

Co. (Joint Station) 4% Deb. Stck.(red.) 102 —105 | 3 16 9 e 
8| .. | London Electric Supply Ord. ........... 11—91 es ee 
t| 8/0 | Do. 6 per Cent Pref. sees 564—6 5 0 0 E el: 

St. 4% | Do. 4 per Cent. 1st Mort. Deb... SA 95 —98 |4 2 1 Mr, In, S. 7 , 
10| 80 N Electric Sup. Ord. 17-18 4 6 1 April, Oct | 174 П, 
5 J Do. per Cent. Cum. Pref....... 51—58 8 P $5. 5А 

St. 44% | Do. per Cent. Deb. Stock 1st Mort. 109 —118 3 19 6 In, Dee 
St. 33% | Do. - per Cent. Mrt. Db. Stock (red.) 95 —98 3 11 4 * э 
100 „Midland Elec. Corp. for P. O. Ist Mort. Ob.] 95 —$8 |411 9 "4 .. 

lt} 60 | Notting Hill Electric Ord.................-- 124-134 | 4 8 11 March.. 
100| 4% | Do. 4 per Cent. 1st Mort. Debs. ...... 99 —102 | 319 0 e. 

5, 26 | Oxford Electric Ord. ........ —— 561—513 |415 8 March . 

St.| 4% Do. 4% Deb. Stock ................., ee€4]| 99 —102 3 18 5 - 
l| .. | Rand Eleoctrio........... (eere sooo toto ees 1-1 Ер .. 

100) 44% Royal Elec., Montreal 4} 7 1st Mt.Deb. 99 —102|4 811 April, Oct 
5| 50 | Bt. James's and Pall Mall Electric а) 143—154 | 4 13 9 | Feb, Aug 
t| зе Do. 7 per Cent. Pref. ................. 8 —9 317 9 Feb, Aug 

St. 317| Do. 34 per Cent. Deb. Stock (red. Te 98 —101 | 3 10 4 oe . 
b| 2/6 | Smithfield Markets Electric Sup. Ord..| 3 —33 |311 5 oe .. 

St.| 47 Do. 4 рег Cent. Deb. Stock ............ 85 —9 |4 9 6 й = 
t| 1/9 | South London Electric Vu pu doe Ord...... 34-4 47 6 ee * 3: 
5| 2/6 | Urban Electric Supply Ord. ev WE E L4 T ‘ - ^ = 
b| 2.6 Do. 57 Qum. Pref, слез err ria ses н ЖН. 4 17 7 ве | Hy : 
b| 6/6 | Westminster Electric wow i Ord. . . 121-13) 4 16 4 | Маг, Sept | 131. 13 
b| 2/6 | Do. 5 per Cent. Cum cna 6—6 |816 11 e | S| % 

„ELECTRIC MANUFACTURING E 
1| 6d. | Alliance Electrical Co. 57 Cum. Pref... 1-1 613 4 - ej 
1. | Aron Electric Meter 6% Oum. Pret. | —Y1«4 5 Mar, Ѕерё| -| ~ 
5| 4/0 | British Insulated & Helsby CablesOrd.| 6 —6} | 7 13 10 July. Feb | - 
5,30 Do. 6 per Cont. Pref... encor 5ł}—54 |5 4 4 Jan, July | . 

8t. 447 Do. 447 1st Mort. Deb. (red.) .|102 —107 4 4 1 - z 

St. 44% | British Tboms'n-Houst'n 4g / Ist Mt. Db. 103 —105 | 4 58 ee — — 
6| 3/U | British Westinghouse 67 Pri sooo: 41-41 6 6 4 - | “ E 

St. 4% | Do. 4 per Cent. Mort. Deb. Stock 93 —96 |4 8 4 Р °ң w" 
y| .. | Brush Electrical Engineering ............ —1 8 March ..| -- 
912/41 Do. 6 per Cent. Pref. Non-Cum. 14 —1{ 6 17 2| Mar, Sept | . . 

St. 447 | Do. 44 per Cent. Perp. lst Deb. Stock 97 —100 4 10 0 | Mar, Sept | -- - 

50.) 44% | Do. Perpetual 2nd Deb. Stock . 75 —80 |512 8 Jan, July | -- t 
5| 5/0 | Callender's Cable Construction Ord. 104—114 6 10 5 | Jan, July jn 
5 9/0 | Do. 5 per Cent. Cum. Pref......... 5}—5{ |4 611 Jan, ЈШу -- 
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NOTES. 


ALTHOUGH no measures of electrical interest were announced 
in the KiNc's Speech on Tuesday, we must hope that the 
Government may nevertheless endeavour to pass one or two 
Acts effecting the much-needed revision in electrical legislation. 
A modification in the powers of Local Authorities to oppose and 
obstruct electric lighting and traction Bills, involving an 
abolition of the present power of veto, is much needed, and the 
Light Railways Act has still to be placed on a firm and correct 
basis. Another Bill which we should welcome this session 
would be one relating to the purchase of the country’s tele- 
phone system by the Government. Under the National 
Telephone Co.’s licence, the Government has power to purchase 
the company’s system at a valuation at the end of this vear. 
In view however, of the recent speech by the Chancellor 
of the Exchequer, Mr. AUSTEN CHAMBERLAIN, in which he 
emphasised the necessity of national retrenchment, we can 
hardly expect this satisfactory solution of the telephone 
question at present. 


WHATEVER may be the explanation of the non-success of 
the efforts of English and German physicists to repeat Prof. 
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BLoNpLor's N-ray experiments, there is no doubt that the 
discoverer himself is thoroughly satisfied with regard to their 
separate identity, and that he is, in conjunction with other 
French physicists, adding fresh experimental material week 
hy week. In a Paper read before the French Academy of 
Sciences, an abstract of which appears in Mr. FOURNIER D'ALBE'S 
notes this week, he makes the remarkable announcement that 
he has definitely succeeded in measuring the wave-length of 
the new rays, both by diffraction and by the method of 
NEWTON'S rings, and that the wave is so extremely short that 
about 100,000 of them go to the millimetre. He claims to 
have found a whole line spectrum of the new rays, extending 
over about an octave. The most surprising thing about the 
rays is that with so short a wave-length they should have the 
high penetrative power, which not only enables them to 
penetrate air, but even wood and aluminium. The anxiety 
of physicists to have some confirmation of these sensational 
announcements outside Nancy is naturally enhanced by the 
farreaching character of the latest details, which, we must 
admit, bear the impress of careful and conscientious work. 
NU TN: 

AN entertaining discussion followed the reading of Mr. 
W. G. Boxp's Paper on the rating of tramways last week. 
Although the meeting at which the Paper was read was poorly 
attended, two supporters of the present system of rating were 
present, and gave us the opportunity of hearing all there was 
to say in favour of a method of rating based on a purely 
imaginative foundation. As our readers will have learned from 
the Paper, which we published in our last issue, the method of 
rating a tramway undertaking owned by a company is based 
on the hypothesis that the company does not own it. It is 
imagined, for the purpose of arriving at the rateable value, 
that the company is a tenant renting its undertaking from a 
suppositious landlord, and the problem is to arrive at a sum 
to represent the rent that the hypothetical tenant would pay 
to the suppositious landlord. Moreover, as the Act upon 
which this ingenious system is based was evolved in the time 
of good Queen Bess, when it was chiefly land that was let 
on lease by landlords to tenants, this further complicates 
the matter and necessitates delicate adjustments before the 
imaginary rent can be arrived at. 

— 

THE rating experts who were present at the meeting could 

not adduce any arguments that carried weight in favour of the 


“hypothetical-tenant” system of rating. They discussed 
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seriously and earnestly, however, whether certain charges could 
rightly be deemed to be paid by the “tenant” or the land- 
lord," and when it is remembered that annual sums aggre- 
gating several thousands of pounds change hands in accordance 
with the solution of such abstract problems as these, it is 
evident that the law relating to local taxation has need 
of a firmer and more definite basis. About a year 
ago, a Royal Commission, after tying itself into the knot 
which over-indulgence in these mental calisthenics must 
inevitably produce, came to the conclusion that an altera- 
tion of some nature was necessary; but, although some 
improvement would be effected if their mild suggestions with 
regard to valuations and rating appeals were acted upon, some. 
thing far more drastic is required. We cannot but agree 
with Mr. BoND that the true basis of assessment should 
be that of income, and as the assessment of income is already 
made once by a Government Department for the purpose of 
income tax, it should be unnecessary to make a new assessment 
of a more elastic nature for the purpose of local taxation. 


м 


WHATEVER support the new University of Liverpool 
leceives from outside sources, it is, at any rate, receiving 
substantial encouragement from the citizens of that city. 
On a recommendation by the Finance Committee, which 
came before the Liverpool City Council on Wednesday, it 
was unanimously decided to grant a sum of £10,000 during 
1904 to the new University. This grant will be paid out of 
ihe rates, and it is anticipated that it will be more than met 
by the addition of ld. in the £. Moreover, it is hoped that 
the subsidy will not be simply for the present year, but 
that the contribution will be made an annual one. There are, 
rightly, certain conditions imposed, one of them being 
that the Council shall have the right, from time to time, 
to nominate some person to make an inspection of the 
work of the University and report upon the educational 
methods employed, with a view to ascertaining how far such 
methods are in the interests of the city. It is also stipulated 
that the University shall make an annual report to the City 
Council of its work, and that of the sum of £10,000 not less 
than £1,000 shall be devoted to Liverpool scholarships, in- 
cluding the assistance of undergraduates and post-graduates. 
These conditions appear very reasonable, and both the City oí 
Liverpool and the University are to be congratulated —the 
former on recognising so speedily the true value conveyed by 
the possession of a University, and the latter on securing such 
hearty co-operation and valuable support at the beginning of 


its career. 
— — 


WE have consistently advised those responsible for the 
management of municipal electricity undertakings to set aside 
depreciation or renewal funds in addition to the payments to 
sinking fund which they are bound to make annually. This 
is of especial importance in the case of the London municipal 
electricity works in which the loans have been granted for a much 
longer period than is now allowed by the Local Government 
Board. We are, therefore, glad to observe that the London 
County Council has recently been. calling the attention of 


metropolitan electricity committees to this matter. A note 
with regard to the receipt of such a communication by the 
Islington Borough Council will be found in another column of 
this issue. 


— — 


ON another page of this issue will be found the first half 
of the report issued by the Departmental Committee appointed 
to deliberate upon the use of electricity in mines, and whose 
proceedings have been reported from time to time in The 
Ziecirician. Owing to great pressure on our space, it has been 
found necessary to publish an abstract of this lengthy report 
in two instalments, the second of which will appear next 
week. The conclusions which the Committee have arrived at 
are just what one might have expected after having studied 
the evidence which was given. Emphasis is laid on the neces- 
sity of having competent persons to superintend the working 
of electrical plant in mines, and it would not be surprising if 
the Board of Trade required persons in charge of such instal- 
lations to pass certain examinations or give other proof of 
competency, such as is the practice in connection with marine 
engineering. The Committee find that the use of electricity 
will not tend to increase the existing dangers attendant upon 
labour in coal mines, but will rather have the reverse effect. 


——— ———— 


THE present financial position of the electrical undertakings 
owned and worked by the Barking Urban District Council is 
not by any means a satisfactory one. At a recent Council 
meeting, the accountant reported that the electric lighting 
revenue was overdrawn, on January 8th last, to the extent of 
£2,337, and that the light railway revenue account was also 
overdrawn to the extent of £434. The introduction of half- 
penny fares produced a revenue of only 5s. to 6s. per day, and, 
although no fewer than 71,373 passengers were carried during 
December, the total receipts only reached £177. The working 
expenses in connection with the line have been, for a consider- 
able time, just about double the revenue. As an attempt to 
make matters appear better than they really are, the Council 
hit upon the idea of carrying the deficit upon the electricity 
undertaking to a Suspense Account, so that it could be met 
by possible future profits, but they have been surcharged, and 
an appeal froin this decision to the Local Government Board 
has been unsuccessful. So serious do the Council consider the 
state of affairs that they are reported to be considering the 
advisability of disposing of the two undertakings, and tenders 
will, doubtless, be duly invited. In the circumstances, this 
is unquestionably the wisest policy to [pursue, and it is to be 
hoped that better results will be obtained when the under- 
takings are worked by private enterprise. 
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The Junior Institution of Engineers. — The annual dinner 
of the Junior Institution of Engineers will be held on Saturday, 
February 13th, in the Victoria Hall of the Hotel Cecil, at 6:30 
for 7 p.m. 

The Rugby Engineering Society.—At а meeting of the 
Rugby Engineering Society held at the Lower School, Clifton- 
road, Rugby, yesterday a Paper was read by Messrs. G. A. 
Neild and P. E. Banting, on ** Commutation of Continuous- 
Current Generators and Motors.” 
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Torquay Tramways.— As a condition to their consent to the 
Dolter Electric Traction Co. installing and working a system 
of surface contact tramways (The Electrician, Vol. i, . 192) 
at Torquay, the Corporation have stipulated that the following 
“electrolysis clause” be inserted in the Bill :—“ If at any 
time it be proved that any injury or damage to any mains, 
pipes or apparatus of the Corporation shall have resulted from 
the use of electric current on any of the tramways authorised 
by this act, nothing in this act shall relieve the company from 
liability to make compensation for such injury or damage.” 


International Electrical Congress at St. Louis.—The State 
Department at Washington, in response to solicitation from the 
Director of Congresses at St. Louis, and the President of the 
American Institute of Electrical Engineers, as well as the 
Committee of Organisation of the Congress, has issued 
instructions to the American diplomatic officers abroad that 
they shall invite the various foreign governments to appoint 
official delegates to the International Electrical Congress of St. 
Louis in September, 1904. The number of delegates requested 
to be appointed by each country is in conformity with the 
precedents established at the Chicago Congress of 1893 and at 
the Paris Congress of 1900. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 . 
Bt. Lucia—Martinique ...... May 9,1902 . — 
Anjer—Kalianda .......... Aug. 2,1903 — 
Oayenne— Pinheiros ........ Aug. 18, 1902 — 
Bt. Lucia—8t. Vincent ...... Sept. 19, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Paramari Cayenne ...... Feb. 27, 1908 Jan. 28, 1904 
New York—Hayti .......... Apr. 18, 1903 — 
Tourane-Amoy Nov. 10, 1908 — 
Mole St. Nicholas—Port-au- 

Eines Dec. 16. 1908 — 
Tarifa—Taugier........... . Jan. 18,1904 .. — 


Oran—Tangier ............ Feb. 3,1904 .. 


Opening of the Newbury Electricity Works.—The small 
works at Newbury (Bucks) which have been erected by the 
Urban Electric Supply Co., were opened on Wednesday last 
week. The Corporation obtained a provisional electric lighting 
order in 1901, and transferred it to the Urban Electric Supply 
Co. Water power from an old mill is used to drive three 
Parker dynamos. The station also contains a 250-cell Tudor 
battery, having a capacity of 1,000 ampere-hours, and a Parker 
balancer and booster. The cables are Callender's, armoured 
and laid solid. Supply is given on a 2 x 240 volt continuous- 
current system at 7d. per unit for the first hour and 3d. after- 
wards. Mr. H. W. Bax is the resident engineer, and Messrs. 
Edmundson's Electricity Corporation designed the works. 


Government Grants to University Colleges. A blue book 
has just been issued by the Board of Education containing 
reports from the university colleges which participated in the 
annual Government grant during 1903. These colleges, 
together with the amounts received by them, are as follows :— 
University of Birmingham, £4,700; Bristol University College, 
£1,200; Dundee University College, £2,065 ; Yorkshire 
College, Leeds, £2,225 ; Liverpool University College, £3,000 ; 
Bedford College, London, £1,200; King's College, London, 
£2,215 : University College, London, £3,000 ; Owens College, 
Manchester, £3,500; Durham College of Science, Newcastle- 
upon-Tyne, £2,100; Nottingham University College, £1,700 ; 
Reading University College, .£500; Sheffield University 
College, £1,300; Hartley University College, Southampton, 
£1,000 ; University College of Wales, Aberystwyth, £4,000 ; 
University College of North Walea Bangor, £4,000; University 
College of South Wales and Monmouthshire, Cardiff, £4,000. 

Tramways and Light Railways Association.— The annual 
general meeting of the Tramways and Light Railways Asso- 
ciation took place yesterday afternoon at the Society of Arts. 
The first business was the election of new members of council, 
in place of those retiring under the articles of association. There 
were six vacancies, and the following gentlemen were elected : 
Messrs. A. Baker, C. E. Baker, W. Worby Beaumont, A. N. 
Connett, James Devonshire and J. Barber Glenn. Sir Charles 
Rivers Wilson, K.C.M.G., past president, who was in the 
chair, then announced that the council had selected as chairman 
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for the ensuing year Mr. A. Baker, late tramways manager to 
the London County Council and now occupying a similar 
5 in the Birmingham Corporation; he then called upon 

r. Baker to at once take up his duties. Mr. A. Baker took 
the chair and delivered a short address in which he enlarged 
upon the general usefulness of electric tramways from all 
points of view. He hoped that the selection of himself, a 
municipal representative, wculd lead to a consolidation of all 
tramway interests, whether municipal or private. The exten- 
sion of electric traction was well exemplified by the Board of 
Trade returns which had recently been issued, the increases 
applying to both company and municipal tramways. 


Electrical Equipment of the Chilian Battleship“ Libertad."— 
In a lengthy illustrated article describing this new engine of 
war Engineering states that the electrical equipment is arranged 
on a more elaborate scale than that usually adopted in British 
ships, and the use of incandescent lamps throughout the vessel 
is most complete. The total number of lamps is about 1,000, 
generally of 16 c.p., with 50 c.p. lamps in clusters on the yard- 
arms, and lamps of 50 c.p. for the coal bunkers. There are five 
dynamos in the vessel, each of 500 amperes at 100 volts, when 
running at 400 revolutions, together with the necessary engines, 
these dynamos being all coupled up to the switchboard by 
specially insulated cables. The switchboard is suitable for 


parallel running, is canable of dealing with the total number 


of dynamos and circuits required, and is fitted in a position 
adjacent to the dynamos, easily accessible and convenient as 
regards manipulation of switches and other necessary work at 
the switchboard. The circuits are distributed to gunmetal 
section boxes, which boxes feed the water-tight distributing or 
cut-out boxes, from which the lamps are controlled. In 
addition to the above there is a rotary transformer, 
the whole being arranged so that the oomplete elec- 
trical equipment is entirely under the manipulation of one 
engineer. Five powerful searchlights of a special pattern 
are fitted, and generally arranged so that they can be with- 
drawn into cover during action or stress of weather. All the 
projectors are provided with automatic-feed lamps and mirrors 
on the Mangin principle. In addition to the electric-lighting 
plant, named above, there are about 70 electric motors in the 
vessel, generally for ventilating purposes ; but electric ammuni- 
tion hoists are also arranged for the 73in. guns, and, wherever 
suitable, electrical power has been applied 

far as possible, manual labour on board. 


Radium.—A Reuter telegram from Vienna announces that 
Prof. Eussenbauer has discovered that the application of 
radium in certain cases of constriction of the cesophagus when 


caused by cancer will partially disintegrate the malignant 


growth and bring about an enlargement of the gullet. Prof. 
Eussenbauer's method of operation consisted in placing in 
the lower end of a bougie pipe a rubber capsule contain- 
ing 60 milligrammes of radium, and applying the pipe to 
the part affected, holding it there for some time. The pro- 
fessor found that the radium rays brought about decom- 
position of the ulcerous growth, thus enlarging the gullet 
and enabling the patient to take food in the ordinary way. 


This treatment obviates the necessity for an operation for 


the introduction of food directly into the stomach. Accord 
ing to a Dalziel telegram from Paris, an extensive deposit 


of uranium, from which radium is obtained, has been located . 


near Autun, in the mountains of Morvan, in an old quarry. 
M. Curie, together with other scientists, is shortly to pay 
a visit to the quarry and test the value of the discovery. 
———At the annual meeting of the Manchester and Salford 
Hospital for Skin Diseases, which took place on Tuesday, the 
committee stated in their report that, “ In the ‘ Light’ depart- 
ment the results have been most satisfactory. -A number 
of cases of lupus and other tuberculous affections of the 
skin, which have hitherto defied treatment, have been 


discharged cured ; but in no condition is the success. 
more marked than in the treatment of rodent ulcer— _— 


a slow-growing form of superficial cancer, which was pre- 
viously, in many cases, inoperable and beyond medical 
relief. In addition to the new and very effective Finsen-Reyn 
lamp (a smaller modification of the original Finsen lamp), we 
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have recently begun to work with radium, which has been 
found to influence some of those varieties of cancer which have 
been but slightly affected by the Róntgen rays.” 


Effect of Violet Rays on Flowers.—Dr. J. Weir, in an 
article in the Scientific American, describes a destructive effect 
upon flowers which, he asserts, is produced by the action of 
violet light. Poppies cut in daylight immediately commenced 
to wither, but if shielded by a screen of red or orange material 
this did not occur. The most noteworthy phenomena in the 
effects of the violet and ultra-violet rays on the poppy were their 
immunising properties. A poppy which, after being subjected 
to the light, withered and was then cured by being shielded, 
remained unaffected when placed even in the direct rays of the 
sun. An analogous process is seen in the effect of the violet 
and ultra-violet rays on the skin. The first exposure of those 
portions of the body ordinarily covered by clothing to those 
rays will result in destructive changes, blisters, &c., making 
their appearance with subsequent desquamation. Buta second 
exposure produces little or no changes; the skin has become 
immune. This fact of immunisation accounts for some of 
Finsen's seeming failures, if it does not account for all of them. 
In certain of his experiments he must have made his exposures 
too brief; he succeeded in getting only the immunising effect 
of the rays, the exposures being too short to induce or achieve 
a lethal or deathly effect. Microscopic examination shows that 
these rays produce marked physical changes in the cut stem, 
foliage and flower. A section of the stem examined imme- 
diately after the blossom is cut shows that the effect on cell 
life is instantaneous ; the cell at once begins to shrink and the 
protoplasm to collect around the nucleus. Circulation is inter- 
fered with, and this interference progresses as the blossom 
withers until there is no circulation in the veins and capillaries 
after two or three hours. Cell movement also ceases, and the 
entire structure presents every appearance of death. 

Engineering Standards Committee.— We are informed that 
the electrical conference which was convened by the sub- 
committee of the Engineering Standards Committee on 
generators, motors and transformers took place at the Institu- 
tion of Civil Engineers on Tuesday and Wednesday, January 
26th and 27th, and was extremely well attended. Amongst 
those who aecepted the Committee's invitation to attend were 
the following :— 

A. P. Trotter, G. L. A. Addenbrooke, Charles H. Merz, Leonard 

Madgen, Robert Robertson, A. A. Campbell Swinton, A. S. Esslemont, 
Bernard Jenkin, A. M. Sillar, Philip Dawson, Malcolm MacLaren (British 
Westinghouse Co.), H. Scholey (Dick, Kerr & Co.), Mark Robinson, E. 
Parry (representing Mr. H. F. Parshall), J. P. Gregory and J. S. Conover 
(British Thomson-Houston Co.), Hon. C. A. Parsons and Gerald Stoney 
(Messrs. C. A. Parsons & Co., Ltd.), Henry Mavor (Mavor and Coulson), 
Stuart Russell (India Rubber, Gutta Percha and Telegraph Co.), W. Scott 
(Laurence, Scott & Co.), E. S. W. Moore (Electric Construction Co.), J. Eck 
(Union Electric Co.), H. St. Hill Mawdsley and H. N. Hickley (Newton 
Electrical Works), A. C. Eborall (Witting and Eborall), J. J. Steinitz 
(Brush Electrical Engineering Co.), H. Fox (Morley Electrical Engineering 
Co.), W. B. Esson (Johnson and Phillips), A. F. Berry (British Electric 
Transformer Co.), Herbert A. Jones and F. Oelschlager (Phunix Dynamo 
Co.), H. Northcote (Veritys Limited), S. L. Brunton and K. A. Scott 
Moncrieff (Crompton & Co.), W. Walter (Clark, Chapman, Ltd.), C. H. 
Iles (Messrs, Thomas Parker, Ltd.), F. Hird (Siemens Brothers). 
A list of questions had, previous to the conference, been 
drafted and cireulated to those gentlemen who proposed to 
attend the conference in order that they might be more exactly 
informed as to the precise matters to be diseussed. In his 
short opening address, the chairman (Col. К. E. Crompton, C. B) 
referred to the opinions which had been expressed on the 
recommendation of the Engineering Standards Committee with 
reference to standard frequencies, and he remarked that the 
Committee had, for this and other reasons, decided upon hold- 
ing this conference. An animated discussion took place upon 
the different matters referred to in the list of questions before 
the meeting, which did not break up till late in the afternoon 
of the first day. On the second day the several problems 
arising out of the Committee's proposals for standardising 
motor carcases and speeds were dealt with at length. The 
Committee will consider carefully all the different points raised 
by the several witnesses present and report at an early date. 

St. Louis Exhibition. —The lighting of the cascades and 
colonnades, forming the most spectacular lighting feature of the 
exhibition, is worthy of attention, and a brief outline of the 
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method to be used is given below. The fundamental concep- 
tion of this lighting scheme involves the use of three sets of 
lights—white, amethyst and emerald—the use of the Cooper- 
Hewitt mercury vapour lamp and of searchlights installed upon 
the Education and Electricity buildings, the whole being under 
the absolute control of a single operator. In placing the lamp 
sockets on the colonnade and pavilions terminating the same, a 
triple socket was used in each case, each socket containing a 
white, amethyst and emerald 8 c.p. lamp. The wiring was 
done on a triple three-phase system using a common neutral— 
that is, the feeders from a three-phase system supply the light 
for all the plain white lamps so disposed that the system is 
balanced ; the neutral for this set is also the neutral of a 
similar set of three-phase feeders supplying all the emerald 
lamps, while a third set supplies the current for the amethyst 
lamps, using the same neutral as the other two. This 
involves the use of 10 feed wires, and at first sight it 
would seem rather complicated, but the ease with which 
the different circuits can be controlled and the possi- 
bilities of the lighting effects that can be secured more 
than compensate for the seeming complication. By means of 
dimmers placed in each of the three circuits, they are under 
the control of the operator, whose duty it is to carry the 
lighting effects through definite and predetermined programmes, 
which will be given on certain nights. The Cooper-Hewitt 
lamps will be installed under the lips of the various spills of 
the three cascades, and when in operation their phosphorescent 
light will be imparted to the great volume of water, causing It 
to resemble a deluge of molten metal. The one exception to 
this triple lighting scheme is Festival Hall, the lights on which 
will always be white. The great dome, rising over 200ft. 
above the grand basin, will be surmounted with several rows 
of incandescent lamps placed as close together as possible, while 
the ribs will be marked with lamps placed on бір. centres. 
The cornice lines and. entrances will be outlined in a similar 
manner. No rheostats will be used, and this, the central 
feature of the exposition, will stand out at all times in dazzling 
white. The searchlights along the roofs of the Electricity and 
Education buildings will also he thrown upon the cascades, and 
the Cooper-Hewitt circuit broken. 


Notes on Dielectric Losses.—In The Electrician, Vol. XLVII., 
p. 412, some data on dielectric losses in electrostatic condensers, 
experimentally determined by Mr. C. P. Steinmetz, were pub 
lished. Dr. Paul Holitscher, in a recent contribution to the 
Elektrotechnische Zeitschrift, communicates the results of 
measurements on dielectric hysteresis in the micanite 
tubes used for insulating the conductors in high-voltage 
machines, The dielectric losses between the magnet frame 
(which was earthed) and the armature copper of a 10,000-volt 
500 H.P. three phase synchronous motor were first determined. 
At a constant frequency of 53:3 ~ per sec. the losses 
given in Table I. were observed, and it will be noticed that 
the increase is—for the higher pressures approximately pro- 
portional to the third power of the voltage. The capacities. 
derived from the measurements with the aid of the transformer 
diagram, are also given in the table, and it will be seen that 
they increase with the pressure :— 


Table I. 


Secondary of Testing Transformer. | 


——— 


| Dielectric losses. e or 
' ; Mfd. 
Volts. | Amps. we 
9,900 | 0 116 854 0-0368 
18,150 0:174 785 0:04283 
15,180 0813 1,265 0 0468 
18,000 0-206 3.290 0:0583 
20,050 0:365 3.470 0 0616 
21,550 4,860 0:0700 


0:48 | 


When the machine is in service, the neutral pointof the phases 
is connected to the frame, and only the extreme end ot each 
winding has, therefore, the maximum potential of 5,770 volts. 
If, from about 6,000 volts downwards, the dielectric losses are 
assumed to be proportional to the square of the pressure, 
the lost energy through dielectric hysteresis will amount in the 
above case to 40 watts ./., 0013 per cent. of the full load 
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output. Some results obtained with a second machine, designed 
for 400kw. at 10,000 volts, are tabulated below (Tables II. 
and III.) :-— 


Tablo II. 
Secondary | , : 
Frequency | of Testing Transformer. | ее Capacity. 

rsec. |  .., | | ORRON: Mfd. 

pe Volts. Amps. | Watts. 

| MERCEDES 

40 15,500 0-101 | 572 0-0282 
45 15,500 0:114 648 0:0281 
50 15,500 | 0-127 126 0:0280 
55 15.500 0:135 767 0:0272 
60 15.500 0:147 820 0-0270 
65 15.500 0:155 | 880 0:0265 


Е Table III. (50 ~ per sec.) Е 
Impressed volts. Dielectric losses. Watts. Capacity. Mfd. 


— — 


12.000 200 0:0213 
15,500 126 0:0280 
19,200 1,145 | 0:0332 


To complete the tests, the insulation resistance of the second 
machine was measured and found to be 21 megohms. Ata 
voltage of 15,500 volts, therefore, the C*R losses (К = 21 meg- 
ohms) would be about 12 watts, which does not materially 
affect the result of the tests. 


Rights, Duties and Liabilities of Electrical Contractors.— 
Ata meeting of the London Electrical Contractors' Association 
on Wednesday, Mr. R. Tweedy Smith, the honorary solicitor, 
read a Paper on the above subject. A large number of 
invitations had been issued to consulting engineers and central 
station engineers, but the attendance was disappointing. The 
Paper gave a good deal of history. Dealing with the Electric 
Lighting Acts, the author stated that the Board of Trade kept 
seven different sets of regulations, which were all substantially 
the same. These applied as follows :—(1) Local Authorities 
— Provinces; (2) Companies—Provinces; (3) Companies— 
London ; (4) Local Authorities —London ; (5) Local Authori- 
ties—both London and Provinces in case of orders granted 
in 1883; (6) Local Authorities—Provinces—Licence ; (7) 
Companies— Provinces—Licence. Great confusion, however, 
had been caused by the issue 2 undertakers of so-called 
rules or conditions of supply. hese rules were usually 
printed over the names or signatures of the undertaker's 
engineer or the manager or secretary of a company, or 
sometimes over the name of the company itself, according 
to the particular idiosynerasy of the person concerned. Such 
rules had no legal sanction whatever, except in so far as 
they might happen to contain the regulations of the 
Board of Trade. Some of such rules were very mis- 
leading, and some undertakers attempted to take upon them- 
selves autocratic powers, and to represent such rules and 
conditions as obligatory when such was not the case at all. 
Several instances were given of such arbitrary rules, To 
reference being made to the Hampstead, Stepney and Wool- 
wich Borough Councils. But where contractors thought they 
were being improperly dealt with, there were several courses 
open to them to pursue. By sec. 70 of the Schedule to 
the Electric Lighting (Clauses) Act of 1899 the undertakers 
were bound “to supply to any person demanding them, at a 
price not exceeding 6d. for each copy, the Board of Trade 
Regulations (not the undertaker’s regulations) for the time 
being in force" in the district. There was a penalty of not 
exceeding £5, and also a daily penalty not exceeding .£5, 
upon undertakers not supplying such regulations. By apply - 
ing for a copy of such regulations the contractor was then 
in a position to make sure there were no special regula- 
tions for the district, which, however, was very seldom 
the case. The contractor’s next step was to apply to the 
undertakers to state the reasons for their declining to make a 
connection, and by the Board of Trade Regulations (No. 41) 
the undertakers were bound “to serve upon the consumer a 
notice stating their reasons for so declining.” A notice stating 
that the installation was defective, without giving reasons, was 
not sufficient. If no notice was taken by the undertakers, 
and no supply was forthcoming, steps could then be taken, 


either under sec. 30 of the Act of 1899, and which 
imposed a penalty of 405. for each day on which the default 
oceurs, or proceedings could be taken under sec. 19 of the 
Act of 1882. The want of uniformity in supply contracts was 
then touched upon, and the suggestion was made that it would 
һе very advisable that the association should adopt a form of 
application and contract to be used throughout the country. 
The attitude of the London electrieal contractors in the matter 
of free wiring by municipalities was next dealt with, it being 
now well known that no opposition is made where provision is 
included in such bills that the work shall be put out to con- 
tract. The final point made by Mr. Tweedy Smith was in 
respect to Workmen's Compensation, in connection with which 
he thought it possible that an argument could be brought 
forward successfully to prove that an electrical contract or did 
not come within the provisions of the Act. The definition of 
the Act was as follows: Employment ‘іп or about any build- 
ing which exceeds 30ft. in hot and is either being con- 
structed or repaired by means of a scaffolding, or being 
demolished, or on which machinery driven by steam, water 
or other mechanical] power is being used for the pur 

of the construction, repair or demolition thereon” In 
the discussion which followed the reading of the Paper, a 
few station engineers spoke first. Mr. Cottam (Hampstead), 
Mr. Boot (Tunbridge Wells) and Mr. Hesketh (Folkestone) 
all objected to the tone of the Paper as being directed against 
supply station engineers. They insisted that their sole object 
was not to tyrannise over the contractor, but to eliminate the 
* jerry " wireman, several examples of whose work each had 
had to contend with. Mr. Cottam thought the association 
had pursued a wrong policy in absolutely opposing free wiring 
by municipalities, "They had been the cause of much work 
being stopped in Hampstead, and if they had stipulated at 
the commencement, as they did now, that the work should be 
given to contractors, they would bave benefited themselves 
considerably. In reply to these criticisms several contractors 
repudiated the suggestion that they were antagonistic to the 
supply station men, their aim being to introduce uniformity 
into the various regulations under which they had to work, 
both on the part of municipalities and the fire offices. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


SATURDAY, February 6th. 
Institution or ELECTRICAL ENGINEERS: STUDENTS’? SECTION. 
10 a.m. Visit to the Baker Street and Waterloo Railway Works. 
Meet at Messrs. Mowlem's works, Lambeth-road, S.E. 


TUESDAY, February 9th. 
INSTITUTION or ELECTRICAL ENGINEERS: GLASdow Local. SECTION. 
Sp.m. Meeting at 207, Bath-street, Glasgow. Paper to be read: 
ow Electric Supply Undertakings Hire Motors,” by S. E. 
ritton. 


WEDNESDAY, February 10th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS' SECTION. 
7:30 p.m. Meeting at 92, Victoria-street, S. W. Paper to be read: 
„On Small Private Installations," by Н. Purle. 
LIVERPOOL ENGINEERING SOCIETY. 
8 p.m. Meeting at the Royal Institution, Liverpool. Paper to be read: 
“ Electric Transmission from Water Powers," by E. K. Scott. 


THURSDAY, February 11th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary Meet ing. Paper to be read : ** Transatlantic Engineer- 
ing Schools and Engineering,” by Dr. R. Mullineux Walmesley. 
INSTITUTION OF ErrcrRICAL ENGINEENS: Ррсвшх LOCAL SECTION. 
4 p. m. Meeting at the Royal College of Science. Paper to be read: 
„The Steam Turbine," by F. C. Porte. | 


PRIDAY, February 12th. 
PuvsicaL Society. 

$ p.n. Meeting at the Royal College of Science, South Kensington, 
when Dr. R. T. Glazebrook, F.R.S., President, will deliver an 
address. 
INSTITUTION oF Civi, ENGINEERS: Втсрехтв’ SECTION. 

8 p.m. Meeting at 25, Great George-street, S.W. Paper to be read: 
“ The P and Destruetor Station at Plumstead," by 
T. S. Nash. 


SATURDAY, February 13th. 
INsrTITUTION oF ELECTRICAL ENGINEERS: Grasaow LocaL SECTION. 
У p.n. Meeting at Edinburgh. Paper to be read: Coal-cuttinz 
Machinery,” by Mr. Giorgi. In the afternoon a visit will be 
paid to Messrs. Bruce Peebles & Co.’s works. 
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NOTES ON THE CURTIS TURBINE. 


In a Paper on the Curtis turbine read by Mr. F. Samuelson 
before the Rugby Engineering Society last November, but only 
just available for publication, the author described the new 
machine at considerable length. A description of the turbine, 
similar to that contained in the Paper, was published on p. 160 of 
The Electrician for November 20, 1903, and need not be repeated. 
In the remainder of his Paper, Mr. Samuelson referred to 
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Fro. 1.—Curtis 500kw. TumBo-ALTERNATOR. 150lbs. steam pressure, 
115°F. superheat, 30in. barometer, 1,800 revs. per min., load 660kw. 


various curves showing the effect of different degrees of 
vacuum and expansion upon the steam consumption. 

Turning to Fig. 1, he said the curve was plotted from the 
tests made on a 500kw. turbo-generator in the B.T.-H. Co.’s 
power house, and showed very clearly the enormous gain in 
economy with a high vacuum. No difficulties were encountered 
in obtaining a high vacuum. The outfit consisted of an ordinary 
horizontal surface condenser with a cooling surface of 1,500 
sq. ft., a twin Edwards’ air pump and a centrifugal pump for the 
circulating water. The pumps were motor driven, and the 
power taken by the air pumps was l:8kw., and by the cir- 
culating pump 7'lkw. at a load of 470kw., representing 1:9 per 
cent. of the output of the turbine. 
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higher superheated steam for the turbine, but from tests made 
elsewhere on a Curtis turbine of the same output, the ten- 
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Fic. 2.—Curtis 500kw. Turso-ALTERNATOR. 150lbs. steam pressure 
30in. barometer, 28:bin. vacuum, 1,800 revs. per min., load 660kw. 
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Fic. 3.—Cortis 500xw. Turpo-ALTERNATOR. 150lbs. steam pressure, 
115°F. Ышы 28·5in. vacuum, 30in. barometer, 1,800 revs. per min. 


dencies of the curve were howi to continue to about 300°F. 
superheat. Superheating improved the real thermal efficiency, 
or, in other words, reduced tne coal bill. The probable reasons 
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Ета. 5.— COMPARATIVE Views oF Turno-Gexerator UNITS 


De Lava. CURTIS. PARSONS. 
Size of Units.......... 200kw. T 500kw 375kw. 
E „ f 9,000for Turbine.) ; 
Speed :—Revs. per min.. \ —.900 for Generator 1,800 3,600 
Floor Space .......... 95 sq. ft. 56 sq. ft. 81 sq. ft. 
Floor Space per Kw. 0:477 вд. ft. 01 sq. ft. 0:21 sq. ft. 
Weight .............. 30,0001bs. 42,000l bs. 25,000lbs. 


The effect of superheat was shown in Fig. 2, and was 
obtained from tests carried out on the same turbine. 
the conditions prevailing then, it was impossible to get a 


were the increased steam volume, and owing to the steam 


With | being less wet after the expansion, the friction in the buckets 


was considerably reduced. 
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Fig. 3 showed a curve giving the steam consumption for 
different loads. To obtgin a steady load on the generator, 
water resistance boxes were made use of, and careful readings 
of all instruments were made every sixth minute. The con. 
densed steam was delivered alternately to two tanks and 
weighed at six-minute intervals. All bye-passes were discon- 
nected and all precautions taken to obtain absolutely reliable 
results, and the tests with different loads were repeated. The 
flatness of this load curve was at once apparent and compared 
very favourably with similar curves obtained from recipro- 
cating engines and other turbines. At the normal full load 
rating of 500kw., the difference in steam consumption between 
full and half-load, was 1jlb., and between full and quarter- 
load, 331b. The 500kw. rating for this turbine was, moreover, 
a very conservative one, and it could well be rated at 750kw. 
In that case, the load points would be located lower on the 
curve, and the difference in steam consumption still better, 
being between full and half-load only Ilb., and between full 
and quarter-load 2:916, The dotted curve represented 
relatively the average steam consumption from a number of 
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Fic. 5.——500kw. Curtis Tunno-akNRRATOR. 


first-class reciprocating engines of approximately the same 
rating as the turbine and assuming the full load steam 
consumption to be the same for both. 

One of the great advantages arising from the use of the 
steam turbine was due to the entire absence of internal lubri- 
cation, thus making it possible to return the condensed steam 
directly to the boilers without the use of troublesome oil 
separators. Cost of oil and feed water was thereby lessened, 
and troubles arising from boiler scale and priming were 
reduced to the lowest possible extent. The cost of attendance 
should be small, as the turbine had only two glands or packings, 
requiring no lubrieation, and one principal moving element, 
requiring no adjustment. The only part of the turbine sub- 
jected to high pressure steam was the steam chest and its valves. 
Leaky joints were thereby greatly reduced. Even with very 
highly superheated steam the buckets were not exposed to a 
high temperature, the heat of the steam being converted into 
velocity, while the steam passed through the nozzles, the tem- 
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erature of the steam corresponding to the expanded pressure. 
he machine, having no reciprocating parts, vibration was 
absent, and only very light foundations were required. This 
fact, together with the small amount of floor space occupied 
by the Curtis turbine, should materially reduce the cost of the 
station lay-out. 
Another feature of considerable importance was the uniform 
turning movement obtained in the Curtis turbine by the con- 
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Fra. 6.—СомРАВАТТУЕ ELEVATIONS oF A 5,000&w, Exaine DragcTLY Cox- 
NECTED TO A GENERATOR, 75 REVS. PER MIN., AND A 5,000kw. Curtis STEAM 
TunnINE DIRECTLY CONNECTED To A GENERATOR, 500 REVS. PER MIN. 

e 
tinuous supply o` steam to the buckets, and speed regulation 
by varying the volume thereof. Water carried over from the 
boilers in large quantities did no injury to any part of the 
turbine while many serious accidents to cylinder engines were 
due to this cause. The great saving in weight in the turbo- 
generator, as compared with the reciprocating engine and its 
separate generator, was not to be overlooked. Cost of handling 
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Fic. 7.— DIAGRAM or NOZZLES AND BUCKETS IN THE CURTIS STEAM TURBINE. 


in the shops, in transit and in erection, as well as the final 
cost of production, was materially to the advantage of the 
turbo-generator. 

In addition to the curves used by Mr. Samuelson for 
illustrating his Paper, we have received some interesting 
drawings and photographs, relating to the Curtis turbine, 
from the B. T.-H. Co. Fig. 4 shows the respective space oceu- 
pied by a 200kw. De Laval turbine, a 500kw. Curtis turbine 
and a 375kw. Parsons turbine. Fig. 5 portrays the 500kw. 
Curtis turbine installed in the power house of the B. T.-H. 
Co.’s works at Rugby. Fig. 6 is also interesting and is self- 
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explanatory. Fig. 7 shows the arrangement of nozzles and 
buckets in the Curtis turbine. 

Those of our readers who desire further information relating 
to this interesting engine will find full details in The Electrician, 
Vol. LL, p. 1,051, and on pp. 21, 88, 160 and 242 of the 
present volume. 


EDDY CURRENTS IN DYNAMO MACHINES. 
BY MICHAEL B. FIELD, 


In the following article I propose to discuss the Paper 
entitled “Experiments on Eddy Currents” ‘read before the 
Newcastle Local Section of the Institution of Electrical Engi- 
neers on December 14, 1908, by Dr. Thornton, and published 
in abstract in The Electrician of January 1 and 8, 1904. 

I wish at the outset to express my sincere appreciation and 
admiration of the experimental work carried out by Dr. Thornton 
in connection with eddy currents induced in solid iron and steel 
masses ; these experiments appeal to me with particular force, 
inasmuch as I, too, have made oscillograph experiments to 
demonstrate the existence of rapid fluctuations of magnetism 
in the solid portions of large alternators (vide footnote in my 
Paper on * Resonance Effects," read before the Institution of 
Electrical Engineers, Vol. XXXII., р. 655, of the Institution 
Journal), and have long fully recognised the importance of a 
research in this direction. 

The method of observing tbe reversal of current in the short- 
circuited sections of a continuous-current machine is very 
pretty, and should afford great assistance in the more minute 
study of the process of commutation. 

Anyone who has stood before a switchboard controlling 
a large alternating-current system and watched the regular 
pulsations of the ammeter needles, both in the main arma- 
ture and field circuits when two or more alternators are 
running badly in parallel, must have been seized with the 
desire for some magic sixth or seventh sense capable of appre- 
ciating every change occurring from instant to instant, not 
only in the iron and copper portions of the alternators them- 
selves, but also in every machine or motor connected thereto. 
Unfortunately, some trivial matter disturbs the onlooker's 
train of thoughts, the subject for the nonce is put out of mind, 
and there, too often, the matter ends for the interested 
spectator. Dr. Thornton’s Paper is, then, most welcome; if 
makes us think. 

That fluctuations of magnetism can occur to a considerable 
extent in the solid portions of magnet frames has long been 
fully recognised. In quite the early days of stationary iron- 
clad armatures, with single-phase windings threaded through 
holes, it was quite usual to stamp six holes per pole-pitch in 
the armature plates where only two would be utilised for the 
winding, erpressly to prevent too great changes of the reluctance 
of the magnetic path in different positions of the magnet wheel 
relative to the armature winding. 

This article will deal more particularly with Dr. Thornton’s 
deductions as based on his experiments. It appears, in 
the first place, that the author has entirely under estimated 
the shielding effect of the skin of solid masses on the 
interior portions, and, in consequence, fallen into the error 
of assuming the laws of the loss of power due to eddy 
currents in the skin of solid masses are similar to those which 
determine the loss in laminated portions. It appears that it is 
the latter the author has based his deductions upon, with the 
result that his conclusions are certainly misleading. In the 
issue of The Electrician of April 8, 1892, Prof. J. J. Thomson 
published an investigation on the distribution of magnetism 
and eddy currents in iron plates subjected to alternating 
magnetic forces, and the results arrived at were as follows :— 

Consider a plate of thickness 2/ em. forming part of a mag- 
netic circuit so that the lines of force lie in the plane of the plate 
(wy as in the laminations of an alternator armature), then the 
eddy current loss in ergs per second per centimetre of external 
area of plate (lem. on each side being reckoned as оеш. of 
area) 1s 
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where m = (2трр/о)і, с = specific resistance of material, и = mag- 
netic permeability, р = 2m times the frequency, Н = amplitude 
of the magnetic force just outside the plate, the magnetic 
force being assumed to vary as a sine function; or, if E’ 
represents the loss per cubic centimetre instead of per unit area, 
we have E= E/ li. 

In the two cases we shall refer to—viz., when Л is very 
small and when / is very large—these expressions can be ve 
much simplified. We have in the first case E' = H?p?p*h?,/60, 
and in the second case Е = o/4H?/32z? ; and this is the impor- 
tant point, for we see that, when Л is large, the loss can be 
expressed as so much per unit of side area and is independent 
of the thickness. In an article in the following issue (April 
15, 1892) Prof. Ewing elaborated Prof. Thomson's results, 
showing to what depth the magnetic effect penetrated below 
the skin into the interior. With a frequency even as low as 
20 per second this distance is only a few millimetres—that is 
to say, beyond a few millimetres the induction is so weak as to 
be negligible; hence, if we consider the yokes or poles of any 
but the smallest machines, whatever may be the shape of their 
cross-section— be it circular, rectangular or elliptical —we can 
still apply the results obtained and calculate the loss on the 
basis of the area exposed to longitudinal magnetisation. We 
see, then, in the first place, that if the magnetic flux alternates 
throughout the whole magnetic circuit of a dynamo, that part 
of the loss which occurs in the solid portions does not depend 
in amount at all on the volume, but merely on the area of 
surface (excluding the polar surface, which is not subjected to 
longitudinal magnetising forces in the manner at present under 
discussion), the loss per ceutimetre area being proportional to 


H2/ppo or B. ed , where B represents the maximum value 
2 


of the alternating induction at the exterior surface. | 

On the other hand, the loss per cubic centimetre in the lami- 
nated portions, provided the laminations be sufficiently thin, is 
proportional to B2p"A?/c, and in this case B will have practically 
the same maximum value over the whole cross-section of the 
lamination. 


Let us now see how this fits in with Dr. Thornton's deduc- 
tions. The quotations are from the Paper as published in 
The Electrician. | 

“The loss of efficiency of dynamo-electric machines from 
this cause” (eddy currents) “can be approximately determined 
from the fact that, while other losses caused by hysteresis and 
mechanical friction vary directly with the speed, eddy current 
losses are proportional to its square. But tbe total 
eddy current loss for a continuous-current machine is about 
30 per cent. of the whole. The remaining 27 per cent., 
(i e., deducting 3 per cent. for the eddy loss in the laminated 
portion) “or practically all, must therefore take place in the 
solid magnet frame.” 

Now, the method of separating the eddy current loss from 
that due to hysteresis and friction in a dynamo or motor, as 
tirst given, I believe, by Kapp, is to run the machine with no 
load as a motor with constant excitation, measuring the power 
put in at different speeds. Let P represent the power thus 
measured after deducting the СЕ losses, then ТР,» which, of 
course, represents torque ( being the speed) is plotted verti- 
cally, » horizontally. ‘This curve comes out in all up-to-date 
machines a straight line, which, if produced backwards, will 
cut the vertical axis above the zero. Calling this intercept 
a, we have Р и 2« ν, where bis some constant, which means 
that, for a given excitation, PY h The first term on 
the right-hand side of the equation represents the friction and 
hysteresis loss ; the second is usually taken as the eddy current 
loss in the armature core plates and armature conductors which 
are subjected to the alternating magnetic forces. But now 
comes in the question, if 30 per cent. of the total loss in 
the machine, is that due to eddy currents, of which 27 per 
cent occurs in the solid part, and 3 per cent. in the laminated 
portions, and if in the solid portions the loss is proportional 
to Ju and in the laminated portions to „%, how does it come 
about that a straight line is obtained in the manner described ! 
The fact of the line being straight shows that whatever term 
there may be of the order of « in the expression for P и, it 
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must have a small coefficient, and therefore the loss in the 
solid portions must likewise be small. 

In speaking about the solid rings on which he „ 
Dr. Thornton says: At the lower frequency i£ has been assumed 
that the shielding effect is not sufficient to lower the magnetisa- 
tion reached at the inner parts of the core, because the long, 
thin cross-section is very much less favourable to the flow of 
eddy currents than a circular area.“ The figure below (Fig. 1) 
shows very approximately the actual distribution of the 
magnetic flux in Dr. Thornton's cast-iron ring, and Fig. 2 
shows the distiibution of induction at different points 
measured inwards from the skin in a solid cast-iron magnet limb, 
caused by a magnetic force alternating with a frequency of only 
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slightly greater at inside than cally zero. 
outside surface owing to shorter 


magnetic path. 


2 per second. Prof. Ewing has, moreover, pointed out that, if 
anything, these equations exaggerate rather than under-estimate 
the amount of magnetism which finds its way into the interior, 
in his own words (The Electrician, April 15, 1892): „No doubt 
there is a further reduction due to hysteresis ; the wave, as it 
penetrates loses energy through hysteresis as well as through 
generating eddy currents, but of this the theory does not take 
account, inasmuch as it assumes a constant value for the mag- 
netic permeability." Asa matter of fact, in those experiments 
by Dr. Thornton where the core was partly magnetised by a con- 
tinuous current and a very small alternating magnetic force 
superposed, the permeability will be very nearly constant 
throughout the cycle, and the calculations based upon Prof. 
Thomsou's formule must, therefore, very nearly approximate 
to the truth. 

Now, without going into any deep mathematics, let us form 
some idea of what effect this shielding has. 
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The above represents a ring of cast-iron of practically the 
same dimensions as Dr. Thornton's castiron ring. I have 
taken nearest round numbers in centimetres. 

Imagine a skin all over this ring of solid iron 5mm. deep, 
and the rest so finely laminated that no eddy currents occur 
therein. This will evidently be far more favourable for a 
uniform induction throughout the cross-section than the 
author's solid ring. 

I am going to assume that eddy currents circulate in the 
skin due to the E. M.F. produced therein bv the total induction 
in the laminated portion. There will be also induction in the 
skin which will tend to increase the value of the current in 
the exterior portions; but we will not take account of this. 
increase, thus making the case as favourable as possible for 
uniform induction. 


We know the value of the induction at the exterior surface 
of the skin is that due to the exciting ampere-turns alone and 
is independent of the eddy currents. 

We shall compare this value with that in the interior or 
laminated portion. 

The total area of the laminated portion is 132:6 sq. cm. 
Let us take a maximum induction in this portion of the ring 
as 500 lines per square centimetre. 

The total flux will be, therefore, 66,300 lines. The total 
E.M.F. in the skin considered as a single short-circuited 
turn, will be, with a frequency of 18 cycles per second. 
9r x 18 х 66,300 x 1075 = вау, 0:075 volts max. The mean 


-length of this short-circuited turn is 74 lem., and mean 


cross-section may be taken as 97:5 sq. cm. Its resistance, 
therefore, taking the specific resistance of cast-iron as 98:5 
microhms, is 75 х 107? ohms. Thus the maximum value of 
ths current circulating in this skin, as the short-circuited 
secondary of a transformer, will be at least 1,000 amperes. 
The current, therefore, in the exciting coil in order to produce 
the induction in the interior of 500 lines per square centimetre 
must consist of two components, the first equal and opposite 
to the demagnetising ampere-turns of the skin current, the 
second that necessary to produce the flux in the interior. The 
exciting ampere-turns must, therefore, be slightly greater than 
1,000. Now, it is these alone which produce the flux in the 
exterior surface of the skin, as this is unaffected by the currents 
within the skin. 

The length of the magnetic path at the exterior surface is 
8 _ 4r 1,000 
210cm. Hence H [0 10 
will produce in cast iron an induction of over 4,000 lines per 
square centimetre ; hence we see that in this case, which is, as 
already stated, manifestly far more favourable for uniform 
induction than that of Dr. Thornton, and with as low a fre- 
quency as 18, we find the value of the induction at the interior 
in a case taken at random is only one-eighth of that at the 
exterior. 

* The ring experiments (Table III.) therefore closely approxi- 
mate to the conditions of practice, and it may with reason be 
inferred that the losses will be in much the same ratio and of the 
same order of magnitude in similar yoke-rings and magnet cores." 
Then follows Table IIL, the heading of the seventh column 
being ''Eddy-current watts per cubic centimetre of (solid) 
** core," and elsewhere in several places we find indications of 
the assumption having been made that the eddy-current loss 
in different masses can be compared on the basis of unit volume. 

“ Now the energy loss* in an iron core ” (speaking of solid 
cores forming magnet limbs and yokes of dynamos) “ varies as 
the square of the alternating ampere-turns applied to it; but 
the secondary voltage in an exploring coil about the core is 
proportional to the primary ampere-turns. By measuring the 
exploring coil voltagc under various conditions of working the 
magnetic movements producing eddy currents within the core 
can be gauged.” 

It is then assumed that the values of the squares of the 
exploring coil voltages are proportional to the eddy-current. 
losses in the solid cores. Let us see if this be so: Dr. Thornton . 
shows that the magnetic fluctuations may consist of different. 
components of widely differing frequency. 

If B, is the value of the amplitude of tho induction at the. 
surface of the limb, alternating with the frequency represented 
by ip, where p is, as before, 27 times the fundamental frequency 
and i represents the harmonic in question, then E = УВ, 
but the maximum value of the total alternating flux of the: 
frequency тр can readily be shown to be А,В, V ip. The square: 
of the E. M.F. shown on the hot-wire instrument connected to. 
the exploring coil will, therefcre, be proportional to Tip:, 
the summation in each case being extended to all the alternating: 
components of the flux. 

Now, it is abundantly clear that since the loss depends on 
the square root of the frequency, and the square of exploring 
coil voltage directly on the frequency, the one cannot possibly 
be taken as the gauge of the other if there are components of 
different. frequency constituting the total alternating ftux. 


=6, but this magnetic force 


* Presumably “ power loss is meant, or energy loss per Second." - 
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Let us take an example: Suppose we have two components, 
B, Bis, of frequencies corresponding to р and 15p respectively, 
and suppose under one set of conditions Bi; = В,/3:88, we have 


Е-Е/Б(1+зср В =k JPB? x 1-257, 
* 2а В? х 2. 


Now let, under а new set of conditions, В,, become twice its 
old value, we have 
4 B 

E=k 90 +) BK VBI x 2-03, 

2 = Ер(1 + 4)В, = pBI2 x 5. 
This example taken at random shows that in this case, while 
the eddy current loss has only increased about 60 per cent., the 
square of the exploring coil voltage has increased 150 ү 
сеп{.; in fact, we see that no proportion can exist. Dr. 
Thornton has, therefore, to prove the existence of only one 
frequency before we can place any value at all on Table IV. 

It is highly probable that the efficiency of a converter is 
affected by the regularity of the turning moment of the prime 
mover; but with moderately good engines, such as are neces- 
sary for the successful operation of any system, the effect on 
the efficiency of the converter as compared with that assuming 
turbines as prime movers is probably inconsiderable. I have 
already given reasons why, in my opinion, we cannot place 
any reliance on the exploring coil method of Dr. Thornton, 
and the figures in Table VII. are equally inconclusive. The 
author says both tests were made under the same conditions 
of excitation and speed, and then goes on to say that in case 1 
the supply voltage varied from 85 to 72, and in case 2 from 
72:5 to 63°5, Since the supply in each case is stated to have 
been direct current, how can theconverters have been run under 
the same conditions of speed and excitation? Moreover, there is 
such a discrepancy between the figures themselves as to show 
their unreliability. We have an input (continuous current) 
measured on ammeter and voltmeter of 84 x 82—60,888 watts, 
as against the indication of the wattmeter 6,400 watts. Or, 
again, 72:5 x 32—2,320, as against 2,480 watts recorded by 
the wattmeter—i. e., in some cases the ampere-volt value is 
higher, in others lower, than that indicated by the wattmeter. 
Surely some error in transcription must have occurred here. 

The Paper is teeming with points that require further 
ho ; for example, what is meant exactly by the phrase 
‹«‹ Тһе circulation of local eddies varies not only inversely with 
the specific resistance, but as the square of the permeability "1 
I would like to know how the "'cireulation of eddies" is 
numerically estimated. Is current density, or watts per cubic 
centimetre meant, or what is it? Although one has a fairly 
good idea of what the term “circulation of an eddy " would 
mean in ordinary terminology, it is not one to which any 
definite numerical value or dimensions can be assigned. 

For a given varying flux density across any plate undoubtedly 
the eddy current loss would be greater if the plate were made 
of copper than if made of iron, and it is for this reason that 
it is not unusual to insert copper rods or bars in the pole 
faces of alternating-current machines to act as anti-hunting 
devices. The permeability, in fact, only affects the question in 
so far as it reduces or augments the flux through the plate, 
but for a given flux density the eddy current loss is indepen- 
dent of и. The two or three sentences of the Paper in this 
connection might, with advantage, be revised. We read “It” 
(i. e., the loss) “is greater with poles and pole-faces of high 
electrical conductivity than with cast iron, because "—here 
follows the reason—‘ the circulation of the local eddies, &c. 
; It is for this reason that they are much greater in 
iron than in copper. . . . ." 

The formula / adi + bi? on p. 420 for the combined loss in 
hysteresis and eddy currents needs further explanation. I 
should be much obliged if Dr. Thornton would refer me to 
tests proving that W,oci, and especially bearing in mind the 
manner in which the strength of the induction falls off as it 
reaches the inner portions of the ring. Prof. Ewing has 
certainly given an empirical law 

Hdl = 1,340H - 1,610 


* k, k,, К' are mere constants, 


— — — 


which is fairly true under certain conditions for iron plates 
provided H be not taken too low. This is & very different 
law from that assumed by Dr. Thornton. 

In the appendix the author gives 

w=anB 5+ BBZ, 

but the method here given of separating the hysteresis and 
eddy current losses is of little practical value. What we want 
to know is W, and W, under practical working conditions, 
not under entirely fictitious conditions ; moreover, the ratio of 
W/ W,. tested as described by Dr. Thornton will by no means 
be the same as when tested under ordinary working conditions 
in the usual way. 

Figs. 4 and 6 are very interesting, but what is the meaning 
of the oscillations in Fig. 4? They are not time oscillations of 
magnetism, for time is not represented in the diagram, and 
what is the meaning of these variations being represented 
vertically at the less steep and horizontally at the steeper 
portions of the curve?“ 

If, in any of the cases given by Dr. Thornton, we knew the 
actual amount of the fluctuation of the magnetic force, we 
could readily approximately estimate the eddy current losse: 
in the solid masses by adapting Prof. J. J. Thomsons 
equations to the case, but we must in any case throw over- 
board Dr. Thornton’s estimates as valueless. In conclusion, it 
might be pointed out that dynamo makers calculate the 
hysteresis and eddy losses in armatures by means of 
well established formule of the approximate correctness of 
which there can be no doubt, and on this basis predict 
the efficiency of their machines. In the majority of cases 
careful calculations of this kind tally with experiments made 
on the machines when built ; slight differences are, of course, 
always to be looked for depending on variations ir the 
materials used, and possibly on the eddy currents in the 
copper windings not allowed for. One thing, however, !5 
certain, there are not large losses, such as 30 per cent. of the 
whole unaccounted for, as Dr. Thornton ас It is а 
curious coincidence that a few days before I saw Dr. Thorntons 
Paper I myself submitted a Paper on eddy currents to the 
Institution of Electrical Engineers, and I sincerely hope that 
in the event of it being thought worthy of publication, Dr. 
Thornton will do me the honour of thoroughly criticising 1t. 


A SINGLE-PHASE ELECTRO-PNEUMATIO RAILWAY 
SYSTEM. 


BY BION J. ARNOLD. 


Since the first announcement of the principles of my system, 
I have refrained from giving out any further information regarding 
it, giving as my reasons therefor my desire to test the system 
thoroughly before making further public statements. I have com 
ducted my experiments privately and at my own expense, and hà 
80 perfected my apparatus that I had hoped to be able to celebrate 
the incoming of the year 1904 with & public demonstration ovet 
20 miles of railroad. 

That I would have made a demonstration on January Ist was ^ 
certainty to me, until December 18th, when I learned by telegraph, 
while in New York, that the car barns, located at Lansing, Michigan, 
of the road upon which I had been experimenting, had been conr 
pletely consumed by fire. In view of the fact, however, that the 
single-phase electric railway is now receiving so much attention at 
the hands of engineers and inventors in many parts of the world, 
and that I believe that the year 1904 will be an epoch- making one. 
marking the revolution from the direct-current to the alternating- 
current motor for railway work, as well as the beginning, on & large 
scale, of the displacement of the steam locomotive on railways by 
the use of a substantial form of overhead construction rather than 
the third rail, and from the further fact that I cannot get another 
machine ready in the near future, I have decided to publish a reco 
of my work up to the present time. Since it was my intention to 
experiment with 15,000 volts on the working conductor, all the line 
material had to be specially designed. 

Road-bed and Track. : 

The Lansing, St. John's and St. Louis Railway was originally 
projected to extend from Lansing, the capital of Michigan, north- 
ward through St John's, Alma and St. Louis, distance of about 


The figure in question was reproduced from the proof of Dr. Thornton 3 
Paper, the original diagram not being at our disposal.—Ep. E. 
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60 miles, but up to the present time only that portion extending 
from Lansing to St. John's, & distance of 20 miles, has been con- 
structed. The line is equipped with 671b. T-rail, laid on ties spaced 
2ft. apart between centres, and as alternating high-tension current 
was to be used, only one of these rails was bonded with 88in. 4/0 
bonds extending entirely around the splice bars. Since it was 
impossible to secure rails from the rail manufacturers in time, rails 
and splice bars were secured from one of the leading steam railways, 
and this necessitated the adoption of a supported joint and a long 
bond, as there was not room under the splice bars for concealed 
bonds. The line as at presented constructed between Lansing and 
St. John's has no grades exceeding 1 per cent, and no curves exceed. 
ing 7deg., except in the cities themselves, where the minimum 
radius is 50ft. 
Overhead Construction. 

Considerable care was taken in planning & suitable insulator 

for carrying the trolley wire, and Fig. 2 shows the construction of 
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Ето. 1.— Typical. STnAIUMr Line OVERHEAD CONSTRUCTION. 


the annealed glass insulator used. Fig. 1 shows a typical arrange- 
ment of the straight line overhead construction, and it wil be 
noticed that wood is used for the pole, cross-arm and brace, and 
that the insulator is supported by means of a short span wire from 
iron brackets secured to the wooden cross-arin. Their construction 
ensures high insulation at a low first cost, the entire line having 
been constructed for but a slightly increased expense over the cost 
of standard construction, and at the same time so built that in case 
of failure of the alternating-motor system, the standard continuous- 
current motor system could be put into service without changing 
any parts. The working conductor was placed 22ft. above the top 
of the rails, in order that train men when standing upon the tops of 
the freight cars going over the road could not come in contact with 
the working conductor. 

It was planned to operate the entire road from a single 2/0 
trolley wire, and with one rail bonded as previously mentioned, 
this amount of copper being sufficient to operate four 40-ton cars 
at an average speed of 30 miles per hour, with the power house 
located 14 miles from one end of the line, and operating with from 
6,000 to 10,000 volts on the working conductor. Current is trans- 
mitted to the line over two No. 8 wires, and is furnished from a 
800kw. rotary converter generating 380 volts at 25 cycles, and the 
energy is then stepped up to the working pressure of the line. It 
was inténded, after experimenting a sufficient length of time to 


determine the best voltage for the working conductor, to have the 
generators for the permanent plant constructed so as to generate 
at this determined voltage, and it was for this reason that a tem- 
porary rotary converter was first installed with which to conduct 
the experiments. 

Fig. 8 represents diagrammatically the working parts of one form 
of the system. The rotor R of a single-phase induction motor is 
geared to the axle of the car, and, by means of the crank pin C 
secured in pinion P, also drives the compressor cylinder RC while 
the stator S can freely revolve around the rotor and drive, by 
means of crank pin C, the compressor cylinder SC. Both cylinders 
are piped to air reservoirs located under the car and are also pro- 
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Fic. 2. 
SPECIAL INSULATOR. 


vided with suitable valves manipulated from a single controller on 
the car platform for making them perform their various functions ; 
thus the entire regulation of the speed and power of the car are 
controlled by the air cylinders, and no other regulating devices are 
necessary. The cylinder valves are electrically operated, and this 
makes it possible for each cylinder, when driven by the electric 
motor, to compress air into the tanks, and when operated by com- 
pressed air to furnish mechanical energy for moving the car. 
When, for instance, the cylinder is compressing air the valves 
work like inlet and outlet poppet valves of & common air pump, 
while, on the other hand, if the cylinders are supplied with com- 


G, Gear on Car Axle. 
A, Axle of the Car. 
à ; D, Driver of the Car. 
P, Pinion oa Rotor. BC, Rotor Cylinder. 


Fie. 3..—DiAGRAMMATIC ARRANGEMENT OF ELECTRO-PNEUMATIC MOTOR. 


SC, Stator Cylinder. 
C, Crank of Stator. 


F, Frame C’, Crank of Rotor. 


pressed air, each valve is operated electrically by a pilot sole- 
noid connected with the valve seat in such a manner that 
the energy for moving the valve is supplied by the compressed 
air, thereby making the valve practically self-actuating. The 
time of operation of the valves is controlled by a series of 
collector rings revolving with the engine shaft, and their regular 
operation is interrupted and varied to suit the requirements by 
means of the motorman’s controller. When a rotary or turbine 
type of air engine is used, all the above valves and reciprocating 
parts are eliminated, and the entire controlling mechanism consists 
of two air valves operated from a single engineer's valve, which may 
be located upon the platform of the car or in the cab of the loco- 
motive, and so arranged that one or more units may be operated 
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from the platform or cab of any unit without the necessity of con- 
necting wires between the units. 

Since the motor may be of the simplest type of induction motor 
without a commutator, and the system does not require the manipu- 
lation or breaking of the main current, the motor may be designed 
for any working voltage and be of any type which will maintain a 
constant speed when provided with a constant load. This elimi- 
nates the necessity of all step-down transformers, resistances or 
ether regulating devices, and confines the current to the motors 
themselves, and as these are below the car floor the danger from the 
current is reduced to a minimum. At the same time the air 
cylinders, in addition to performing all the functions of speed con- 
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Fig. 4.—DiíAGRAMMATIC REPRESENTATION OF OPERATION. 


trol, give to the machine the independent unit element, and the 
ability to store the kinetic energy of the train in stopping and to 
utilise it in starting. On account of these and other teatures the 
electric motors of this system can be much smaller in capacity, when 
rated as continuous-working motors, than those of other systems 
not possessing this equalising load feature, and the capacity of 
the power house and line can be reduced to about one-half 
of what would be required with systems where the fluctuating 
starting loads of the cars are transmitted back to the power house. 
In order to better understand the different operations of the system 
Fig. 4, showing a speed diagram, has been prepared, in which on 
the axis of abscisse ODL are represented the different car speeds in 
percentages of the synchronous motor speed, while the co-ordinate 
axis AOB represents the rotor and stator speeds corresponding to 


Fic, 5.— LATEST Motor EOGTIP MEN T WITH TRUCK. 


the car speeds shown. The operation of the car may be divided 
into the following periods: — 


1.— Standing in the Station. 


Referring to Fig. 8 the rotor R is a standing still, while the 
stator S runs with full synchronous speed. The stator is then trans- 
ferring the full energy of the electric motor, through the crank C, to 
the compressor cylinder SC, which energy is being delivered to the 
air reservoir in the form of compressed air. Since the relative 
velocity between the stator and the rotor is, under all conditions of 
operation, constant, the speed curves of stator and rotor may be 
represented by two parallel lines OCR and ADS in Fig. 4. The 
origin O of the given co-ordinate system represents the period of 
reat of the car, and therefore indicates zero rotor speed and full 


stator speed in a negative or downward direction, as the stator is 
now revolving in the opposite direction from that which the rotor 
must revolve to drive the car forward. Let it be further assumed 
that for an instant OA equals the active torque of the stator, then it 
will be easily understood that OB, which equals OA, represents the 
reactive torque of the rotor exerted on the car axle, meaning that if 
the car is free to move the reactive torque can be used advan- 
tageously for the starting and acceleration ofthe car. When the 
car is standing in a station it is held at rest by moving the 
controller to such a position that the outlet pipe from the rotor 
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Fic. 6.—Ovursme END View or ELECTRIC Мотов. 


cylinder RC is throttled, thereby increasing the pressure behind the 
piston to such an extent that it overcomes the effort of the rotor К 
to revolve, thus tending to cause the stator S to revolve and at the 
same time holding the car at rest without the use of wheel brakes. 


2.—Starting and Accelerating. 


To start the car the air cushion behind the piston of RC is 
removed, and the air which is being compressed by cylinder SC, 
supplemented by the stored air from the tanks, is admitted to 
cylinder RC with the controller at the position of maximum cut-off. 

he rotor then begins to revolve, and as it accelerates the stator 
slows down by exactly the same amount that the rotor has increased 
its speed, and as the rotor and car-speed increase, the controller is 
gradually moved to a smaller percentage of cut-off until the car- 
speed corresponds to the full synchronous speed 
of the motor, at which time the stator comes to 
rest. During this period of acceleration the air 
compressed by cylinder SC, instead of being 
delivered to the tanks to lose its heat, is delivered 
hot directly to the rotor cylinders, thus greatly 
increasing the efficiency of the combination, 85 
the heat usually lost in air systems is utilised and 
the advantages of heated air gained without 4 
re-heater, aid as the pressure used is low many 
of the ordinary difficulties in the use of com- 
pressed air disappear. If the rate of acceleration 
is such that cylinder RC uses all of the air sup- 
plied by cylinder SC, no exhaust to the atmos- 
phere from cylinder RC takes place. Referring 
now to Fig. 4, which graphically represents this 
process, since the electric motor runs always at а 
constant speed and a constant load it has a con 
stant torque, and, therefore, the distance between 
lines OCR and ADS may be considered as repre- 
senting the energy delivered by the electric motor. 
The length of any ordinate extending from OD to 
OC represents the proportionate amount of energy 
derived from the electric motor, which .is appli 
directly through pinion P and gear G of Fig. 3 to 
the propulsion of the car, while the corresponding 
ordinate extending below OD to AD represents 
the proportionate amount of the energy of the 
electric motor which is absorbed in compressing 
air through cylinder SC, which energy, in tbe 
form of air, is immediately transferred to cylinder 
RC and is utilised in accelerating thecar. In practice however, since 
there will be a loss in transferring the energy from electrical energy 
into energy in the form of compressed air and back again into 
mechanical energy, this loss, whatever it may be, must be drawn from 
the storage tanks, and the requisite amount ofair from these tanks 1s 
supplied to the rotor cylinder RC in order to maintain the full power 
of the electric motor upon the car axle during the period of accelera- 
tion. Should it be desired to accelerate at & greater rate than the 
full power of the electric motor is capable of giving to the car, the 
additional energy may be supplied in the form of air from th» 
storage tanks through cylinder RC, thus increasing the total 
energy given to the car during acceleration, in which case this 
total power would be represented for any given instant by a point 
above line BC. 
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3. Full Speed. 


When the rotor has reached full synchronous speed by the pre- 
vious operation, this speed can be maintained by moving the 
controller to another position which will throttle the outlet pipe of 
cylinder SC until the reaction due to the pressure behind the piston 
equals the full capacity of the electric motor. An overload or under- 
load may be placed upon the motor by varying this pressure ; but 
under normal conditions of operation the cylinder SC is provided 
with an automatic valve, which keeps a constant pressure behind 
5 piston, thus maintaining an absolutely 1 гос пров ts ee 
electric motor, and consequently a uniform demand of electric 
energy from the line. This шола load is represented by the їшшштшшш! 


parallel lines OCR and ADS of Fig. 4. With the controller set ТЇ ПТ N 


— A 


at full-speed position, the inlet valves of the rotor cylinder RC 
are held open, and the piston runs free. The electric motor now 
gives its full power to the car axle, and the stator and its air 
mechanism will remain at rest as long as the car runs at the speed 
corresponding to the synchronous speed of the motor. 


4.—Speed Variations. 


There are usually certain places on any road where high rates of 
speed can be maintained for short distances, and as these speeds 
might be higher than the synchronous speed for which the motor 
was designed they are provided for as follows :—Assuming that the 
car is running at synchronous speed, the controller may be moved BY, И | 
to such a position that the valves of stator cylinder SC operate in Air Tank (Ё ру en 
such а manner as to cause it to act ав an engine, and revolve the \ Y `~ Motor 
stator S in the same direction as rotor R is revolving. This now HIN >- 8 
causes, owing to the constantly eleetrically- maintained relative : 
difference in speed between the stator and the rotor, an increase of 
speed of the rotor and car axle, due to the motor automatically 
working as a magnetic clutch, without mechanical contact, and if 
the resistance of the car or train is less than the capacity of the 
electric motor, the air necessary for revolving the stator can be 
obtained, hot, from the rotor eylinder RC without drawing from the 
tanks, and a speed above synchronism indirectly proportional to the 
resistance of the train maintained indefimtely. When the resis- 
tance of the train is greater than the capacity of the electric 
motor, speeds above synchronism can be obtained only by sup- 
plying rotor cylinder RC with stored air from the tanks, and 
can only be maintained for short distances, or until the storage 
capacity of the air reservoirs is exhausted. This condition corre- 
sponds to the spurts that can be made by a steam locomotive 
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when working above the steaming capacity of the boiler. The 
distance from the line ODL to that portion of the line ADS 
above ODL in Fig. 4 represents, at any given speed, the propor- 
tionate amount of energy which must come from the tanks and be 
supplied through cylinder SC, and the distance from DL to CR 
represents the total energy given to the car by the combined action 
of the electric motor and the stator cylinder when operating under 
these conditions. The energy delivered to the car can be still further 


increased by admitting air into the rotor cylinder RC and allowing ! 


it to work as an engine. 


one set may supply an entire train. It will be seen that the 
locomotive 1s also provided with transformers, another auxiliary 
which is unnecessary when the motors are designed for the voltage 
transmitted over the working conductor, but in this case trans- 
formers were used because the manufacturer of the motors could not 
be induced, at the time they were purchased, to build a high-tension 
motor for railway work, consequently the parts of a standard motor 
were utilised and a pressure of 200 volts adopted for the motors, 
as this was the most economical voltage that could be used with the 
particular parts selected. This locomotive was provided with all 
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Fic. 9.—ELEVATION or COMPLETE САВ. 


5.— Retardation. 


To bring the car or train to rest, instead of applying mechanical 
brakes to the whecls in the ordinary manner, and thereby dis- 
sipating the entire stored energy of the car or train in the form of 
heat, this energy is stored in the form of compressed air, to assist 
in starting the car or train, by setting the controller in such a 

osition that the rotor cylinder RC compresses air and delivers 
it into the storage tanks, Any desired rate of retardation can be 
secured by throttling the delivery pipes from the rotor cylinder RC; 
and in practice this pipe is provided with an automatic valve which 
releases just before the slipping point of the wheels, thus allowing 
the niotorman to brake as rapidly as he desires without liability of 
flattening the wheels. Supplemental whecl brakes are provided for 
emergency, but need not often be used, and the ordinary wear and 
tear on them is saved. 


6.— Reversing. 


When it is desired to run the car backward for short distances, 
the electric motor is not disturbed, and the power is furnished by 
the rotor eylinder RC by reversing the action of the valves; but if it 
is desired to run backward for any great distance, the current is 
thrown off the motor, the stator engine reversed, and the stator 
brought to speed by the air, when the current is again thrown on to 
the motor, and the cycle of operation is the same as when running 
forward. 

Fig. 6 represents the exterior of the clectric motor showing the 
cranks of the stator and rotor, also collector rings for operating the 
valves of the air cylinders when working as engines. 

The first electro-pneumatic motor constructed, and upon which 
the first experiments were conducted, was too small in capacity and 
it was decided to experiment with an improvised locomotive carry- 
ing suitable air tanks and transformers upon a temporary frame 
structure. This locomotive was the one upon which the trial runs 
were made and passengers carried on June 15, 1902. Fig. 5 shows 
a side view of the new electro-pneumatic locomotive carrying two 
motors, constructed after the preliminary experiments had been 
made on the first motor. For experimental purposes this truck 
was fiteed up in the form of a locomotive as shown in longitudinal 
and transverse section by Figs. 7 and 8, and it was this locomotive 
that was recently destroyed by fire. In order that the loco- 
motive might operate as an independent air unit upon tracks not 
equipped with overhead electrical conductor it was provided with 
a sinall storage battery and sinall motor-gencrator for charging the 
batteries and for operating the head light. These auxiliaries are 
not necessary for the successful operation of the system, provided 
the locomotive ean always be supplied with electric current from the 
working conductor, for then the valves can be made to operate from 
alternating current and thus eliminate the use of motor-generator 
and batteries, When, however, it is desired to operate indepen- 
dently of the electric conductor these auxiliaries are necessary, and 


| 


Edison. 


necessary testing instruments, and had been operated in the barns 
for some time and found to perform all its functions successfully. 
and would have been placed on the road and experiments, with 
it would now be in process had it not been destroyed. 


m ED 


THE EDISON ACCUMULATOR FOR AUTOMOBILES. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers on Thursday, 
January 28th, upon Mr. W. Hibbert’s Paper on the above suh. 
ject. The Paper, which was read on November 26, 1903, 
appeared in our issue for November 27, 1903 :— 

Mr. HIBBERT, before the discussion commenced, said a few words 
with regard to an improvement in the cell. During the summer he found 
that the cell which he had under test was not balanced. One of the plates 
had a greater capacity than the other. This had suggested an obvious 
improvement, and he wrote to Mr. Edison about it. | Subsequently he 
had had a letter from America to say that such an improvement had 
already been effected. He had known this previously to the time when 
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he read his Paper, but had rigorously determined to say nothing until С 
had contirmed his opinions. Since that time, however. he had conduct 
experiments which had confirmed the results sent him by Mr. Edison. 
Mr. Edison called it a half cell, but it was more than that. There xi 
а re- arrangement of the plates— viz., six negatives and 10 pou 
he had no particular detailed description of the cell as improved by MI. 
But he had the above curves, and from these there was samon 
information to say that the improvement was a decided one. The . 
was 12-71bs. in weight, and it gave 140 ampere-hours. The average зне 
hours per pound came out ќо 13:7. This was an intimation n r 1 
improvement in the output of the cell per unit of weight, and he 15 
say, from the fact that it was likely to be more perfectly balanced pu 
in the former cells, that the ећісіепсу was not at all unlikely to be hig 10 
than before. However, as he had made no experiments upon it he cou: 
say no more. 

Dr. J. A. FLEMING said it was, perhaps, a matter for regret that the 


8 ; . - v 
discussion on Mr. Edison's alkaline cell had been separated by so man; 
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weeks from Mr. Hibbert's excellent Paper, because by the time they had 
arrived at the discussion, Mr. Edison had arrived at a new cell. How. 
ever, the few remarks he had to make concerned the first cell described 
by Mr. Hibbert. Similar cells had been sent to Janet, Hospitalier, Finzi, 
Hibbert and himself, and all of them had obtained practically the same 
results. The cell required a certain amount of formation. As it came 
from the manufacturers it had to be heavily overcharged at first in order 
to bring it up to its full capacity. The cell was handed to him last J uly, 
and he had been obliged to neglect it for some months. It was not until 
September last that he had been able to ask Mr. W. C. Clinton in the 
Pender Laboratory to make some measurements on the cell. (These 
measurements were summarised in the table and diagram shown below) :— 


Summary of Results of Experiments by Dr. J. А. Fleming on a - Plate 
Edison Automobile Cell, carried out in the Pender Electrical Labora- 
tory, University College, London. September, 1903 —Јапиату, 1904. 
Observations by Mr. W. C. Clinton. 

The cell in each case was discharged down to 0'8 volt on closed circuit, 
except in discharge No. 10, where initial voltage was 0:7 volt and final 

0:3 volt. 


No. of Mean | Min. Previous Average 
dis- | cur- | pon 3 Per cur- | A.H. | W.H.| charge charging 
chrge. rent. | п rent in A.H. rate. 
— —— —ä— ä— —äjV— | — — | — 
1 | 306 1224 320 | 22:6 | 173:0| 212 900 80 
2 | 300 1214 820 | 190 | 1730| 210 660 60 
3 | 31:9; 1208 330 | 200 | 169:5| 193 274 60 
4 | 287: 1216 3820 | 170 | 168:5| 205 269 60 
5 | 514 | 1179 570 310 | 1555| 183 262 60 
6 | 605! 1192 690 360 1450| 173 | 225 100 
7 729' 1:147 800 41:0] 1420 163 | 225 100 
8 91.5 1117 1120 62:0 |1435) 160 230 100 
9 ! 93:5. 1161 1160 , 600 | 1540| 178 237 100 
10 2662 0:49 3750 170:0 115-5 57 | 245 100 
11 | 400 , 1197 420 245 1500) 170 , 291 | 97 
12 | 340 1211 , 360 210 1300 158 | 184 92 
13 | 93:0 , 1231 ' 240 180 | 1430| 176 237 95 
14 ! %9 1:234 30:0 — 170 | 1420| 175 315 | 105 
2 |montb s' rest ch arged. | | 
15 | 11:4 1273 11-6 85 | 141-0) 179 , 383 105 
16 | 450 1200 | 450 450 1540 184 390 x0 
17 300 1245 | 300 | 300  1590| 198 436 32 
18 300 1219 | 300 300 |1610! 202 225 60 
19 300 01215 300 300.1600, 199 336 60 
i 
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At end of 13th discharge cell was short-circuited for 16 hours. 
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Record of Tests made on a new Edison Cell at University College, 
London. Sept. 1903— Јао. 1904. 


Practically the same results had been obtained as those recorded by 
Mr. Hibbert. The cell weighed 17°8]Ь., and when properly formed 
it discharged, at 30 amperes, about 173 ampere-hours, or 212 watt-hours, 
and hence this corresponded to about 12 watt-hours per pound of fully- 
charged cell, the Е M. F. being on an average 14 volts. This cell was 
one of the 28-plate cells containing 14 positives and an equal number of 
negatives. His experiments were chiefly directed to ascertain as far 
as possible what could be done with a single cell. The first object cf his 
observations was to ascertain how the cell was affected by abnormal rates 
of charge and discharge; secondly, if these high discharges brought about 
any permanent loss of capacity; thirdly, if the high discharges brought 
any of the active material out of the pockets; and, lastly, if any evidence 
existed of sensible local action between the active material and its supports. 
With regard to the tirst set of experiments the chart spoke for itself. The 
cell was continually discharged at greater and greater rates, commencing 
at 30 amperes and rising to a discharge beginning at 375 amperes tailing 
down to 170 amperes, the average being 266 amperes, and at that heavy 
discharge the cell had a very considerable capacity. The cell was always 
discharged on a constant resistance, and in the caseof the heavy discharge 
it was short-circuited with ane ohm. That heavy discharge brought 
about a temporary diminution of the capacity, but at the end of 20 dis- 
charges the cell had come back to very nearly the same capacity as at the 
beginning. There were discrepancies between these discharges at con- 
stant rates, but this depended upon the time the cell stood between the 
charge and discharge. The chart gave the times between the charges 
and discharges. He had found, as Mr. Hibbert had also found, that the 
cell had a remarkable power of taking up a charge in a short time. 
With regard to the effect of the heavy discharges upon the active material, 
he desired to find whether the active material was brought out of the 


pockets by these operations. Consequently, he had the contents of the 
cell drained and the cell washed out in distilled water. The weight of 
the deposit taken from the cell was 1:4 grammes. This deposit he sent 
to the chemical laboratory and had it analysed, where it was found to 
contain carbon 22 per cent., and the remainder iron and nickel oxides, so 
that the active material came out only to the extent of 1:4 grammes in 
four months’ use. He had in his laboratory a lead battery by a leading 
maker which had been in use for four years, and he had taken out 2cwt. of 
lead oxide from it, which was equal to about 11b. per annum per cell. There 
were about 60 discharges in a year, so that the Edison cell was a con- 
siderable improvement. Then with regard to the local action between the 
active material and the supports. This seemed to bea very important point. 
It was well known that in the case of the lead cell there was a very con- 
siderable amount of local action between the lead support and the active 
material and he had been anxious to see what evidence there was of 
any such action in the case of the Edison iron-nickel cell. One of his 
experiments was interesting. He had a number of pieces of iron prepared 
and polished. One piece was rusted on one half. Other bright slips of 
iron had some of the nickel and iron oxides placed on them, and all were 
placed in a vessel containing a 20 per cent. solution of caustic potash, 
which was the electrolyte of the cell, and allowed to stand in this for two 
months. At the same time a plate of lead having on one end a little 
PbO, was placed in dilute sulphuric acid. At the end of that 
time the iron plates were just as bright as when they were first 
put in, and a remarkable fact was that there was not the slightest 
extension of the rusted portion on the one piece of iron. The 
alkaline solution had prevented any extension of the rusting. The 
experiment also brought out the fact that nickel oxide and iron oxide 
were insoluble in the caustic potash solution. This absence of 
local action appeared to be a very important point, because it enabled 
the supports to be made of very thin metal. When the cells were opened 
one was surprised at the exceedingly thin sheet steel of which the sup- 
ports were made, and also the thinness and lightness of the pockets. 
Mr. Edison's important discovery in connection with this subject 
appeared to have been the preparation of a particular form of oxide 
of iron which could be reduced by the electrolytic ions produced in 
caustic potash. In contrast with the lead cell, the electrolyte in this 
cell took no part in the chemical action. It merely served to convey the 
oxygen backwards and forwards. ‘There was no change in the density 
of the electrolyte during the period of charge and discharge. There was 
an immense gain in getting rid of dilute sulphuric acid as an electrolyte 
and thercby enabling the use of a light mechanical metal vessel as the 
containing cell and one unacted upon by the liquid. He might 
mention that when taking efliciency tests of the cell, there was a little 
difficulty experienced in determining when the charge was complete, 
because the cell boiled all the time. But the manner in which 
the completion of the charge could be recognised was by a rise in 
the open circuit voltage as the charge approached its completion. All 
his tests had been laboratory tests, and he had not had an oppor oniy of 
carrying out any observations under automobile conditions. He had had 
sent him one of the new cells already referred to by Mr. Hibbert, but his 
experiments were not sufficiently advanced to be published, but as far as 
his laboratory tests were concerned the advantages of the old cell could be 
summed up in the following way: As far as its weight and capacity were 
concerned, it was not distinctly greater—or not largely greater—than that 
of many light weight lead cells. On the other hand, there seemed clear 
evidence that the durability of the plates might be very much greater, and 
there was also good evidence that the disintegration or deposit of the 
active material was considerably less than the lead cell, and also that 
local action between the active material and the supports was practically 
absent, and that the cell in consequence of this would bear being left idle 
for a considerable time under a charge or no charge. At the same time 
it had an enormous power of taking up a charge. These were all ve 
good points, and whilst results of further experiments would be awai 
with interest before finally judging, there seemed to be no doubt that the 
arrival of this cell in the arena of practical work would stimulate 
improvements in all classes of cells. Mr. Wade read a Paper before that 
Institution four years ago, in which he began by classifying all possible 
secondary cells into two classes—viz., lead-sulphuric cells which were 
practicable and all others which were not practicable. But in the mean- 
time, Mr. Edison had been at work and had produced an alkaline cell of 
very great value indeed, and in doing so he had. laid the electrical 
engineering fraternity under a farther obligation to him. 

Mr. E. J. WADE said he thought his classification of secondary 
batteries four years ago, which had been referred to by Dr. Fleming, was 
justified then. He agreed that things now appeared to be on rather a 
different footing. He thought all the members who were interested in 
storage batteries owed a groat debt of gratitude to Mr. Hibbert in that he 
had relieved them from the terrible alternations of hope and fear that 
they had been going through during the past two or three years, owing 
to the daily paper reports, and it was a relief to find that the lead battery 
was not yet compelled to put up the shutters, although there were 
formidable rivals. He felt afraid to raise any theoretical questions, and 
yet there were some points upon which he should like a little further 
information. Mr. Hibbert had dealt with the cell almost entirely from 
the outside. He had taken the ingoings and the outcomings but, figura- 
tively speaking, he personally would have been glad if Mr. Hibbert 
could have got inside the cell and pulled it to pieces, and said а little 
more about the why and the wherefore of its action. For instance, with 
reference to Fig. 2 of the Paper he would like to ask what Mr. Hibbert 
considered the causes which determined the characteristic curves of dis- 
charge potential given there. The curves very closely resembled those of 
a lead storage battery. First, there was a rapid fall for a short time, 
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and then a long gradual fall recovering most of the practical discharge 
of the cell, and again a very rapid fall almost down to the vertical. Mr. 
Hibbert, in & Paper read before the Institution in 1892 in conjunction 
with the late Dr. Gladstone“ on the causes of changes of E. M. F. in the 
storage cell, ascribed all these potential changes to variations of the 
strength of the electrolyte. Here was a cell in which one of the great 
points was that there were none of these variations, and yet the curves 
were almost similar. It seemed to him a point that wanted a little 
explanation. He rather fancied that in both cases the first rapid fall was 
due to the peroxide products in the cell, and the final fall to the specific 
resistance of the active materials. The intermediate fall was due to the 
slight variations in the concentration of tbe electrolyte, but still he 
thought these points wanted a little more elucidation. Then the point 
ns to the remarkable way in which the potential curves were maintained 
at very high discharge rates. He did not notice that any specific explana- 
tion of this was given in the Paper, but it must be fairly obvious on the 
face of it. Some experiments which he had made on the lead cell 
seemed to confirm that point of view. He thought that if a more 
porous active material could be obtained it would be possible to do 
away with the reduction of capacity at high discharge rates, which at 
present existed with the lead cell, and bring it more up to what the 
Edison cell gave. He had lately prepared some lead cells with three 
or four times the porosity of the ordinary cell, and the discharge 
rate was very much the same as in the Edison cell. This showed it 
must be the exhaustion of the electrolyte in the lead cell that brought 
down the output at the high rates, and the absence of that caused it to be 
maintained in the Edison cell, because there was no reduction of the 
strength of the electrolyte. Everyone would accept Mr. Hibbert’s results 
of his actual tests, but some inferences which he had implied with regard 
to lead cells should not be so implicitly accepted. 

Mr. H. L. JOLY said that he had had an Edison cell in his laboratory 
since the beginning of December, 1908, and that the results of his tests 
were in accordance with those made by Messrs. Hibbert, Hospitalier and 
Janet. He did not know of any cell in which Peukert’s coefficient was so 
low, and he came to the conclusion that it was perfectly safe to take it at 
1:1; as far as he knew, this was the lowest figure on record. Dr. Fleming 
had said that the only indication they had of the Edison cell being 
fully charged was by measuring its E.M.F., and that when this 
became constant the cell was fully charged, but his (Mr. Joly's) 
experiments had led him to a different conclusion. The curves shown 
in Fig. 1 represented charges given to an Edison cell at three different 
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A=100 ampere rate. B=60 ampere rate. C=30 ampere rate. A= gas evolved at 
100 ampere rate. B'—gas evolved at 00 ampere rate. C gas evolved at 30 ampere 
rate. D=E.M.F. at 100 ampere rate. E=E.M.F. at 60 and 30 ampere rates, F= 
P.D. between iron electrode and case at 100 ampere rate. G=P.D. between iron 
electrode and case at 60 and 30 ampere rates. H--P.D. between nickel oxide 
electrode and case, common to 100, 6) and 80 ampere rates. 


Fic. 1.—Epi1son CELL CHARGE, 


rates, curve A showing the rise in P.D. when charging at 100 amperes, 
curve B when charging at 60 amperes and curve C at 30 amperes. 
Immediately under these three curves were two others, that marked D 
showing the rise of E.M.F. corresponding to a charging current of 
100 amperes, and that marked E to charging currents of 60 and 
30 amperes. Now, it would be seen that the P.D. remained practically 
constant after the cell had received 250 ampere-hours, but the E.M.F. 
continued to rise, and this lead him to think that the E.M.F. was not 
a true indication of the state of affairs. Moreover, the curves A’, B', C, 
which represented respectively the rate of evolution of gas, when charging 
at 100, 60 and 30 amperes, in litres per hour, showed a downward tendency 
after the 250 ampere-hour point. This was probably due to a diminution 
in the quantity of free H:0 in the electrolyte, and everything tended to 
show that the cell was fully charged when it had received 250 ampere-hours, 
and it was, therefore, unnecessary to go as far as 300 ampere-hours. The 
curve F represented the P.D. between the iron electrode and the case at 
the 100 ampere rate, (х represented the P.D. at the 30 and 60 ampere rates, 
and H showed the variation of P.D. between the nickel electrode and the 
спве at all three rates of charge. He believed that careful gas analyses 


would prove of considerable value in investigating the internal behaviour 
of the cell and he had obtained some endrometric data, which tended to 
confirm this opinion. He also thought it interesting to investigate fully 
the comparative behaviour of the plates by means of an auziliary electrode; 
cadmium was tried, but the use of the container itself gave more reliable 
figures. This method showed a drop on the negative electrode—indicated 
on Fig. 3— and a rapid recovery, at the same time as the P.D. dropped 
on the nickel plate and settled at the lower level. From some experi- 
ments it appeared that one might anticipate a second flat on the P.D. 
curve, if the iron electrodes had a smaller capacity than the nickel oxide 
plates, this flat being then due to the iron. The time necessary to form 
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A’, E. M. F. Contal Cell at varying rates. 
C», E. M. F. Contal Cell at flat rate 
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A, P. D. Contal Cell at varying rates. 
Ci, P.D. Contal Cell at flat rate 37:5 amps. 
37'5 amps. E, P.D. Edison Cell at varying rates. 
varying rates. El, P.D. Negative Electrode to сазе. 
case. B. P.D. Edison Cell at flat rate. B, E.M F. Edison Cell at flat rate. 
Negative to cell. Bz, Positive to cell. 

Fig. 2.—Ep1son CELL AND “ ELEcTRICIA" (CoNTAL) AT VARYING Rates 

(37:5 AurznES Hours PER HouR). 


the plates he did not regard as excessive, and, as a matter of fact, it was 
not more than was required by a lead battery when the plates were 
bought dry. A Jungner cell containing five nickel and four iron plates 
tested by M. U. Schoop last year, both in Sweden and in Germany, had 
lost 10 per cent. of its capacity in transit. Regarding Mr. Hibbert’ 
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Fio. 8.—E«svs оғ P.D. Cunves on DISCHARGES AT CONSTANT CURRENT 
SHOWING INDIVIDUAL BEHAVIOUR OF ELECTRODES. 


figure of 600 miles as being the average life of a lead battery, he 
was afraid he could not agree with this. He knew that a battery havinz 
a capacity of 140 ampere-hours, and working at a rate of 30 amperes, 
would run for 4,000 ton-miles without washing. The specific gravity of the 
acid in this case would be 1:250 to 1:260, each cell would weigh 231b and 
the battery would run 28, miles per day on the average. A lead cell of this 
type, discharging for three hours at the rate of 37-5 ampere-hours per hour, 
obtained by a series of varying rates, as shown in Fig. 2, would give 112 5 
ampere-hours, and taking the average voltage as 1-93, the watt-hours 
worked out at 217. An Edison cell working for four heurs at the same 
rate would give 150 ampere-hours, and this, multiplied by the voltage. 
which might be taken as 1:26 (though this was higher than in the 
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experiments), became 189 watt-hours. Each lead cell would weigh 
10kg., and, as there would be 44 cells in the battery, the total 
weight would be 440kg. Each Edison cell, on the other hand, would 
weigh 7-7kg., but there would have to be 70 cells in the battery in 
order to obtain the same Mr and the weight would therefore be 
539kg. Some people had said that the voltage variation of the Edison 
cell was a serious disadvantage; but when calculated out it was per- 
fectly obvious that this accusation fell to the ground. For instance, 
in the lead cell, the voltage at the beginning of the discharge might be 
taken as 2:1, and at the end as 1:75; thisshowed a variation of 0:35, and 
with 44 cells in the bat there would be a total variation of 13:2 volts. 
The beginning of the discharge of the Edison cell might be said to com- 
mence at 1:3 volts, and finish at between 1 and 1:1 volts; this was a varia- 
tion of 0:2 volt, and when multiplied by the number of cells in the battery 
the total drop worked out at 14 volts. In a lead cell with which he was 
acquainted, the electrodes were wrapped in asbestos, and after a 6,000- 
mile run with a battery composed of these cells, not the slightest trace 
of mud was discovered. In some cells of that type used іп the laboratory 
the efficiency fell off about 7 cent. in 18 months. 

Mr. W. Н. COOPER said he Paper was interesting from two points of 
view — one as & cell and the other from the point of view of automobilism. 
Everyone hoped that electric automobiles had a future, except those mis- 
guided individuals who went in for petrol. Mr. Hibbert had given details 
of some experiments on an electric runabout, but unfortunately they were 
not as interesting as they might be, because the runabout seemed to have 
been badly designed for the work. It was much heavier than runabouts 
generally were for the length it could go. It only went 84 miles on one 
charge, which was very little. However, the author had proved most of 
his points except that dealing with heavy discharges. He had related one 
experience which he said he would never forget, but there was only that 
one experience to go on apparently. He thought it depended upon the 
basis on which one took these discharges. If the weight of the cell was 
taken as the basis, then the discharges were certainly heavy, but 
the tendency in automoble work was to diminish the weight quite 
as much as to increase the capacity and, therefore, the capacity should 
be taken into account rather as a basis, and the discharges should 
be considered from that point of view. In these circumstances the 
discharges were not heavy. But as Dr. Fleming had dealt with this 
point he would not go into it. The interesting point was the extra 
discharge at low voltage. Mr. Hibbert had said that if it had not 
been for that he would not have got home at all. But he (Mr. Cooper) 
was not sure whether that extra low voltage discharge had really been 
relied upon or not. Was there a voltmeter on board and could any 
information be given from that! Then Mr. Hibbert mentioned the effect 
of temperature on the E.M.F., and the effect he thought he got he 
ascribed simply to the change of internal resistance. This seemed odd, 
because capacity must principally depend upon consumption of active 
material. Generally, raising the temperature increased the rate, and he 
did not see why raising the temperature of the cell should not increase 
the rate of electrochemical reaction and have the same sort of effect. 
Mr. Hibbert also mentioned the effect of short-cirouits, and said he gave 
a long charge after short-circuit. No particulars were given of that long 
charge, but the efficiency of the cell was lower than would be expected 
under the circumstances, seeing that there was no local action. The 
efficiency of the motor, too, was put at 85 per cent., which seemed 
to be too high а figure for that size motor, and nothing was said as to 
whether there was gearing or not. He joined with Mr. Wade in being 
sorry that nothing was said as to the theory of the cell, because 
Mr. Hibbert had been so very much conoerned with the theory of lead 
cells. Unfortunately, he gave only two equations at the end of the Paper, 
one of which appeared to be wrong. He would like to ask if Mr. Hibbert 
had been able to verify the composition of the oxides. And would 
Mr. Hibbert give any idea as to the calculation of the E.M.F. from 
thermo-chemical data? In this cell one could neglect the potash alto- 
gether, as it did not enter into the matter. Therefore, the E.M.F. was 
simply due to the heat of exhaustion at the two ends. "The heat of the 
exhaustion ef the iron by itself was sufficient to account for the E. M. F., 
and in order to get the E.M.F. there would have to be subtracted from 
that the heat formation of the other oxide. The heat of the formation 
of the iron was not 80 much above that as to leave very much to spare. 
It left à very small amount indeed, much smaller than one would expect. 

Mr. W. H. PATCHELL said he had been concerned with cells which 
weighed tons, and not pounds, as this one did. These he had found per- 
fectly satisfactory. With regard to the exhaustion of the electrolyte 
either in the plate or near the plate, when he first took up battery work 
they were in the thick of trying to make paste porous. They had all 
sorts of messes and combinations, but none of them gave good results in 
practical working mainly due to the local action, In those days it was 
not recognised how pure tho materials really ought to be. Therefore, he 
thought that battery work was greatly improved, mainly due to the great 
care taken in the materials used and also in the question of circulation. 
In the early days, too, narrow forks were utilised. Many batteries were 
spoilt in {осе days through the forks being too close, and one of the 
factors of success had been due to the wider spacing. He regretted that 
none of the men who made batteries were present to speak in the 
discassion. 

Mr. HIBBERT, in reply, said it would explain a good many lapses in 
the Paper if he stated that he had left a good many things out because 
he did not know. He did not know anything about the formation of the 
cell. It was sent to England with the liquid poured out so that the plates 

were freely exposed to any oxidising action of the air, and the long 
charging operations that had to be given to the cell when it was first put 
into use was not, strictly speaking, the formation corresponding to that 
which might or might not occur in the laboratory when the cell was made. 
He knew nothing of that. Dealing then with the speakers in their order, 


he could add one or two instances io the one mentioned by Dr. Fleming 
in which he analysed the active material drawn out of the pockets after 
working for some time. He had done it by breaking one up, which, in 
consequence of some very violent ‘behaviour, had come to grief. The 
treatment of this cell on the London cab upon which it had been placed 
was of such an order that he had been led to make a protest. It was 
broken open and analysed. The result was that the proportion of the 
active material found at the bottom of the cell was one two-thousandth of 
the whole, and the cell had done something like 3,000 miles. The pro- 
portion of graphite and of oxide of nickel found was almost identical 
with that found by Dr. Fleming's colleague—-viz., about one. fifth of the 
stuff which had been ejected. With regard to Dr. Fleming’s experiment 
for two months on the rusting of iron in alkali, he himself was lucky in 
having been the observer of an experiment which lasted for 30 years. In 
1874 he joined the staff of the Royal Institution, and he remembered 
very well that amongst the things in the museum there were certain 
bottles which had been sealed up by Faraday at least 30 years before 
that. These bottles contained brightly-polished steel and iron immersed 
in alkali, by Faraday, in order to study that very question. The steel in 
these bottles was as bright now as on the day they were sealed up. There 
might be some misapprehension as to the degree of interest which this par- 
ticular subject had for chemical researchers, but within the last two or three 
years there had been some Papers on it, and the existing theories had been 
challenged, but he was pretty well assured that there was no reason to'sus- 
pect that there would be any danger to the Edison cell from the rusting 
of the materials. Next, as to the possible objection to testing single 
cells. On the automobile he had worked 88 and then increased them 
to 60, and although he did not know the number of cells distributed over 
Europe, it must be quite 80 or 90. In view of this fact, and remember- 
ing also that all who had tested them had found results which had been 

almost repetitions, it seemed tohi n that the single cell testing objection had 
already fallen to the ground. Mr. Wade had remarked on the fact that 
all the data given in the Paper referred to external circumstances. This 
was simply because he knew nothing about the internal. The chemical 
data were vague. They were Hali even with reference to the oxides of 
nickel which had been prepared by pure chemical processes and wore 
amenable to straightforward examination,and he suspected that when 
the task of examining these electrochemical oxides had really been 
carried through it would be found that a higher proportion of nickel 
oxides existed than had been indicated in the formula he had used. Mr. 

Wade had asked him to explain Fig. 2. The variations were similar to 
the curves of a lead cell and at the first glance it might be supposed that 
the same explanation would apply to both, but it had to be remembered 
that that anticipation was initiated by the fact that there was a distinctly 
known verified change in the one case which did not occur in the other. 
There was a change in the density of the acid in the porous plate at 
the beginning of & very rapid order and also at the finish of & very 
rapid order. There were also changes in the density of the acid in the 
middle charge, which were not of a very rapid order, and changes in 
the density of the acid were known to be obtained to bring changes in 
the E.M.F. of the lead cell, and it waa fair to suppose this to be the case. 
There was one point in the behaviour of the lead cell in this connection 
which had & very strong bearing on the whole subject. A 10 per cent. 
increase in the capacity could be obtained by an increase in the tem- 
perature. Temperature could be taken as suflicient cause for the rapid 
fall in the P.D. at the end of the discharge, and he was justified in 
regarding the changes in the lead cell as due to changes in the density of 
the acid liquid. On the other hand, there were no such changes in the 
density of the electrolyte in the Edison cell. His experiments showed 
that at the end of a discharge the resistance of the cell was going up 
very quickly indeed. Mr. Joly had spoken of his quoting only 600 miles 
as the capacity of the lead battery on an automobile. ‘This figure was 
given on the authority of & very fair number of gentlemen engaged in the 
industry who had been asked this very question. Mr. Cooper bad asked 
several things about the runabout. He had to take this as he found it. 
It was not a bit too heavy for the work it was given to do, for the wheels 
came off a quarter of an hour after he turned it up at the London garage, 
and he was very glad it had been made as solid as it was. The voltmeter 
was not read in the storm referred to, but if the remarks which he had 
made in connection with that particular journey were read carefully, it 
would be found that he gave up trying to observe. He could not 8ee the 
voltmeter for the wind and the rain. Mr. Cooper had remarked that the 
capacity of the cell had been deduced and not ascertained. What he had 
to say about this was that when he tried to estimate the output in 
ampere-hours, he had made a self-denying ordinance that the figure he 
gave would be a very low minimum indeed, but if he had given his own 
unbiassed opinion he would have put it at a very much higher figure. 

But he thought it only wise under the circumstances to put the figure as 
low as he possibly could. Similarly with regard to the 85 per cent. 

efliciency of the motor. He had put the case as strongly as he could 
against the cell. He had no information on the possible changes 
produced by temperature on the active materials or alkali, except that the 
change of resistance of the potash solution with temperature was known 
to be of the order of 2 per cent. per degree centigrade, and there- 
fore he could only refer to that well-known figure in this connection. 

It would be remembered that he said in his verbal epitome of the Paper 
that, after he had done with the cells and had resumed his ordinary 
winter's work, they were placed on a cab in London, which was given 
special duty with the object, if possible, of knocking the cells to pieces. 
Practically the instruction was that they were to break them down by 
running them about if possible. Well, five out of the 60 had been 
somewhat injured as regards capacity. They were distinctly lower than 
at the time he turned them over. Since then he had had nothing to do 
with them, but that afternoon he had made an experiment on one of the 
cells whose capacity had fallen from 160 ampere-hours to 70 or 80. By 
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& tolerably simple process of regeneration he had brought it back to 122, 
and he anticipated that when the process to which he had subjected it 
had been repeated several times it would be brought back much nearer to 
its original capacity. The process of regeneration consisted in giving it 
a big discharge and a reversed current for a fair length of time. Another 
anticipation of his was that, by a fairly simple procedure, he could prevent 
the mischief which had brought down the capacity. If they joined the 
fact that he had already restored 40 per cent. of its lost capacity with the 
fact that he was hoping to prevent the reduction of its capacity in 
the future, it should lead, not to a diminution, but to an increase of 
confidence in the cell. 

The PRESIDENT said that the applause rendered it unnecessary for 
him to propose a vote of thanks to Mr. Hibbert for his very interesting 
Paper, 


ELECTRICITY IN MINES. 


The following is an abstract embodying the main points contained in 
the report by the Departmental Committee on the Use of Electricity 
in Mines, which has just been issued. The proceedings of the Committee 
were reported in she Electrician, Vol. L., pp. 652, 819 and 937, and 
Vo', LI., pp. 78, 125 and 168 :— 

Fifty-six witnesses were examined—viz., 13 scientific experts, elec- 
trical engineers and manufacturers of electrical apparatus; 19 colliery 
proprietors and managers ; 17 miners’ agents and miners; seven safety 
and electrical fuse makers, &c., and representatives from an insurance 
company. The Committee paid visits to several collieries for the purpose 
of seeing existing electrical installations. They selected one in the South 
Wales district, two in the Midlands and two in the North of England. 
On March 4th they inspected the installation of the Tredegar Iron and 
Coal Co. (Ltd.), near Tredegar, on March 12th the installations at the 
Florence and Sneyd collieries, near Stoke-on-Trent, on March 20th that 
at Messrs. Pease and Partner’s Eldon colliery, near Bishop Auckland, and 
on November 20th that at Messrs. Pope and Pearson's colliery, near 
Altofts. On the latter day they also witnessed a repetition of some of the 
experiments detailed in Mr. Garforth's evidence. (The Electrician, 
Vol. LI., p. 125.) The report continues :— 


Use of Electricity. 

During the hearing of the evidence one point in particular impressed 
us—namely, the very large part that electricity is likely to play in mines 
in the future. It is no part of our business to decide whether continuous 
or alternating-current is the best for use in mines. The alternating 
system, in spite of its greater complications, especially when three-phase 
current is employed, seems well adapted for long-distance transmission, 
and we also had evidence as to the successful working ef heavy winding 
and pumping machinery by it in Germany. The general tendency in 
American mines is, however, to the use of continuous-current plant. 
Possibly this is influenced by thelarge use of locomotives on this system. 
It seems very probable, therefore, that the solution, at any rate for large 
schemes, will be alternating current for generation and transmission. 
As regards the kind of current likely to be used for motors, up to the 
present those which have to be frequently started and stopped have been 
most successful on the continuous-current system, but we hope that the 
progress now being made in the improvement of alternating-current 
motors will lead to the development of a thoroughly reliable motor with- 
out commutator or rubbing contacts, which can be started and run 
without causing a disturbance on the system or necessitating elaborate 
starting gear. It is evident that for use in fiery mines a motor without 
parts liable to sparking is preferable to one with such parts, no matter 

ow well designed the boxing-in may be. On a visit to Messrs. Pope and 
Pearson's Altofts colliery, near Normanton, we saw a coal-cutter which 
daily cut 250 tons of coal, holing under the face to a distance of 6ft. The 
machine is driven by a three-phase induction-type motor, and has worked 
well for some years. The use of the three-phase system has been some- 
what restricted in this country, but it seems probable that in the near 
future its employment will be largely extended, owing to the advantages 
i& presents for transmitting power from a central generating station to 
scattered collieries, and its adaptability for obtaining varying voltages 
by means of transformers. In our opinion, this system deserves the 
careful attention of all who intend to instal electricity in mines. 


Dangers of Electricity. 


Electricity, when properly installed, presents, we think, no features of 
such danger as would justify its prohibition. Explosives in mines may 
not only cause accidents to those engaged in using them, but might cause 
explosions of fire-damp unlesa properly handled, and yet it is not too 
much to say that they present features of danger greater than any that 
are likely to be found in electricity if properly employed. When we 
reflect upon the mitigation of severe and exhausting labour, and the far 
greater efficiency that the use of electricity is likely to produce, and which 
ought to result in benefit to the miner, the consumer, and the coal owner 
alike, we have no hesitation in saying that this new agent ought to be 
welcomed. The representatives of the owners and of the miners fully 
appreciate these views, and of the numerous witnesses who appeared 
before us there was not one, whether owner, engineer, manager or miner 
who offered the least objection to the use of electricity when proper pre- 
cautions were taken. But although we are prepared to advise that the 
fullest latitude should be given to the great development of electrical 
machinery in mining which we believe is about to take place, we desire to 
record our emphatic opinion that those who are to use it, and to be 
exposed to any dangers that may arise from it, have a right to demand 


that every precaution should be taken that is reasonably possible to secure 
their safety. 


Necessity fur Regulations, 


While, therefore, we anticipate great advantages from the use of elec. 
tricity, and believe that it will lessen the severity of the toil of the miners 
and the labour of getting coal, we are convinced of the necessity of taking 
precautions against avoidable accidents and of laying down rules for the 
use of electricity in mines, The practice and opinions of engineers differ 
considerably, and it is, therefore, by no means easy or desirable to prescribe 
too rigidly the systems that ought to be employed. Bad work, even in 
the first instance, does not save 20 per cent. of prime cost, and always 
ends in occasioning far more loss than the initial saving. In the record 
of accidents which have occurred, the cause can almost always be traced 
to bad plant or arrangements. The reason of the unsatisfactory condition 
of the plant in many mines is, we think, to be found in the fact that the 
electricity was introduced by instalments and upon a small scale. This 
timidity has led in too many instances to insufficient power being supplied, 
and to the work being done in a temporary manner. But when once it has 
been introduced it has almost invariably proved so successful that its 
auxiliary and temporary character has passed away, and it has become not 
only a permanent necessity, but a prime factor, with the consequence that 
the capacity of the plant as first introduced has been strained to the utmost, 
and has not unfrequently broken down under these adverse conditions, and 
ultimately had to be replaced entirely by larger and more perfect appliances. 
Admitting that the pioneers in the adoption of any new scientific appli- 
cation must necessarily suffer for being the first to carry out progressive 
ideas, some of the accidents in the past must be considered as having 
arisen through lack of experience, and happily this class of accident is 
diminishing in number. We think that one of the chief causes of this 
is due to the fact that the use of high voltages has been regarded as 
dangerous, and low voltages as quite safe. The consequence has been 
that while high voltages have been altogether proscribed, low voltages 
have been used recklessly. In adopting a pressure of 500 volts as a 
maximum, the fact has too often been lost sight of that, though 
generally a shock at this pressure would not be fatal, yet under the 
peculiar conditions of mining work, a shock at a very much lower pres- 
sure might easily cause death. To such an extent did the idea prevail 
that safety had been secured by the use of low voltages, that men and 
boys were in the habit of frequently giving each other shocks from the 
power plant, and in one pit we visited we were told that a particular 
pony was sometimes got to move by the application of an electric shock. 
In fact, the electric installation has often been treated as a plaything, 
and the imagined safety has proved one of the chief dangers. On the 
Continent, on the other hand, it has been recognised that danger may 
arise from electricity at as low a pressure as 100 volts, and consequently 
the whole electric installation has been treated as being a source of 
potential danger, and is so protected as to make it difficult, except in 
the case of a wilful act, for anyone to reccive an injury. It becomes 
herefore, of great importance to consider what restrictions should be 
put on the pressure at which electricity should be used. At the face 
we consider that a reasonable limit would be medium pressure, not in 
any case to exceed 650 volts. But in the rest of the mine, if proper 
precautions are taken, we have no reason to think that there would 
be undue danger in much higher voltages. As for danger from shock. 
it is in a wet mine nearly as great with a medium voltage as a high one, 
and bad apparatus is capable even at low voltages of causing fires or 
exploding gas. When once, however, the apparatus is of excellent 
quality, well installed, and completely protected, there seems no reason 
to apprehend undue danger either in mines or factories from the use of 
high voltages, and we do not see why in the United Kingdom any more 
stringent limits should be imposed than have been found necessary on 
the Continent. 


General Principles Governing Installations. 


Though we do not wish to imply that the risks attendant on the use of 
electricity, where an installation is properly put in in the first place and 
maintained in good order, are comparable to the dangers which are ага 
must be attendant on the use of explosives, at the same time we cannot 
shut our eyes to the fact that if an installation is not of thoroughly good 
quality and also maintained in a state of efticiency, it must add one more 
to the several dangers which it is the lot of the miner to face in his daiiy 
occupation. We think that the general principles which should govern 
the employment of electricity in mines are as follows :— 

1. The electric plant should always be treated as a source of potential 
danger. 

2. The plant, in the first instance, should be of thoroughly good 
quality, and so designed as to insure immunity from danger by shock or 
fire; and periodical tests should be made to see that this state of efficiency 
is being maintained. 

3. All electrical apparatus should be under the charge of competent 
persons. 

4. All electrical apparatus which may be used when there is a possi- 
bility of danger arising from the presence of gas should be so enclosed 
as to prevent such gas being fired by sparking of the apparatus; when 
any machine is working every precaution should be taken to detect the 
existence of danger, and on the presence of gas being noticed such 
machines should be immediately stopped. 


Application of Electricity. 


We will now pass on to make a few observations on the various appli- 
cations of electricity to mining work, and formulate the 1 principles 
which should be followed. For this purpose we will divide our subject 
into nine groups, viz. :—(1) Generating stations; (2) cables, switches. 
fuses, &c ; 13) stationary motors; 4) portable motors for coal-cutters, 
drills, dc; (5) electric locomotives; (6) electric lighting; (7) shot-firing . 
^) signalling: (9) electric re-lighting of safety lamps. 
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Generating Stations. 

As the effective working of any plant must depend on efficient super- 
vision at the source of power, it is of great importance that the gene- 
rating station should at all times be in charge of a competent person. 
Familiarity with the dangers of electric shocks does not prevent accidents 
from occurring to skilled men at generating stations, and past experience 
shows that, unless suitable precautions are taken in protecting the live 
parts of electric apparatus, such accidents are bound to recur. The two 
defects most commonly met with are: — 

1. Insufficient room at the back of switchboards to enable a man to 
carry out an alteration or repair without risk of contact with a live part. 

2. Absence of protection from contact with live metal work charged 
at any pressure above the limits of low pressure. 

Many modern switchhoards are so arranged that there is no live 
metal work on the front of the board, and there appears to be no valid 
reason why this practice should not be universal where contact with 
live metal might be dangerous. We may add, that in all places where 
conductors at a high voltage exist, it is very desirable to paint them some 
distinctive and conspicuous colour, As the majority of breakdowns 
arise from a leakage of current to earth we consider that all currents 
should be, as far as practicable, insulated from earth. Each generating 
station should be provided with an instrument to indicate leakage to 
earth, and a record should be kept detailing its readings periodically. 

Cables, «tc. 

The risks to be guarded against, so far as the installation of cables is 
concerned, are three—namely, liability of shock tofjworkmen, liability of 
setting fire to woodwork or other inflammable material, and the possibility 
of originating a gas explosion. ‘The conditions met with in mining work 
are generally more unfavourable than those experienced elsewhere. The 
atmosphere is generally warm and sometimes damp, and frequently the 
presence of acidulated water adds to the difficulty of maintaining an 
effective insulation. The insulation, moreover, is liable to abrasion from 
such external causes as a fall of roof or the derailment of trams. All 
witnesses agreed that, while the greatest care should be taken that the 
cables are of sufficient size for their work, the selection of any particular 
method of laying them must be entirely governed by the conditions of the 
particular mine concerned. We feel, therefore, it is not possible for us to 
advocate any particular system of wiring às being the best under all cir- 
camstances, but we have arrived at the conclusion that the following 
general principles should be observed: - - 


l. To secure immunity from shock and fire, and to obtain security 
against explosion, bare cables are undesirable, and their use ought to be 
restricted to special cases. Cables should be properly and substantially 
insulated, all contacts covered, and in places where danger from gas is to 
be feared all parts of the system at which sparking is probable should be 
RENGEN in flame-tight covers, which, if metallic, should be efficiently 
eartbed. 

2. Cables should be placed so as to be as little liable as possible to be 
touched by any person or passing traffic, and when carrying a current at 
& pressure exceeding the limits of low* pressure, they should be well 
armoured with a strony earthed metallic sheathing or casing, unless they 
are fixed at such a distance apart or in such a manner that there shall be 
no danger of shock. 

3. The system of cables and junction boxes should be so arranged as to 
afford facilities for examination or repair. 

4. Cables when suspended from the roof or sides of roads should be 
allowed sufficient say to yield when struck, and should be suspended by 
means of suitable materials, so arranged as to give way before the cable 
can be seriously damaged in the event of a fall. 

5. Cables should in all cases, whether at terminals or junction boxes, 
be so secured mechanically that any outside strain coming upon them 
may not be taken by the contact which carries the current, 

6. When junction boxes are used to connect cables with metallic 
covering, special care should be taken to ensure the continuity of the 
covering by bonding it to the box on each side. 

7. Except where electric locomotives are employed, or under other very 
special circumstances, an earthed.return is inadmissible. 

н. Evidence has been given that cables ought to be taken down the 
down-cast shafts. This, as a rule, is preferable. But there may be cases 
where it is better to take them down the up-cast, as, for instance, where 
the down-cast is much encumbered with timber. It seems therefore 
impossible to make & hard-and-fast rule on this subject. 

9, Subsidiary cables, from the nature of their employment and situa- 
tion, are of necessity more subject to damage than main cables. The 
restricted size of subsidiary roads, the constant need of alterations and 
extensions, and the greater liability to damage from falls, all tend to 
greater wear and tear, and call for even more care to ensure their being 
kept in good order than is the case with main cables. A frequent cause 
of the failure of subsidiary eables is the multiplication of motors in 
special parts of the mine until finally the cables beconie overworked. In 
no portion of a mine is this more likely to occur than near the coal face, 
when a subsidiary cable originally installed to convey power to one or 
two machines may have its insulation badly damaged by too heavy a 
current. These causes— namely, the risk of damage by abrasion and 
casual overloading which are specially incidental to subsidiary cables— 
render it desirable that, in order to reduce to some extent the risk of 
shock, the voltage allowed in subsidiary cables should be limited. We 


* We have adopted in our report and code of rules the division of 
реш which we understand has been recently settled by the Board of 
rade, viz. : — 


Low, under 250 volts. 

Medium, from 251 to 650 volts. 

High, from 651 to 3,000 volts. 

Extra high, anything above 3,000 volts. 


think that this maximum voltage might reasonably be fixed at a pressure 
not exceeding the limit of medium pressure. 

10. One of the many difficult problems that the application of electricity 
to mining work has brought to light is the provision of efficient trailing 
cables. They must be extremely flexible, and at the same time of suffi- 
cient sectional area to carry the abnormally heavy current which will 
arise under certain working conditions—c.g., when a coal-cutter jams; and, 
moreover, a8 the cable is used trailing on the ground and sometimes 
trodden under foot, the insulation must be protected from abrasion with 
special care. "Though we cannot recommend any particular form of 
covering, we feel that some such covering should be employed, and that 
frequent inspection should be made to detect the commencement of any 
serious damage, and that when such abrasion has been discovered, the 
faulty cable should be disconnected. We recommend that a spare cable 
should be kept near for replacing a damaged one in order to minimise 
the temptation to continue working with a cable so damaged as to be a 
source of danger. 

11. Though cables may be thoroughly good when first installed, it is of 
the utmost importance that their efficiency should be maintained, and 
that any defect of insulation should be speedily discovered and repaired. 
To secure this end we think that periodical insulation tests should be 
made, and that a proper record should be kept of the results. We must 
point out, however, that with unarmoured cables suspended in a roadway 
the insulation may become perished or damaged at some place between 
the points of suspension. In this case no leakage would occur until an 
“earth was made at that particular place, and, consequently, the insu- 
lation test sacle pro misleading, while on a similar test with a con- 
tinuously-armoured cable such a defect would be immediately discovered. 
We think, therefore, that in addition to the insulation test, it is important 
that periodical inspections of all exposed cables, more particularly those 
not armoured, should be made. 

12. In addition to the switches at the motors it is advisable that facili- 
ties should be afforded by which a branch Jine can be cut out when that 
section of the wiring is under repair, or not being used for the conveyance 
of a current, Without the employment of such switches the risk of 
accident to men engaged in overhauling motors or repairing sections of 
the line is increased. The switches themselves, however, may prove a 
source of danger unless properly protected, and special prezautions should 
be taken that the switch handle or lever is so arranged that it cannot be 
accidentally moved from the off to the оп” position, and so turn on 
the current while the alterations or repairs are in progress. 

13. Switches, fuses and automatic circuit-breakers should be secured 
from being tampered with, and should only be accessible to authorised 
persons. ‘Their covers should be of uninflammable material, and if of 
metal should be efficiently earthed when used with any pressure from 
which a shock might be dangerous. The following precautions should 
also be observed :— When there із n possibility of the presence of gas 
their enclosure should be flame-tight. Freedom from risk of firing gas 
by the spark which occurs on breaking a circuit can be secured by 
arranging that the break takes place in oil. All fuses should be clearly 
marked to indicate their current-carrying capacity, and if of plain wire they 
should be provided with proper lugs to go under the clamping screws. 
Spare fuses should be kept at the fuse boxes, but should only be рк 
by an authorised person, who should always cut off the current by the 
switch before inserting the new fuse. On circuits carrying heavy currents 
automatic circuit-breakers are preferable to fuses, and the same con- 
ditions as to their breaking under oil or being enclosed in flame-tight 
boxes should obtain. The use of such devices as fuses or circuit-breakers 
is of great importance, not only to protect the cables but the motors. 
For instance, in coal-cutting machines, in the event of the cutter meeting 
& hard substance or becoming retarded or jammed an increased current 
will pass through the coils of the motor to enable it to overcome the 
extra resistance, and if some limit be not placed on the amount cf current 
a point will be reached at which the insulation of the coils will give way, 
and they will be burnt out. When gas is likely to be present it is obvious 
that the burning out of a coil must constitute a great danger. 


(To be concluded.) 
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Society of Engineers.—At a meeting of the Society of 
Engineers on Monday last, the following premiums for Papers 
read during 1903 were announced :—The President's Gold 
Medal to Mr. Douglas Mackenzie for his Paper on “ Motor 
Transport for Goods," the Bessemer Premium of Books to 
Mr. Robert J. Thomas for his Paper on Road Maintenance 
and Administration,” and a Society's Premium of Books to 
Mr. Albert Gay for his Paper on “Mechanical Stokers for 
Electricity Generating. Stations." Mr. J. Patten Barber, the 
retiring president, then introduced Mr. D. B. Butler, the presi- 
dent-elect, who subsequently delivered his inaugural address, 
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Vol III. Ву Ошукв HEAVISIDE. 


THE EDISON STORAGE BATTERY. 


After a long period of suspense and speculation the mystery 
conuected with the famous Edison storage battery has at last 
been solved, and engineers have now some definite and reliable 
data to work upon. Some months ago the manufacturers of 
this cell, in America, sent samples to various European storage 
battery experts for examination and report; the experts 
included Mr. W. HiBBERT, Dr. J. A. FLKMHING, MM. Hosri- 
TALIER and JANET and Dr. Grorce FIxzI of Milan. The 
first-named gentleman, in addition to furnishing a report, also 
read a Paper before the Institution of Electrical Engineers (see 
The Electrician of November 27, 1903), but, owing to lack of 
time, the discussion was postponed until January 28th, and, as 
a consequence, interest in the matter had, to a large extent, 
died out. Before Dr. FLEMING opened the discussion, Mr. 
HIBBERT announced that a new type of cell had been brought 
out by Mr. Epison, in which there were six negative and 
10 positive plates, and that this was superior to the old form. 
Curiously enough, however, M. JANET, in his Paper before the 
Société Internationale des Electriciens, stated that the new 
type contained 20 positives and 10 negatives, so that there is 
evidently a discrepancy somewhere. But the vital fact 
remains, nevertheless, that Mr. EDISON has seen fit to change 
the original peculiar arrangement of an equal number of 
positive and negative plates, which we criticised on a previous 
occasion. If, indeed, the relation between the capacity and 
weight of the new cell is represented by so high a figure as 
13:7 watt-hours per pound, and this is not at the expense of 
durability, a great advance has certainly been made in storage 
battery construction. | 

Dr. FLEMING'S remarks tended to confirm the information 
given in Mr. HiBBERTS Paper, but beyond that there was 
very little that was new or fresh. He expressed unbounded 
confidence in the cell, and introduced certain interesting 
figures and diagrams, which we reproduce. The absence of 
local action is an exceedingly important point, and permits 
of the use of very thin plates, which, being more or less 
flexible, are not so susceptible to mechanical shock. Dr. 
FLEMING's opinion, that it is an immense gain to get ri 
of dilute sulphuric acid and use a metal containing-vessel with 
caustic potash instead, will probably meet with objectors. 
Sulphuric acid is not agreeable stuff to work with, but caustic 
potash is immeasurably worse. Acid may be removed from 
the hands by simple immersion in water, but the application 
of water to the alkaline solution tends to spread it over 
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u larger area, and thus increases the annoyance ; it also has a 
destructive effect on the skin. The use of a metal containing- 
vessels makes it essential that the cells do not touch each 
other, but this is not a very onerous condition to fulfil. One 
point that no speaker mentioned in the discussion was that, 
in spite of the gravity valve, a good deal of potash solution is 
ejected from the cell, but this, again, is a defect for which 
a remedy may be found without difficulty. 

Mr. WADE touched upon points uppermost in the minds of 
most storage battery engineers—viz., the theory and internal 
working of the cell. There is, even now, a good deal of 
mystery attached to the lead cell, and no one accurately 
understands all that goes on throughout a complete cycle 
of operations, but it is perfectly safe to say that far less 
is known of what takes place within the nickel-iron cell. Even 
the oxides of nickel are hypothetical, and nochange of density 
occurs in the electrolyte during charge and discharge. The 
P.D. curve of the lead cell is explained by the changes in the 
density of the electrolyte, but although the P.D. curve of 
the F«lison cell is similar in character to that obtained with a 
lead cell, it cannot be explained in the same way, for the 
density remains the same all through. Of course, it is quite 
possible that the specific gravity of the electrolyte may change 
in the pores of the active material so slightly a3 not to affect 
the mass of the liquid sufficiently to obtain a difference in 
hydrometer readings ; at the same time, it may be just enough 
to cause the gradual intermediate fall in E. M. F., as indicated 
by the characteristic curve. When this mystery is solved many 
of the other difficulties will probably disappear simultaneously. 
Mr. HiBBERT was wise to say nothing of which he was not abso- 
lutely certain, but we rather fancy that he knows a good deal 
more than he cared to say, and it is by no means improbable 
that the Institution, or another scientific society, will have the 
opportunity, at no distant date, of listening to the result of 
further investigations. 

Mr. Jorv's contribution to the discussion was really the 
most valuable of all, as his researches were quite dis- 
interested and not inspired in any way. From the practical 
man's point of view, his finding of the Peukert coefficient 
at so low a figure as 1:1 is of extreme importance. But it 
appears that the now type of cell gives even a better figure 
than this. For automobile work, then, the cell is admirably 
suited, for it matters little whether it be discharged at high 
or low rates, as its capacity remains practically the same in 
every case. There is a difficulty in determining the point at 
which the cell is fully charged, and Mr. Jorv's curves, given 
on another page of this issue, show that it is not correct to 
assume that this point is reached when the E.M.F. ceases 
to rise. With lead batteries it is the custom to cut off the 
charging current when the E M.F. has risen above a pre- 
determined value and when both plates are giving off gas 
freely. But the Edison cell gases throughout the entire 
charge, slightly at first and increasing as time goes on until a 
certain point is reached, when the evolution of gas begins to 
diminish. It is at this particular point that the P.D. remains 
stationary, and the natural inference is that the cell has then 
hecome fully charged, all further energy put into it being 
simply wasted, in spite of the fact that the E.M.F. continues 
to rise. The diminution in the volume of gas given off may, as 
Mr. JOLY suggests, he ascribed to decrease in the quantity of 
free water in the electrolyte. It would thus appear that the 
efficiency of the cell may be slightly greater than that credited 
to it by various authorities. 

The loss of capacity which takes place when the cell is left 
standing for any length of time, or after it has been emptied 
of electrolyte, is not a serious matter, and the time required 


for formation is not a feature to which great importance nced 
he attached. This difficulty exists in the ease of lead batterics, 
апа unless the plates receive very carcful treatment they are 
often ruined by being left out of the electrolyte for any con- 
siderable period. From available data it does not appear that 
the Edison plates suffer any permanent loss of capacity through 
exposure to the atmosphere, but it is common knowledge that 
there is danger of such permanent loss as well as mechanical 
damage when a lead cell is subjected to similar treatment. 

Although there is yet much to learn concerning the new 
battery, it must be admitted that records of tests have shown 
it to be possessed of certain features too important to be over- 
looked. Before authoritative information was available there 
was a good deal of scepticism, and, considering the pub- 
lished reports of alleged performances, this scepticism was 
undoubtedly fully justified. The public was lead to believe 
that Mr. Eptson had invented an appliance which would cause 
a revolution in electric traction, and it was reported that he had 
driven an electric vehicle for 1,000 miles on one charge. 
These, and similar concoctions, were eagerly devoured by the 
layman and laughed st by the engineer. So absurd and 
frequent. did they become that electrieal engineers in this 
country came to look upon the Edison cell as an invention“ 
of quite another nature, and began to despair of ever beholding 
a specimen, However, after several years of patient waiting 
the cell has been seen, tested and worked to the satisfaction of 
English secondary battery engineers, and it only remains to 
say that, although it is not in the least likely to effect a 
revolution in accumulator traction, there does not remain 
a shadow of doubt that it has many features which are 
superior to those possessed by the lead cell. Provided the 
price is not excessive the outlook is bright, and we con- 
gratulate Mr. Epison on having produced a battery which 
marks another stage in the progress of the industry. 


————— 
OBITUARY. 
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WALTER GEORGE McMILLAN. 


It is with deep regret and with a sense of personal loss that 
we announce the death of Mr. W. G. McMillan, Secretary of the 
Institution of Electrical Engineers. At the last meeting of 
the Institution it was announced that Mr. McMillan had been 
ill, but was well on the road to recovery. He was laid up 
with a chill a little over a fortnight ago, which developed into 
an attack of pleurisy. Although recovery was retarded by the 
inclement weather and the strain which had been induced by 
recent overwork, it was anticipated last week that Mr. 
McMillan would be well enough to resume his usual duties in 
a few days, but on Monday last came the sad news that he 
had suddenly and unexpectedly died of heart failure on the 
previous night. 

Walter George McMillan was born in January, 1361, and 
was therefore only 43 years of age at the time of his death. 
He was educated first at King's College school and then at 
King's College, obtaining the Daniell Research Scholarship at 
the College in 1880. Mr. McMillan made a special study of 
metallurgy, but on leaving college he wisely worked for about 
a year with an accountant in order to obtain an acquaintance 
with business methods. He then returned to the College as 
private assistant to the Professor of Metallurgy, and in 1882 
he was appointed Demonstrator in this department. He 
remained in this position until 1888, when he accepted 
a five years’ appointment under the Indian Government as 
chemist and metallurgist to the Cossipore Ordnance Factories, 
near Calcutta. Immediately on his return to England he was 
elected to the lectureship of metallurgy at Mason College, 
Birmingham, and he held this position until 1897, when he 
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was appointed secretary of the Institution of Electrical Engi- | interest, and it is only this latter fact that excuses the 


neers on Mr. F. H. Webb's retirement. 

Mr. MeMillan has written much on electrochemistry and 
electro-metallurgy, and his most recent work in this direction 
was the writing of two articles on these subjects for the 
supplement of the Encyclopedia Britannica." Among his 
other writings were a “ Treatise on Electro-metallurgy " for 
Messrs. Griffin's Scientific Text-book series in 1890, and a 
translation with notes of Dr. Borchers’ ‘‘ Electro-metallurgy " 
in 1897. Whilst in India he was examiner in chemistry at 
the Caleutta University, and at the time of his death he was 
examiner in electro-metallurgy for the City and Guilds of 
London Institute. Mr. McMillan was a Fellow of the Institute 
of Chemistry and of the Chemical Society, and was vice- 
president of the South Staffordshire Institute of Iron and 
Steel Works Managers in 1897. Mr. McMillan leaves a widow 
and two young children. 

During the six years that Mr. McMillan has been secretary 
of the Institution of Electrical Engineers he has carried out 
his duties in an energetic and enthusiastic manner, and his 
unfailing courtesy and his earnestness and thoroughness in 
whatever he set his hand to won for him the esteem of every 
member of the Institution, from the President down to the 
youngest student. Although he came almost as a stranger 
to the majority of the members, he became extremely popular 
almost from the day he was appointed. For the part he took in 
the successful organisation of the Local Sections of the Institution 
the Council and members owe him a debt of gratitude, and the 
excellent arrangements for the visits of the Institution to 
Switzerland, Paris, Germany and Italy were examples of his 
untiring energy and perspicacity in matters of detail. We 
ourselves have always found Mr, McMillan ready and willing 
to assist us in all matters connected with the Institution, and 
since he assumed the office of secretary have never had a 
moment’s disagreement with him. At the offices of the Insti- 
tution everything was found in perfect order at his death, 
which was characteristic of his systematic method of executing 
the duties allotted to him. 

The funeral took place yesterday at St. Leonard’s Church, 
Streatham. Several prominent members of the Institution of 
Electrical Engineers were present, including Mr. R. Kaye Gray 
(President), Prof. S. P. Thompson and Major-Gen. Webber 
(Past Presidents), Dr. J. A. Fleming, Messrs. J. Gavey and 
J. E. Kingsbury (Vice-Presidents), Messrs. Robert Hammond, 
I. E. Harrison, W. M. Mordey, W. H. Patchell and J. H. 
Rider (members of Council), Mr. W. R. Cooper, Mr. H. Moir 
(Vice-Chairman of the Newcastle Local Section), the Secretary 
of the Institution of Mechanical Engineers, the Editor of The 
Electrician, and Messrs. P. S. Rowell, R. Tree and A. Tree 
(members of the secretarial staff of the Institution). After 
the service the remains were cremated at Golder's Green. 


REVIEWS. 


(Copies of the undermentioned work can be had from The Hlectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


pe 

Telephony. A Manual of the Design, Construction and Operation of 
Telephone Exchanges. Ву AnrHUR VavanaN Апвотт. Vols. I., II., 
IIl. and IV. (New York: MeGraw Publishing Co.) 1903. $1.50 
per volume or $6 per set of six volumes. 


The four volumes that have been published by Mr. Abbott, 
although relating more or less to "telephony," contain very 
little with regard to ‘‘the design, construction and operation 
of telephone exchanges," in spite of the fact that this has been 
chosen as the sub-title of the book. We look forward with all 
the more pleasurable anticipation to the appearance of the 
remaining two volumes of the series, for the author has had 
experience as chief engineer of a large telephone company that 
should be worth recording. Volume I., * Location of Central 
Offices," opens with a chapter of definitions and a long and 
unnecessary explanation of the need for a telephone ex- 
change, following which are a number of chapters, illus- 
trated by spots on squared paper, of the method of 
determining the position for an exchange. This investiga- 
tion, if of any value at all, can merely be of academical 


ntroduction of differential equations to prove the law for 
the best position of an exchange, which is almost self-evident 
under the assumption made that the area to be served is 
entirely covered with streets at right angles to one another, 
and that the position of the subscribers is known. It is true 
that later on the effect of obstacles and diagonal streets in 
destroying the sweet simplicity of this law is pointed out, 
together with the manner in which the mileage of wire may 
be decreased by the employ ment of sub-exchanges and junction 
wires, but, just as in the earlier chapters of the book, the treat- 
ment of the subject as an algebraical instead of as an engi- 
neering problem destroys the practical utility of all these 
investigations. A few interesting figures are given as to the 
number of messages per diem in districts of different sizes and 
character, and these would have been still more valuable if 
specific examples had been cited and the actual load curves 
shown. An instructive table, comparing the time taken to effect 
junctions on the two systems 1s given. According to the 
author's experience with ** signal" junctions, 12 seconds elapses 
on an average between the time the first operator answering the 
call and the wanted subscriber being rung, and but five seconds 
with the more modern call-wire systems, which the author 
names “reverse call circuit trunks." Six and three seconds 
respectively are the average times given for the subsequent 
clearing, after a two minutes' conversation. 

More than one-third of the second volume, ‘Construction 
of Underground Conduits,” is taken up with a specimen 
specification for an underground conduit system, and the 
remainder contains descriptions of the various makes of ducts 
employed in the United States. These are illustrated chiefly 
with street pictures ; good plans and sections would have 
been still more useful. Some tables of costs arealso given, 
applying, of course, to American conditions. Vol. III., “The 
Construction of Cable Plant,” is also chiefly taken up with a 
specification—in this case for underground cable, joints, 
terminals, &c. In this volume and Vol. IV., * The Con- 
struction of Aerial Lines," we had hoped to find an account 
of the work which has been done in the United States 
in investigating practically the effect of distributing induction 
coils throughout long-distance lines Heavisido's mathe- 
matical investigations in this direction have been taken up by 
Prof. Pupin in America, and it was stated a few years ago 
that numerous applications of the principle were being made 
by the Bell telephone companies. The only results of tests 
given in the book, however, are those obtained a short time 
ago in Germany, and these are already familiar to our readers. 
Vol. IV. is the best of the four volumes, containing many 
details with regard to overhead work, and even the. inevitable 
specification“ is of an intensely practical nature and is 
illustrated with drawings and sketches. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. } 


Wave-length of N-Rays.—R. Blondlot contributes a Paper of 
great importance on the refraction and dispersion of N-rays 
and the value of their wave-length which may be deduced 
therefrom. It appears that, contrary to the earlier conclusions 
drawn from their pronounced refrangibility, the N-rays have 
an excessively small wave-length, and its determination opens up 
a vast region of the spectrum hitherto unexplored owing to the 
absorption of the extreme ultra-violet rays by every known 
substance. The new glass described by Zschimmer (see The 
Electrician, January 15th, p. 493) transmits light down to 248pp. 
The smallest wave-length measured by Blondlot is 8p, or five 
octaves beyond the extreme ultra-violet hitherto explored 
The region lying between the “extreme” ultra-violet and the 
longest N-ravs is probably covered by absorption bands. The 
author formed the spectrum of the N-rays by means of 
aluminium prisms, and corroborated the refractive indices thus 
found by means of aluminium lenses. Aluminium was chosen 
because, while refracting the rays, it does not store them. The 
source of the rays was the light from a Nernst lamp, sifted 


through two plates of aluminium, two sheets of black paper, 
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and a wooden plank 2cm. thick. All the necessary screens 
and slits were made of moistened cardboard, which completely 
intercepts the rays. The author discovered eight different 
lines of N-rays, for which aluminium has refractive indices 
ranging from 1:04 to 1:85. "The prisms and the lenses gave 
practically identical results. The author then passed on 
to the determination of the wave-length. He isolated one of 
the lines by means of a slit of moist cardboard having an 
opening of 1˙ 5mm. width, and proved by means of a fine 
line traced with calcium sulphide that the beam of N.rays 
was narrow and sharply defined. He then diffracted the beam 
by means of a Brunner grating with 200 lines to the milli- 
metre. He thus obtained a series of diffraction fringes, very 
sharply defined, but lying much more closely together than in 
the case of ordinary light. This showed at once that the 
wave-length was extraordinarily short. Owing to their close- 
ness, it was found necessary to measure the distance between 
two fringes of the tenth order on different sides of the centre. 
Each wave-length was determined by thrce series of measure- 
ments made with three different gratings. The shortest wave- 
length measured was 8:13up, and the longest 17°6up. The 
refractive index of aluminium for the former was 1:04, and for 
the latter 1:85, so that we have here the anomaly that the 
more refrangible rays have the greater wave-length. To 
confirm the measurements by means of an entirely indepen- 
dent method, the author used the method of Newton's rings, 
and obtained figures which do not differ by more than 5 per 
cent. from the preceding ones. He adds that the fact that 
ground glass Rud ground mica do not transmit N-rays already 
disposes of the supposition that their wave-length is of the 
order of the heat-rays. If the increase of luminosity of a small 
flame under the influence of N-rays must be attributed to 
their transformation into luminous radiations, that is not in 


contradiction with Stokes' law. 
(В. BI ON U or, Comptes Rendus, January 18, 1904.] 


Emission of N-rays by Plants.—In connection with Charpen- 
tier's researches on the emission of N-rays by nerves and muscles, 
E. Meyer has examined plants and animal tissues free from 
nerves in the same direction. He announces that the emis- 
sion of N-rays by plants is easily proved with a little practice. 
In observing the effects of different parts of the same plant on 
the fluorescent screen, it is found that the brightness 1s fecble 
in the case of the flower, and much more pronounced in the 
case of the green portions, especially the leaves, and also the 
roots. But plants free from chlorophyll, such as onions and 
mushrooms, also emit N-rays. A slight compression of the 
tissue suffices to produce a notable increase in the luminosity. 
The phenomena appear to be connected with the activity and 
state of development of the vegetable protoplasm. A test 
tube containing seedlings of cress will produce a well-defined 
increase in the luminosity where a similar tube containing 
non-germinated cress seeds will not. A striking difference is 
observed in the behaviour of aset of seedliugs before and after 
they have been chloroformed. The suspension of the vital 
activity by the chloroform produces also an inhibition of their 
power of emitting N-rays. If two similar tubes are observed 
at the same time, one containing chloroformed seedlings and 
the other seedlings without chloroform, the former tube does 
not affect the luminosity of the screen, while the latter does. 
Many of these observations were observed and confirmed by 


Charpentier. 
[E. Meyer, Comptes Rendus, January 11, 1904.) 


N-rays in Physiology. — А. Charpentier gives further informa- 
tion concerning the part played by N-rays in the animal 
organism. He describes a striking experiment in refutation of 
the theory that the N-ray effects are simply due to heat. A 
cold-blooded animal, such as a frog, may at this season 
of the year be kept at a temperature considerably below 
the temperature of the room. The N-rays emitted by 
it, and their effect upon the fluorescent screen, are not 
modified by doing so. A similar experiment may be 
made with a warm-blooded animal by heating the screen 
to about 40deg. The screen then shines more brightly 
than before, but its luminosity increases still further by bring- 
ing the animal up to it, although it can only cool it, if anything. 


Living screens, such as those prepared from certain bacilli by 
Prof. Macé, also brighten up under the rays emitted by muscles, 
nerves and nerve centres, although their phosphorescence 
diminishes on heating them. The spinal column may be traced 
all the way down by means of a sensitive screen. The effect 
of & muscular action, such as the bending of the arm, may be 
traced to its motor centre in the brain or the spinal marrow. 
The activity of the brain itself may be gauged by the intensity 
of the N-rays it emits. An effort of mental activity is accom- 
panied by an increase of luminosity of the screen. A mere 
effort of will ше the same effect, not directly, of course, 
but through the accompanying increase of N-ray emission. A 
person may even watch the radiation effect of his own thoughts, 
or, as the author puts it, he may “see himself think.” A 
specially, distinct effect is produced by the activity of Broca's 
centre, which is concerned with articulate speech. 
(A. CHARPENTIER, Arch. d'Électr, Med., January 25, 1904.] 


«Action of Radium Rays on the Resistance of Bismuth.—R. Paillot 
exposed a coil of bismuth, mounted after Lenard between two 
thin plates of mica, to the rays emitted by 0-03 gramme of radium 
bromide contained in a thin-walled glass tube. He found that 
the resistance of the coil was thereby diminished. The experi- 
ments, repeated a great number of times and at intervals of 
several days, gave, with a distance of 0-5mm. between the 
radium and the bismuth, a diminution of the resistance 
amounting to 0:0052 ohm. The action of the rays was prac- 
tically instantaneous. It did not vary on kee ing the tube 
for a length of time in the vicinity of the bismuth. On increas- 
ing the distance between them, the effect diminished rapidly, 
ceasing at a distance of lem, The interposition of a sheet of 
black paper or aluminium diminished the action without 
making it disappear. 

[R. Рлплот, Comptes Rendus, January 18, 1904.] 
A AP NE 


Elelrochemical Equiralent of Silrer.—The various determina- 
tions of the electrochemical equivalent of silver made by 
Mascart, Kohlrausch, Lord Rayleigh and Mrs. Sidgwick, Pellat 
and Potier, Kahle, Patterson and Guthie, and Pellat and 
Leduc have yielded results varying from 0:011156 (Mascart) 
to 0:011195 (Pellat and Leduc). In view of the legal 
importance of the figure, G. Van Dijk and J. Kunst have 
thought it advisable to make a redetermination by the most 
accurate method available. They used a tangent galvano- 
meter for determining the strength of the current. Owing 
to the high degree of accuracy with which the constant of the 
instrument and the horizontal intensity of the earth’s magnetic 
field and its space and time variations may be determined, this 
method 1s well adapted for a laboratory which has been built 
without iron, and in a place where no vibrations or stray 
currents in the earth are to be feared. The authors adopted 
Kohlrausch’s bifilar method. The cathodes consisted of plati- 
num, being either cup-shaped or in the form of a cylinder 
ending in a hemisphere. A silver rod served as an anode. 
Two voltameters were placed in series in order to ensure that 
no irregularities occurred in the deposition of the silver. The 
final mean value obtained from 24 measurements was 0:0111818, 
which the authors believe to be accurate to within one part 
in 10,000. 

(Van Dyr and Kunst, Proc. Akad. Wet., Amsterdam, Jan. 21, 1904.] 


a I TL = ес оссе ы 


Iron and Steel Institute.— The annual general meeting of 
the Iron and Steel Institute will be hell at the Institution of 
Civil Engineers on Thursday and Friday, May 5th and 6th. The 
annual dinner will be held in the Grand Hall of the Hotel 
Cecil on Friday, May 6th, Mr. Andrew Carnegie in the chair. 
The Carnegie Research Scholarships will shortly be awarded. 
In accordance with previous announcements, the autumn 
meeting will take place in New York on October 24th, 25th 
and 26th next. After the meeting there will be an excursion 
to Philadelphia, Washington, Pittsburg, Cleveland, Niagara 
Falls, and Buffalo, returning to New York on November 10th. 
Full particulars can be obtained from Mr. Bennett H. Brough, 
the secretary, at 28, Victoria-street, Westminster. 
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RADIO-ACTIVITY.* 
BY FREDK. SODDY, M.A. 


( Continued from p. 575.) 


Radium furnishes valuable evidence of the stage of the dis- 
integration at which the B- ray is produced. It will be recalled 
that iu the case of uranium the «-radiation is produced in the 
first change of uranium into uranium X and the G-radiation 
in the subsequent disintegration of uranium X. The cases of 
thorium and radium are less simple. With regard to the former 
it is doubtful if a complete separation has yet been effected 
of the matter causing the imparted activity from thorium X. 
Now, the imparted activity gives 9 as well as a rays, and it is 
possible that the B̃- radiation of thorium X is due entirely to 
this source. The emanation (compare p. 403) is known to 
give only «rays, and the same is true of the non-scparable 
activity of thorium. The lower the emanating power of a 
thorium compound, that is, the more the emanation is retained 
by the compound to produce the imparted activity within it— 
the greater the proporton of H- radiation from the compound. 
Although it has not been definitely proved, the facts are in 
agreement with the view that the B- radiation of thorium occurs 
only in the last stages of the disintegration, as in the case of 
uranium. 

In the case of radium the evidence is more definite. If the 
radium emanation is introduced into a vessel, the walls of which 
are thick enough tocompletely absorb the a-rays, and thin enough 
to allow the В-гауз to pass through, it is found that at first there 
is no external radiation from tho vessel—t.c., there are no 
B-rays produced (Curie, Comptes Jiendus, 1902, 135, p. 857; 
Rutherford and Soddy, Phil. Mug., 1903, VI., 5, p. 456). Ina 
short time after the introduction of the emanation, an external 
or B- radiation is produced from the vessel, and this rapidly and 
regularly increases, attaining a practical maximum in three or 
four hours. If the emanation is then swept out of the vessel 
by a blast of air, the value of the external radiation from 
the vessel is not suddenly affected, but commences to decay 
regularly, fallingto half value in 30 minutes. "Thus the radium 
emanation gives only a-rays. The B. rays are produced after 
it has changed into the matter causing the imparted activity. 
Since the decay of the #-radiation of the latter is regular, 
falling to half value in 30 minutes, it follows that the G. rays 
are produced in the later changes of this matter. We have 
seen that the first change suffered by the matter causing the 
imparted activity is very rapid, and the time-constant charac- 
teristic of the change of the B- radiation to half value in 
30 minutes—is that of the last change that can be experi- 
mentally traced. Hence in both uranium and radium, and 
probably also in thorium, the B-rays only appear at the last 
stage of the disintegration. Now the y-rays accompany the 
B-rays, and are probably always produced with them (Ruther- 
ford) Hence we must regard the a-ray as being the essential 
feature of radio-activity, and the [3 and y-raysas less important 
and probably, to some extent, secondary. Polonium, for 
example, gives only a rays, showing that the 8 and y-rays are 
not essential to the phenomenon. Atomic disintegration in 
the majority of instances we know of, when the separate 
stages are considered each by itself, proceeds with the expulsion 
of a rays alone. 

An important issue, which seems destined to lead to ques- 
tions of a very fundamental character, arises in consequence. 
If an electrically neutral atom, like thorium or radium, goes 
through a series of disintegrations, each of which is accompanied 
by the expulsion of a positively-charged particle, how is the 
fundamental law of the equivalence of electric charges satisfied! 
According to the universally-held belief, the production of a 
positive charge necessitates the simultaneous production of a 
negative charge of equal value. Hence we should expect, 
when a radium atom expels a positively-charged particle, the 
atom of the emanation remaining should be negatively 


* These articles are based on a series of 12 lectures which Mr. Soddy 
has delivered at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 
published in book form by ‘‘ The Electrician " Printing and Publishing Co. 
All rights reserved. 
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charged at the moment ef its production. It is to be expected 
that this atom will, like the gaseous ion, give up its charge 
easily, for example, to the walls of the containing vessel, and 
will again become neutral. When it, in turn, disintegrates a 
second positively-charged particle is expelled, and the atom of 
the matter causing imparted activity should again be negatively 
charged at the moment of production. Now, there is evidence 
in the case last considered that the atom is charged at the 
moment of its production, for it moves in an electric field and 
can be concentrated on one of the electrodes. Unfortunately, 
however, for the theory the charge it carries is not negative, 
but positive, as it is attracted to the negutire electrode. We 
have, therefore, evidence that in the disintegration of the atom 
of emanation, both of thorium and radium, two positive charges 
are simultaneously produced from the neutral atom, instead of 
one positive and one negative, as would be expected. 


Additional evidence, which, however, is still rather vague, is 
furnished by the actinium emanation. When produced the 
atom of the actinium emanation probably carries a positive 
charge, which endows it with certain peculiarities which for 
various experimental reasons are not exhibited by the radium 
and thorium emanation. Debierne (Comptes Rendus, 1903, 136, 
pp. 446 and 767) showed that the actinium emanation moves 
to the negative electrode in an electric field, and Giesel 
(Ber. dev D. Chem. Gesel., 1908, 36, p. 343) showed that the 
emanation from his “emanation substance," which we have 
seen is probably identical with Debierne's actinium, shows the 
same property. The experiments of Geisel may be described. 
He placed the active substance in a metal cylinder, open at 
one end, 5cm. to 10cm. from a zinc-blende screen negatively 
charged by means of an influence machine. Under these 
cireumstances the particles of emanation are attracted to the 
screen and travel to it in straight lines, so that a phosphorescent 
image of the opening of the cylinder is formed on the screen. 
From this image “secondary emanation” streams away, lighting 
up the screen surrounding. A blast of air now does not affect 
the phosphorescent image, but only the “secondary emanation.” 
Thus the emanation in an electric field travels to the negative 
electrode in straight lines like a “ray,” and Geisel proposes 
the term“ E. ray for this phenomenon. Having given up its 
charge, it is no longer controlled by the electric field, but can 
be blown away, so that it scems probable that what Geisel 
calls “secondary emanation” consists of the emanation that 
has given up its charge, but has not yet disintegrated. The 
probable reason why this phenomenon is not observed for the 
radium emanation is that the average life of each atom in this 
case is from 10,000 to 100,000 times longer than in the case of 
the actinium emanation, so that the latter has a much shorter 
time in which to lose its charge. The exact bearing of these 
facts on the question under diseussion cannot be foreseen until 
the nature of the ray which accompanies the change of actinium 
into the emanation has been investigated. It is not vet known 
for certain that it is an a, or positively-charged particle, which 
is produced in this case. Still, the existence of a positive 
charge on the actinium emanation bears out the view that the 
products of atomic disintegration are probably electrically 
charged at the moment of production. In the cases most 
exactly studied—the disintegration of the emanation into the 
matter causing imparted activity—the charge on the particle 
of the latter is opposite to what the theory of clectrical 
neutrality would seem to reqnire. This discrepancy cannot 
be at present explained. It is possible that the extra positive 
charges do not result from the disintegrating atom itself, but 
are supplied from the outside by the ionised gas always present. 
On the other hand, it must be remembered that the theory of 
the simultaneous production of opposite electric charges may 
not apply for the case of the chemical atom disintegrating. In 
the change from the atom of radium, assumed divalent like 
barium, to the atom of the radium emanation, assumed non- 
valent like argon, there is a change of chemical valency. Now, 
atoms are known to be capable of carrying charges proportional 
to their chemical valency. If the charge carried by the mono- 
valent hydrogen atom or ion is assumed to be unity, the charge 
on the divalent iron ion is two, and on the trivalent iron ion is 
three. Is it possible that, in the production of а non-valent 
atom from a divalent, for example, the change may be accom- 
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panied by the appearance of excess of one kind of electricity, 
so that the products of disintegration of a neutral atom, instead 
of being oppositely, are similarly charged? In the present 
state of our knowledge it is only possible to keep an open 
mind with regard to this possibility, especially as the question 
can be readily attacked experimentally. 

Chemical Actions of the Radium Rays.— The radiations from 
radium are so much more powerful than those of uranium and 
thorium that they produce many effects not strong enough to 
be appreciable in the latter cases. They are able, for example, 
to bring about many chemical changes. The most important 
actions noticed are the conversion of oxygen into ozone 
(Demarcay), the conversion of yellow phosphorus into the red 
variety (Becquerel), the decomposition of water into hydroven 
and oxygen (Giesel) and the colouration of glass violet or 
brown (Curie). In the conversion of oxygen to ozone and the 
decomposition of water a large absorption of energy occurs, 
and it was from evidence of this nature that the large amount 
of energy continuously emitted by radium was first recognised. 
A gramme of pure radium bromide in solution in water will 
evolve about 10 cubic cm. of mixed hydrogen and oxygen per 
day, which corresponds to the production of 20 gramme calories 
of heat per day. This evolution goes on steadily month after 
month at constant rate. The conversion of oxygen into ozone 
by the radium rays accounts for many oxidising actions effected 
by radium or the emanation in presence of oxygen. Mercury 
is converted into the yellow oxide and carbon dioxide is pro- 
duced if carbonaceous matter is present when the emanation is 
stored in an atmosphere of oxygen (Ramsay and Soddy, Proc. 
Roy. Soc., 1903, 72, p. 204). The effect of the rays on the 
photographic plate is, of course, to be classed under the chemical 
reactions of therays. Various fluorescent substances, as barium 
platinocyanide and zinc-blende, are changed by prolonged 
action of the rays and then become more or less insensitive. 
Willemite is probably one of the most lasting fluorescers we 
possess, and does not deteriorate appreciably even after long 
exposure. 

(To be continued. ) 
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THE NEW TRUNK TELEPHONE EXCHANGE. 


During the last fow years the inter-urban or * trunk ” lines 
in this country have been extended so rapidly, and tho traffic 
over them has increased so considerably, that both the space 
allotted to them in the trunk line exchange at the Central 
Telegraph Office and the system employed there have become 
inadequate. The Post Office Telephone Department therefore 
decided to erect an entirely new exchange for their trunk 
service, and the change-over from the oll exchange in 
St. Martin's-le-Grand to the new switchroom in Carter lane 
was successfully effected last Saturday. 

Although we published a few years ago (The Electrician, 
Vol. XLIL, pp. 85 and 494), in an article describing the 
system then in use for trunk-line switching, a clear account 
of the functions of the central trunk exchange, for the 
sake of completeness we will briefly recapitulate the duties 
which are relegated to this part of the telephone system 
of the country. The lines of telephone subscribers are con- 
nected to local exchanges, of which there are 66 in the 
“London” district (56 National and 10 Post Office), 
one large National Telephone Co.’s exchange and some sub- 
exchanges in every large town, four municipal exchanges, a 
few small provincial Post Office exchanges and an ‘exchange 
of the Nutional Company in practically every other town of 
the United Kingdom. All the exchanges in the London 
district are connected together by “ junction ” lines, and in the 
same way the large exchanges in provincial towns are con- 
nected by junction lines to their sub-exchanges, but to speak 
from one town to another use must be made of the “ trunk " 
lines of the Post Office, which connect together all the prin- 
cipal towns, and a large number of which radiate from 


In America these latter lines are usually designated 


“ trunk " lines, and inter-urban lines are termed ‘ long distance ” lines. 


directly to each of the local exchanges, and, therefore, a special 
trunk line exchange is established and this is connected 
by nac lines (frequently called trunk junction lines 
to distinguish them from ordinary junction lines) to all 
the metropolitan exchanges. Thus, between the trunk 
exchange and the Post Office Central“ exchange, there 
аге 20 trunk junction lines, to the Avenue“ оне of 
the National Telephone Co. there are 80, to the Gerrard“ 
exchange 20, and so on, the total number of junction lines 
entering the trunk exchange being no less than 203. The 
demand for a trunk line is transmitted by the operator at 
the local exchange to an operator sitting at the “record table” 
of the trunk exchange, who notes the demand, together 
with the number of the two subscribers who are to be put into 
communication. She fills in a ticket with the necessary par- 
ticulars, and this ticket is passed on to the operator who is in 
charge of the trunk line in question. The demands are taken 
in rotation bv this operator, for at busy times of the day there 
are frequently several subscribers awaiting their turn to use a 
trunk line. When the trunk circuit is available, the con- 
trolling trunk operator obtains connection with the subscriber 
who originated the demand, and simultaneously requests tho 
operator at the distant trunk exchange to ring up the required 
subscriber, the connections at each end being completed 
through the trunk junction circuits to which we have already 
alluded. Thus it is seen that the demand for a trunk line, 
no matter from which end of the line it originates, is always 
treated as an “out-going " junction call at the trunk exchange. 
It should be added that service ог “ call“ wires are employed 
in connection with all the larger exchanges, that lamps are 
employed for all the calling and clearing signals in con- 
junction with a central battery system, the “engaged " test 
being also given by & glowing lamp, and that all clearing 
signals are automatic, so that for simplicity and speed of 
working the arrangements leave little to be desired. To attain 
this simplicity in operation, however, a fairly complicated 
system of relays and other connections must be employed, the 
essential parts of which we shall endeavour to make clear to 
our readers. 

Starting with Fig. 1, which shows the trunk circuit, before 
tracing outthe various connections we will first explain the mean- 
ing of the words “concentration” section and “ordinary” section. 
Five trunk lines are brought to each operator's position on the 
main switchboard. During the busy hours of the daytime, an 
operator is necessary for each of these positions ; during the 
less busy hours one operator can attend to the trunk wires of 
the two positions, which form together one section of the board. 
At night time and Sundays, however, it is unnecessary to have 
one operator for every 10 trunk lines, and means are therefore 
provided on certain sections of the board to take over the 
trunk lines from the other sections. The former sections, on 
which 30 trunk lines can Бе “ concentrated“ if necessary (i. e., 
10 in addition to the five normally worked from each 
operator's position) are called “concentration sections, and 
thus at night-time 60 trunk lines can be served by one 
operator sitting between two sections of tho board. Each 
trunk line dealt with at an ordinary section of the switch- 
board ends at the main springs of an 8-point jack (marked 1 in 
Fig. 1) and is also branched to a jack on the “concentration ” 
section (also marked 1 in Fig. 1), from which it is operated 
at night-time. During the daytime an insulating plug of 
vuleanised fibre is placed in the latter, and a similar plug 
is placed in an auxiliary jack (No. 2) on the ordinary section. 
Then it is seen the trunk wire is simply through to the ordinary 
section, and is insulated at the concentration section. When 
the time for concentration arrives, the insulating plug 
at the ordinary section is removed from No. 2 jack and 
inserted in No. 1. A current then flows from the 22-volt 
battery (at the bottom of the diagram) through the 
30-ohm coils of the pilot relays at the “ordinary” and 
“concentration” sections and through the signalling lamps, 
shown between the jacks, to the movable springs at the side 
of the No. 2 jacks. Thence, through the inner and long spring 
of the No. 2 jack on the “concentration " section to the long 
spring of the corresponding jack of the ordinary section, and 
through one of the inner springs of this jack and back to the 
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earthed side of the battery. The pilot relays act at the same 
time in the usual manner, and the pilot lamps and the two 
signalling lamps glow. The operator at the “concentration ” 
section then removes the insulating plug corresponding to the 
glowing lamps from jack No. 1 and inserts it in jack No. 2, 
thus restoring the signalling circuits to their normal condition, 
and leaving jack No. 1, which is connected to the trunk line, 
free for operating. 


PROVINCIAL EXCHANGE 
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| “В” (which we will call the indicator for the sake of 
brevity). The needle of the indicator is thus held over to the 
right, indicating that the line is clear. At the same time, 
there are two opposing 24-volt batteries on the line, one at 
th» provincial end through the coils of the relay R8, and the 
other at the London end through a double-wound retardation 
coil and the inner and main springs of the jack. The relay 
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Fic. 1.— CoxNECTIoNS or Trunk Circuit For Lone LINES. 


Now to trace out the course of the current during the opera- 
tion of a trunk connection. Fig. 1 represents the connections 
of a long trunk line over 150 miles in length ; in the case of 
shorter circuits some simplifications are introduced. In the 
provincial exchanges the “Polarised Indicating Relay” has 
been retained as an indicator as to whether the trunk line is 
free or engaged and to give the calling signal, but although its 
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Its is “ biassed " against small currents that may flow through 
its coils owing to slight inequalities in the E.M.F. of the 
opposing batteries and leakage on the line. To call from 
the London end, a plug is inserted in the jack and the 
speaking key associated with the plug is drawn forward. 
Placing the plug in the jack removes the 24-volt battery from 
the line at the London end, by pressing out the line springs 


GENERATOR 


Fig. 2.—Orerator’s Corp Cincurrs oN TRUNK SWITCHBOARD. 


external appearance is the same as that of the relays on the 
original trunk system, it is employed in a slightly different 
manner in connection with two extra non-polarised relays. 
Referring to the left-hand side of Fig. 1, representing the 
provincial exchange, normally the armature of the non- 
polarised relay RY completes the circuit of a 4. volt local 


of the jack; at the same time a 1,000-ohm non-polarised 
relay, R (Fig. 2), is bridged across the cords and when the 
speaking key is pushed back the operator's speaking set is also 
joined across the circuit in parallel with the relay. | 
The relay R8 at the provincial exchange is biassed against 
this current also; but when the trunk ringing key (Fig 2) is 


battery through. the ‘Polarised Indicating Relay," P. I. R., | pressed forward, the 24-volt battery in London is applied to 
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the line in the reverse position to the former one, so that the 
batteries at the two ends are in series and a strong current is 
sent through R8. This relay closes the circuit of the 20-volt 
battery through the relay R9 and the indicator, and it will be 
seen that R9 acts as a retaining relay by its lower contact. 
The indicator deflects to the left, and at night-time closes a 
local bell circuit (not marked on the diagram). The provincial 
operator who receives this call inserts a plug in the jack at 
this end and interrupts the indicator circuit, the indicator fall- 
ing to its middle position implying that conversation is in 

rogress. In the case of shorter circuits, the bias against 
р currents is not required, and the intermediate relay 
R8 is dispensed with. 

If the provincial operator clears first, this connects the 
24-volt battery to the line at that end, and a current flows 
through the relay R (Fig. 2) in the London trunk operator's 
cord circuits, actuating the relay R1 so that the Jamp L glows. 
It is to prevent a false calling signal that the relay R8 is 
biassed against the single battery current and is only actuated 
when the London battery is placed in series with the local 
battery as explained above. 

If the London trunk operator clears before the provincial 
operator, an indicator in the cord circuit at the latter end will 
be deflected. The operator will then withdraw the connecting 
plug, and the line indicator will return to its position to the 
right actuated by the local 4-volt battery, for the two 24-volt 
batteries are again put in opposition at the iuner springs of 
the jack No. 1 at the London end. 

At night-time this system of permanent-current working is 
dispensed with, and а self-restoring indicator, “telephone 
exchange galvanometer ” and ringing key are connected on at 
the provincial exchange in place of the arrangement described, 
the line being worked on the ordinary “ open circuit " system, 
with a magneto-generator for ringing up from that end. 

To call up London from the provincial exchange, whether 
at day or night, a magneto ringer is employed, connected to 
a ringing key on the provincial operator's keyboard circuit. 
This sends an alternating current to the line, which actuates 
the 1,000-ohm relay R7 at the London end (Fig. 1), which is 
permanently bridged across the line through the inner springs 
of jack No. 1 until a plug is inserted. This relay closes the 
circuit of the 250-ohm retaining relay R5, and actuates the 
calling lamp and pilot lamp, the circuits through the pilot 
relay being as usual. 

We have already referred to the cord connections on the 
London trunk keyboard, but some further explanation of 
Fig. 2 will doubtless he welcomed by those who desire to study 
the arrangements closely. The apparatus is arranged in such 
a way that when one trunk circuit is joined through to 
another trunk circuit the connections from plug to plug are 
dir t, and tho signalling relay К only is brought into use. 
When the apparatus is used for joining a trunk circuit to a 
junction circuit the connections are completed through con- 
densers, and further relays are brought into use for the local 
subscribers’ clearing signals. 

In addition to the signalling relays and lamps, two 3-position 
keys are associated with cach pair of plugs and cords. The 
first key on the left of each pair is used for ringing on the 
trunk circuit when the lever is pulled forward, and for 
speaking when the lever is pressed back. The second key is 
used for ringing on the junction circuit when pulled forward, 
and when pressed back it disconnects the junction circuit from 
the operator’s speaking set, as well as from the trunk circuit. 
This latter arrangement secures the trunk operator against 
interruptions from the London subscriber while she is gaining 
the attention of the subscriber at the distant exchange. 

Normally, the relay R is operated by the permanent current 
battery connected atthe distant exchange when the correspond- 
ing plug is inserted in the jack of atrunk circuit. The current 
from this battery causes the armature of relay R to be attracted ; 
the latter actuates a second relay, RI, with which it is asso- 
ciated ; and a lamp, L, connected in the local circuit of tho 
latter glows. То call the distant exchange the London operator 
inserts the black plug in the jack of a trunk circuit, presses the 
corresponding 3-position key momentarily into the battery- 
ringing position, and then waits for a reply. Pending the 


insertion of a plug in the jack at the distant end of the circuit 
the lamp L remains glowing. When the lamp darkens it 
indicates that the distant operator is in attendance, the perma. 
nent-current battery being cut off when the latter inserts a plug 
to reply. 

The clearing circuits have already been explained. At 
night, when the permanent-current batteries are disconnected, 
and all the trunk lines are worked on open circuit,” the 
switch S is reversed to connect the generator in place of the 
battery for trunk calling and clearing purposes. The switch 
Sl is also turned to bring the retaining coil of relay R1 into 
operation. If, now, a transitory clearing signal be given on 
relay R when the corresponding plug is in use, the armature 
of relay R1 will be actuated as described, and it will be held 
down by means of the current passing through its retaining 
coil. The lamp L will then glow until attention is given by 
the operator. When the corresponding key is turned to the 
speaking position, the circuit of the retaining relay is broken, 
its armature is released and the lamp L darkens. The switches 
S, S! are not provided independently for each cord equipment, 
but are common to the whole exchange. 


( To be continued.) 


THREE-PHASE WORKING, WITH SPECIAL 
REFERENCE TO THE DUBLIN 8YSTEM.* 


BY WILLIAM BREW. 
( Concluded from page 535.) 


Sub-stattons.—In the case of three-phase sub-stations we have 
a variety of combinations of plant open to us. For instance, the 
transformers may bo connected in delta or star on both H.T. 
and L.T. sides, or delta on one side and star on the other. 
Then, again, three single-phase transformers may be used, one on 
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each phase, or one single three-phase transformcr may be used 
to take the place of the three single-phase transformers. In any 
particular case the considerations governing the choice of single- 
phase or three-phase transformers will generally be: (1) Capital cost 
per kilowatt installed; (2) weight per kilowatt installed; (8) 
efficiency ; (4) suitability as regards working conditions. 

As regards (1), the average cost of a three-phase transformer 
appears to be about 20 per cent. less than that of a single phase 
transformer of the same output and type. On the other hand, 


Cost in Pounds per & io. 
ce 


0 20 40 00 80 
Output in Kw. 


Fro. 7.—TRANSFORMERS. 


a certain amount of spare plant will always have to be provided, 
and if three single-phase transformers be used one spare trans- 
former will act as an efficient spare to all three, whereas if three- 
phase transformers be used it would, in most cases, be as economical 
to completely duplicate the plant as to multiply the number of 
transformers by using small ones of less efficiency and greater 
cost per kilowatt. The curve (Fig. 7) shows how rapidly the cost 


* Paper read before the Dublin Local Section of the Institution of 
Electrical Engineers. idi 
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of transformers per kilowatt installed increases as the output is 
diminished. For instance, a 90kw. transformer would cost about 
28s. per kilowatt, whereas three 80kw. transformers installed in 


place of it would cost 46s. per kilowatt. 
. Às regards (2). 


Weight in Pounds yer Kit. 
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sub-stations. The curves (Fig. 8) show that the three-phase has 


the advantage of the single-phase transformer in this respect. 
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Where & number of sub.stations are distributed 
over & large area the question of weight is of some importance as 
regards transport and appliances for moving the transformers in the 
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phase sub-stations are of the oil-cooled type and British Westing- 
house Co.'s manufacture. The results of tests of some of these 
transformers are given in Table V. 


Table V.—Test of Oil Transformers 50 ~ Single-phase. 


Output of transformer 


IN es — 250 50 50 40 30 20 
Rati 118 5,000 | 5,000 5,000 5,000 5,000 5,000 
atio (volts) .......... 2,000 | 2,000 200 200 200 200 
Magnetising watts .... | 2,100 380 462 | 438 | 308 202 
Copper watts.......... 3,084 623 660 | 512 | 510 | 265 
Total watts .......... | 5,184 1,003 |1,122| 950, 818 557 
Per centloss..........| 2°08 2:0 2-78 


2:24 | 2:37 | 2°73 


The arrangement of the overground sub-stations L.T. cables will 
be seen in Fig. 10. It will be noticed that the neutral wire from 
each cable dividing box is joined to a copper earth bar which is 
connected through a recording ammeter to an earthed plate. This 
earth-bar is situated in a cable trench in front of the L.T. board, 
where it is joined to three of the tails from thé transformers star 
connected and forms their neutral point. The remaining three 
transformer tails are connected through fuses and switches to three 
‘bus bars, indicated by colours, as the red, blue and green phase 
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Fig. 9.—GENERAL ARRANGEMENT OF UNDERGROUND SUB STATION, SACKVILLE STREET. 


As regards (3). The efficiency of the three-phase is usually less 


than that of the аара transformer. In good designs, how- 
ever, this difference does not usually much exceed 1:5 per cent. 
As regards (4). The three-phase transformer possesses the advan- 


tage of equalising the pressure upon an unbalanced load. On the 


other hand, if à fault occurs in a transformer, three or more times 
the amount of plant is thrown out of use thereby than would be the 
case with a fault with single-phase transformers. 

I might mention here that in Dublin we have not had the slightest 
difficulty as regards the banking of single-phase transformers in 
delta or star connection, transformers of 25kw. output sharing the 
load proportionately throughout the range with transformers of 
250kw. output when banked with them delta and star-connected, 
A general arrangeinent plan of a Dublin underground sub-station is 
shown. in Fig. 9. The transformers in cach of the 21 new three- 


respectively. Special attention has been paid to the arrangements 
for switching in a spare transformer with ease and certainty as 
regards its phase relationship to the other transformers, The con- 
ditions to be satistied will be evident from the diagram, Fig. 11. If 
A, B, C, represent the H.T. 'bus bars and + - the spare transformer 
terminals. The connection must be made in one of the three ways 
shown to correspond to one of the three phases on the L.T. side. 
The arrangements made for carrying out these connections in 
practice are shown in Fig. 12. In the centre of both H.T. aud L.T. 
boards are placed plug connections of the well-known split tube 
Ferranti type, actuated by a bayonet socket handle. All that is 
then necessary for the operator to do, to replace a transformer. зау, 
on the red L.T. phase, is to insert plugs on the H.T. board in the 
two positions marked red, and the single plug on the L.T. beard, 
making connection with the red phase, and then close the switch 
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The smaller sizes of Dublin sub-stations are connected with the 
central distributing station at Fleet-street by a 0°04 sq. in. three-core 
sub-feeder and spare. This cable, we have seen, possesses a Y capacity 
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of 0-298mfd. per mile. In the case of a sub-station taking a magne- 
tising current of 0:27 ampere per phase and coupled to a length of 
1 mile of this cable, we have L=34 henrysand K=0°298 x 10-? farads. 
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The natural frequency of oscillation f of this circuit is, therefore, 


gu 1 250, which corresponds to the frequency of the supply. 
2r LK 


The above conditions are very nearly attained with three 40kw. 


Н.Р. Bus Bars 


Spare Transformers 


To Earth Bar 
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transformers coupled in delta in one of the Dublin sub-stations. 
The feeder to this sub-station was switched on and off on several 
occasions, however, without any visible indication of resonance, 


(To le concluded,) 


AN ELECTRICALLY-DRIVEN PIANOFORTE FACTORY. 


Some 18 months ago extensions to the already large pianoforte 
factory of Messrs. J. Broadwood « Sons, at Old Ford, London, E., 
were carried out, electricity, both for power and lighting purposes, 
being introduced at the same time. A special advantage of electric 
driving in such factories lies in the fact that the manufacture can 
be carried on in a uniform direction, no transporting to and fro of 
partly finished parts from one tool to the other being necessary. 
With belt drive from countershafting, on the other hand, the 
machine tools must be near to the driving shafts, which are com- 
paratively few in nuniber, and cannot always be placed in their most 
suitable position. On occasion of the completion—at least, for the 
time being—of the alterations referred to, à party of Press repre- 
sentatives were invited to an inspection last Tuesday. 

Since so much highly-inflammable material is used in a piano- 
forte factory, the electrical equipment had to be of a specially sub- 
stantial and safe nature, and on this account, although no departure 
from approved standard lines has been attempted, & description of 
the electric plant as carried out will no doubt interest our readers. 
The factory is a large one, employing 500 hands. 

Continuous-current at 230 volts is generated in the engine room, 
situated at the north-eastern end of the works, by an 80kw. vertical 
high-speed DBelliss-Crompton generating set and by two 40kw. 
sets, consisting each of a vertical high-speed Peache engine directly 
coupled to a Crompton coinpound-wound dynamo. A fourth steam 
engine, built by Davey, Paxman & Co., and indicating about 100 H.P., 
serves for driving the large mill and the metal-working shops. 
Steam at 120lb. per square inch is produced in the adjacent boiler 
house by three boilers of Davey, Payman & Co.'s locomotive 
type and by one Babcock and Wilcox boiler, the latter being designed 
to burn wood chips and saw dust. The feed-water is heated by a 
Boby-Chevalet heater and detartariser and is conveyed to the boilers, 
the feed-heater, separator and the elevated feed-water tank by means 
of a system of pumps and duplicate piping. No condensers are 
employed, as the exhaust steam is used for various purposes of 
manufacture. 

From the main switchboard in the engine house current for light 
and power is distributed to the various parts of the buildings by 
three concentric vulcanised rubber and armoured cables (37/16 and 
37/17) laid in enamelled steel tube, and by twoconcentric lead-covered, 
steel-armoured and paper-insulated cables, Other main conductors 
of 19/16, 1914, &c, size, run from the main switchboard to 
the different motors. The rubber concentric cables end in special 
junction boxes from which twin rubber cables are taken to the elec- 
tric motors and distributing fuse boards for the lighting. Except 
in the offices and those places where lead-covered paper-insulated 
enables are used, the conductors are drawn through enamelled steel 
tubes. No joints were made, both wires and cables being looped in. 
Where wires and cables run outside the buildings, or in exposed 
places, they are protected by screwed iron barrel. There are 
altogether 19 motors, nearly all totally enclosed and ranging in power 
from $ H.P. to 26 H.P. Some have been adapted for directly driving 
varions machine tools, such as saws, polishing lathes, planing 
machines, and so on. Others serve to drive short lengths of shaft- 
ing from which the machine tools are driven by belts. Iive operate 
lifts and two actuate the fans which are used in connection with 
the pneumatic system for sucking sawdust, chips, &c., from the 
machine tools and benches. By means of zinc pipes, this wood 
waste is conducted to a cyclone receiver, placed near to the Babcock 
and Wilcox boiler mentioned above. 

By far the biggest motors are installed in the wood shop. Here 
two enclosed compound-wound Crompton motors of a power of 
20 H.P. and 26 H.P. respectively are used for driving the heavy 
circular saws. А 15 н.р. motor is employed for the 2-ton crane 
locomotive stationed in the yard. The useful radius of operation of 
the crane is approximately 14ft. All movements, both of the crane 
and of the locomotive itself, are derived from the one motor by 
means of gearing and clutches. Current is taken from an over- 
head line by means of a Dickinson trolley. About 1.000 incandescent 
lamps have been installed, no arc lamps being used. Every work- 
bench has one, and many of them have two lamps, mostly of 
32 c.p. The lamps are, as а rule, hung from hooks in the ceiling by 
means of wooden poles, and are fed by flexible conductors. If the 
workman changes his position, all he has to do is to hook his pole ou 
the nail nearest to his new position. Abont 1,250,000 cubic ft. of 
space is lighted, the floor area amounting to more than 100,000 sq. ft. 

A 25-way telephone system, with a central exchange in the 
general oflice, and with two intermediate switchboards, one in the 
factory and the other in the managing director's office, has been 
installed. As a precaution against accidents, a system of engine- 
room signals has been provided, by means of which the three 
signals, Stop,“ Start and Full Speed" can be sent from the 
engine room to each shop where heavy machinery is in usc, and 
vice versa. А special push, signalling * Stop," to the engine room 
is fixed, moreover, in various other paras of the building. Uniform 
time throughout the factory is assured by a system of about 20 
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electric clocks, supplied by the Synchronome Co. 


Messrs, Crompton & Co. 
С 
А NEW PORTABLE TESTING SET. 


Messrs. Nalder Bros. and Thompson 
points of novelty. 


can be placed anywhere without the danger of 
results owing to interference by stray fields. 


that it is almost impossible for the reading 
the instrument be placed quite close to a dynamo or motor. The 
instrument is of the moving coil type, being absolutely dead.beat ; 
it is fitted with a white enamelled metal scale and a metal mirror. 
Voltmeter resistances are carried in the instrument itsclf, and current 
shunts in another case. 


PORTABLE TESTING SET. 


Measurements up to 1,500 amperes and 600 volts can be made, 
and, as a double-pole change-over switch is provided, resistances can 
be measured by the practically simultaneous observation of current 
and Е.М.Е. The voltage required to deflect the instrument to the 
top of the scale on the ammeter side (terminals AA) is only 0:12, 
and, as the scale is divided into 120 divisions, each division corre- 
sponds to 0:001 volt, во that the fall of volts on rails, joints, &c., can 
be conveniently tested. The current shunts are of & new design, 
with facilities for connecting up with a minimum amount of trouble, 
in addition to which they are light and compact, a complete set up 
to the 600-ainpere size going into quite a small box. The overall 
dimensions of the instrument are 11jin. by 92in. by 4lin. 


ЖЕ 
ROYAL COMMISSION ON LONDON TRAFFIC. 


There was 


the City ande North-East Suburban Electric Tube Railway last year. 
Mr. R. II. SCOTTER, who compared the practice with regard to tram. 
way and other powers in England with that on the Continent, said that 


in England it was interest of the individual was made 
subordinate 


this policy on the Continent was 
Railway, iti 
experiments upon the military railway at Zossen. 
were examples of work carried | 


Railways in extending the franchise of the Berlin Tramway Co. from 

Berlin City Council had decided to run all 
| , municipal control. The idea of municipal 
control on the Continent, however, was very different to that in'England. 
Continental municipalities for the most part were content to ‘construct 
the permanent way, and to grant a long lease to a private company or 
companies to equip and work the lines, Further, it wag the universal 
practice to grant the greatest Possible facilities to tramway and railway 
com panics for bringiny passengers and goods from the country into the 
fowns and vice versa. Опе feature which did nol exist on the 
Continent, however, was the equivalent cf the logal iiquiry by the 
Light Kailway Commissioners, but from the success which had attended 
is, he suggested the advisability of constituting & similar tribuna] 


They receive 
every 30 seconds an impulse from a master clock. The four time- 
recorders at the works entrance are operated from the same circuit. 

Mr. W. W. Beaumont and Mr. R. W. Weekes were consulting engi- 
neers for the work, the contractors for the wiring and fittings were 
Messrs. Ward Bros., the motors and switchboard being supplied by 


(Ltd.) have recently placed 
upon the market a new portable testing set which contains many 
This set has been specially designed to meet the 
demand for an instrument that can be used in an engine room, and 
obtaining erroneous 
The screening of the 
instrument has received very careful attention, and is so efficacious 
to be affected, even if 
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for dealing with all secondary lines in London, ineluding tramways, 
light railways, urban tubes and subways. This tribunal should have 
upon it expert engineers able to advise both theoretically and practically 
upon all traffic problems. On the Continent the local veto as defined 
in England by the Tramways Act did not exist. 
had the fullest deference paid to its wishes by every promotor seeking 
& concession within its area, and it could suggest any number of 
improvements or alterations in the schemes submitted. All these 


countries but in no case could the objection of the local authority 
absolutely prevent any scheme going forward. In many States it 
was the duty of the municipal or provincial council to submit the 
scheme of the promoters to the Government. 


valuation of an expert, or, failing agreement by this method, the matter 
went to arbitration. In no case 
ment allowed to influence the price. 
in, giving the percentage of the receipts paid to the various municipalities 
by the tramway companies. 

Friday, January 29, 


Mr. Н. L. CRIPPS, of the firm of Messrs. Dyson & Co., who has been 


Whilst agreeing that the question of locomotion in 
London was a complicated one, he 
tramways were concerned, that there was any greater complication now 
than there was 20 or 30 years ago. 
County Council, for which body he was then acting, that the question of 
locomotion in London should be dealt with in a comprehensive manner, 


been passed, and the opportunity for so dealing with this proposition had 
now passed, as the greater number of principal routes had now been 
taken up by promoters. 
special tribunal to deal 
motion, as 


could give was 
by Parliament, but not yet con- 
structed, which would have to be considerably modified owing to the 
network of lines which had been constructed, partly under light ra:lway 
orders over practically the same route since its promotion. This was 


——————————ÉÁ—— 
CORRESPONDENCE. 


THE DE FOREST WIRELESS TELEGRAPH SYSTEM. 
Translation.) 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In a letter which appeared in The Electrician. of 
December 18, 1903, we claimed that the arrangements 
embodied in Mr. de Forest's system as described in TheElectrician 
of December 4, 1903, were infringements of our patent rights. 
We wish to call special attention to the following points as 
being covered by our patents с 1. The arrangement of the 
transmitter connections. 2. The arrangement of the receiver 
conneetions, 3. The construction of the electrolytic receiver. 
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Mr. de Forest has repudiated our assertions in a very 
general and superficial way, referring, in connection wit 
point 1, to Lodge and Marconi, and with regard to point 3 to 
an English patent granted to him. Point 2 was not mentioned 
by him at all. We have obtained possession of the patent 
specifications referred to and shall proceed to prove the 
correctness of our statement in a more particular and definite 
manner. 

With reference to the arrangement of the trunsmilter con- 
nections as employed by de Forest, thia is covered by our 
British patents No. 1,362 of 1899 and No. 15,522 of 1901. 
The former covers, quite generally, the setting up of oscilla- 
tions in an air-wire by means of a closed exciter circuit, con- 
taining Leyden jars and a spark-gap ; the second one refers 
to the advantageous tuning of the wave-lengths of both systems. 

The objection that in a patent of Lodge of 1897, Leyden 
jars were already used in connection with a transmitter, carries 
no weight. Indeed, in our German patent, special reference 
is made to the arrangement of Lodge. Later on, in 1902, an 
action was commenced challenging the validity of this trans- 
mitter patent, but the German patent office decided that 
it was valid, and that what it protects is: The employment of 
a closed oscillatory circuit for the production of oscillations in 
an air-wire, the electric dimensions of the closed circuit being 
the determining factors of the frequency of the radiated wave. 
In an arrangement by Lodge, ou the other hand, the frequency 
of the radiated waves is determined by the electrical dimen- 
sions of the air- wire, the Leyden jars being a device for charg- 
ing same. Мг. de Forest refers also to the Marconi patents, 
and, presumably, this reference is to infer that it is only those 
patents, if any, which he infringes, Concerning questions of 
patent rights, Marconi himself judges differently. In a 
lecture before the Queen and King of Italy he agreed that the 
employment of the closed exciter circuit for transmitters is due 
to Braun, and that these patents possessed priority over his 
own. He maintained his priority only in connection with the 
tuning of both oscillating systems. 

Referring to the second point, by using the described 
arrangement of the receiver connections Mr. de Forest 
infringes our British patents No. 23,155 of 1900, and 
No. 15,522 of 1901. These protect a circuit containing the 
detector and tuned to the frequency of the transmitter, and 
branching off from the air-wire by means of metallic conductors. 

The electrolytic detector used by Mr. de Forest and repre- 
sented diagrammatically in Fig. 2 (7% Electrician, December 4th, 
p. 240) is covered by our British patent No. 12,119 of 1903. 
Mr. do Forest certainly possesses a British patent for an 
electrolytic receiver—namely, No. 12,452 of 1902, which 
is even older than oura, and we also readily believe that he 
has been working with electrolytic cells since 1900. Dr. 
Neugschwender possesses a German patent concerning an 
electrolytic receiver dating even from the year 1898, but this 
is of no concern. The point is the form of the electrolytic 
cell, as described by Mr. de Forest in Zhe Electrician of 
December 4th, and regarding which he states to be unable to 
give details owing to patent rights not being settled. — This cell 
is sketched in such a way that anybody may gather that tho 

sitive pole forms a small point which dips into the electro- 
yte. Such a cell has nothing to do with the British patent of 
Mr. de Forest mentioned above, wherein quite different elec. 
trolytic coherers are described, but it is identical with the one 
described in our patent No. 12,119 of 1903, the date of 
publication of which is May 27th for England and March 13th 
for Germany. 

Possessing, obviously, no serviceable material for proving 
his case, Mr. de Forest refuses to give a definite retort, and 
makes more or less mysterious accusations against us.— 
Yours, &c., COUNT Аксо. 

Berlin, Jan. 27. — 


THE DISSIPATION OF ENERGY BY EDDY CURRENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: With regard to Prof. Ernest Wilson's communication 
dated January 21, 1904, the case in which his experiments 
would more strictlv apply is in the instance of small motors 
up to 5 H.P., where solid cores are usually employed. But 
here the eddy losses in the teeth are of such magnitude that 


the core eddy losses are negligible compared to them. In the 
larger sizes an annular ring 1s used for the core and one can 
hardly assume (without direct experiment) that here the 
stream lines are very much the same as in a solid cylinder. 
Àn experiment to test this matter would be of great value in 
the estimating of core losses. However, the curves 1 —5, Fig. 1, 
mentioned by Prof. Wilson, were caleulated for the instance 
only where each particle of the iron mass wentthrough the 
same cycle of flux density. This, of course, is not the case 
for a solid cylinder, as shown by Prof. Wilson, and I do not 
believe it strictly applies to the case of an annular ring. The 
conclusion as to the core was only arrived at by inference from 
the mathematical work. І do not presume that Prof. Wilson 
would wish one to believe that the eddy losses in the teeth 
follow any other law but that assumed in Fig. 1. It may be 
interesting to remark that in modern design the teeth eddy 
losses bear to the armature core losses the ratio usually of 
13: 1, but this ison the assumption that the core losses follow 
the same law as the teeth eddy losses. It is just possible that 
the core losses follow some very much simpler law and that 
the ratio of losses ought rather to he 13: 2 or } instead of 11 : 1. 
— Yours, &c., 

London, N., Feb. 1. 

SINGLE-PHASE MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: Referring to the letter of Mr. Latour of January 2nd, 
ublished in Zhe Flertririu of January 8, 1904, I beg to state, 
in the name of Mr. G. Winter and also in my own name, that 
we have worked absolutely independently and without any 
knowledge of Mr. Latour's work.- Yours, &c. 

Berlin, N. W., Jan. 30, Dr. FRIEDRICH EICHBERG, 


A. PRESS. 


Extensions of Power Plants and Steam Turbines in 
Switzerland.—In order to meet the increased demand for 
electrical energy, Berne, the Swiss capital, is at present 
erecting a steam-driven power station, which, after com- 
pletion, is to work in parallel with the existing water-power 
station on the Kander. This station, which was fully 
described on the occasion of the Institution visit to Switzer- 
land (Zhe Electrician, Vol. NLIIL, p. 737), supplies three- 
phase current to the Burgdorf-Thun Railway, as also to Berne 
(25 miles distant) and some of the intermediate towns, the 
line pressure being 16,000 volts. Outside Berne the voltage 
is reduced to 3,000 volts, while in the town itself a further 
transformation to 250 volts is effected. The motors in Berne 
are connected on the three-phases, and the lighting is carried 
out by a 2x 125-volt three-wire network on each phase. 
According to the Schietzerische Elektrotechnische Zeitschrift, the 
new station is to be supplied with two Brown, Boveri-Parsons 
steam turbines directly coupled to three-phase ulternators of 
the same firm and capable of supplying together 970kw. 
single-phase or three-phase. The guaranteed steam consump- 
tions per kilowatt-hour are 20lb. at full load and 23·8lb. at 
half-load. From the same publication, the following particu- 
lars are taken concerning the steam consumption of a Brown, 
Boveri-Parsons 1,400kw. turbo-generator, supplied last October 
to the power station in Rheinfelden (see The Electrician, 
Vol. XLIII., p. 521), for supplementing its water-power 
plant. When delivering 1,410kw. and 720kw. respectively, 
the voltage being 60,000 volts in both cases, the steam 
consumptions were 15:33lb. and 17°3lb. per kilowatt-hour. 
The demand for electric energy in Lucerne has also out- 
grown the supply available from the two existing stations, 
and it was decided to supplement them by a third, situated 
in Engelberg, 173 miles distant. Water turbines of a total 
power of 14,000 н.р, are coupled to Oerlikon three-phase 
generators. The transmission voltage is 27,000 volts. As will 
be remembered from our description of the two stations 
referred to above (The Electrician, Vol. LXIII., p. 672), the 
older one of them, in operation since the year 1885, is situated 
on the River Emme at Dorenberg, and generates single-phase 
current at 2,300 volts. In Lucerne (about 2j miles distant) 
the pressure is reduced to 120 volts. The second station is 
the Rathausen works, from which power is bought by Lucerne. 
Energy is conveyed from this station to Lucerne at a voltage 
of 3,000, which is reduced outside the town to 2,000 volts. 


622 


THE ELECTRICIAN, FEBRUARY 5, 1904. 


PARLIAMENTARY INTELLIGENCE. 


— a reo 


The Standing Orders Committee of the House of Commons have 
decided that certain portions of the London ,County Council Tramways 
Bill have not complied with standing orders. In the case of the Totten- 
ham Court-road tramway the necessary road consents have not been 
obtained. Other lines which will also have to come out of the bill were 
proposed in Marylebone, l'addington and Streatham. 

he Cheshire Electricity and Power Gas Bill has been passed as having 
complied with standing orders. 


Yesterday (Thursday) the chairmen of committees (Lord Morley and 
Mr. J. W. Lowther) agreed upon the allocation of private bills as 
follows :—- 

To originate in the House of Lords: Bristol Corporation, Bristol 
Tramways (extensions), Leicestershire and Warwickshire Electric Power 
and North Wales Electric Power. 

To originate іп the House of Commons: Llanelly Tramways and 
Improvement, North Staffordshire Railway, North Western Electricity 
and Power Gas, Portmadoc, Beddgelert and South Snowdon Railway and 
Wolverhampton Corporation. 


MARYLEBONE ELECTRIC LIGHTING. 


At & special meeting held on Monday, the delegates appointed 
to interview the Metropolitan Electric Supply Co. with a view to 
coming to an arrangement to remove tha present deadlock, pre- 
sented a report, dated February 1st, which will be considered and 
discussed at a future meeting. The report is as follows :— 


We have had two meetings with representatives of the company since 
our appointment on January 25, 1904. 

The company has now expressed willingness to take bonds bearing 
interest at 32 per cent. in payment of the award of £1,212,000, and on 
the new capital expenditure to the end of this year, roughly estimated 
at £150,000. This includes the £60,000 cheque paid by order of the 
Court on account of capital expenditure incurred since the date of pur. 
са d not any of the legal expenses, amounting to nearly another 

The company is prepared to pay as rent interest at 32 per cent. on 
these bonds, and to pay the whole expense of their issue and to contri- 
bute, as additional rent, £7,000 per annum which would go as a con- 
tribution towards the Council's sinking fund, and, further, that from 
January, 1913, the company would give the Borough Council 10 per cent. 
of their total net profits, after deducting 44 per cent. on their total capital 
employed, and 14 per cent. for depreciation. 

The lease to the company would be for 27 years, or a shorter time if 
competition were allowed by Parliament and the company required us to 
releage them. "They would continue for two years from the date of their 
notice to determine, and, on such determination, the borough would be 
obliged to take current in bulk from the company up to 1931 to supple- 
ment any deficiency which could not be made by our own generating 
stations. The price would be the same as is now agreed, namely, 
x af agreement, if possible, and, if not, by arbitration of the Board of 

rade." 

In the event of the determination of the lease, or at the expiration of 
the lease, the borough would not be liable to re-imburse the company 
for capital expenditure outside the borough area, but only for the capital 
expenditure within the area. "This capital expenditure within the area 
would be paid by the borough, either at the valuation or at a fixed depre- 
ciation of 1} per cent. per annum. 

(Signed) H. Кснвктл, WAKEFIELD (Mayor), 
Ernest R. DrEnENHAM 
(Chairman of Electric Supply Committee), 
G. J. Егооор, 
А. FORBES SIEVEKING. 


At the same mecting the Electric Supply committee reported 
that they had considered the position of the Marylebone Electric 
Lighting Bill, 1904, and the offers of the Metropolitan Electric 
Supply Co., and of the General Electric Co. (Ltd.):— 

We recommend that the Council resolve to undertake [that, if the 
poll of electors with reference to the promotion of the St. Marylebone 
Electric Lighting Bill shall decide in favour of the promotion of that 
bill, the Council will, before attempting to work the undertaking 
themselves, take all necessary steps and use their best endeavours 

(2) To make some satisfactory arrangement with the Metropolitan 
Electric Supply Co. (Ltd.), or _. 

(^) To enter into an agreement with a company of sufficient financial 
ability to temporarily or permanently work the undertaking on behalf of 
the Council, in accordance with the principles of the letter from the 
General Electric Co. (Ltd.), to the Council of Jan. 19, 1904. 

That, inasmuch as it is necessary to continue the promotion of the bill 
for the purpose of enabling the Council to negotiate terms with the 
Metropolitan Electric Supply Co. or to carry out an arrangement on the 
principle of the offer of the General Electric Co., the Council strongly 
recommend that the bill be proceeded with. 


Mr. E. R. Оквкхнлм proposed that the recommendations of tha 
committee be agreed to. 

Mr. G. J. Erooor seconded. 

Sir Epwix Garsworrny opposed, If the bill were passed negotiations 
with the company would cease immediately, for they would say “you 


have the power to get the money; do so, and pay us.” He preferred to 
leave the matter entirely to the Courts to settle. | 

Мг. Epwin WHITE also opposed. 

A desultory and irrelevant discussion followed, and the recommendations 
of the committee were then agreed to by 34 votes to 9. 


At the Borough Council meeting last evening the following 
motions by Councillor E. White were to have been discussed, but at 
his request were adjourned to the next meeting of the Council :— 

That it be referred to the Legal and Parliamentary committee to pre- 
pare and submit to the Council a bill to be introduced in the next session 
of Parliament to relieve the Borough of St. Marylebone from the obliga- 
tion of purchasing the Marylebone portion of the Metropolitan Electric 
Supply Co.'s undertaking upon equitable terms. 

And further 

That Mr. Boulnois, M.P., be respectfully asked to introduce the bill, 
and the president of the Local Government Doard be requested to assist 
in passing the bill into law. 

Nothing was mentioned concerning the progress of negotiations, 
and pending the poll of the ratepayers, which is to take place next 
Monday, matters electrical are quiet for the moment in Marylebone. 


LEGAL INTELLIGENCE. 


— — 


The King v. Justices of London. 


This case came before a Divisional Court (the Lord Chief Justice and 
Justices Wills and Kennedy) on Wednesday. During the Long Vacation 
Mr. Justice Bucknill granted a rule nisi for a writ of prohibition directed 
to the Justices of London to stop further proceedings on informations 
against two Post Office employés named Baily and Byott, and the question 
was whether the rule should be made absolute. It appeared that Baily 
and Byott were engaged in repairing and underground telegraph cable in 
Aldersgate-street, City, and had with them two trucks which, the police 
complained, were unnecessarily left standing in the street from 11 a.m. 
until 7 p.m., being sometimes unattended, which, it was alleged, caused 
such an obstruction as to be & nuisance. Before the summonses were 
disposed of, prohibition proceedings were taken on the ground that the 
men were in the public street under a Crown privilege, and therefore 
could not be dealt with by the justices. 

Mr. DANCKWERTS, K.C., argued that the Crown could not have the 
privilege of authorising the committal of a nuisance. Even if the Post- 
master-General had the right to obstruct the thoroughfare for a period 
to repair a cable, counsel complained that there was excessive use of 
the privilege. | 

The SOLICITOR-GENERAL said that if it had been a proceeding 
instituted to raise the question whether the Postmaster-General or his 
employés had acted in excess of the powers given to them by the Tele- 
graph Act he should not have offered any opposition, because, though 
that act gave them certain rights, yet it was quite plain that there must 
be no excess of obstruction. The present summonses could not, how- 
ever, possibly raise that question, because these men had not taken the 
trucks with them for loading or unloading, as mentioned in the summons, 
but only to carry their tools. 

The Court held that on the facts the case must go back to be heard, 
the question of costs to be reserved. era 

The SOLICITOR-GENERAL said he would undertake, if his friend 
succeeded on the summons, to pays the costs. 

The rule for a prohibition was, therefore, discharged. 


Grant v. Fenner, James & Co. 


On Friday last, in a debenture-holders' action heard in the High Couit 
by Mr. Justice Swinfen Eady, а receiver and manager of the defendant 
company (manufacturers of electric accumulators) was appointed. The 
appointment of manager was limited to one month, when further appli- 
cation to the Court must be made. 


Ro Bright's Light and Power Oo. 


Mr. Justice Swinfen Eady on Friday heard a motion to appoint Mr. H. S. 
Foster receiver and manager of this company. The company offered 
no opposition, but the River Plate Electricity Co., who had a prior mort- 
gage, had been joined as defendants. It was a debenture-holders' action, 
brought apparently for the purpose of enforcing a subsequent security, 
and plaintiffs did not offer to redeem the River Plate Company. Mr. Eve, 
K.C., M.P., therefore, on their behalf, opposed the motion. 

His lordship refused to sanction the appointment. 


— BM 


Williams-Bulkeley v. Portmadoc, Beddgelert and South 
Snowdon Railway Co. 

In the Chancery Division on Friday, Mr. Eve, K.C., moved for ap 
injunction to restrain defendant company from farther proceeding under 
а notice to treat. The company has power to construct a railway line in 
Carnarvon and Merionethshire, and to erect stations and necessary 
appliances, and to compulsorily acquire land. They have also і 
to construct an electric railway, and had served plaintiff with notice to 
treat in respect of land on which they proposed to construct a pne 
station and tolay pipes to carry water from the lakes. Plaintiff contend 
that these did not come within the purposes for which defendants were 


entitled to take land compulsorily. 
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— 


His LORDSHIPsaid defendants’ act contemplated that the railway would 
be electrical. A generating station and a supply of water would conse- 
quently be necessary, and defendants were entitled to acquire land com- 
pulsorily for these purposes. 

The motion was accordingly dismissed with costs. 


Colwell and Others v. St. Pancras Borough Council. 


This was an action to restrain defendant Council from causing a nuisance 
to plaintiffs in the working of their electricity generating station and dust 
destructor works at King's-road, Camden Town, N.W. The matter was 
argued before Mr. Justice Joyce on Wednesday and yesterday, and the 
further hearing will be continued to-day (Friday). A report will appear 
in our next issue. 


Stocks v. Oldham Oorporation. 


At Manchester Assizes on Monday Mr. Acton mentioned this case to 
Mr. Justice Jelf. The claim was in respect of damages alleged to have 
been sustained through vibration caused by the Corporation electricity 
worka. The Corporation were advised that they had a perfect defence, 
but agreed to pay a small sum towards plaintiff's costs without admitting 
liability. No j ayment was made in respect of damages. The record 
would, therefore, be withdrawn. 


Smith v. National Bleciric Wiring Co. 


At the Northampton County Court last week, pliintiff (Mr. H. W. 
Smith) sought to recover £3. 14s. 5d. for goods supplied, and for testing 
electrica] work at Northampton Arcade. There was a counterc'aim by 
defendants for the return of certain documents and £4 for their detention. 
Plaintiff said he was instructed to inspect in:tallations put in by 
defendant company. A number of documents were given to him for 
facilitating his examination. After completing his work he asked for his 
fees, but failed to obtain them. He was asked to report favourably, but 
he was unable to do so as some of the work was not up to standard. 

For the defendants it was submitted that this statement was untrue 
and that the company received no adequate report from plaintiff. 

George Barnham, formerly with defendants, said the company were 
confident of the efliciency of their work, and wanted an independent 
report immediately. Plaintiff, however, made excuses until the time 
when the report was of no use. 

Ultimately, judgment was given for p'aintiff for the amount claimed, 
plaintiff being ordered to re'urn the papers to the company. 


MUNICIPAL, FOREIGN, & GENERAL NOTES 


APPOINTMENTS VACANT AND FILLED. 


An engineer is wanted for the workhouse of the parish of St. 


Pancras, Salary £3 per week, with increments of 5x. to ЁЗ. 10s., 
Ke. Candidates should be practical engineers, capable of taking 


charge of engineering plant and executing repairs, &e. Application 
(on forms from the clerk, Mr. Alfred A. Millward, Town Hall, 
Paneras.road, London, N.W.) must be in by Feb. 11. See 
ad vertisement. 


A switchboard attendant is wanted immediately for Chester 
electric lighting department. Applications to the city electrical 
engineer (Mr, 1°. Thursfield). See advertisement. 


Doncaster Corporation invite applications for the position of 
borough electrical engineer and tramways manager. Salary £800 
per annum. Applications to town clerk by noon Feb. 9. 


A draughtsman is required for the locomotive, carriage aud 
Waggon department of Ceylon Government Railways, preferably 
With experience in electric lighting and power transmission. 
c eR to Crown Agents for the Colonies, Whitehall, London, 

y Feb. 15. 


A medical officer is required to take charge of the electrical 
department of Charing Cross Hospital, London. An assistant 
physician is also required for the dermatological department to take 
of cases requiring treatment by light, X-rays and other radiation. 
Applications to the secretary (Mr. Arthur E. Reade) by 15th inst. 


The following staff appointments have been made at Pigeon 
House electricity works, Dublin :—Mr. Reginald Knowles, works 
superintendent, salary £200; Mr. C. H. M'Keown, shift engineer, 
£117; Mr. Lythgoe, sub-station foreman, £117; Mr. Wilkinson, 
engineering clerk of works, £5. 5s. per week from Corporation, with 
further remuneration from theconsulting engineer (Mr. R. Hammond). 


Mr. A. Eardley has been appointed (out of 100 applicants) 
manager of the Stockport clectric tramways at £300 per annum. 
Mr. W. E. Preston, of Rochdale, has also been appointed senior 
clerk in the tramways office. | 


Aston.—The resident engineer and the borough surveyor are 
preparing plans. &c., for the extension of the power station and for 
the provision of another 750kw. generating set. 


Bexhill.—As the result of a poll, the Bexhill Improvement Bill, 
which included various electric lighting powers, has been defeated. . 


Bradford.--The Tramway committee, who have been consider- 
ing the rate of pay of their servants, recommend the Council that 
drivers should start at 6d., rising to 61d. after six months’ service, 
644. after 12 months, and 62d. after 18 months, conductors to 
receive 14. less. 


Brazil.—A concession has recently been granted to Mr. Eujenio 
de Andrade for the construction and working of an electric tramway 
between Rio de Janeiro and Petropolis. Work is to be begun within 
two years. 


Brierley Hill.— The Board of Trade have deferred for a year 
the consideration of the revocation of the electric lighting order, 1900, 


Broxburn (N. B.) -A plebiscite"of ratepayers is to be taken as to 
adopting electric lighting for Broxburn and Uphall. 


Burnley. Manchester- road and Todmorden-road tramway routes 
were opened for tratlic yesterday (Thursday). The new refuse 


destructor works adjoining the electricity station were opened on 
Monday. 


Calais (France).—This town is only indifferentl y served in the 
matter of tramway communication. The cars are horse drawn, 
and the service needs development. A short time back the municipal 
authorities were granted a concession by the French Government 
to establish an electric tramway system, the estimated expenditure 
being about £125,000. 16 miles of line (8 miles within the municipal 
area and 8 miles of extensions) were to be converted and constructed. 
The work was to have been put in hand in March, 1904, and the 
whole system to have been in operation within 12 months from the 
date of commencement. These calculations have been upsct by 
the death of the contractor, whose executors are now endeavouring 
to dispose of his rights. 


Carnarvon.— Another syndicate has submitted proposals to the 
Council for the erection of electricity works. The syndicate offer to 
erect and lease the works for seven, 14 or 21 years and to loan the 
Corporation the necessary capital at 8} per cent., or, alternatively, 
they would supply electricity in bulk at 21d. per unit. An applica- 
tion to the Light Railway Commissioners for a light railway order. 
was also suggested. 


Cheltepham.—aA special meeting of the Council will shortly be 
held to consider the report of the borough electrical engineer (Mr. 
H. Kilgour) on the present system of charging for electric 
current, Хе. 

Clevedon.— The Council have given formal consent to the appli- 
cation by a company for a provisional electric lighting order. 


Dublin.—The Lighting committee report that since the opening 
of the new Pigeon House works 383 consumers, representing an 
equivalent of 21,000 8 c.p. lamps, have been connected to the mains 
that applications are coming in rapidly, and that several large institu- 
tions are negotiating for supply. Four iron doors have been erected 
between the engine room and boiler house at £36, resulting in a 
reduction in the rate charged for insurance. A short length of 
tramway from the Pigeon House to the foreshore for the convey- 
ance of ashes is to be constructed. Extensions of mains have 
already been carried out. 


Electiical Engineers (R. B.) V.—On Saturday evening last a 
Bohemian concert was held at the headquarters, Regency-street, 
London, S.W., under the presidency of the commanding officer, 
Major К. 5. Erskine. 350 members and friends were present. 
The Entertainment committee, who were responsible for the concert, 
arranged an excellent programine, which was much appreciated by 
the large audience. Several members of the corps contributed 
items. During the evening it was announced that the first 
regimental ball would be held in the Kensington Town Hall, 
London, on 26th inst. 


„Free Wiring.—On Monday a conference of borough council 
delegates will be held at Hackney Town Hall, to urge the London 
County Council to make further application to Parliament for 
powers to enable borough councils supplying electrical energy to 
expend moneys on the wiring and fitting of consumers’ premises, &c.: 


Fulham (London).—At the Council meeting on Wednesday it. 
was resolved to make a trial, at an estimated cost of £200, of 25 
incandescent electric lamps and 25 Nernst lamps, in place of 50 
existing gas lamps; that in 40 cases the present Janterns be used, 
and in the remaining 10 suitable brackets be obtained. | 

The Council have accepted the offer of the Granville Theatre of 
Varieties to take the whole of the electric current for the theatre 
from the Council for seven years at 8d. per unit with & minimum. 
consumption equivalent to £450 per annum. The borough electrical. 
engineer (Mr. A. J. Fuller) reported that the charge at the Council's 
present scale would be 84d. per unit. 


624 THE ELECTRICIAN, FEBRUARY. 5, 1904. 


Glasgow and South-Western Railway.—In the draft pro. 
visional order deposited at the Scottish office by the Glasgow and 
South-Western Railway Co. powers are sought to construct about 
6 furlongs of new lines, to widen about 43 miles of existing lines, 
and to enable the company to at any time work by electrical power 
the traffic on its railways. 


Gorton.—The Board of Trade have allowed the Council until 
une 80 for carrying out the terms of their provisional electric 
lighting order 1899. 


Greenwich.—The Council on Wednesday approved the plans for 
the erection of the generating station of the London County Council 
on the old Woolwich-road. 


Grenoble (France).—This city has now completed its electric 
lighting system, current being generated by water-power in the valley 
of the Romanche. During 1908 the tramways from Grenoble to 
Sassenage, Uriage-les-Bains and Vizille were converted from steam 
to electricity. At the latter town the famous old chateau is being 
converted into a first-class hydro-electropathic establishment to be 
opened next season. 


Halifax.—The Town Council have declined to permit the con- 
struction of a tramway line between Halifax and Huddersfield via 
West Vale and Elland, joining the Halifax tramways at their present 
terminus at Salterhebble. 


` Herts Light Railways.—In connection with the Barnet light 
railway, the order for which has been granted to Herts. County 
Council in conjunction with the North Metropolitan Tramways Co. 
(to whom it is proposed to lease the line when constructed), the 
Board of Trade have inserted a provision relieving the Council from 
the obligations to charge 4d. fares. In assenting to the amendment 
the Board have required an undertaking from the company to afford 
certain facilities as to cheap fares over the through lines worked 
by them. 


Hull.—The borough electrical engineer (Mr. H Bell) has sub- 
mitted his estimate of expenditure for year ending March, 1905 :— 

The capital expenditure of £10,000, for which borrowing powers are 
to be obtained, is for plant, mains, &c., sufficient to deal with the antici- 
pated load for next winter. It will be necessary to set aside £1,500 
to provide for modifications to the old high-tension switch gear. Pro- 
vision is made for an increase in rents, rates and taxes from £1,750 to 
£3,320; interest, £10,140; sinking fund, £8,270; meters and switch- 
board depreciation, £2,900; total, with other items, and including 
balance of £2,061, £45,491, against £41,789 last year. It is estimated 
that the receipts from sale of current will be £44,148, compared with 
£40,364 last year; public lighting, £343, against £324; total (including 
£1,000 for meter rental), £45,491, compared with £41,789 last year. 


India.— Under the new Indian Electricity Act, which came into 
force on Jan. 1l, rules have been made regulating the generation, 
supply and use of electric energy and for carrying out the purposes 
and objects of the act, and are published in the “ Official Gazette." 
These rules are based upon those issued by the Board of Trade in 
this country. 


Islington (London).—On Wednesday the Finance committee 
issued а report upon the recent communication from the London 
County Council as to the conditions upon which the County Council 
had given sanction to loans for electric lighting, and intimating 
that they regarded the creation of a renewal fund as desirable in 
the interests of prudent finance. 

The committee reported that they had been approached by the Light- 
ing committee with a suggestion that the question of providing such a 
fund should be deferred until the end of the current financial year, when 
it was hoped the finances of the eleotricity undertaking would be in a 
better position, and the Finance committee had agreed to this, on the 
understanding that the question of providing a reserve fund should then 
be dealt with. They accordingly recommended that the County Council 
be informed 

“That the views of Islington Borough Council coincide with their 
views as to the necessity of providing & reserve fund ; that the formation 
of such a fund was ander consideration, and that up to the present all 
renewals which had been necessary had been provided out of revenue.” 

The Lighting committee reported that they have reconsidered 
their report of July 22, 1903, recommending that the charge for 
public arc lamps be increased to the exact cost to the undertaking 
of generation and maintenance. Having regard to the long hours 
during which electricity was used for pablis arc lighting, and to 
the fact that the committee proposed, with the approval of the 
Council, to transfer from the electricity account to the general rate 
for the next half-year an amount of £1,200 to provide for carbons 
and labour, the committee think that the charge of 34d. per unit is 
a reasonable one and should be adhered to. 

An expenditure of £490 for main extensions and of £897 for 
circulating oil gear, additional stores accommodation and fireproofing 
of engine room were also recominended. 

The Parliamentary and General Purposes committee recommend 
that the London County Council be asked to introduce legislation 
to enable borough councils to purchase electric motors for letting 
on hire, to wire consumers' premises, &c. 


King's Norton.—The Council have rejected the terms of the City 
of Birmingham Tramways Co. for working the suggested tramways 
extensions from Selby Oak to Northfield. The Council refuse to 
grant a lease for a longer period than June, 1911. The company 
asked for 21 years. 


Light Railway.—An inquiry was held on Wednesday into the 
application of the North Wales Power and Traction Co. for an order 
to construct light railways in the Snowdon district. The Commis. 
sioners decided to grant the application. 


LincoJn.—The Corporation have sealed an agreement with the 
Lincoln Tramways Co. for the purchase of their undertaking at 
£10,487. 


London County Oouncil.—At Tuesday's meeting, loans for elec- 
tric lighting were granted to Hackney (£7,406) and Stepney (£1,998). 

Tramway Accounts.—The auditors’ report on the Council’s accounts 
for 1902-3 contained the following :— 

„The balance on the tramways appropriation account at the beginning 
of the year amounted to £45,182. At the end of the year the balance 
was £29,869. During the year £45,000, part of the surplus balance for 
1901-2, was carried from tramways account to the special county account 
in relief of rates, £8,100 being in respect of the southern system and 
£36,900 in respect of the northern system. At the end of the year the 
southern system revenue account had a deficiency of £2,251 and the 
northern system a surplus of £37,794. In consequence of the decision 
of the House of Lords (Feb. 7, 1902), [that the Council had no legal 
power to run omnibuses, the horses, vehicles and other property used in 
connection with the omnibus service have been disposed of. The 
original cost was £29,266. 88. 5d., and as the amount realised by the 
sales and set aside for sinking fund only amounted to £23,820. 17s. 5d., 
there is a sum of £5,445. 6s. in respect of the omnibus service, capital 
outlay now included in the debt outstanding on tramway account. | 
understand that arrangements will shortly be made to reduce this debt 
by the sum in question.” 


El ctrification 'of the Northern System of Tramways.—The Highways 
committee submitted a report dealing with the difficulties which have 
confronted them with regard to the electrification of the northern tram- 
way system leased to the North Metropolitan Tramways Co. On July 7 
last the Council adopted a scheme, but it was referred back to them to 
obtain the views of the local authorities. On Oct. 13 the committee submitted 
a scheme for those lines which should be reconstructed for „ће conduit 
system, and these plans were now under the consideration of the Board of 
Trade. The North Metropolitan Company had been asked if they desired 
to make any suggestions for the carrying out of the work, and had replied 
that until they knew more as to the working of the conduit system they 
could not offer any suggestions to the Council in respect to the adoption 
of the underground system of electric traction on any of the lines now 
leased to them. The committe, in conciusion, say :— |. 

„We feel that the Council is under an imperative duty to do all in its 
power to expedite the adaptation of the northern lines for electric trac- 
tion, and we hope very shortly to submit definite proposals to enable the 
reconstruction of the first section of the tramways to be commenced atan 
early date. With regard to the employment of overhead traction on 
portions of the lines, we have to report, after communicating with the 
ten metropolitan borough councils concerned, that eight of the local 
authorities are opposed to the adoption of this system of traction, one 
authority has expressed qualified approval of the Council's proposals so 
far as it is affected, while no definite opinion has been expressed by the 
remaining local authority. We have under consideration the question of 
the course which in the circumstances should be adopted in view of this 
expression of opinion as to the use of the overhead trolley system where 
it appears to be necessary, and we propose also to report at an early date 
with regard to the question of the reconstruction of the lines, over and 
above the 22} miles above referred to, on which it is proposed to instal 
the conduit system. We regard the electrification of this system as of 
pressing urgency. The Council will, however, see that with the North 
Metropolitan Company, on the one hand, refusing to assist in the installa- 
tion of the conduit system of traction on any of the lines the subject of the 
lease, and the Borough Councils, on the other hand, refusing, under the 
powers given to them by the Electrical Power Act, 1900, to have any other 
System within their districts than the conduit system, the difficulties 
which have faced us in dealing with this question have been of a most 
gerious and complicated character." 

Mr. Beacacrort thought the idea underlying the report was that delay 
was due to the company. As a matter of fact, it was within the power 
of the Council under the lease to come in and electrify the lines. | 

Mr. Benn said the company was entitled to quiet enjoyment of their 
lease, and if they attempted now to electrify on the conduit system they 
would do so in the face of the company. 

The Southern Tramway System.—It was agreed, as a temporary 
expedient, to obtain the supply of power needed for the cable tramways 
between Kennington and Streatham from the existing cable machinery, and 
to accept the offer of Mr. B. Thomas to supply and erect, for the sum of 
£580, the tow-tension switchboard required. 


Maidstone.— Mr. E. E. Hoadley, resident electrical engineer, has 
been appointed manager also of the electric tramway undertaking. 


Manchester. — The following increases of salaries of employes in 
the electric light and tramway departments are recommended :— 

Mr. J. T. Oakes, traffic superintendent, £350 to £400; Mr. A. A. 
Blackburn, car sheds superintendent, from £218. 8s. to £240; Mr. J. 
Eades, junr., car works manager, from £220 to £250; Mr. H. Mattinson, 
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assistant permanent engineer, from £285 to £250; Mr. L. R. Lee, mains 
superintendent, from £300 to £325; Mr. J. A. Cookson, surveyor of 
mains, from £250 to £275; Mr. E. Bolton, sub-station engineer, from 
£200 to £225; Mr. F. H. Whysall, resident engineer (Dickinson-street 
and Bloom-street stations), from £175 to £225; Mr. W. A. Jackson, 
installation inspector, from £180 to £220; Mr. A. N. Moore, shaft engi- 
neer, from £150 to £180; Mr. H. Lamb, Mr. T. Baxendale, Mr. E. J. 
Constable and Mr. W. J. Bamber, shift engineers, from £150 to £175 ; 
Mr. H. A. Ratcliffe, testing assistant, from £150 to £175 

The poll on the Corporation's tramways bill has resulted in a 
decisive majority in favour of the measure. 


Municipal Telephony.— Swansea Corporation have received a 
communication from the secretary to the Postmaster- General stating 
that, in accordance with sec. 5 of the order of Sept. 26, 1899, 
he had satistied himself that the number of subscribers actually 
working on the Corporation system was more than one-quarter of 
the subscribers of the National Telephone Co. in the Swansea 
exchange area, and under these circumstances the Corporation were 
entitled to require the National Company to afford mutual inter- 
communication between their subscribers and those of the Corpora- 
tion. It is stated that there are now 566 subscribers connected with 
the municpal system, and 245 awaiting connection. The total 
number of lines and instruments working is 661. 


Newcastle-on-Tyne.— At the City Council on Wednesday the 
Tramway committee were authorised to purchase a new generating 
set at £4,400 for providing energy for lighting the public buildings. 
The set has been in use for some time, having been accepted in an 
emergency on hire with the option of purchase within one year. 


Newport. —The estimates of the Corporation tramways depart- 
ment for the year ending March 31, 1905, will be presented on 
Tuesday. The estinated income is £29,500, working expenses 
£18,865, balance £10,635. After paying interest, sinking fund, &c., 
there will be a net profit of £10,035. On the electricity account it 
is estimated there will be a surplus of £1,962. 


Nottingham.—On Monday the Town Council agreed, on the 
recommendation of the Electricity committee, to apply for sanction 
to a loan of £100,000 for extensions of the electricity undertaking. 
The money is required to meet estimated expenditure during the 
next three years. 


Persona].— Mr. A. E. Aspinall is leaving the service of the 
British Westinghouse Co. to take up the position of manager of 
the costs department of the De Beers Consolidated Mines (Ltd.), 
Kimberley. Mr. Aspinall leaves for Africa on the 11th inst. Mr. 
Aspinall commenced his business career with the White Star Line 
at Liverpool, and in seven years passed through every commercial 
department. He next accepted a post under the Smelting Corpora- 
tion (Ltd.), Ellesmere Port, near Chester, and acted as manager of 
the costs department during the erection of new works, and for two 
vears afterwards. After a short sojourn with Messrs. Brunner, 
Mond & Co., Mr. Aspinall joined the staff of the British Westing- 
house Co. and has been actively engaged in the manager's depart- 
ment for the past 2) years. During this time he organised and had 
control of the correspondence department. 

Mr. К. A. Dawbarn left on Saturday last in the Dunottar 
Castle " for Johannesburg. Messrs. Mordey and Dawbarn are con- 
sulting engineers for the municipal electric lighting and tramways 
undertaking of the golden city. 


Portishead.—The application of the Western Electric Distribu- 
ting Corporation for a provisional electric lighting order has been 
sanctioned by the Council. 


Presentation.—On Saturday the employés of the Birkenhead 
Corporation tramways department presented Mr. A. К. Fearnley, 
who has been appointed manager of the Sheffield tramways, with 
a silver table lamp. Mr. R. S. Pilcher made the presentation. 


St. Helens.—The Tramways committee have decided to rel-ay 
the tramway track from the toll bar on the Prescot-road to Portico- 
lane, Eccleston, at a cost of £6,000. 


Shoreditch (London).—The Electricity committee recommend 
the Borough Council to lodge a petition against the East London 
and Lower Thames Electric Power Bill. 


Sidcup.—The ratepayers of Sidcup and Foots Cray are to be 
polled on the lighting question. 


Sweden.—The electric tramways now under construction in 
Stockholm are to be completed this year, the total amount expended 
being £160,000. The question of converting the horse tramways in 
the towns of Gefle, Malmo, Norrküping, Sundsvaal, &c., to electric 
traction is under consideration. 


Theatres and the Telephone. London County Council Theatres 
and Music Halls committee have notified the lessees and managers 
of all licensed buildings in the administrative county of London 
Where performances are regularly given that these must be at once 
placed in direct telephonic communication with the nearest fire 
brigade station. 


Tottenham.—On Tuesday the Electricity committee reported 
that the consulting engineers, Messrs. Hawtayne and Zeden, had 
prepared alternative electricity supply schemes. 

The first was for joint electricity and refuse destructor works. "There 
would be sufficient steam available from the destructor for running a 
200kw. steam dynamo, and they recommended that the Council put 
down a unit of that size, together with similar unit as a standby. The 
top load of the plant would only be reached during two hours out of 
the 24, and they considered it desirable that the Council should put down 
additional boiler plant in connection with the refuse destructor boilers, 
so that the engine-house units might be increased from 200kw. to 800kw. 
The Council have decided to erect 129 arc lamps in the main streets. It 
is estimated that in the main thoroughfares of the compulsory area there 
would be a demand for about 8,000 8 c.p. lamps for private lighting. The 
estimated cost of the scheme was £25,240, including proportional cost of 
site, shaft, generating plant, underground mains, meters, engineering and 
legal expenses, and extras for providing the necessary transformers, high 
and low-tension mains, &c. 

By scheme 2 an additional capital expenditure of £4,000 would be 
required to run 300kw. units, together with additional boiler power to 
increase the generating plant, Кы np the total capital expenditure 
to £80,000. On this assumption the estimated revenue would be 
£5,422, 16s. per annum, and this, deducting £3,113 for works cost and 
repairs, would leave a gross profit of £2,309. 16s. Interest and sinking 
fand would require £1,654. 5s., or 64 per cent. per annum on £25,450, 
leaving an estimated net profit of £655. 16s. If the Council accepted 
the North Metropolitan Electric Power Supply Co.'s offer for supplying 
arc lamps, &c., approximately £4,000 would have to be added to the 
capital expenditure. 

The committee recommended the Council, in the event of the 
adoption of the scheme, to make application for sanction to a loan 
of £30,000. After discussion the matter was referred to the 
Council in committee. 

Transvaal Imports.—For the first 10 months of 1903 electric 
cables, wires and fittings were imported into the Transvaal to the 
value of £58,000, compared with £36,000 in the same period of 1902. 
Tramway material was similarly imported to the value of £69,000, 
compared with £25,000. 


Walton —The Council have discussed a report by Col. Crompton 
upon the scheme of the Urban Electric Supply Co. for the public 
lighting, and on his advice it has been decided to ask the company 
to erect, as an experiment, a number of are and incandescent 
electric lamps to ascertain their respective merits. 


Wedneebury.— The Council have taken up a loan of £11,000 for 
electricity supply. 

Mr. F. J. Warden-Stevens has been retained as consulting engineer to 
supervise the working of the «lectricity undertaking for 18 months. The 
Corporation anticipate being shortly in a position to supply current, and 
tbe adoption of prepayment meters for small consumers has been 
decided upon. 


Whitley.—The profit on the electricity undertaking during the 
past year was £56. 10s. Id., compared with a deficiency of £433 in 
1902-3. The total capital expended was £26,240 out of £28,000 
sanctioned, It has been decided to employ electric motors for 
pumping at the sewage outfall works. 

Wireless Telegraphy.— The Admiralty are establishing a wire- 
less telegraph station on the Marconi system at Portpatrick, 
Wigtonshire, and tenders have recently been invited for the erection 
of a 150ft. mast, instruments and signal rooms, signal semaphore, 
&c., on the north cliff near the harbour. The work is to be com- 
pleted within four months from date of acceptance of tender. The 
site of the new station commands the Irish Channel, and the object 
is to establish signalling communication in connection with the 
naval mancœvres, and also for the benefit of merchant vessels in 
these waters. 


York.—In a report by the Electric Lighting committee, pre- 
sented to the City Council on Monday, it was stated that during 
the past nine months the receipts from the sale of electric current 
amounted to £6,051, expenditure £3,290, showing a gross profit of 
£2,700 to meet sinking fund and interest. 

The Finance Committee has been requested to consider the bill 
of the Lincolnshire and Yorkshire Electric Power Co., and, if 
necessary, they have been authorised to join with other local 
authorities in opposing the bill. 


TRADE NOTES AND NOTICES. 


(Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


The Metropolitan Borough Council of Islington will meet on Feb. 
26 to consider tenders for stores, including arc lamp columns, arc 
lamps, arc lamp renewal parts, carbons, integrating watt-hour 
meters, cables, earthenware conduits and pipes, transformers, 
incandescent lamps, mains, sundries and fuses, terminal boxes, &c., 
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fittings and wiring accessories, insulating material, electrical 
sundries, oils and lubricants, belting, ropes, &c., rubber and asbestos, 
einery cloth and sundries. Further particulars are given in an 
advertisement. Forms of tender, &c., at the Town Hall, Upper- 
street, London, N., after 15th inst. Tenders must be in by noon 
Feb. 25. 

Islington (London) Lighting committee aiso invite proposals from 
contractors for carrying out of wiring for and the supply of motors 
to the Council's consumers on a system of simple hire or hire- 
purchase. Proposals to the electrical engineer (Mr. Albert Gay), 
56, Eden-grove, Holloway, N., by Feb. 17. See also advertisement. 

Islington (London) Borough Council also invite tenders for the 
supply and laying on the solid system and drawing into existing 
conduits of lead.sheathed, paper-insulated, double-concentric and 
triple core high tension feeders and low-tension distributors, and 
pilot cable with feeding junction and service boxes. Tenders to the 
town clerk (Mr. Wm. F. Dewey) by noon Feb. 24. 


Bermondsey Metropolitan Borough Council invite tenders for 
stores for one year from March 31, including arc lamp carbons, 
electricity meters, demand indicators and main fuses, engine oils, 
incandescent lamps, indiarubber cables and jointing material, lead- 
covered cables and meter boards. Samples at the electricity works 
upon application to the borough electrical engineer, Mr. W. H. 
Vincent. Tenders to the town clerk (Mr. Fredk. Ryall), Town Hall, 
Spa-road, London, S.E., by noon Feb. 16. See also advertisement. 


The Baths sub-committee of the Borough of Camberwell invite 
tenders for the supply and erection at Camberwell Baths of new 
engine and dynamo, &c. Particulars, &c., from the borough 
engineer, Mr. W. Oxtoby, Town Hall, Camberwell, London, S.E. 
Tenders by 6 p.m. Feb. 16. See advertisement. 


Preston Corporation invite tenders for laying a complete system 
of feeder mains on the drawn-in system. Specifications, &c., from 
the consulting and resident engincer (Mr. Walter H. Tittensor), 25, 
Burrow-road, to whom tenders by Feb. 15. See advertisement. 


Hammersmith (London) Borough Council invite tenders for 
various stores for twelve months ending March 31, 1905. Tenders 
to the town clerk (Mr. H. Thompson) by 4 рап. Feb. 10. 


Sunderland Corporation invite tenders for a travelling crane and 
a storage battery. Tenders to chairman of Electric Lighting com- 
mittee, Town Hall, Sunderland, by noon Feb. 26. 


Bedford Electrical committee invite tenders for supply and 
erection of a high-tension switchboard. Tenders to chairman, 
Cauldwell-road, Bedford, by noon Feb. 9. 


West Ham Corporation invite tenders for various engine-room 
stores, cable, recording wattmeters, house cutout boxes, transformers, 
incandescent lamps, &e Tenders to town clerk, Town Hall, West 
Ham, E., by 4 p.m. Feb. 11. | = 

L^udon County Council Asylums committee invite tenders, by 
10.0 am. Leb. 17 for 12 months’ supply of stores, including electric 
lighting sundries. 

London County Council invite tenders by Feb. 16 for five tubular 
fuel economisers, &c., for Greenwich electricity generating station. 


Swindon Corporation invite tenders for wiring Euclid street 
Elementary School. Tenders to secretary, Education committee, 
by noon Feb. 15. 


The Northern Counties (Ireland) committee of the Midland Ra il- 
way Co., Belfast, invite tenders by Feb. 10 for telegraph iron work, 
batteries, &c. 


Middleser County Council Light Railways committee invite 
tenders by March 14 for permanent way construction, &c., of light 
railways. Tenders to Middlesex Guildhall, Westminster, S.W. 


Colne and Holme Joint Isolation Hospital committee invite 
tenders for telephones, &c. Tenders to 8, Cloth Hall-street, Hud- 
dersfield, by Feb. 15. 


Battersea (London) Council invite tenders by noon Feb. 15 for 
a 750kw. steam dynamo and electric pump and pipe work. 


Leeds Corporotion invite tenders by Feb. 10 for wiring the branch 
library, Wesley-road, Armley. 


Stockton-on-Tees Corporation invite tenders by Feb. 16 for 12 
months' stores for the electricity department. 


TENDERS REOBIVED AND AOOEPTED. 


Brighton Corporation have accepted the following tenders :— 

Stewarts and Lloyds (steel poles), £969. 11s. 6d. ; F. Smith & Co. 
(trolley wire), £325. 5s. 2d. ; Howland Carr & Co. (bases and section 
pillars), £313. 155. 7d. ; J. Needham & Sons (cast-iron fittings), £42. 2s. ; 
Dick, Kerr & Co. (pole brackets), £173. 4s. ; W. Wood & Co. (overhead 
line fittings), £97. 9s. ; F. Smith & Co. (span and guard wire), £15, 10s. 6d. ; 
W. Wood & Co. (switch gear), £38. 7s. 6d. ; British Insulated and Helsby 
Cables Ltd.) (feeder, distributing and telephone cables), £3,209. 15s. 3d. ; 
R. W. Blackwell & Co. (rail bonds), £580. 19s. 2d. ; Acme Wood Flooring 
Co. (wood-paving blocks), £7,100 ; Brooks Limited (granite setts), £616. 
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The following tenders were received by Chiswick District Council 
for a refuse destructor and auxiliary plant. The estimate of the 
consulting engineers (Messrs. Swinburne, Cooper and Baillie) was 
£6,000 :— 

Horsfall Destructor Co. (with Custodis chimney) (accepted) £5,637 0 0 


Dio" , ðͤ K ds a EI . 5,837 0 0 
Goddard, Massey and Warner ........................ 7,469 19 0 
Heenan and Ётоййе.................................. 6,924 10 0 
Meldrum Bros SONS ee Vira n aus 6,540 16 0 
Refuse Destructors Limited...........ccccccececccscces 5,584 8 11 
Hughes and Stirling. VAS PAN ТЕТУ Е УУТ 5,214 0 0 
W. F. Mason (Ltd.) .................................. 9,290 15 0 
Joseph Baker & Sons (part only) ...................... 2,900 0 0 


The Council have also accepted the tender of the Horsfall Co. for 
additional works, making a total of £7,481. 


The Underground Electric Railway Co. has accepted the tender 
of the Sir Hiram Maxim Electrical and Engineering Co. for the 
supply of 100 miles of stamped steel troughing for use in the electri- 
fication of the Metropolitan Railway. 


For the pipe work in connection with the cooling towers about to 
be erected at Oldham electricity station by Messrs. Arthur Koppel. 
the tender of the Sir Hiram Maxim Electrical and Engineering Co. 
has been accepted. 

Bradford Corporation have accepted the undermentioned stores 
for their tramways department for 1904 :— 

Harrison and Singleton (poplar wood blocks), Thornton and Crebbin 
(cast-iron brake blocks and miscellaneous castings), Brooksbank & Co. 
(raw linseed, boiled and lubricating oil and petrol), H. Smith (paraffin 
oil), Green Mount Oil Co. (motor grease), Samuel Miller (colza oil, cotton 
waste ‘and sponges), Kimberley Bros. (cleaning cloths), P. S. Jennings 
(brushes), Stephenson Bros. (brushes and washleathers), Raynes, Porter 
and Seddon (polishing paste), Hy. Barrett & Son (best wrought and 
ordinary merchant iron), J. Light & Sons (turpentine). 


The British Westinghouse Co. have received an order (through 
Messrs. Frank Suter & Co.) for two gas engines and auxiliaries for 
Tiverton Corporation. The engines are of 125 в.н.р. each and of 
the three-cylinder (15in. by 14in.) type. 

May-Oatway Fire Appliances (Ltd.) have accepted the tender 
of Carrick and Topping for wiring the Govan Ropeworks, Govan, 
and the offer of Wylie and Lockhead (Ltd.) for wiring James 
Templeton & Co.’s premises in Greenhead and West-street. Glasgow. 
for May-Oatway compensated automatic fire alarms. 


The National Provincial Electrical Corporation has accepted the 
tender of the Sir Hiram Maxim Electrical and Engineering Co. for 
the complete equipment of their generating station at Bridgewater, 
including the whole of the machinery for the station, and also for 
the distributing and feeder cables, for the suin of £13,000. 


Chesterfield Corporation have recently ordered a 400kw. steam 
dynamo, together with switchboard and auxiliary apparatus, a 
Babeock and Wilcox water-tube boiler and a Worthington jet 
condenser, from the British Westinghouse Co. 


The Fife Electric Power Co. have accepted the offer of Bruce 
Peebles & Co. (Ltd) for generating machinery ot 2,000 н.р. (includ- 
ing engines, alternators, boilers, switch gear, &c.) for their 
Dunfermline generating station at £23,590. 


In addition to the contract for the Walthamstow tramways 
secured by W. T. Henley’s Telegraph Works Co. (Ltd.) at about 
£75,000, the firm have also obtained an order for supplying and 
laying cables (including three-phase cables) for the Sydney (N. S. M. 
tramways. 

Eastbourne Electric Lighting committee have accepted the 
following tenders for motor 'buses:—Clarkson & Co., single-deck 
‘bus, £735; double-deck, £807;  Milnes-Daimler Co., single-deck 
18 H.P., £825; double-deck, 20 H.P., £900. 


The tender of the Sir Hiram Maxim Electrical and Engineerimz 
Co. has been accepted by the contractors (W. О. Rooper & Co.) for 
the pipe work in connection with the electric installation for the 
Royal Naval Hospital, Portland. 

As sub.contractors to the British Westinghouse Co., the pipe 
work for the New Bath tramway station has been carried oui by 
the Sir Hiram Maxim Electrical and Engineering Co. 

Newcastle-on-Tyno Tramways committee have accepted the 
tender of Bolekow, Vaughan & Co. for 2,000 tons of tramway rails 
at £5. 4s. 0d. per ton, tho lowest tender submitted. 

''he tender of the British Westinghouse Co. for electricity meters 
at prices ranging from £8 to £17. 17s. 4d. each, has been accepted 
by Dublin Lighting committee. 


Dewsbury Council have accepted the tender of the Sir Hiram 
Maxim Electrical and Engineering Co. for the supply of steam, fe 4 
and exhaust pipes at their electricity works. 


The following are among the recent orders obtained by W. H. 

Allen, Son & Co. (Ltd.), Queen's Engineering Works, Bedford :— 
One engine coupled to dynamo, for H.M.S. “ Canopus"; five engines 

coupled to dynamos, for H.M. ships Albion," Glory.“ Ocean. 
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Vengeance“ and “Goliath” ; and two engines coupled to dynamos, 
for H.M.S. “ Thames." 

Two engines for direct-coupltng to centrifugal pumps, for the Deptford 
station of the London Electric Supply Corporation. 

Two engines for coupling to E.C.C. dynamos, for Portland Hospital 
(through W. O. Rooper & Co.). 

Two engines for direct-coupling to centrifugal pumps, for Voker power 
station (through British Westinghouse Co.), and one engine for direct- 
coupling to a British Westinghouse dynamo, for Messrs. A. II. Briggs & 
Co. (Bradford). 

Twenty-one engines for H.M. ships “Liffey,” “ Moy" and “Ouse” 
(through Laird Bros.. 

One enclosed engine for coupling to a General Electric dynamo, for 
the Ansell Brewery Co., Birmingham. 

Fourteen engines for H.P. ships “Colne” and “Chelmer” (through 
J. I. Thornycroft & Co). 

Fourteen engines for H. M. ships Ness” and “Nith” (through J. S. 
White & Co.). 


BUSINESS NOTIOES. 


Mr. G. F. Metzger, A. M. Inst. C. E., M. I. E. E., who has recently 
been appointed consulting engineer to Manchester Corporation for 
the completion of the work initiated by him as their city electrical 
engineer, has started practice as consultant in electrical and 
mechanical engincering at 3, York-street, Manchester. 


The Paul Heater and Condenser Co., 63, Queen Victoria-street, 
London, E.C., have appointed Messrs. Herbert and Gilchrist, 146, 
West Regent-strect, Glasgow, their agents. The London offices of 
the company are now under the management of Mr. R. H. Haylock, 
one of the directors of the company, who was for many years chicf 
engineer of the Sturtevant Engineering Co. 


An amalgamation of the undertakings of Peto and Radford (Ltd.) 
and the P. and R. Storage Battery Co. (Ltd.) has been effected, and a 
new company has been registered, with the title of Peto and Radford 
(Ltd.), which will take over the two companies as a going concern 
as from Jan. 1, 1904. The new company will discharge all liabilities 
and collect all moneys due. 


The head offices of the South Lancashire Electric Traction and 
Power, the South Lancashire Tramways and the Lancashire Light 
Railways Companies have been removed to 9, North John-street, 
Liverpool. 


The continued increase of their business in the Midlands necessi- 
tates the Hart Accumulator Co. (Ltd.) opening a branch office at 
Princes Chambers, Corporation-street, Birmingham. Mr. F. R. 
Hill has been appointed local manager. 


The Electric and Ordnance Accessories Co. (ТАЧ). Stellite Works, 
Cheston-road, Aston, Birmingham, have recently appointed Mr. 
V. J. Delebecque as their chief representative in the British Isles. 
Mr. Delebecque will shortly call upon the trade in the various 
centres, in order to submit the latest productions of the company, in- 
eluding motors, ammunition hoists, switch gear, fittings, telephone, Хе. 


Messrs. Royce (Ltd.) have appointed Mr. E. C. Amos, NM. I. XI. E., 
20, Bucklersbury, London, E. C., their sole representative for the 
London district. 


LIQUIDATIONS, BANEBRUPTUIES, &c. 


In the bankruptcy of Gardner Bros. & Co., electrical engineers 
Horninglow-street, Burton-on-Trent, the first meeting of creditor 
will take place on 10th inst. at 47, Full-street, Derby, and the publie 
examination on 17th inst. at the Court House, Burton-on-Trent. 


The hquidator of Hands Limited, 21, Garlick-hill, London, EE. C., 
has been released. 


The Electrice Traction Co. (Ltd.), is to be wound up voluntarily, 
Mr. W. B. Peat, 3, Lothbury, London, E.C., is liquidator. 


Bankruptcy Petition.—4A petition in bankruptcy has been filed 
against the Electrical Contraet and Maintenance Co., and will be 
heard in London on Feb. 12. 


Manufacturing Premises, &c., for Sale —Messrs. l'arebrother, 
Ellis, Egerton, Breach, Galsworthy & Co. will sell by auction at the 
Mart, Tokenhouse-yard, London, E.C., on March 24, at 2 p.m., in 
one lot, the part freehold and part leasehold railway signal works 
occupying about 3 acresand situatein Canterbury-road, close to Maida 
Vale and Kilburn railway stations. The property has a frontage of 
285ft., abutting on to the London and North-Western Railway, and 

t eminently suitable for engineering works, electricity generating 
station or as a motor factory. Particulars from Mr. Geo. Terrell, 
14, Copthall-avenue, London, E.C.; at the Mart; and of Messrs. 
Farebrother, Ellis & Co, 29, Fleet-street, London, E.C. See also 
advertisement. 

An exceptionally well-built, fireproof factory warehouse (over 
14,000 superficial feet), in close proximity to Liverpool-street 
Station, London, E.C., is to be let or sold. Further particulars 
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from Messrs. W. J. Bush & Co. (Ltd.), Ash-grove, 
London. See advertisement. 

A wharf with good river frontage at Battersea is to be let. 
Applications to Mr. Harold Griffin, 54, High-street, Battersea, 
London, S.W. See also advertisement. 

Compact engineering works, with good modern light engineer's 
plant, are advertised for sale in another column. 


Plant for Sale.—Some electric lighting plant (comprising a 
Cornish boiler, a high-speed horizontal engine, a Parker dynamo, 
storage battery of 63 cells, two enclosed motors, &c.) is advertised 
for sale in another column. Applications to Mr. F. Gilman, High 
Park-road, Smethwick. 


Alternator Wanted.—A 50kw. alternator is wanted, for 
2,000-volt circuit, periodicity 50 and speed 750 revs per min. 
Quotations to Wheatley Kirk, Price & Co., 46, Watling-street, 
London, E. C. See advertisement. 


“ Royal Ediswan” Motor Delivery Van.—To overcome the 
delays experienced in getting stocks of their lamps, &c., quickly 
delivered, the Edison and Swan United Electric Light (о. are 
adopting motor vehicles for this purpose, and a regular service has 
been established between the Ponder's End works and the head offices 
in Queen-strect, London, E.C. From this point supplies are 
delivered by motor vehicle to the various supply contractors in 
other parts of London. The return journey to Ponder's End in the 
evening finds the vehicle furnished with a load of empties and raw 
material. The vehicle is rated as a 94 H.P. 2-ton lorry, and is 
16ft. Llin. long by 6ft. bin. wide overall. The new motor vehicle 
supplements the company's horse-drawn vehicles engaged in their 
delivery service. 

Electrically-driven Macbinery.— The Lahmeyer Electrical Co., 
109-111, New Oxford.street, London, W.C., have ready an interest- 
ing pamphlet describing the advantages of separate electrical driving 
for tools, lathes, &c. The illustrations show a large number of tools 
equipped with motors for separate electrical working. These show 
both light and heavy machines, and include a slotting machine for 
slotting armatures, especially designed for large continuous-current 

; machines, the armature 
being fixed on the vertical 
mandril, which can be 
turned as the work ad- 
vances. 

Hand Portable Бес. 
tric Drille.—Messrs. E. 
H. Cadiot & Co., 12, Rue 
St. Georges, Paris, who 
have made hand portable 
electric drills a speciality 


Hackney, 


since 1896, forward a new 
catalogueof these machines 
The object of the machine 


is to enable small drill 
holes to be made in any 
kind of material or ma- 
chinery which cannot be 
easily transported to large 
electrice drilling machines. 
Our illustration shows one 
of these small drills, which 
has been on the market 
for some time and has 
met а steady 
and increased 
sale. Messrs. 
Cadiot have re- 
cently introduced 
some powerful 
machines of this 


_ ___ — class, which,‘how- 


retain all 
portable 


ever, 
their 
features. 


„Union Bxcello Lamps —On the occasion of the holding 
of the Union Jack Club Ice Carnival yesterday, a number of 
“Union” Excello intense flame arc lamps were installed. The 
carnival was visited by the Prince and Princess of Wales. 


Copper Bonds.—Many inventions have been made relating to 
copper bonds for connecting rails of electrie tramways and railways, 
and many patents have bcen taken out in connection with these 
bonds. In the majority of cases, however, the bonds were either 
technically weak or the cost of construction and method of fixing 
was so expensive as to preclude their use in practical work. Of the 
few types of bonds which have proved their title to be classed as 

ractical entities in this branch of the electrical industry may fairly 
e mentioned the Neptune bonds made by Messrs. Felten and 
Guilleaume at Mulheim and supplied by Messrs. W. F. Dennis 


Cadio: Purtable Electri : Drill. 
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& Co., their адэпїз in this country. These bonds are made either 
of one solid wire (called solid bonds), of small connecting wires of 
rectangular section, or of small round wires forming a strand or 
rope (termed cable laid rope). In the latter every shank of the 
strands of the ropes is again composed of strands consisting of a 
number of small wires (in the ordinary construction the shanks of 
the strands of the ropes are made up of single solid wires) whereby 


Fis, ,.—Heavy Section Bonds. 


high flexibility is obtained. These bonds are accordingly called 
“flexible” and “ extra flexible." The flexible or extra flexible bonds 
for use either under or over fishplates are made with the three 
different types of heads and with either ordinary or long socketa. 
These bonds are manufactured under Messrs. Felten and Guil- 
leaume’s patented process (Nos. 15,119 and 18,498) which ensures 
absolute and perfect integrity of the wires with the heads all through, 


e 


Fic. 2.—Loose Bond Heals. 


а great advantages. Both ends of the bonds being open during the 
process of drop-forging the wires and head together, any air inside 
is removed. The numerous types of bonds manufactured by this 
firm are in use on hundreds of electrical tramways and railways, 
including most of the tube and underground railways in London. 
For one of these lines special bonds of very heavy section (see 
Fig. 1) have been supplied for fixing in the base of the rails. Tor 
special purposes, for connecting the rails to cables, bond heads 
are supplied loose in different models (Fig. 2.) Fig. 8 shows the 


Ев. 3.—F lat-wired Bonds. 
* Neprunk " FrExiBLE CoprPzn Rariway Bonps. 


Neptune bond with flat wires for use under fish-plates. Messrs, 
Felten and Guilleaume have recently issued a new bond list, of 
which copies can be obtained by interested parties on application to 
Messrs. W. F. Dennis & Co., 49, Queen Victoria-street, London, 
E.C.; or in other countries from the firm's appointed agents. 


Catalogues.—A new price list of single-phase transformers has 
been issued by Messrs. Crompton & Co. containing the usual infor- 
mation and data with regard to their standard types of small and 
mediuursized core transformers, built for a primary voltage of 
2,000, a secondary voltage of 110 or 220 volts (four secondary 
terminals are provided), and for frequencies of 50 or 100 cycles per 
second. Most of the types enumerated are of the totally-enclosed 
pattern, the others being of the enclosed ventilated design. In the 
former the protection consists of & cast-iron cover, through which 
the cable passes by means of a special cable gland the stoneware 
collars of which give additional insulation and prevent the cable from 
becoming loose and being chafed. The full-load efficiencies are 
high, ranging from 93 per cent. for Ikw. transformers to 98:4 per 
cent. for the 140kw. tvpe. Judging from these figures, the half 
and quarter-load efliciencies may be expected to be high also, and 
they might have been added to the tables as being of some value in 
practice. The weights of the transformers, too, have been omitted. 
Single and polyphase transformers for other voltages and frequencies 
than those mentioned in the price list are also supplied by Messrs. 
Crompton & Co. | i 


“ Pickquick ” coal-cutting machines (Hurd's patent), fitted with 
direct-current electric motors, with three-phase electric motors, or 
with compressed air motors, are fully illustrated and interestingly 
described in & catalogue just issued by Messrs. Mavor and Coulson, 
47, King.street, Mile End, Glasgow. The latest types of coal. 
winning machinery are attractively shown and the details techni. 
cally explained. This catalogue, with its diagrams of electrical 
connections, &c., forms the most complete description of this class of 
machinery ever issued. Hints to intending users of this machinery 
will be found serviceable, as will also a group of electrical memo- 
randa. "The pamphlet is made complete by some good illustrations 
of slow-speed and high-speed engines and direct-current dynamos, 
electric haulage gears, pumps, &c. 


We have received from the Knowles Steam Pump Works, 179, 
Queen Victoria-street, London, E.C., a copy of their 1904 catalogue. 
comprising descriptions and illustrations of a large variety of pumps 
for every class of pumping work. Copies of the catalogue will be 
sent free to those interested on application. 


Exports of Electrical Apparatus and Material. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Jan. 27 to Feb. 2 with the 
ports of destination :— 

Africa—Alexandria, £315; Cape Town, £225; Delagoa Bay, £650; 
Durban, £1,459; East London, £30.  Argentina—Buenos Ayres, £61. 
Australasia—Adelaide, £68; Fremantle, £84; Launceston, £1,537: 
Lyttelton, £12; Melbourne, £220 (telegraph material); Otago, #58; 
Perth, £123; Sydney, £888. A-ores— £2,800 (telegraph instruments). 
Belgium—Antwerp, £274. Ceylon—Colombo, £168 (including £14 tele- 
graph material). Channel Islands—£326. — Chili—Valparaiso, £11. 
China—Shanghai, £176; Tientsin,£859. France—Paris, £131. Gibraltar 
£180 (telegraph material) Holland Amsterdam, £117; Flushing, £10; 
Rotterdam, £15 (telegraph wire). Hong Kong, £264. India Bombay. 
£106; Caleutta, £2,368; Karachi, £34 (telegraph apparatus); Madras 
£310. Japan—Yokohama, £130. Portugal—Oporto, £49, Russia St. 
Petersburg, £40 (telegraph cable). Straits — Settlements—Bingapore. 
£140,083 (including £140,000 telegraph cable) U.S.4.—New York, 
£2,043 (telegraph material). Total £156,236, against £11,350 in the 
corresponding week last year (Jan. 28 to Feb. 3). 


PATENT RECORD. 


— — 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRIOR, 
Chartered. Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Norts.—The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within ратемћач 
are those of communicators of inventions. When Complete Specification accor 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


Dezember 10, 1903. 
27,032 H. Caitry. Dynamo-electric machines. 
27,058 Н. Lippe. Neweastle-on-Tyne. Sand valve, gear, and tramp fe 
use on electric cars. 
27,044 G. G. M. HanpiNGHAM. Submarine and submergible boats. | Electr: 
Boat Co., U. S.)“ 
21,060 A. Coris. Arc lamps. 
27,079 C. C. Fontaine, Induction coils for medical and ot ler регроже 


December 11, 1903. 


27,118 R. Bostock. Halifax. Collector pulleys of overhevd electric railway 

27,131 J. W. WILKINSON. Manchester. Trolley poles.* . 

27,133 E. H. HaRNack. Protective devica applied to X-ray or radiant 
matter tubes. 

27,142 D. Borns. Burglar alarms for safes and strong rooms. | 

27,153 J. T. MrrscuERLING. Controlling apparatus for electric signallioc 
devices.” 

27,171 H. Carrrv. Insulating electrical coils and the like. 

27,172 SHERARD CowrzR-COLES & Co. Hardening of metals and alloys 


d'Etudes Electro-Chemiques, Switzerland). 
C. E. HuNTER. Switches.“ 
F. M. Lewis. Arc lampa. А 
К. O. Нагчвісн. Method of winding moving coils for electric 
measuring instruments.* 


Dccember 12, 1903. 
27,249 P. Garuti and С. R. Ромгпл. Collecting, separating, drying “ 
similarly treating oxygen and hydrogen generated by ele: tro q 
of water. 
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27,265 Sir O. J. Lopar and А. R. Harpir. Telegraph, &c., cables. 
,267 L. Milz. Suspending electroliers. 


27 
27,274 Warwick MacHINERY Co. Governing valves for intermediate 


stages for intermediate stages of elastic fluid turbines, (G. E. Co., 
U.S.) 

27,276 Warwick MacHINERY Co. Nozzles for elastic fluid turhines. 
(G.E. Co., U.S.) 


27,276 Warwick MacurwERY Co. Relief mechanism for elsstic-fluid 
turbines. (G.E. Co., U.S.) 

27,985 F. BIERMANN. Counters for electricity. 

27,285 E. G. P. BoutrizLD. Manufacture of ozone. 


SPECIFICATIONS PUBLISHED. 
NoTR.— All specifications can be obtained at the uniform price of 8d. each. 


1902. 


26,966 Dr Kanpo. Controlling liquid resistances by compressed air. 

27,618 Sigzmens BROTHERS & Co. and SIEMENS. Devices. for varying the 
resistance of an electric circuit. 

27,676 PzrcH. Hydraulic press for assembling parte of electrical c:m- 
mutatore, tightening ends of commutators, and pressing together 
the discs of armatures. 

27,756 CABOLAN (G.E. Co., U.S.) Convertible cabs for railway cars. 


1903. 


1,067 CaROLAu (G.E Co., U.S.) Electrical measuring instrumente. 
2,605 Lucas. Insulating materials and substitutes for ebonite. 
2,740 Herpe. Machines for winding a length of wire around two ог more 
wires for the purpose of connectiog same. 
2,879 Logs, Scorr and AMERICAN ELECTRICAL NovELTY anp Mra. Co. 
Electric clocks. 
2.965 MaxsBRIDGE. Telegraph and telephone cables and the like. 
15841 ViALE. Arc lamps. 
21,404 Suns Bnoruzns & Co. (Siemens and Halske A. (i.). 
meter for alternating currente. 
21,700 BAZ. Electrical measuring instruments. 
22,365 Baxter. Е'есіго magnets. (Date applied for, Nov. 21, 1902.) 
23,057 LaMME. Single- phase alternating current motors. (Date applied 
for, Oct. 31, 1902) 
25,302 BowBLL and Pgarson Frag ALABM. Automatic fire alarm systema. 
24,127 Zwier. Electric bath tubs and electrodes therefor. 
24,212 Happan (Zielcuziger). 
24,302 Bioxam Schoeller). 
24.566 Risac. 


Electricity 


Controlling arc lempe, 
Magueto electric induction apparatus. 
Galvanic batteries. 


-———— — — 


Enkarru.— The patent 822 Enisox. Storage batteries and manu - 
facture thereof," included in the list of Specifications Published, on 
р. 585 of last week's Electrician, should read; ''822 Еном, Storage 
batteries and manufacture thereof." 


n ³ / ИВАаСЫаИ Насаар 


COMPANIES' MEETINGS AND REPORTS. 


City and South London Railway Company. 


The thirty-ninth ordinary general meeting was held on Tuesday, under 
the presidency of Mr. CuarLes Grey Mort. 

The SECRETARY (Mr. W. F. Knight) read the notice calling the 
meeting. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said :—I regret very much that I have to meet you to-day with so large a 
decrease in the dividend, but, as you will have learned from the 
report, the decrease has been caused by exceptional ciroumstances. 
In comparing with the corresponding half of the previous year, I 
would remind you that at that time the old horse tramways which 
we had had competing with us since the commencement of this rail- 
way had been purchased by the London County Council and were in 
course of conversion into electric tramways. During the process of con- 
version the ordinary traffic of the tramways was very much interrupted, 
and the consequence was that a large amount of traffic was exceptionally 
thrown on this railway during the half-year ended Dec. 31, 1902, 
and up to the middle of February, 1908. Since May we have been 
competing with a new and improved system, which was very attractive 
to tbe public, who have used the electric tramways extensively from 
the first, and, indeed, up to the present time. Moreover, their minimum 
fare was 4d. as against our minimum fare of 1d. Then, comparing with 
the corresponding period of 1902, we have been affeoted this last half-year 
by the fact that we had to pay in the early part of last year a very large 
sum, as you know, being the balance of the award in ccnnection with the 
Church of 8t. Mary, Woolneth. This half-year we have to meet the 
full interest on stocks then raised. All these things combined;together 
have tended for the moment to cause this large decrease in the 
dividend, but the case ia not by any means so hopeless as it looks. 
Our traffic is improving. We are getting back steadily the traffic 
we lost by the competition of the electric tramways, and if you will 
compare the traffic of the first five weeks of this year with the traffic 
for ihe same period of two years ago, when the horse tramways were 
working, and when we had exactly the same length of line and were 


working in every way ae we are to-day, only that we had the old horse 
tramways and the working of the electric tramways had not come 
into force—if, I say, you compare the results of the first five 
weeks' working of this year with the results of the same 
period two years ago, you will see that we show an increase of 
nearly £1,000 in our receipts, notwithstanding the competition of the 
electric tramways. Anyway, I think I may prophesy that our future 
condition will be certainly a decided improvement on this past half-year. 
As regards our capital account we have received a very small amount; we 
have only issued£1,000 of debenture stock, and we have received, with the 
premium, £1,090. 5s. 8d. on that account. The expenditure has also been 
small, amounting to only £4,269. Our excess of expenditure over receipts 
for this period is therefore only £3,178. 14s. 6d., which has been practi- 
cally paid out of revenue for the time being ; it is temporarily advanced 
from revenue. Taking the revenue account, the decrease in the number 
of passengers carried has been 1,166,137, and the amount of the decrease 
is £10,957. From parcels there has been a decrease of £10 and from 
transfer fees a decrease of £28, making the total diminution £10,995. 
On the other hand, there was an increase in the number of our 
season tickets by 1,952, but I will refer to this matter a little later on. 
The increase in the receipts in season tickets was £1,112. Rents were 
£39 more and sundry receipts were £15 more, making a total increase 
of £1,166, thus making a total net decrease of £9,829. On the expen- 
diture side there has been a decrease in the maintenance of way of £21, 
in locomotive and generating power of £905, in carriage repairs of £270, 
in traffic charges of £310, in law charges of £57, in rates and taxes of 
£115 (this is the first time we have ever had a decrease in rates and 
taxes), and in passenger duty of £17, making a total decrease of £1,725. 
On the other hand, there is an increase in general charges of £295, so 
that we show a total net decrease on the expenditure side of the 
revenue account of £1,480. That reduces the decrease in the receipts 
on revenue account to £8,399. On the other hand, we have an 
increase in debenture stock interest of £928, but against that thore is a 
decrease of £525 in interest and the amount charged to renewals. We 
have charged in this half-year £1,500 to renewals instead of £2,000, 
because we had cleared off the old debt, and £1,5C0 was considered 
ample. There is £325 less also on general interest account. That 
reduces the amount of the balance of net revenue by £8,497, and then 
there is & difference compared with last year in the balance brought 
forward of £250. This makes the total amount available for dividend 
smaller by £8,747. The net amount available for dividend is 
£28,296. 10s. 4d. The preference dividends absorb £14,260, and to pay 
& dividend at the rate of 2 per cent. on the ordinary stock will take 
£18,800, making together £27,550, and leaving a balance to carry forward 
of £746. 10s. 4d. "That is the result of those accounts. The number of 
actual trains run has been 99,168, against 102,145 in the December half 
of 1902, so that we have run rather fewer trains, and the train mileage is 
reduced from 625,883 in the corresponding period of 1962 to 607,402 
in the past half-year. The reduction in the number of passengers I have 
already mentioned. The number of passengers per train-mile was reduced 
from 96:66 to 87:84. That, of course, is a matter of necessity consequent 
on the large decrease in the number carried. The receipts per train 
were reduced from 16s. 14. to 15s. 3d., per train-mile from 28. 7d. to 
2s. 4d., and per passenger from 1:93d. to l:88d. The ratio of working 
expenses was increased from 44:04 to 47:86 per cent. That, of course, is 
owing to the decreased traffic; the less гаће we have, the greater the ratio 
of expenses, We got it down last Ie to the extremely low figure of about 
44 per cent., including the lifts and all other expenses. It is still very low at 
47 per cent., but I hope that we shall see it very much lower in the future. 
The expenses per train-mile have been exactly the same as they were 
in the corresponding period, because we have reduced the expenses 
slightly as well as the train mileage. The locomotive charges are very 
nearly the same; they are reduced from 4:554. to 4:33d., and the traffic 
expenses are the same—6:3d. Knowing the decreases we were suffering 
from in the past half-year everything was done to see in what way 
we could bring about an improvement, and make the advantages of 
the line more attractive. We tried in the first place a reduction in 
the fares over a portion of the line—the portion between the City and 
the north, and we have had a large increase in the number of passen- 
gers from that reduction, but, I am sorry to say, no increase in the 
receipts. We are, therefore, carrying all this large additional number 
of passengers without getting any return, and it is therefore clear to us 
that our future does not lie in a reduction of fares. It does not produce 
a sufficient amount of increased receipts to compensate us for the reduc- 
tion. We have, therefore, not attempted any further reductions over the 
rest of the line, but what we have done is to make the season tickets 
much more attractive. We have reduced the charges for season tickets 
issued for six months and three months to the same proportionate rate as 
those for 12 months, and we have also introduced the issue of monthly 
season tickets. That has only been in force for two months, but it has 
been eminently successfal. We have had a very large number of monthly 
tickets without causing any decrease in the number of tickets issued 
for longer terms. The number of our season ticket holders is, there- 
fore, very largely increased, and this is making our line decidedly 
more popular in every way. We are also arranging more and more 
for through bookings. The Great Northern and City Railway will be 
opened next week, we hope, and we have arranged with them for through 
bookings over their system from Finsbury Park all over our line. Weare 
also going to arrange for through season tickets over their line. Then, 
we have made arrangements for through bookinga over a portion of the 
South-Eastern Railway, and we hopeshortly to have through bookings over 
theMetropolitan. We have a joint station with theGreat Northern and City 
at Old-street, and there is à short staircase at the Moorgate-street station 
connecting our line withtheirs. Therefore the connection between the two 
systems will be very intimate, and I have no doubt that it will do both of 
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them good. As regardsthe question of the extension to Euston, we attach 
very great importance toit. We believe that the cost of working it will be 
small, that the capital expenditure is not excessive, and that we shall get a 
very large traffic from the five railway companies (to say nothing of the 
local traffic) that we propose and hope to exchange traffic with. There is the 
Great Northern Railway at King's Cross, and the Brompton and Pieca- 
dilly Railway to l'insbury Park also have a station at King's Cross. We 
shall also have an exchange with the Midland at St. Pancras, with the 
North-Western at Euston, and also at Euston we shall have an exchange 
with the Hampstead and Charing Cross line, the construction of which 
is now being proceeded with very rapidly. All these connections ought 
to bring us a very large traffic, and to make our line still more important 
and less liable to the adverse effects of competition by tramway or other 
services. We have found that the longer the line is, the less we suffer 
from local competition. Weare proceeding with our appeal to the House 
of Lords against the decision in the St. Mary Woolnoth Church case. I 
now propose the resolution. 

Mr. C. SEYMOUR GRENFELL seconded the motion. 

Mr. HOLT : A few years ago I put the question whether it was at all 
in contemplation to extend the line to Tooting. I wish to renew the 
question to-day. Those who live in that neighbourhood or are acquainted 
with it will, I think, agree with me that the time is certainly drawing 
very near when this line should be extended to Tooting. 

Mr. McKAY: There is one thing I notice with reference to the Chair- 
man's speech —namely, that instead of there being a profit on the traffic 
tothe Angelthere is a loss. Can it really be the case that you have 
teen working at a loss on that particular section of the railway? 

The CHAIRMAN, in reply, said: As to an extension to Tooting, 
our experience of the result of these electric tramways has been 
rather serious at first, and I want to see a little more how we are 
going to work out in the future before we decide about extensions. 
We have the City &nd Brixton Bill, and that line is on the road to 
Tooting. I have no doubt the City aud Brixton line would be a 
good thing, but in the present position of the finances of the country, 
and of our own finances, it would be most imprudent to attempt 
to raise the very large capital that would be required for the 
construction of such an extension. We propose to build the 
Euston extension first, because that will only involve & very moderate 
capital sum— £400,000 odd —and we are quite certain from our knowledge 
of tbe thing that that is an extension which will pay us very handsomely. 
As t» the working of the Angel extension, I did pot say anything about 
а loss on it. 1 merely referred to the result of lowering the fare. The 
reduction in the fare has thus been of no advantage to us. With regard 
to reducing fares generally, I may siy that in the busy time of the 
day our trains are full, and it would be of no use for us to reduce our 
fares in order to overcrowd the trains. We have had great experience in 
the working of this line, and we have tried many experiments. This 
las& reduction was an experiment which we thought we would try, but 
it has taught us a lesson on the subject. 

The resolution was then carried unanimously, as were resolutions 
approving the dividends, re-electing the retiring director (Mr. Charles 
Grey Mott), and re-appointing the retiring auditors. The proceedings 
then terminated. , | 
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Charing Cross and Strand Eleotricity Supply 
Corporation (Ltd.). 


The annual general meeting was held on Wednesday, Мг. W. F. FLA DOA TE 
in the chair. i 

The SECRETARY (Mr. Edward Wilmot Seale) read the notice calling 
the meeting, and the report of the auditors. 

The CHAIRMAN then said: I think, gentlemen, that we may con- 
sider that our progress for the past year has been, on the whole, most 
satisfactory. In the two districts—the West End and the City area— 
we have altogether added no less than 146,700 8 c.p. Jamps, in round 
figures, or 13,000 lamps more than in 1902, and I believe I am per- 
fectly accurate in saying that in no other metropolitan district has 
so large an increase of lamps ever been made in any one year. Our 
combined number of lamps is now no less than 578,044, being, I 
think you will all agree, an exceedingly respectable amount. I need 
not, however, point out to the shareholders who are present that an 
increase of this kind, which must be always anticipated and must 
always be thought of beforehand, could not possibly havo been 
made without the use and the expenditure of a very large amount 
of capital, capital not only in the City but also in the West End, 
and although we, as a Board, do all that we can to keep in 
cheek the demands of our engineer—sometimes we think rapacious 
demands—we have always found that those demands, however rapacious 
at first sight they appear to be, have been perfectly justified by the work 
which has been a follower of the expenditure we have made. faking for 
one moment the City undertaking, £2,000 is at present unproductive. 
That is represented by the crop which we have ever hoped und ever believed 
we shall hereafter reap in the general profits of the undertaking for light- 
ing the City of London. We have, however, in the West End also a con- 
siderable amount of capital which we, for present purposes, can only 
consider as unproductive. This amounts to £923,000. Coming to 
the decrease in the West End, the lamps have increased to the extent 
of 55,326, bringimg up the number to the end of last year to 335,031. 
That increase has continued in each of our districts. Turning to 
the revenue account for 1903, this umounts to £110,053, an apparent 
shrinkage. The ievenue for 1902 was £114,353. It is absolutely 
a fact that there is an apparent shrinkage, but that shrinkage 1s 
in the supply which the West End undertaking was obliged to make to 
the City undertaking. 


In 1902 our Cily works were by no means com- 


plete, and consequently in the course of that year we had to sell at 
comparatively small profit to the City energy to the ‘amount of £8,000, 
whereas in 1903 we only sold energy to the City of £1,063. The result 
of these figures is this, that whereas the total revenue was somewhat less, 
the actual revenue received from outside sources was appreciably more. 
The net figures come out for 1903 at £109,020, for 1902 at £106,196, being 
an increase in the gross revenue between the two years from outside sources 
of £2,442, and we have every hope that during the current year it will 
increase in a more satisfactory way. Turning to other points on the 
revenue account of some interest to the shareholders, I should mention 
in particular, coal, the consumption of which has again been 
exceedingly satisfactory. The proportionate cost of coal to our unit is 
again down, and I believe that I am not inaccurate in saying that we now 
hold the best—at any rate, one of the best— places among metropolitan 
companies as regards the proportionate consumption of coal per unit 
generated. Rates and taxes, as they always do, have gone up. When 
we have put to depreciation account £10,000 we think that sufficient for 
the current year. We have got the whole quest'on of depreciation 
very clearly before our eyes with a view to considering how it should 
be dealt with in the future. The net revenue account brings forward 
a total of £39,111. The other accounts are, for practical purposes, as 
they were in 1902, Share premium account has increased by £281, and 
debenture premium account by £2.075, and our grand total of reserves 
now amounts to no less than £202,788, a very respectable and very 
solid figure. Turning to the balance-sheet, there are only two items to 
which [ should like to call your attention. There is the £200,000 
invested in the ordinary shares of the Charing Cross and City Electric 
Company. That is, in effect, an investment in the profits of the City 
undertaking, and that is an investment in which I for one have the very 
greatest faith. It is going to bring you in a very good amount of revenue 
and a large amount of income in the near future. The other item is 
£160,500 debentures of the same company, which are merely a temporary 
measure. They are only the gross account between the two companies 
upon which we are receiving interest. Now, gentlemen, as to the net 
revenue and the recommendations which were made by the Board in 
sending out their report. We suggested the payment of a dividend 
at the rate of 12 per cent. for the half year, making, with the 
interim dividend declared a rate of 10 per cent. for the whole year 
and making a carry forward of £3,140 on the revenue account. Well 
gentlemen, it is not competent for shareholders to ask for more than 
their Directora suggest to them. It is competent for shareholders to 
take lees. If we had recommended a smaller dividend, however much 
you micht have rebelled, or thought that we were over-prudent, you 
could not have altered it. In recommending 10 per cent. dividend it is 
either in the discretion of the Board to reconsider their judgment or it 
is in the power of the shareholders to suggest a reduction. Now, gentle- 
men, the question of your dividend has been receiving, day by day since 
our accounts have been completed, the very gravest and the most careful 
attention, and not only of your Board but also of their advisers—our 
auditor in particular. We have earned sufficient to pay a 10 
per cent. dividend—the money is there. Our auditor advises 
that we are perfectly justified in paying it, but we have had a very 
serious sounideration of the whole matter, and we have come to the 
conclusion that in the solid interests of the shareholders, and in the solid 
interests of the Company, it will be better to hold a certain amount of 
the dividend in hand for the moment. The carry-over of £3,000 is a 
respectable carry-over, but it is not a large one. As regards the past 
year there was inaccuracy on one point, and our prognostications have 
not been fulfilled in that we have had brighter weather. Other factors 
which we cannot guess might arise which might not make the working 
of the present year any more satisfactory than the working of the last. 
Under the circumstances we have decided, in moving the report and 
accounts, to move as an amendment to our own report the reduction of 
the dividend by 2 per cent. I may remind all the shareholders that 1 
have from this chair, from which I have now had the honour ot 
addressing you for several years, always warned you that at some time 
the effect of our inroad into the City would be to somewhat reduce our 
dividends. The result will be that instead of carrying forward £3.140 we 
should carry forward £10,140 on revenue account. Well, gentlemen, 
now as to the City undertaking. The progress of that undertaking has 
been most satisfactory. When I had the pleasure of addressing you 
last year 1 ventured to suggest that our sales for the year 1903 would 
bring in a gross revenue of £60,000. Our gross sales have brought in 
upwards of £56.000. Our generating station at Dow and distributing 
stations at Fenchurch-street, Upper Thames-street, and at Ludgate have 
all fulfilled our anticipations, and the station at Beach. street. the 
site of which we acquired some time since, we have built and are 
now installing machinery in, so that in the course of this year it 
will be in working order. Our view has always been that there is 
ample room in the City of London for two companies, and the fact that 
in the short space of time which we have been able to supply energy 
we have got no less than nearly a quarter of million lamps 15. I 
think, a sufficient proof that our views were not inaccurate. The 
question of depreciation is one we are considering, only in the 
City everything is being built up, so we have not at present 
any depreeiation fund. That, however, during the current and next 
year must receive careful consideration. I should not like to conclude 
the few words [ have been saying without an appreciation, which I give 
from my heart, to those who are doing the hard work of this Company, 
to our secretary, Mr. Seale, who, unfortunately, from illness, was away 
from us for some time this year, but who was replaced by another 
member of our staff who djd the work well. We thank Mr. Patchell 
for the indefatizable way in which he has mastered the problems from 
time to time put before him, although sometimes, as I said before. we 
think he asks us too much, I move formally the reception of our report 
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and accounts, and that they be adopted. When we come to the proposal 
to distribute the dividend I shall propose to move it with the reduction I 
have intimated in my address. 

Mr. G. Н. BROUGHAM GLASIER Vice-Chairman) seconded. _ 

Mr. A. LAURIE expressed his disappointment at the reduction in the 
dividend, but had implicit confidence in the Directors, who had shown 
marked ability in the carrying on of the Company's business. He was 
pleased to learn that there was plenty of work for both companies in the 
City of London and he hoped that the two companies would see their 
way to work harmoniously together and forget all tho past. Thus over- 
eompetition might be avoided, and the business which was growing fiom 
day to day could be shared. 

The resolution was carried unanimously. 

The CHAIRMAN then moved the payment of a dividend at the rate of 
З per cent. for the year, and this was carried. The re-election of the 
retiring Dire tors and of the retiring auditors was approved, and an 
extraordinary meeting followed at which a motion increasing the capital 
of the Company by £500,000 was carried unanimously. | 

A hearty vote of thanks to the Chairman terminated tho proceedings. 


ANGLO-AMERICAM TELEGRAPH СО. (LTD.—The report of the 
directora states that the total receipts from July 1 to Dec 81 (including 
£1,468. Ов, 8d. from last account) amounted to £189,373. нв. 8d. The 
traffic receipts show a decrease of £13,324 compared with half-year 
ended Dec. 31, 1902. The expenses of the half-year, including repair of 
cables, &c., amounted to £67,744. 178. 4d., an increase of £3,530. 11s. 2d. 
over the corresponding period of 1902. £7,192. 15s. 1d., expended 
during the half-year on the repair of the 1873 cable, has been 
charged to renewal fund. The directors have, before declaring the net 
profits, set apart £12,000 to renewal fund, leaving £109,628. 11s. 4d. 
Interim quarterly dividends of 15s. per cent. on the ordinary and £1. 10s. 
per cent. on the preferred stock were paid in November, absorbing 
£52,500, leaving £57,128. 118. 4d., out of which the directors recommend 
final dividends of 16s. per cent. on the ordinary, £1. 10s. per cent. on 
the preferred, and 2s. per cent. on the deferred stock, payable Feb. 13, 
amounting together to £56,000, making a total distribution for the year 
of £3. 1s. per cent. on the ordinary, £6 percent. on the preferred and 2s. 
per cent. on the deferred stock. The balance (£1,128. 118. 4d.) will be 
carried forward. The cables and land lines of the company are in good 
working order. 


CENTRAL ELECTRIC SUPPLY CO. (LTD.)— The report of the directors 
for the year ended Dec. 31 last states that energy has been supplied to 
the St. James' and Pall Mall Electric Light Co. and to the Westminster 
Electric Supply Corporation throughout the year to the extent of 
2,601,087 units. Cost of production has fallen rapidly as supply haa 
grown, and the directors are assured that they will henceforth be able to 
produce on a large scale with very satisfactory results. It has been 
necessary to charge 3d. per unit during the past year, but it is antici- 
pated that this price will be largely reduced in the early future. 
£38,782 further debenture stock has been issued during the year, the 
premium, after deducting expenses, being carried to capital reserve. 
The net earnings for 1903 were £3,902. 6s. 11d., and the balance forward 
£500. 13s, making £4,402. 19s. 11d., which the directors propose to 
carry forward. 


CENTRAL LONDON RAILWAY 00.—The chairman (Sir Henry Oakley 
on Wednesday eaid that, compared with the corresponding half усаг of 
1902, a decrease was shown in the receipts of £6,545, owing to 650,000 
fewer passengers having been curried. The traftic of the previous year 
was, however, abnormally swollen by the multitudes of people who 
flocked to London for the Coronation and its attendant festivities and 
attractions. The reduction was not due to competition. The net result 
of the six months’ working was that the board were enabled to pay 
dividends on all classes of stuck at the rate of 4 per cent. per annum, 
to add £10,000 to reserve (now £30,000), and to carry forward £36,000, 
or £9,000 more than was brought into the accounts from 1902. About 
12 months ago it became necessary to consider the question of making a 
radical change in working owing to complaints of vibration, which was 
ascertained to be duc to the weight of the engines in use. They had to 
abolish the engines and to adopt the system of having motors under the 
carriages at either end of the trains. For several months experiments 
were made with two trains fitted with motors, and the result was so 
satisfactory that, ultimately, orders were given to the British Thomson- 
Houston Co. for 64 motor carriages. The Board of Trade inspectors 
satisfied themselves that if motor carriages were substituted for the 
heavy engines the vibration would cease. He was pleased to state 
that the new system had answered admirably. The motor carriages 
were more economical and quite as reliable as the engines. The 
new sub-station at Bond-street was for separating the lighting and 
the power required for the lifts from the motive power for 
running the trains, so that in the event of accident, the tunnels 
could be lighted from end to end and passengers be taken up or down 
the lifts. ‘The large fan at Shepheri's Bush was in regular working order, 
and it had effected a great improvement in the ventilation of the tunnels. 
This ventilation was not, however, yet perfect, but it was hoped still 
further to improve it. Owing to complaints as to overcrowding during 
the busy hours of the duy, the number of trains run between 8 and 10:30 
in the morning had been increased. A final settlement with the Elec. 
tric Traction Co. had been arrived at. After three years’ experience, 
the works had been found to be substantial, and did credit to the con- 
tractors. The capital expenditure of the half-year was about £44,000, 
mainly on works already commenced, The estimate of further capital 
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expenditure was £160,000, but there was nothing to lead the board to 
suppose that such a sum would be required for the present. In fact, no 
serious addition to the capital was contemplated. 


DUBLIN UNITED TRAMWAYS CO.—Mr. Wm. M. Murpby, at the meet. 
ing last week, said the net result of the company's working showed an 
increase in receipts of £8,346 and an increase in working expenses of 
only £216. £43,950 was at disposal for distribution, which included 
£2,857 from June account. After paying 6 per cent, on the preference 
and 6 per cent. on the ordinary shares, they were able to place £4,000 to 
reserve, £2,000 towards maintenance, £1,000 to an accident insurance 
fund and to carry forward £6,775. The total traffic receipts for the 
half-yeat were £134,648 and receipts from all sources £140,595. 
The receipts from parcels delivery, which had proved a great con- 
venience to citizens, continue to increase, and reached in the last 
six monthe £2,873. There was no other city in the kingdom with such 
a tramway parcel delivery as Dublin possessed. The actual cost to the 
company for electrical energy to propel a car for one mile was only 0:43Rd. 
The cost of electric generation they certainly could not hope to improve 
upon unless they could largely increase their output, which now reached 
over 74 million units per annum. They were constantly being applied 
to supply would-be consumers with current, but, owing to thcir agreement 
with the Corporation they were unable to give this supply, although in 
many cases the demand was for direct current, which the Corporation had 
made no provision for supplying. Besides being prohibited from supplying 
that demand which the Corporation could not themselves supply, they 
contributed the largest individual share to the loss on the costly Pigeon 
House station of the Corporation. They paid in rates £10,071 in the 
half-year, or £386 more than in the corresponding period of 1902. That 
taxation was entirely exclusive of wayleaves, in respect of which they 
paid £7,198 during the balf-year. 


GIANT'S CAUSEWAY AND PORTRUSH ELECTRIC TRAMWAY CO.(LTD.)— 
The report presented at the annual meeting on Tuesday stuted that 
there was a small increase in the receipts compared with the previous 
year. The net profit on the year’s working was £1,241. 14s. 8d., against 
£1,263. 2s. in 1902 and £1,059. 14s. 11d. in 1901. The improved con- 
dition was due to the successful working of the new overhead system. 
The balance on revenue account (£1,241. 14s. 8d.) had enabled the 
directors to pay 4 per cent. on £13,750 debenture stock and 4 per cent. on 
the mortgage for £10,000 borrowed for the construction of the Causeway 
extension and £139. 2s. 8d. interest on temporary loans. 


GREAT NORTHERN AND CITY RAILWAY CO.—The chairman (Sir 
Charles Scotter) in moving the adoption of the report (set out in 
our last issue) on Tuesday, congratulated the shareholders that the 
line between Finsbury Park and Moorgate-street was to be opened for 
traffic. The construction of therailway was commenced at the beginning 
of 1899, £o that this important undertaking had been practically four 
years in construction. He thought the contractors and the engineers 
were to be congratulated upon this fact. The line was about 34 miles in 
length, but it would be a little longer when they extended it to the Bunk. 
The fact that their Moorgate-street station adjoined the station of the 
City and South London Hailway was & very important feature of the 
unde , because negotiations were pending between the two com- 
panies for through bookings, so that for the first time in connection with 
London railway enterprise passengers would be able to book through, and 
be conveyed swiftly and cheaply from north to south London, and vice 
versa. The Old-street and Essex-road stations were in good positions and 
very busy centres. Their Highbury station was not yet completed. 
So far as the running road was concerned it made no difference what. 
ever, but the actual station works at Highbury were not completed, and 
would not be, perhaps, for the next six months. The Drayton Park 
station was the only surface station they had. At that point they were 
at the ground level. This was originally to have been their terminus, 
but they had continued on to Finsbury Park. For that part of the design 
and construction of their line great credit was due to Mr. Alexander Ross, 
chief engineer of the Great Northern Railway, who was the engineer for 
the work, and also to Messrs. Pearson & Son (the contractors) for 
hurrying on and completing that portion of the work. The Bank 
extension had not yet been commenced, and those acquainted with 
the City and with financial matters would readily understand the 
reason for this delay. The special feature of their railway was that 
they had the largest tunnel of any underground railway in the world. 
The diameter of the tunnels on the City and South London was 10ft. 6in. 
On the Waterloo and City, Central London, and Brompton and Picca- 
dilly 116. Sin., on the Baker Street and Waterloo 12ft., whereas their 
tunnel was 16ft. in diameter. The advantages of a big tunnel would, he 
felt certain, be appreciated as soon as the line was opened. The comfort, 
convenience and safety of the public were, beyond question, in the large 
tunnel, and if they combined those three things there was no reason why 
the railway, with these large tunnels, should not ultimately prove a 
great success. He denied certain statements which had been made as to 
a war of rates between the company and the North London and Metro- 
politan Companies. He was able to state that Col. Yorke, on behalf of 
the Board of Trade, ard Major Druitt and Mr. A. P. Trotter (the elec- 
trical expert of the Board) had made a careful inspection of the 
entire railway, and expressed their opinions to the engineers that it was 
much in advance of any other tube railway at present constructed, 
Owing to a few minor details in connection with the signalling, 
Col. Yorke had arranged to make a final inspection to-morrow (Satur- 
day) when it was fully anticipated that permission would at once be 
given to open the railway for public trafic. The main factor in connec- 
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tion with that railway, and all tube railways, in fact, was to remove, if 
possible, the idea that there was necessarily any element of danger in 
them. A scare was created in consequence of the deplorable accident on 
the underground railway in Paris, He was told, on authority, that few, 
if any, lives would have been lost on that occasion had it not been that 
all the lights went out, causing panic. He wanted to assure them and 
the public that their own particular railway would be about the safest 
place that anybody could travel in. The electric lighting on the Great 
Northern and City Railway and also at the stations was absolutely distinct 
from the motive power which worked the trains. If the motive power 
should fail at any time, the stations would all still be lighted by elec- 
tricity. Supposing the electric power and the separate system of electric 
lighting should both fail they had a system of gas installation, and 
one man, stationed at every exit, had nothing to do but to turn a 
tap and the whole station would be at once illuminated with gas. 
If a train was stopped from any cause whatever between the stations, 
there was provision made for passengers to alight at any place and at any 
time; there was plenty of room in the tunnels, and they could get out at 
either end of the train, or at the sides, on to a concrete gangway between 
the rails, and walk as on an ordinary street pavement without the 
slightest risk or danger from electricity. All the tunnels, platforms, 
signal cabins, offices, and porters’ rooms were fireproof. Everything in 
fact was built of fireproof material, and a fire on the line or in the 
stations was practically impossible. Their is a proposal to run a three- 
minutes service of trains, and the time occupied from Finsbury-park to 
Moorgate would be from 13 to 14 minutes, 


LANCASHIRE ELECTRIC POWER CO.— The chairman (Mr. F. E. Gripper) 
stated at the meeting on Wednesday that a site of about 20 acres, situate 
on the Irwell at Radcliffe, with railway siding accommodation and 
adjacent to the Outwood Colliery, had been obtained on long lease. The 
plant was due for delivery in the autumn, and the company should be in a 
position to supply current early next year. Negotiations were in progress 


Im a number of local authorities anxious to have supply of electiicity in 
ulk. 


LIVERPOOL OVERHEAD RAILWAY CO.—The report for the half-year to 
Dec. 31, 1903, states that the gross revenue amounted to £44,145. 4s. 3d., 
working expenses to £33,210. 8s. 2d. The number of passengers carried 
during the half-year was 6,896,503 766, 160 first class, 3,070,404 second 
class, and 1,459,939 workmen, compared with 5,514,089 in June, 1903, and 
5,440,304 in December, 1902. The working expenses have been augmented 
by the cost of re-laying a portion of the permanent way. Part of this 
has been charged to revenue, and the balance (£1,000) to renewal fund. 
The agreement with the Lancashire and Yorkshire Railway is now signed, 
and it is hoped the work will be completed before the end of the year. 
The receipts from passenger traffic amounted to £43,277. 16s. 5d., and 
miscellaneous receipts and interest came to £868. 7s. 10d. After deducting 
working expenses (£33,210. 8s. 2d.) and interest (£3,800), and adding 
balance from June, 1903 (£3,747. 5s. 10d.), £10,882. 1s. 11d. is available 
for dividend, out of which the directors recommend the payment of the 
5 per cent. preference dividend (less tax) and 14 per cent. per annum on 
the ordinary shares, leaving £4,132. 1s, 11d. to be carried forward, 


MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
The fourth ordinary general meeting of this company was held on Tues- 
day. Major S. Flood Page presided, and said that the efforts of the board 
during the past year had been chiefly directed towards obtaining a per- 
manent basis for profitable business in the future, and a very considerable 
further extension of the operations of the company had resulted. When 
they last met there were only 25 ships connected with the Marconi system, 
as compared with 54 now. If they could only get a few more land stations 
in some of the countries of the Continent, there would soon be an increase 
in that number of vessels. Wireless telegraphy was still, apparently, to the 
public something mysterious and untangible, in spite of all that Mr. Marconi 
had done and of the fact that its practicability and utility was evidenced by 
the numerous connections which were working regularly and commercially. 
It was, thereforo important that when, through their efforts, there was 
almost a universal popular demand for this new system of communication, 
they should be in & position to meet it on such terms as would tend to 
exclude the competition of other so-called inventions. A conference was 
held in Berlin last August for the purpose of endeavouring to come to a 
settlement as to the use of wireless telegraphy throughout Europe, but 
the proposals were mainly put forward, they believed, by the German 
Government with a view to helping German manufacturers to pursue the 
business on lines on which this company had been the pioneers. Having 
established at great expense a world-wide organisation of shore stations 
for ship telegraphy, extended through agreements with Lloyd's, tbe 
British, Italian, Canadian and other Governments, which offered shipping 
companies taking the Marconi apparatus a large choice of ports with 
which to communicate, it was only fair that this advantage, which 
they had gained through the merits of their system and by 
their business enterprise, should nct be artifically removed by 
legislation. ‘The German Government talked about having another 
conference on the same subject, and by international legislation to prac- 
tically place this company's whole organisation at the disposal of any 
person who was able to get his apparatus adopted by a shipping company. 
It was obvious that anything of the kind would inflict a great injustice on 
this company, and the board protested against such proposals. There 
was, however, no reason to believe that the English Government would 
support any such confiscation as would thereby be involved. At the 
present time ncarly every big line of steamships— all those crossing the 
Atlantic, including the two principal German lines and the Compagnio 
Transatlantique, and also the Belgian Mail Packet service—were fitted 


with the Marooni system. When the company had stations in Spain 
and Portugal they would, doubtless, get all the companies whose vessel, 
traded to the East and to South Africa. Since the issue of the report th 
board learned from the manager of the Canadian Company that the 
Minister of Marine of the Canadian Government bad consented to 
contract with them for the equipment of wireless telegraph stations on 
the St. Lawrence river. With regard to the statement of the auditora in 
their certificate, that We are unable to verify the value of the shares in 
the associated companies," he explained that these shares had been taken 
into the accounts at the price paid for (them, and the directors believed 
that they were worth that price. 


METROPOLITAN RAILWAY CO.—At the meeting on Friday the chair 
man (Col. J. J. Mellor) said that in 1899 they reached the high-water 
mark of their passenger traffic, when they carried 92,000,000 passengers. 
In 1900, when the Central London Railway was opened, and in the year 
following they felt the full effects of competition. They set to work to 
meet that depletion of their business, and in the year just closed they 
carried 94,000,150. Although they deemed it prudent to reduce fares to 
meet the competition, there had not been a single week that those reduced 
fares had not yielded increased receipts. In the six months ended 
December, 1902, the percentage of working expenses to gross receipts was 
51-93, but in the six months just expired the percentage was only 50:31, 
notwithstanding the increased number of train-miles that had been run. 
The new Harrow and Uxbridge line was now nearly completed and would 
soon be open for public traffic. Referring to the electrification of their 
system, their power house at Neasden was practically completed and was 
ready for receiving the generating machinery. The main high-tension 
cables were being delivered to time, and about 12 miles had been laid. 
The condactor rails were being placed in position, and some miles of that 
work had been completed. The question of obtaining sites for sub- 
stations on the Circle had proved a difficulty, but had been surmounted. 
They might reasonably expect some portion of their system to be running 
electrically by midsummer. 


NORTH METROPOLITAN TRAMWAYS CO.—The report for the half- 
year ended December states that the gross receipts amounted to £330,821 
and expenditure to £311,817, leaving £19,003 net profit. Adding £107 
from last account and £2,625 received from Metropolitan Electric Tram- 
ways (Ltd.) for interest, the balance is £22,035. After providing for 
interest it is proposed to pay a dividend nt the rate of 4 per cent. per 
annum on the ordinary shares. The number of passengers carried was 
68,454,670, a decrease of 11,255,759. Traffic receipts amounted to 
£321,777, a decrease of £56,948. 
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CITY NOTES. 
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MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
silver 25144. per os. (Feb. 4). Consols 871; —8713 for money, 87; i— 
88,', for account; 24 per cent. annuities 874—873 (Feb. 4). Consols Pay 
Day, Mar. 1; Stocks and Shares Continuation Days, Feb. 9 and 23; 
Ticket Days, Feb. 10 and 21; Pay Days, Feb. 11 and 25; Mining Bhare 
Carry-over Days, Feb. 8 and 22. 


BATH.— The Council have asked the Local Government Board to con- 
sent to the issue of Bath Corporation 3 per cent. redeemable stock for 
raising £30,000 for electric lighting, repayable in 25 years. 


CHELSEA ELECTRICITY SUPPLY OO. (LTD.) — Subject to final audit, 
the directors have decided to recommend a dividend on the ordinary 
shares at the rate of 7 per cent. per annum for the half-year to Dec. 31 
making a total of 54 per cent. for 1903, carrying forward about £1,100 


HARROW ROAD AND UXBRIDGE RAILWAY 00.— At the meeting on 
Friday, Col. J. J. Mellor stated that the works were in a forward state. 
and that it was expected the line would be opened in April. It was not 
proposed to work the line electrically at first, but its electrification was 
well in hand and. would be ready by the time the Metropolitan Railway 
was run electrically. 


MORLEY ELECTRICAL ENGINEERING CO. (LTD.)—At the annual 
meeting at Bradford on Wednesday the report and accounts were 
approved, and a dividend of 10 per cent. (tax free) was declared. 


NATIONAL TELEPHONE CO. (LTD.).— Subject to final audit, the 
directors recommend the following dividends for the half-year ended 
Dec. 31, after payment of the preference dividends :—At the rate of 6 per 
cent. per annum on the preference anu at the rate of 5 per cent. Ww 
annum on the deferred stock (less tax), carrying £110,000 to reserve an 
about £10,500 forward. The transfer books will be closed from 8th 
to 18th inst. inclusive. | 

SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LTD.).—Subject to 
final audit, the directors recommend a dividend on the ordinary shares 
at the rate of 3 per cent. for the past year. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
ordered the further issue of £21,979 sterling 500 year 4 per cent. redeem- 
able debenture stock of the Commercial Cable Co., and the further issue 
of 17,500 £1 fully-paid 5 per cent. cumulative preference shares of the 
London United Tramways (1901), Ltd., to be quoted. Application has 
also been made to the committee to allow a further issue of KIS. &. 
5 per cent. first mortgage debenture stock of the Perth Electric Tram- 
ways (Ltd,) to be quoted. 


THE ELECTRICIAN, FEBRUARY 5, 1904. 


633 


BLACKPOOL AND FLEETWOOD TRAMROAD co.— The report for the 
half-year ended Deo. 81 states that the profit, after providing for interest, 
was £10,677. 10s. 8d., and a dividend at the rate of 9 per cent. per annum 
is recommended, absorbing £6,750. £1,500 has been placed to depre- 
ciation reserve and £500 to general reserve, leaving £1,927. 10s. 8d. to 
be carried forward. The number of passengers carried during the halt- 
year was 1,469,964, and the total receipts £21,404. 8s. 5d. 


DUBL'N AND LUCAN ELECTRIC RAILWAY 00.—The total receipts for 
the half-year ended Deo. 81 show an increase of £212. 12s. 5d. compared 
with the oorresponding period of 1908. The expenditure shows an 
increase of £118. 3s. 9d. There was a reduction in most classes of 
expenditure, but maintenance and repairs cost more than in the corre- 
sponding half-year. The amount of directors’ fees (£225), acorued for 
some time past, has been relinquished by them. After providing for 
interest the available balance is £1,426. 11s. 11d., and it is proposed to 
pay the dividend on the 5 per cent. preference shares (absorbing £475), 
and that £700 (compared with £300 in each of the two last half years) be 
placed to reseve for payment on account of electrical equipment, leaving 
£251. 11s. 11d. to be carried forward. 


W. T. HENLEY'8 TELEGRAPH WORKS 00. (LTD.)—The Right Hon. Sir 
Alfred C. Lyall, G.C.I.E., K.C.B., K.C.S.I., has accepted a seat on the 
board of this company. 


LIVERPOOL OVERHEAD RAILWAY ©0.—During the past week this 
company invited subscriptions for 6,000 5 per cent. perpetual preference 
shares of £10 each. 


ST. JAMES’ AND PALL MALL ELECTRIC LIGHT OO. (LTD.)—The report 
of the directors for the year ended Dec. 31 announces that current has 
been distributed from the company's Carnaby-street and Mason's-yard 
stations to a total of 254,468 8 c.p. ps, an increase of 21 783 for the 
year. 6,662,228 units were generated at the stations, and 1,118,082 units 
were purchased from the Central Electric Supply Co, An agreed price, to 
cover the abnormal coet of production during the initial stages of working, 
has been paid to the Central Company for the current supplied, and to 
meet this extra charge on the year's working £2,500 has been transferred 
to net revenue from the contingency fund specially provided for this 
purpose. The net profit applicable to dividend for the year 1908 was 
£35,952. 58. 3d.. brought forward from 1902 £2,799. 118. 8d., making 
£38,744. 168. 11d. The interim dividends in August absorbed £13,500, 
leaving £25,244. 168. 11d. The directors now propose to pay the balance 
7 per cent. preference dividend (£3,500), a balance dividend on the ordi- 
nary shares of 7s. 6d. per share and a bonus of 2s. per share, making a 
total оа of 144 рег cent. for the year (£19,000), carrying forward 
£2,744. 16s. 11d. 


SMITHFIELD MARKETS ELECTRIC SUPPLY OO. (LTD.) — The gross 
profit for 1903 amounted to £6,691, an increase of £625, and the gross 
receipts increased by £750. After providing for interest and other 
charges (£2,530), placing £2,000 to reserve and £1,500 to depreciation, 
the balance was £3,662. 13s. 11d., including £1,350. 18s. 7d. from last 
year. The directors propose to pay a dividend at the rate of 4 per cent. 
for the year (£2,400) and to carry forward £1,262. 13s. 11d. A uniform 
price for current supplied to the shops in the markets was adopted 
in the spring of 1903, and has proved advantageous to the company. 
The cost of production has again been reduced. "The new generating set 
referred to in the last report was installed in October an- is working satis- 
factorily, and the cost has been met without raising further capital. At 
Dec. 31, 1903, there were 889 consumers, representing an сш of 
81,177 8 c.p. lamps, compared with 371 and 27,694 in 1902. 


WATERLOO AND CITY RAILWAY СО. —According to the report for the 
half.year ended Dec. 81, the gross receipts (less Government duty) 
amounted to £17,296. 13s. 3d., and the working expenses to 
£8,032. 13s. 5d., ог 46 44 per cent., compared with 44°45 per cent. for 
corresponding period of 1902. The balance available for dividend, after 
payment of interest, is £8,454. 16s. 8d., and a dividend at the rate of 
8 per cent. per annum on the ordinary stock will absorb £8,100, leavin 
£354. 168. 8d. to be carried forward. The number of passengers carri 
during the past six months, exclusive of season ticket holders, was 
2,240,864, a decrease of 66,277 compared with the corresponding period 
of 1902. The season ticket holders on Dec. 31 numbered 1,434, against 
1,248. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— 
STATUTORY RETURNS. 


ARON ELEOTRIOITY Со. (LTD.)—In return to Dec. 24 the 
ар ів given as £250,000 in £1 shares (125,000 preference). 125,000 
ordinary and 124,896 preference shares have been taken up. £1 per share 
has been called up on the preference. £124,948. 10s. has been received, 
including £52. 10s. paid on 104 forfeited shares. Ordinary shares con- 
sidered as fully paid. Mortgages and charges, £56,900. 

BULLERS LIMITED.—According to return to Dec. 18 the capital is 
£400,000 in £10 shares (20,000 preference). 15,000 ordinary and 15,000 
preference have been taken up. £10 per share has been called up on 
seven ordinary and 15,000 preference shares, and £150,070 has been 
received. £149,930 is considered as paid on 14,993 ordinary. No 
mortgages or charges. 


MORTGAGES AND CHARGES. 
BRITISH ELECTRIC CALIBRATED FUSE OO. (LTD.)—Issue on Jan 25 
of £300 debentures, part of series oreated Dec. 4, 1903, to secure £3,000, 


charged on company's undertaking and p , present and future, 
including uncalled capital. Holder, J. Гал NI rabies: Previaualy 
issued of same series, £750. 

NORTHAMPTON ELECTRIC LIGHT AND POWER OO. (LTD.)—Issue on 
Jan. 19 of £400 debentures, part of series created June 8, 1896, to secure 
not more than two-thirds of the paid-up capital for time being, charged 
on company’s undertaking and property, present and future, including 
uncalled capital. No trustees. Previously issued of same series, £31,700. 

UNITED ELECTRIC LIGHT AND POWER SUPPLY CO. (LTD.)—Issue on 
Jan.14 of £825 6 per cent. first mortgage debentures, part of series 
created March 17, 1908, to secure £3,000, слатко on company's under- 
taking and property, present and future, including uncalled capital and 
buildings, machinery and other property at Guimaraes, Portugal. No 
trustees. Previously issued of same series, £1,550. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RhCEIPTS. 


Ine. AGGREGATE 
Line. ended i Xe |р — 
a o. of Ine, or 
DR карй: Amount. Dec. ( 
4 4 £ 3 Н 
Е ton ...... Jan. 2 3170 T E 2 48,049 + 8,968 
Corporation 50 7 1,004 167 
8 „ @ 10+ 6| a| ә 80 
Bexley District Council. » V 111 vis 17 2,622 à 
Ps ead ea CO. oe а 5 m ү 10 | eee ene m 
ham Tramways Co »" 8, 4 90, + 11,6835 
*Blackburn Corporation...... „ W 747) + 94 44 eT t 11.653 
Bl Corporation » 98, 288 - 7 | $49 89,47 - 919 
Bl and Fleetwood... „ Bl, 181 | - 19 5 781 |- “4 
Blackp'l,St.Anne's&Lytham ,, 28 1+ 127 | 118 1,875 i+ 1,996 
Bolton Corporation ......... „ 81, 1,625) + 107 44 80,889 |+ 8,798 
y Bourdemontli tion.. » Hi ч au d Mel T 
Bradford Corporation ...... T ‚ 9, | 164,777 |+ 91,810 
Brighton Corporation » 81 68|- 47. 43 30,878 |+ 2543 
Brisbane Tramways ......... Dec. 16 | 2,610; + 198 94 56, + 1,08 
*Bristol Trams & Carriage... Jan. 29 4,378 | 4 176 10 45,868 |+ 9,941 
*Buenos & 4» 8, 849|. 14 | 11 88, + 1,788 
Burnley Corporation. » 90 808 | + 184! 44 48,459 |+ 7.618 
Burton Corporation. » 8l 289 — | 96 9,198 PA 
Calcutta Tramways Co. „ 30 35,114 | -29,026 5 | к186,559 |+ 235,098 
Camborne-Redrath ......... Feb. 1 M | 18 7,571 in 
Cardiff Corporation ........ Jan. 90 1,811 | 4 950. 44 + 91,801 
Carlisle Tram Со....... » 98 41 | + 88 4 1,975 |+ 491 
Central London way .. „ 30 6.992 12 5 84,794 |+ 118 
Chatham & Dist. Lt. п „ 28 471 | + 88 4 1975 |+ 427 
City & South London Rly.| ,, 31 8,258 | - 51 5 16,049 |- 048 
Cork Electrio Trams Co. .. » B | 885 | - 8 4 1,595 |+ 90 
Darwen C ration ......... „ W. 205 | + 2| 44 9,965 |- 943 
Devonport & Dist. Trams... » 22 403 | + 98 8 1,468 |+ 288 
Dover Co tion » 30 161 | _ 8 144 9,844 |+ 54 
Dublin & Lucan Rail way. „ 9l 92 + 5 5 406 + 94 
Dublin Southern Distriot . „ 4 702 | + 7; 44 •128 48 
Dublin United. . . . ..., 29 3,619 7 84 *4 15,173) 7 
Dudley Stourbridge. . . „ | 711 T 96 3 | 2,99 |+ 103 
Dundee Corporation „ 27 781 + 27 4 8,447 + 908 
East Ham Council. » 90 582 | + 106, 141 29,111 |r 8,089 
Gateshead & Dist. Trams... „ 22 851 | + 96 8 2,692 i+ 129 
Glasgow C ration........ „ 30 13,420 | + 1,502 | 85 478,756 |t 50,981 
Gravesend — North fleet...... » 23 300 | + 51 9 688 |+ 108 
Greenock & Port Glasgow. „, 2 i 8 + 95 8 1,466 |+ 172 
Halifax Corporation | ie 37 1,07 4 ч к^ | 48 57,986 |+ 6,182 
Hartlepool Tramways .....| „„ 22 248 | + 51 8 75 |+ 108 
Huddersfield | ................. TP eve "T T ET 8 
Hull Corporation ............ „ 80 1,985 | + 284 t44 88,656 |+ 6,196 
Ilkeston Oorporation......... „ 77 110 d ll 1,806 
Ipswich Corporation......... n | гае РЕ n 
Isle of Thanet Co. 652565 „60 LED 30 199 т, 83 eve 
Kidderminster & District.. » 2 92 | + 2 з 282 91 
Kirkcaldy Corporation ...... » 7 190 ie 48 8,666 s 
Lanarks Trams C „ 23 559 " 4 9,441 " 
Leeds Corporation . „„ 30 4,973 2 44 240,898 КИ 
Liverpool Corporation ...... „ 28 9,557 + 668 4 88,406 (+ 1,098 
Liverpool Overhead RI. „ 31 ^ 1,506 | + 89 6 1,193 |+ 423 
*London County Council .. » 23 8,906 | 4- 1,499 143 | 421,185 |+ 75,745 
Lowestoft . „ 90. 125 jus 135 6,168 M 
Manchester Corporation ...| ,, 30 10,808 | + 9,689 | 33 | 882,994 | 179, 258 
Mersey Railway ............... „ 80 £1,440) + 8374 4 5782 i+ 1, 
Merthyr ........................ „ 22 191 + 88 3 567 |+ 57 
Middleton ..................... » 22 997 | + 80 8 746 |+ 7 
Newcastle-on- Tyne Corp... (9 2 RE + 4 e 4 18,857 |-- 2,140 
» 1: 
Newport (Mon.) . . . {| ” % | 43 1 ав 17 | 1888 |+ 8,793 
Oldham, Ashton & Hyde... n 22 479 | - 13 3 1,511 ;- 181 
Perth (W. A.) Elec. Trams. „ 29 1,355 | + 163 4 5 + 846 
Peterborough .................. „ V lod - 8 ; 
Poole and triot............ » 22 221 | + 6 3 - 1 
Portsmouth Corporation. „, 80) 1,287 | + 10 | 144 76,596 |+ 5,006 
»Potter les . » 22 1,592 + 112 4,868 |+ 133 
Reading Corporation » 28 485 wea ese - 
Дош], e » 22 87 | + 9 8 156 |1- 10 
Salford Corporation ......... Feb 1| 8,086 | + 985 | 44 | 167,969 |+ 41,387 
Sheern es Jan. 20 45 iia 8 186 85 
Sheffield Corporation. „ 31 1,102 + 141 145 | 184,710 |+ 17,159 
*Bouthampton Corporat'n..| ,, 28 811 + 11 4 8,856 |+ 110 
Southend Corporation ...... „ 27 182 + 15 43 13,787 |} 3155 
Southport Tram ways „ 22 23] | + 47 | 3 736 4 67 
8. Staffordshire Trams. ,, 22 691 | + 87 8 2,164 |+ 123 
Sunderland Corporation. „ 31 1,072 | + 58 44 63,488 |. 2,584 
Swansea Trams ............... » 22 496 | + 99 83 1,897 |- 14 
Taunton Trams » 22 44 | -- 2. 8 146 7 
Tynemouth and Distriot „ 2 195 | + 14 8 696 |+ 23 
eside Trams Co. ......... н 27 272 | + , 4 1,088 |+ 258 
allasey District Co „ 80 571 + 62 | t44 | 30143 |+ 8,680 
Weston-super-Mare ......... » 20 94 | + 5 8 68 |- 8 
W Oorporation ......... T T u 0079, TN & 
Wolverhempton District n 9 828 | + 22 8 | 974 |- 23 
Чї гехһАага........................ „ 22 97 А 8 994 
Yorkshire Woollen District) „ 28| 516 н 8 | 1,609 


(a) These comparisens are with the period last year. 
*Partly electrical. + Minus 8 days 1 Minus 2 days. I Plus 8 days. § Plus 2 days 


634 THE ELECTRICIAN, FEBRUARY 5, 1904. 


ELECTRICAL Ed SHARE LIST. 


5 Price g 3- D Price 
IVIDEND DIVIDEND 
н МАМЫ. Wed., к то 0 TEE NAME. W Ё 
ЧЕ riety | Bag | bem EIE * 
a |" i а 
H 4+ Low. 
ELECTRIC RAILWAYS,TRAMWAYS, Ko. ёва len o | ао | x sone (hy al) 21 a 
Б 6 .nglo- ont 4 1 415 LIA А t Chili ephone y „eee. August 
st. EX 50 m 5 12 —130 442 4 . 1. ЦВЕ 6% National Pref, Seek . 10 13. 518 0 кА 
10 100 Barcelona Tramways Ота. — — (ыш 517 8 i e]. St. 5% | Do. Def. Stock — M ese] 78—81 6 1 2 А 
10| 5 Do. 5% Cum. Pref, ............... ea 9 —l 5 0 0 a бет| ая 10 6/0 | Do. 6 per Cent. Cum. Ist Pref......... 194—143 [4 2 9 | Feb, Aug 
St. б, Н m 44% Deb. Stock (red.) —— 90 —95 414 9 is sx. же 10| 6/0 | Do. 6 per Cent. Cum. and Pref. ...... 14 —15 |4 0 0 | Feb, Aug 
100| 5 Do. 5 per Cent. Debs...............| 99—98 |5 2 0 - e] 5| 2/6 | Do. брег Cent. Non-Oum. Ee 531—5] | 413 0 | Feb, Aug 
b .. Koo Dd Electric Trams. Invest. Ord 2 —3 рТ к 2} | 235 [St. 347% |* Do. Deb. Stock 8j per Cent. (red.) . 95 — 3 12 2 June, Dec 
b Do. 5 Cent. Cum. Pref. ............ 517 8 " $5 St. 4% | Do. 4 per Cent. Deb. Stock м 5 100 —102 | 3 18 5 °з 
Bt. 55 Do per Cent. Deb. Prov. Certs. ...| 97 —102 4 8 3 ; 975 | .. E 1| 0/7{| Oriental .................. . . . . . . 1—1 618 4 | April, Oct 
10| 8% | Bristol ways and Carriage Ord. 20 —21 | 8 10 10 | Feb, Aug | œ E d ..| Do. 6per Cent. Cum. Pref, . | 1 —1} a e 
10 4% Do. сш. Pref. fully paid) i sv 1 1 8 15 11 oe ee ee | Б 3/0 таа River Pla te КҮТТҮРҮП $»60009200090 B 16 8 July ооооов 
Bt.| 4% | Do. er Cent. ed SUNT 108 —108 | 8 14 0 | Feb, Aug | .. | .. || 5| 9/6 | Do. брег Cent. Cum. Pref. ............ 415 3 June, Dec 
Bt.) 6% British lumbia Elec. Rlwy. Def. Ord.| 79 —82 | 312 9 a 81 | 80; St.] 5% “ Do. 5 eria Deb. Stock (red.)...... 102 -1 4 15 3 | June, Dec 
St.“ 6% | Do. Pref. Ord. Stock, . HAM 91 —94 |5 6 2 + 929 | .. ELECTRICITY SUPPL 
10| 5/0 | Do. 6% Cum. Perp. Prei 10 —103 4 15 8 5 .. | .. | .. | Blackhe LECTRI nwich, Dist,Ord(f.p.)|  1—1 i bs 
1*| 44%) Do. per Cent. at Mor. Debs... vens 1037—1050 4 7 0 АЕ 104 [103] 1 ..| Do. 77 Cum. Pref. f.. n M is 
100 44% | Do. Vancouver Power Юеђв............. 93 —101 4 9 1 ЖЕ St. 447 | Do. 4} 1st Db. Stk. Prv. Cia. (rd. & n.) 114 -117|8 17 7 ee 
10| 0,0 | British Elec.r:c Traction Ота.............| 11—111 | 619 2 Ў ni MÀ 10/16/0 | Bournemouth & Poole Elec. Sup. о 14-1 618 6 oe 
10| 6/0 | Do. 6 per Coat. Cum. Pref. ............ 11}—11ł | 5 2 2 | Feb, Aug | 11 111 10| 4/6 | Do. 44 per Cent. Cum. Pref ...... 95—105 | 4 5 9 ee 
St.] 5/0 | Do. 6 per Cent. Perpetual Debs . “| 120 —123 4 1 4 BR E: 10| 6/0 Do. e Cum. Second Pref. ....... 11—12 5 0 0 E. 
6} .. | Buenos Ayres and YE cere TES 8 —3 - as " oe 13°. | 447 per Cent. Deb. Stock (red.) ... 101 —104 4 0 7 T 
5) 8/0 | Dc 6 г Cent. A' Cum Pref....... —b 5.40 ir e] IP St] 48% воб cont) EL Lt #Рожег18 Ређе 100 —103 | 4 7 6 ss 
6| 3/0 | Do. "B" .............. NORMEN 44—5 5 14 3 is 6| 46 | Brompton & Kensington Elec. Sup. Ord. pom 418 0 m 
80 5% | Do. б per Cent. Deb 104 —107 | 4 18 Е is 1061 1054 ч 5 08. i per Cont. о, Fri er А 9471 E 16 Mar, Sept 
‚| Б CES ee рыш Stock Prov. Certs. | 98 —101| 41 és . cu ecirio Supp ex righ = 
6 2 70 e —7 4 12 10 xe 613 .. | St.) 4% | Central Elec. Sup.Co.4%Guar.Db.Stock) 100 - 109 | 318 8 
100) 43% 447 d Deb. Stoch red.) 104 —107 [4 4 2 RS 106 s 5| 4/0 ooi Cross & Strand Electric Sup... -9 511 1| Feb, Aug 
4| 1/0 Cane Electric Tramways Shares......... 143—2 810 0 $a 5| 2/8 Do Ge Cent. Pref. ................... —6 815 0 Feb, Aug 
St.] 4% | Central London Ordinary Stock ......... 94 97 |4 4 8 June, Deo |8, T 5| 2/8 ty Undertaking 44% Om. Frei.“ 4i—5 | 410 0 e 
Bt.| 47 Do. 4 per Cent. Pref. Stock ............ 98 —101 4 0 4 1945 98 St. 47 Do. 1X Deb. Stock (red.)......... e| 103 —105 | 3 16 8 is 
St. 4% | Do. Deferred Stock. . . . . 91 —94 4 8 11 .. || 5| 20 | Chelsea Electric Supply Ога............... 51—6) 4 8 0 March .. 
100) 47 Do. 4 per Cent. Debs 113 —116 3 9 0 .. St. | 447 Do. per Cent. Deb. Stock «Ыы .|105 —108 | 4 8 8 In, Dee 
5| 2/6 | City of Birmingham Trams. 5% Cm. Prf. 41-5 415 8 T 100 5/0 | City of London Electric Ligh rd.] 101—103 6 19 6 | Feb, Aug 
100| 4% Do. 4 per Cent. 1st Mort. Debs. ...... 90 —1 819 0 2 " is 10| 6/0 | Do. 6 per Cent. Cum. Pref. .........| 18 —14 | 4 5 9 Jan. July 
St.“ 28% | City and South London Rly. Con. Ога.) 50 —53 |4 9 7 | Feb, Aug | 514 | 494 [St. 57 |* Do. Б per Cent. Deb. Stock (red.)... . . 121 —126 3 19 4 | Jn, Dec 
Bt.| 6% | Do. 6 per Cent. Perp. Pref. (1891) ...| 126 —129 | 3 18.7 | Feb, Aug | .. | .. St. 44%) Do. 43 2nd Deb. Stock (red.) 10 —104 4 6 7 " 
Bt.| 5% 00:018096) ͤ 123 —126 4 0 4 эз Ва iw 10| 4/0 | County of London & Brush Prov. О. 8-9 4 811 T 
St.] 57 | Do. (1901)..................................... 120 —125 | 4 1 1 " vieil s 10| % | Do. 6 per Cent. Cum. Pref............... 114—124 | 4 16 0 | Mar, Sept 
St. 4% Do. ( per Cent. Perpetua! Debs ...... 109 —112| 311 7 | Мау, Nov .. St. 44% | Do. 447 Deb. Stock (all paid) (red.) 107 —110|4 110 as 
Bt.| 57 | Colombo Trams&Ltg.57/ 1st Mt. Db. (rd.) 102 —105 | 4 16 5 Е T .. M St. 27,6] Do. Second Deb. Stock Prov. Certs.. 99 —102 805 š 
10| 50 pora United Trams. (1896) Ltd., Ога. 124-138) | 4 1 6 РИ > x» 5| 2/0 | Folkestone Electricity Supply Co. Ога] 541—601 |4 0 0 e 
10| 6/0 Do. т Cent. Pref. ..................... 15 ---16 [8 15 0 ae % .. 136. | 43% ро. 4 Ist Deb. Stock (red.) .......... 99 —102 4 8 3 T 
5| 6/0 EEG, gt. & Tract.ofAust.6%Cm. Prf 34— 6 13 4 20 es А 10 Havana Босае о. Shares(£8 paid) 1—81 - . 
56% Do. 6 per Cent. Deb. Stock red.) TS 92 — 531 РА s a 5136 Hove Electric Lig ber с € 74-8 |5 0 0 РЕ 
10| 3/0 | Gt, Northern & City Rly. Prf. Ота. (4%)| 7 —8 815 0 а ie vs 6| 6/0 oer eo & Knights ridge Ord. бейка 11 —12 |4 3 4 T 
10| .. | Gt. Northern, Piccadilly & Brompton 5| 6% r Cent. Ist Pref................. 64—7 4 5 9 Jan, July 
Ord., Spever Bros. Scrip Certs. ....| 9 —10 ae - .. Ist.] 4% Kool .& Kngtbg.Co. &NottingHill 
10| 10% Imperial 14mways Ord  ................. 2) —21 4 13 0 Mar, Bept ws T Co. (Joint Station) 4% Deb. Dae. 102 —105 | 8 16 9 i» 
10] 67 |t Do. 6 per Cent. Pref. ........... .......| 141—144 4 2 10 | Mar, Зө а asa 8| .. | London Electric Supply Ord. ........ 131—21 - 5% 
St. 44% t Do. 4{ per Cent. Debs. ade MPO MNA 108 —110| 4 1 10 Jan, July z xs b| 8/0 Do. 6 per Cent Pref. ev] 564—6 5.0 0 
5| 2/6 | fale of Thanet Elec. Trams & Lt. 6% Pt.“ 534—4 6 50 33 94 [St. 47 Do. 4 per Cent. 1st Mort. “Deb... ean 95 -98 |é 2 1 Mr,J0,8,L 
St. 45 | Do. 4 per Cent. Deb. Stock 90 —98 4 6 0 .. | .. [| 10| 80 | Metropolitan Electric Sup. Ord. ......... 18 —19 |4 1 7 | April, Oct 
10 11» | Liverpool Overhead Railway Ord. 4—5 2 10 0 | Feb, Aug sati] oe b .| Do. 44 per Cent. Cum. Pref....... 53—5j 85 
10| 6% Do. 6 per Cent. Ртеї................. б: 10 —10 4 16 3 Feb, Aug m .. 1186. | 447| Do. 44 per Cent. Deb. Stock Ist Mort. 109 —118 | 3 19 6 Jn, Dec . 
St. 4% |t Do. 4 per Cent. Deb. ........ 983 1003] 3 19 10 Jan, July .. St. 847 | Do. per Cent. Mrt. Db. Stock (red.)) 95 —98 3 11 4 ss 
h 6/0 London United Trams. 57, Cum. Pret.. 11g—112 | 4 5 1 v hl 11 100 447 | MidlandElec.Corp.for P. po 95 —98 411 9 sis 
St. 42 Do. 4% 1st Mort. Deb. Mock — 108 —105 3 16 4 1044 103 16| 60 | Notting Hill Electric Ord................ „| 18 —14 |4 5 9 | МагсЬ.. 
Bt. .. | Mersey Con. Ord. Stock... T 8 —11 * .. | +. 100 4% | Do. 4 per Cent. 1st Mort. Deba. “| 99 —102| 8 19 0 <i 
ВЕ. . 8 per Cent. Perp. Pref. 12—15 и 5| 2.6 | Oxford Electric Or . . . ..“ Б}—5 | 4 15 8 | March 
Bt. ee Do. 4 per Cent. Perp ` Debs. . "»e$e085000069 oe ee os oe oe St. ГУА Do 17 Deb. Stock 6 % ове в LINIIEITARA 97 —100 4 0 3 oe 
l| .. | Metropolitan Electr Trams Dei ...... $5*— is ^ n MEC 1 .. | Rand Electric... . . . . . . . 1— T 
1| 0/6 | Do. 57 Cum. Pref. ....................... 4 811 T .. | 100| 44% [Royal Elec., sad Ba ual ist Mt. Deb.| 99 —loz| 4 8 11 April, Oct 
100| 57 Montreal St. Riy ED 157 Mrt. Dbs.(1908) 108 —105 4 17 1 5 50 [St. reines And Pall Mall Electrio Ord. 144—154 | 4 18 9 | Feb, Aug 
100| 447 |t Do. Sterli ebs. Fm PAPE 104 —106 4 4 11 » n Ne 5| 3/6 per Cent. Pref. ..................... 8—9 |317 9 Feb, Aug 
b .. New General action Or ЖОО } is = ed st.] 337 Рег Cent. Deb. Stock (red.) ...| 97 —100| 3 10 6 А 
b .. Do. 6 » Cent. Cum. Prot. Не 14—24 Vx May .... b Smitha Markets Electric Sup. Ord... 81-3 8 6 8 e 
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NOTES. 


SINCE the inception of public electric supply from electricity 
works, there have been many cases of action for injunction on 
account of vibration “nuisance.” It is well understood, and 
has been affirmed by several Judges, that, although occasionally 
a small amount of latitude may be given on account of 
an electricity undertakers’ statutory obligation to supply, 
there is actually nothing in the ordinary form of Provisional 
Order or in the Electric Lighting Acts which will exempt 
them from any liability for nuisance. Thus it is a matter 
for some surprise that cases of this nature still appear in the 
Law Courts when the undertakers admit nuisance and appeal 
for exemption from the inevitable injunction or for a certain 
amount of “grace.” In most cases they would be better 
advised to come to terms with the complainants out of court. 


amr acis 


THE judgment given by Mr. Justice Jovck in the case of 
* Colwell and others v. St. Pancras Borough Council "— 
a report of which will be found in our “ Legal Intelligence ” 
columns—is, therefore, not open to criticism. In fact, the 
Judge has shown considerable leniency by virtually suspending 
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the operation of the injunction for six months. The case 
brings out one interesting point, however. The Borough 
Council itself had apparently, some time ago, acquired the free- 
hold of the property upon which the affected houses stand, and 
it is, therefore, not unreasonable to suppose that chey had endea- 
voured either to come to terms with the tenants or to acquire the 
lease of the houses themselves. Whether proper negotiations 
took place to this end was not disclosed in the evidence before 
the Court, but it is clear that, had the tenant asked unreason- 
able terms, the Borough Council would have had no redress 
in the present state of the law. A short Act empowering an 
electricity undertaking to bring a dispute of such a nature 
compulsorily to arbitration would, therefore, be welcome. 
Doubtless certain safeguards would be necessary to prevent 
unreasonable application of these powers, in view of the fact 
that the majority of the undertakers are now local authorities ; 
but there is little doubt that, on the whole, the result of an 
Act of this nature would be beneficial to all concerned. 


— — 


IN this issue will be found an illustrated article describing 
the electric lighting and electrical stage appliances at Drury 
Lane Theatre Royal. From this article it may be gathered 
that the new installation complies to the fullest extent 
with all modern ideas as to safety and immunity from fire 
risk. Since the calamitous theatre fire in America, the 
authorities in this country have become aware that the electric 
lighting equipment of many English theatres is not all that 
might be desired. The fire at the Iroquois theatre, it will be 
remembered, was caused by inflammable material coming into 
contact with the arc of a stage projector, but as to why the 
arc was not properly protected there is nothing to show. All 
stage arc lamps at Drury Lane are contained within asbestos- 
lined iron cases and it is, therefore, quite impossible for such 
an occurrence to take place even if inflammable material were 
employed ; but, as a matter of fact, everything of this nature 
has been rendered thoroughly fireproof. The London County 
Council, in whom is vested the duty of safeguarding public 
life and property in London theatres, are, very properly, strict 
in their demands as to the methods of lighting such buildings, 
It is doubtful, however, whether certain of their regulations 
could be legally enforced by the Council; for instance, in 


clause 1 it is specified that ** before any alterations or additions 
to the electric installation are commenced, the sanction of the 
Council shall be obtained.” 
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DRURY LANE THEATRE may be supplied either from special | bound to buy, but the Act, it appears, did not state with 
theatre mains or from the ordinary network. It is true that | sufficient clearness how the money for the purpose should be 
both sets of mains belong to the Charing Cross Company, but, | borrowed. 
being supplied by separate plant, they are, to all intents and 
purposes, independent systems. Moreover, should the theatre 
generating plant fail, it is possible to switch the huge batteries 
of the Charing Cross Company on to the theatre mains. In 
spite of these facts, the London County Council contend 
that the theatre should derive its supply from two separate 
undertakings, but clause 8 of their regulations only provides 
that the supply may be taken from the mains of indepen- 
dent companies. And although two of the newest theatres 
in London are lighted by electricity only, yet the Council 
demand the retention of gas and oil at Drury Lane, in addi- 
tion to the admirable system of electric lighting described 
in our columns. In this instance the Council may be justly 
accused of being “blind guides which strain at a gnat and 
swallow a camel," for it is absolutely certain that by using 
naked flame of any description, such as gas or oil, the risk of 
fire is enhanced even if the risk of panic is slightly reduced. 


— наа 


THE present Bill, therefore, leaves the actual question of 
liability to purchase unchanged. It is, however, open to the 
Council, as it has always been, to come to terms with the 
company if the latter, for instance, should be willing to give 
way in return for compensation of a satisfactory nature. The 
matter is therefore not closed by the decision of the rate- 
payers that the Bill should be proceeded with, and we there- 
fore recommend that these long-suffering individuals should 
keep a sharp check on their Council's actions, especially as 
overtures by other companies to run the undertaking are now 
under consideration. 


— — 


THE description of a new process for producing electric 
current, which we give in another column of this issue, hails 
from America, and if our contemporary has published all that 
is known of the process, we fear that its future is not a very 
bright one. As a matter of fact, it is exceedingly unlikely 
that such an arrangement would work at all, and the attempt 
is only worth recording to remind our readers that the subject 
of generating electricity directly from coal is still a live one. 


— 


WE publish this week an interesting article by Prof. F. G. 
BAILY, on “The Efficiency and Colour of Osmium Lamps.” 
From tests which he has conducted, the author comes to the 
conclusion that the osmium lamp has about twice the efficiency 
of the ordinary carbon lamp, and he attributes this to the 
temperature which the filament is able to withstand without 
fracture, and to the fact that it is a slightly more efficient 
light radiator than carbon, especially at comparatively low 
temperatures. Some experiments in the same direction have 
been made in Naples by Prof. LOMBARDI, the results of which also 
appear in this issue. Prof. LOMBARDI finds that the tempera- 
ture of the osmium lamp is less than that of the carbon lamp, 
and yet its light-giving properties are greater. It is remark- 
able that there should be this difference of opinion as to the 
temperature of the filament, but it is not so remarkable that 
there should be a difference of opinion as to the increase in 
efficiency of light radiation at the same temperature. This is 
a point upon which there has always been room for much 
difference of opinion. 


— — 


A SHORT note in another column records the refusal of the 
Local Government Board to sanction a loan of £12,000 for 
extending the Portsmouth municipal telephone system. The 
Telephone committee in communicating this to the Council 
do not give the Board's reasons for coming to this conclusion. 
They offer no explanation why, having spent a large amount 
of money and pledged the credit of the ratepayers for develop- 
ing a telephone system in competition with the one already 
working efficiently in the town, they are now brought to a 
standstill at the moment when they are contemplating an 
increase in their business. A portion of the £12,000 applied 
for has already been spent. 


— — Фин -: — 


Royal Society. Among the Papers down for reading yester- 
day were the following :—“ A New Method of Detecting Elec- 
trical Oscillations,” by Dr. J. A. as F.R.5., and L. H. Walter; 
“On the High Temperature Standards of the National Physical 
Laboratory," by Dr. J. A. Harker, communicated by Dr. R. T. 
Glazebrook, F.R.S. 


Newbury Electricity Works.— We regret that an incorrect 
statement was made last week in our note with regard to the 
opening of the Newbury electricity works. The battery to be 
installed will consist of 250 D.P. cells of ће “ Lumford " type, 
each containing 23 plates, which will be capable of giving a 
capacity of 1,500 ampere-hours. It is not a Tudor battery, as 
we stated. 


Signalling on the Metropolitan District Railway.— We are 
informed that the Underground Electric Railways Co. have 
decided to use an American system of signalling on the 
15 miles of double track of the Metropolitan District Railway. 
The contract has been given to the Westinghouse Brake Co., 
and will be on the Westinghouse electro-pneumatic system. 
There are 200 signal points, the service in the tunnels being 
arranged for trains running at intervals of about 1} minutes A 
new form of combined signal motor and arm will be employed. 
The system has been already in service on the Ealing 
Harrow branch of the District Company’s line. 


a 


THE ratepayers of Marylebone have wisely decided to allow 
the Bill which is before Parliament to proceed. Since the 
date of the statutory mass meeting, and up to the moment 
the result of the poll was declared, considerable doubt existed 
as to what would be the ultimate issue, for undoubtedly a 
large proportion of the Marylebone ratepayers, and among 
them some of the most influential are opposed to the 
Marylebone Borough Council becoming the electric supply 
authority in the district. The Council are already pledged to 
buy the Marylebone portion of the Metropolitan Electric 
Supply Co.'s undertaking, however, for a sum fixed as the 
result of the recent arbitration proceedings, and the present 
Bill can in no way affect this obligation. Its object is merely 
to overcome a legal point which has been raised as an obstacle 
to their borrowing money for the purpose of buying the under- 
taking; by an Act of Parliament passed in 1901 they are 
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Gable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 . 
Bt. Lucia—Martinique ...... May 9,1902 . — 
Anjer—Kalianda .......... Aug. 2, 1902 — 
Cayenne—Pinheiros ........ Aug. 18, 1902 — 
85. Lucia—St. Vincent Sept. 19, 1902 Feb. 9, 1904 
Reissi- Issa (Yemen)—Camaran Oct. 22,1902 .. — 
New York—Hayti .......... Арг. 18,1903 .. — 
Tourane-Amoyyh Nov. 10, 1903 — 
Mole St. Nicholas Port -· au- | 

Prince .................. Dec. 16, 1908 .. — 
Tarifa—Tavgier............ Jan. 18, 1904  .. — 
Oran—Tangier ............ Feb. 3,1904. — 


The Fire at Beckenham.— The report published in a daily 
paper to the effect that the municipal electricity works at 

ckenham had been burned down is incorrect. A fire 
occurred at New Beckenham on Friday, destroying the Mid- 
Kent Battery Works, the property of the Universal Battery 
Co., who are makers of small accumulators and dry cells. 
The entire building, together with machinery and stores of 
this small works were destroyed. Mr. A. J. Hedgcock, 
resident engineer for the British Insulated and Helsby Cables 
(Ltd.), who are running the Beckenham electricity works 
for the Urban District Council, informs us that as a result of 
the report to which we have referred above, he received 
numerous offers of assistance, several well-known firms having 
proffered help both with material and labour, and he appre- 
ciates the kind enquiries and sympathy which have come to 
to him from all parts of the country. 


International Electrical Congress at St. Louis.— Recently 
280 special letters of invitation have been issued on behalf of 
the Committee of Organisation to prominent electricians and 


electrical engineers, signed by the president and the general. 


secretary of the committee, requesting Papers for the Congress 
in the various sections. Of these, 146 have been sent to foreign 
authors and 134 to American authors. There has not been 
time to receive replies from more than a few foreign authors, 
but 21 acceptances have up to date been received from abroad, 
and 46 acceptances from North America. A considerable 
further number of invitations to contribute Papers have yet to 
be issued. It is hoped that the Congress will convene with a 
full programme in each section, and that at least half of the 
Papers may be from foreign countries. According to the plans 
of the Committee, Papers for the Congress programme are 
specially invited, but Papers voluntarily offered will be con- 
sidered. All communications should be addressed to the general 
secretary, Dr. A. E. Kennelly, Harvard University, Cambridge, 
Mass., U.S.A. 

Accident at the Smithfield Markets Electric Supply Works. 
—-An unfortunate accident occurred in the generating station 
of the Smithfield Markets Electric Supply Co. on Tuesday morn- 
ing. Afew minutes before 5 a.m. a boiler was opened out to a 
steam main to which three other boilers were already connected. 
From some cause, at present unexplained, a fracture occurred in 
the body of the bin. isolating valve in the branch from this boiler 
(bore the isolating valve itself), and the four boilers discharged 
through the gap thus formed. A coal trimmer, W. Lonergan, 
was about 15ft. away from the fractured pipe, and, in spite of 
all efforts, he could not be found for about 15 minutes, when 
he was conveyed to the hospital badly scalded. Over an hour 
elapsed before the stop valves could be approached and the 
fractured part blanked off. The supply was stopped from 
5 a.m. until 12:20 noon. Part of the system was, however, 
restored at 10:15 a.m. Lonergan was the only man injured, 
but unfortunately he died soon after admission to the bospital. 
Although only supplying the Smithfield Markets, the company 
is by no means a small undertaking, the number of lamps con- 
nected with the mains being equivalent to 37,000 8 c.p. lamps; 
and the capacity of the generating plant 965kw. We are 
indebted to Mr. Eustace Ridley, the company’s engineer, for 
the above information. 

Bristol Association of Engineers. — The third meeting of the 
session was held at the Imperial Hotel, Clifton, on Saturday 
last, the president, Mr. J. S. Martin, H.M. Inspector of Mines, 
in the chair, when a Paper on ** The Development of Electrical 
Machinery " was read by Prof. Robertson, of the Merchant 
Venturers’ Technical College. Starting with Faraday's dis 


covery in 1821 of continuous motion, produced hy an electric 
current, the author traced out the various stages in the develop- 
ment of electrical motors before the discovery that “ motor” 
and “ generator " were converse functions of the same machine. 
He then went back to Faraday's other great discovery of 
induced currents in 1831, traced the gradual development of 
this idea until, with the researches of Hopkinson in 1884, 
modern electrical engineering may be said to have dawned. A 
number of illustrations of the Siemens, Pacinotti, Gramme, 
Hopkinson, Brown and other historical machines were shown 
by the author, who then explained the typical constructions of 
the present day and some of the difficulties that are now met 
with in connection with very low E.M.F.s, very high E.M.F.s 
and high-speed machines for turbine driving, and pointed out 
the chief ways in which they are being overcome. In the dis- 
cussion which ensued, Mr. Frank Brain gave an account of hie 
experiences of electrical driving in the colliery he is connected 
with. About 20 years ago, using the old “A” Gramme 
machine, electrical driving had been adopted, and the speaker 
stated that even that old plant had saved its cost in a couple 
of years' working. 


Osmium Lamps.—-Prof. L. Lombardi has determined the 
temperature of the filament of the osmium lamp by employing 
Prot. H. F. Weber's method as expounded at the congress at 
Frankfurt in 1891, and his results will be found in the table 
below, which is reproduced from the Elektrotechnische Zeitschrift 
of Jan. 21st. 


| Watts Mean | Watts Temp. 

Volts. | Amps. Ohms. oonsumed horiz. c.p. | per c.p. Centigrade. 
12-0 | 0519 | 381 6:28 017 | 8710 1,088 
160 | 0619 | 258 9-90 077 | 1280 1,180 
900 | 0712 | 281 | 14-24 2-92 642 ` 1,250 
240 | 0-800 | 300 | 19:20 502 | 382 1.310 
28:0 | 0:884 | 317 | 2476 10-19 | 243 | 1,360 
390 | 0-964 | 332 | 8084 1842 | 167 | 1404 
36:0 1-040 | 346 | 3744 30:2 1:24 1,443 
400 | 1113 | 859 4451 453 | 098 | 1,477 
440 | 1187 | 37:1 | 52-20 669 | O78 , 1,510 
1:357 | Заа | 6080 896 | 067, 1,539 


mean temperature of ordinary incandescent glow lamps, when 
running in normal conditions, is about 135?C. higher than 
that determined by his experiments for osmium lamps. Never- 
theless, the ordinary lamp is less efficient than the osmium lamp. 

The ratio of the mean horizontal c. p. to the mean spherical c.p. 
was nearly the same for all osmium lamps examined by Prof. 
Lombardi, namely 0:80. 


Junior Institution of Engineers.—At the meeting of this. 
Institution held on Friday à Paper was read by Mr. Hal 
Williams on ** Producer Gas Power for Factories, Cold Stores, 
and Freezing Works." The Paper described briefly the three 
systems of generating producer gas now in use, drawing 
attention to the principles which must be observed, and the 
errors which must be guarded against in designing a satisfac- 
tory power gas installation. Some interesting remarks were 
made regarding the recovery of by-products from bituminous . 
plants, and it was pointed out that while the only two by- 
products available were sulphate of ammonia and steam, it did 
not pay to recover the former from plants of a smaller power 
than from 3,000 H.P. to 4,000 H.P. Steam, however, could be 
generated as a by-product from any gas engine over 50 H.P., 
the method being to employ a boiler patented by Mr. Wilso 
which was placed on the exhaust pipe of the gas engine, ang 
acted really as an exhaust silencer. With this boiler as much 
as 2lb. of water should be evaporated and steam raised to 
100lb. pressure per brake horse-power hour. The author 
dealt at some length with the suction gas plant, and pointed 
out its numerous advantages. With this type of plant one 
brake-horse-power-hour, he said, could be generated from Ilb. 
of anthracite coal, with the great advantage that gas is only 
generated by the engine as it 1s required, and that consequently 
there is no waste. Comparative costs of power between elec- 
tricity taken from the supply companies' mains, between gas 
taken from the gas companies’ mains, and that generated from 
& producer plant were then cited. After numerous practical 
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hints upon the working of gas engines, the Paper concluded 
with a brief reference to the plants for generating fuel gas 
from wood, it being stated that as much as one brake-horse- 
power-hour could be obtained from the destruction of 4lb. of 
wood. 


Electric Light and Power Stations in America.—aA report 
on the above subject has recently been issued by the United 
States Census Office. Although the period covered by this 
report is the year ending June 30, 1902, the figures quoted 
and the deductions from them are of sufficient interest to 
warrant brief mention. Table I. gives some data relating to 
electricity stations during the period in question. Plants used 
solely for private purposes have been omitted. "Their number 
is estimated at 45,000 to 50,000. "The report mentions that, 
notwithstanding the control which gas companies havein many 
instances secured over competing electric stations, and the fact 
that the gas industry in the United States dates back from 
1806, while electric stations have been in existence only since 
1879, the latter industry is becoming the more important. 
This is shown by the figures given in Table II. for the two 
industries as obtained at the last enumeration. 


Table I.— Central Electric Stations: 1902. 


Private Municipal 
| id том stations. ; stations. 
Number of stations .......... 3,620 2,805 815 
Cost of construction and equip- | 
ment. 8504, 740,352 8482, 719,879 $22,020, 473 


Earnings from operation 884, 186,605 877,349,749 86,886,856 


Income from all other sources .| 81, 514, 000 $1,385,751 $128,249 
Gross income .............. $85,700,605) $78,735,500, $6,965,105 
Total expenses $68,081,375| $62,835,888) $5,245,987 
Salaried officials and clerks : 
Average number .......... 6,996 6,046 950 
Salaries .................. $5,663,580) $5,206,199 $457,381 
Wage-earners : 
Average number .......... 23,330 20,868 2,467 
hr ec $14,983,112| 513,560,771 $1,422,341 
Power plant equipment : 
Steam engines— 
Кишрег................ 5,980 4,870 1,060 
Horse-power ............ 1,379,941 1,232,923 147,018 
Water wheels— 
Numberrr 1.390 1,308 82 
Horse - power 438,472 427,254 11,218 
Generating plant equipment : 
Dynamos— 
Direct cur., const. voltage- 
Number .............. 3,823, 3,405 418 
Horse-power .......... 442,446; 418,913 23,533 
Direct cur., const. ampge.-- 
Number 3.539 2,957 582 
Horse-power .......... 195,531: 197,768 37,763 
Alternating and polyphase | 
current— | 
Number ............ 5,122 4,300 822 
Horse-power ........ 987,003 90,688 


Output of stations : | 

Kilowatt hours-total for year |2,458,502,652 2,257,598,213 195,904,439 
Total number of arc lamps.... 385,698 334,903 50,795 
Total number of incandes. lamps} 18,194,044 16, 616,593 1,577,451 


896,315 
| 


* Includes estimated income from public service. 


Table II. 
Central electric | Gas plants, 
ав stations, 1902. 1900. 

Number of establishments ............ 3,620 | 871 
Cost of construction and equipment ....| $504,740,352 ' *$567,000,506 
Cost of supplies, materials, and fuel....|  $22,915,932 ' $20,605,356 
Salaried officials and clerks : 

Average number .................. 6.996 5,904 

Salarios A $5,663,580 | $5,273,500 
Wage-earners : | 

Average number .................. 23,330 22,459 

N A nak ЫЕ rau $14,988,112 612,436,296 
weenseses ео $85,700,605 | 1875, 716,693 

Capital. t Value of products. 


While the statistics for the two industries do not cover the 
same year, the periods, nevertheless, correspond sufficiently for 
a general comparison. There were 827 cities and towns in 
which one or more gas plants were in operation at the twelfth 
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census, and in 1902 there was an electric station in operation 
in all but 153 of these places. Table III. is instructive 
regarding the respective distribution of gas and electric plants, 


Table III.—Distribution of Central Electric Stations and Gas Plants 
in Cities of different Population. 


^ а. А | Central electric| Gas plants, 
Population of cities in which located. | stations, 1909. 1900. 
Total 8 n 3.620 | 877 
Less than 5,000...................... | 2,714 200 
5,000 to 25,000 ...... FFC 675 484 
25,000 to 100,000 ............ anaes 128 124 
100,000 to 500,000 ..... MPO RS | 78 39 
500,000 and over | 30 30 


The fact that 75 per cent. of the central electric stations 


are in places of less than 5,000 inhabitants, as compared with 


22:8 per cent. of the gas plants, indicates the wider distribu 
tion of the electric stations which have enabled the inhabitants 
of the small places to enjoy illuminating facilities confined 
heretofore to the larger cities and towns. 


A Singing Vacuum Tube.—Mr. W. J. Hammer, in writing 
to the Electrical World of New York, describes a curious 
occurrence in connection with a damaged vacuum tube. He 
says that, recently, he had the misfortune to perforate the 
target or anode of a Róntgen-ray tube, and this, in addition 
to destroying its focussing power, caused the vacuum to lower 
as the occluded gases in the platinum were driven out. The 
tube was one of the Queen self-regulating type with the 
platinum plate of the anode backed by nickel. A few a 
after, he was on the point of packing this tube in a large 
board box filled with “ Excelsior ” when it occurred to him tose 
if its vacuum had changed and to what extent. After heating 
the target or anode red hot he laid the tube down upon the 
closed cardboard box, taking up a new tube and placing it Ш 
the holder. Suddenly he heard a low but very clear musical 
note corresponding to A on the musical scale, and which came 
from the damaged tube. On placing his hand on the tube at 
various parts he could feel it vibrating violently. He timed 
the duration of the sound on three separate tests and the 
musical note lasted respectively 5, 15 and 174 minutes; in other 
tests made afterwards it lasted from 5 to 174 minutes. Some 
times the tube did not start when first laid down, but vary 
ably tilting and letting it fall back lightly would start 1 UP. 
Sometimes after it had stopped he could start it again а Secon 
or third time without connecting to the coil. The pitch 0 
the sound was always the same save on two occasions, #061 
several persons were talking near the tube; the pitch then 
varied, but when the room became quiet it resumed its us 
pitch. The amplitude of the sound varied, but could "c 
be head plainly in an adjoining hall or room from 20ft. to 80% 
distant. At the time the tube was singing, the induction сой, 
which was supplied from the street continuous-current lighting 
circuit of 117 volts, was not running, nor was there anythin 
else near to affect the tubeeither by an electrioal or mechani 
vibration; besides, the box and Excelsior” packing werea perfect 
cushion. By reason of the fact that it was necessary М 
warm up the platinum plate by the cathode stream, and s е 
anode tube was not only perforated but part of its andy 
expanded away from the nickel backing, one would natural) 
be led to think the phenomenon was akin to the well-known 
“Trevelyan Rocker” effect, in which the vibrations prom 
by & heated brass rocker resting on lead give out a eus 
musical note, although it is impossible to detect the puts 
vibrating. Mr. Hammer wonders whether it were poss 
that the conditions of vacuum and perhaps other 1 
istics of the tube were such that, after the energy supp ж 
electrically had set the tube going, it may have W | 
extremely sensitive that it responded to some etheric VIDTA 
tion which kept it active until it got out of step. This wo o 
soon occur, as the conditions were changed by the cooling 


| the electrode. 


Steam Turbines in a Private Plant.—In a recent issue of 5 
Electrical World of New York there is an interesting gin 
describing the steam turbine installation of the В. F. Go 
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Co., rubber manufacturers, of Akron, Ohio. The original 
plant of two 500kw. generators and one of 150kw. driven by 
reciprocating engines, was installed in the central station and 
space reserved for another 500kw. generator. It soon proved 
inadequate, however, owing to factory extensions, and in 
order to instal a sufficient additional capacity of the same 
type as those in use, an addition to the power house would 
have been required. It was found, however, that in the space 
reserved, two turbo-generators could easily be installed, one 
of 750kw. and another one of 400kw. Should further increase 
of power be necessary the 150kw. engine machine may be 
replaced by two 400kw. turbo-units. It will thus be seen that 
a power house originally laid out for an ultimate capacity of 
three 500kw. and one 150kw. machines may, with turbine 
machinery, be arranged to accommodate 2,950kw., or an 
increase of 80 per cent, and still retain the two original 
500kw. engine units. Both steam turbines are of the West- 
inghouse parallel flow type, the smaller being a single-cylinder 
and the larger a double-cylinder machine. Both are directly 
connected through semi-flexible mechanical couplings to two- 
pes 220-volt, 60-cycle dynamos, arranged at the switch- 
oard to operate in parallel with the three engine-type 
generators. The smaller machine operates at 3,600 revs. per 
min., and the larger at 1,800 revs. per min. An overload 
capacity of 50 per cent. is provided by by-pass valves at the side 
of the turbine. These also enable the machines to carry full 
load continuously should the condensing system break down. 
In the case of the 400kw. unit, no foundation was constructed, 
the turbine Deine supported partly upon a brick wall which 
had been part of the former building foundation and partly 
upon I beams spanning the condenser pit. This unit rests 
directly upon the power-house floor. The 750kw. unit rests 
at the four corners upon four brick and concrete piers, 12ft. in 
height, sd from a width of 22ft. at the top to Aft. at the 
bottom. th turbines operate condensing in conformity with 
the remainder of the plant, and are connected to a single con- 
denser located immediately beneath, in a concrete-lined pit in 
the basement. The aggregate electrical plant now installed 
comprises 2,300kw. in generating machinery and about 
4,000 H.P. in motors, divided in the approximate ratio of 3 to 
7 between continuous-current, variable-speed and alternating- 
current, constant-speed, induction motors respectively. The 
entire generating plant is 220-volt, two-phase, 60-cycle, 
furnishing current to one switchboard, from which 
is delivered directly to an alternating-current distribution 
system and part converted into 320-volt continuous cur- 
rent by two 200kw. rotary converters, these in turn sup- 
lying a continuous-current, three-wire distribution system, 
he buildings are usually divided into five independent 
sections, each served by a secondary 'bus bar. These are fed 
by heavy cables carried from the power house ’bus bar through 
a system of tunnels used in common with the factory distribu- 
tion systems for water, air, steam, signals, &c. In cases of 
especially concentrated loads, such as occasioned by the 
200 H.P. and 300 H.P. motors, special feeders are run from the 
power house in order to secure hatter voltage regulation upon 
the remainder of the motor and the lighting systems. In a 
few instances variable speed with inverse torque is obtained by 
means of an adjustable pulley. Large induction motors of 
150 H.P. to 300 H.P. are geared with a ratio of 1:5 directly to 
massive crude rubber rolls, one motor being usually located 
between two rolls, which it drives. The large continuous- 
current motor drives are of interest by reason of the variable- 
speed feature. The motors are installed in a concrete pit and 
geared to the rolls through a heavy Morse “silent chain” 
reduction gear. Further speed reduction is accomplished by 
massive toothed gearing. The motors are of 100 Н.Р. capacity, 
and each is provided with a standard controller located in front 
of a motor panel containing switches, circuit-breaker and instru- 
ments. The controller has nine points, giving 18 different speeds, 
with the two voltages available upon the three-wire system— 
namely, 160-320. Resistance in both armature and shunt 
winding are employed to effect the proper gradation of speeds, 
which range from 100 to 500 revs. per min. The adjustment 
of the turbine governor for steady loads is quite distinct from 
that for fluctuating loads. The former is a question of spring 
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tension and the latter of spring stiffness. The tension adjust- 
ment may be made while the machine is running, as the 
entire spring mount is attached to a sleeve surrounding the 
governor spindle and working between ball bearings. This 
tension adjustment enables any divisions of load to be 
secured as indicated by the switchboard meters. It is also 
used for synchronising. In practice, however, this is 
accomplished by a simple method, as follows :—The s 

of the turbine is brought a little above that of the engines 
already running, so that a slow blinking of the synchronising 
lamps is observed. By resting the finger lightly upon some 
part of the governor mechanism the speed may be brought 
down sufficiently to produce absolute synchronism for as lon 
a period as desirable, even as long as one minute if the load 
happens to be steady. By this means the tension adjust- 
ment need never be changed, as the slight excess speed neces- 
sary to synchronise is not appreciable when the machine is 
under load. In this instance the large turbine is usually 
given more than its share of load owing to the controlling 
influence exerted upon the engine plant. Sudden loads which 
would perceptibly check the engines prove imperceptible in 
the case of the turbines, a beneficial result which is felt 
throughout the entire motive-power system. No synchronous 
motors are employed, but rotaries and induction motors are 
more or less sensitive to fluctuations induced by sudden loads. 
Striking proof of the low-friction losses in the steam turbine 
is offered by the fact that if the vacuum is maintained at the 
closing of the turbine throttle, these machines will continue to 
revolve for 30 to 40 minutes. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, February 12th. 
PnRvsicaL Society. 

$ p.m. Meeting at the Royal College of Science, South Kensington, 
when Dr. R. T. Glazebrook, F.R.S., president, will deliver his 
address. 
InsTITUTION oF Civi, ENGINEERS: STUDENTS’ SECTION. 

8 p.m. Meeting at 25, Great George-street, S. W. Paper to be read 
„The сорау and Destructor Station at Plumstead,” 
T. S. Nash. 


SATURDAY, February 13th. 
INSTITUTION or ELECTRICAL ENGINEERS: Втсремтз’ SECTION. 

$ p.m. Visit to the Central Telephone Exchange of the General 

Post Office. Meet at Addle Hill entrance. 
INSTITUTION or ELECTRICAL ENGINEERS: Guascow Local. SECTION. 

7:30 p.m. Meeting at Heriot-Watt College, Edinburgh. Paper to be 
read. New Methods of Electrical Winding Gear for Collieries 
and Allied Purposes,” by Maurice Giorgi. In the afternoon a 
visit will be paid to Messrs. Bruce Peebles & Co.'s works. 


TUESDAY, February 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER Loca, SECTION. 
7:30 p.m. Meeting at Owens College. Paper to be read: ‘‘ Man- 
chester Tramways Equipment: Line and Rolling Stock," by 
J. M. McElroy. 
INSTITUTION OF Суп, ENGINEERS. . 
8 p.m. Ordinary Meeting. Paper to be submitted for discussion: 
„The Forms of Turbines most suitable for Low Falls,” by A. 
Steiger. 
WEDNESDAY, February 17th. 
INSTITUTION oF ELECTRICAL ENorNEEBS: BrinwINGHAM LocaL Section. 
7:30 p.m. Meeting in the University. Paper to be read: Notes on 
team Engine and Dynamo Testing," by R. Morcom. 
INSTITUTION or ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 
7:30 p.m. Meeting at 92, Victoria-street,S.W. Paper to be read: 
„The Testing of Alternating Current Machinery,” by R. J. Kaula. 
THURSDAY, February 18th. 
INSTITUTION oF ELECTRICAL ENGINEERS: LEEDS LocaL BzcTION. 
7:30 p.m. Meeting in the Yorkshire College. Paper to be discussed : 
* Alternators in Parallel," by H. Bohle. 


FRIDAY, February 19th. 
INSTITUTION oF MECHANICAL ENGINEERS. 

8 p.m. Annual General Meeting at Storey's Gate. The Council's 
report will be presented, after which the conclusion of the dis- 
cussion will take place upon The Heat Treatment of Steel.” 
Time permitting, the following Paper will also be discussed: 
“The Motion of Gases in Pipes, and the Use of Gauges to 
determine the Delivery," by Prof. R. Threlfall, F. R. S. 


SATURDAY, February 20th. 


Rovar INSTITUTION. 
3 p.m. Afternoon Lecture I. by the Right Hon. Lord Rayleigh, 
F.R.S., on The Life and Work of Stokes." 
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. THE ELECTRIC. LIGHTING OF DRURY LANE THEATRE ROYAL. 


` Considerable comment having been made lately in the daily 
Press. regarding the risk of fire in the historic playhouse known 
as Drury Lane Theatre, it may not be out of. place to review 
briefly the electric lighting arrangements, and to describe in 
detail the improvements which have just been completed. 
Some time ago the directors became Alive to the fact that the 
installation was not in such perfect condition as it might 
have been, and immediate steps were taken to provide a 
remedy. Those who have had experience in theatre lighting 
know only too well what rough treatment the: various 
appliances are subjected to, and. that specially designed 
apparatus have to be employed to withstand the wear and 
tear. Until the present alterations were commenced all leads, 
both ori the stage and in the auditorium, were carried in wood 
casing; and although this was excellent in many respects, yet 
here was a certain element of danger in this method; as far as 
the stage lighting was concerned. Of course, the matter was 
on quite a different footing as regards the auditorium ; the 
casing’ was on the surface, easy of access, and, being fitted 
very substantially in the first instance, was satisfactory in 
every respect. New distribution boards and quick-break 
switchés have, however, been fixed, and dll are ‘quite fireproof. 


TOR Positive Main Fuse Negative Main Fuse 
Board. Main Stage Board. 
Left Hand. Switches Right Hand. 


Ordinary Theatre 
Main Main 
++- ++- 


Еа. 1.—DraGRAM or CONNECTIONS. 


The stage, on the other hand, has been re-wired from the 
point at which connection is made to the company's mains to 
the lamps themselves. And the work has been done in such 
& way as to eliminate risk to the greatest possible extent. 
Every safeguard known to modern engineering has been 
adopted, no expense has been spared, and it is difficult to 
imagine how a fire could occur. It is perfectly safe to say that 
Drury Lane Theatre will never be destroyed by fire originating 
from an electrical source, so complete are the precautions. But, 
so as to make assurance doubly sure, an elaborate system of 


fire alarms has been installed, and, side by side with the glass- 


covered alarm boxes, are water hydrants all ready equipped 
with hose. A staff of professional firemen is always in atten- 
dance, and the breaking of a glass causes signals to be conveyed 
to various parts of the building, amongst them being the 
theatre fire station. The point of the outbreak is automati- 
cally indicated to the attendant, and he merely has to proceed 
to that point and turn on the hydrant. On this occasion, 
however, we are chiefly concerned with the electric lighting of 
the building, for which current is obtained from the Charing 
Cross and Strand Electricity Supply Corporation's mains. 
There are two separate and distinct sources of 2 х 100- 
volt main supply to the theatre. In an underground fireproof 
brick chamber there are fixed all the main switches, discon- 


.at the same. potential. 


necting fuse and distribution boxes, meters, &e. On the 
right-hand side of this chamber are the special theatre mains 
of the Charing Cross Company, and on the left-hand side are 
those taken off from the ordinary distributing network of the 
same company. These mains are brought in from the street 
through separate earthenware conduits, and at no point de 
they come into contaet with each other. They are encased 
with sheet-iron boxes, fastened to the wall and filled with sand, 
and in this chamber, at least, there is absolutely nothing 
inflammable, with the exception, of course, of the cable insu- 
lation, and. as this is all buried in sand it may be considered 
non-inflammable. Referring to Fig. 1, it will be seen that 
immediately on entering the building the middle wire of each 
set of three is divided, fuses, marked 2, 3, 6 and 7, being 
inserted in the branches. Two separate two-wire circuits are 
then taken to the main two-way switches, and pass from thence 
direct to the stage switchboard. By means of this arrange- 
ment it is possible to obtain the entire supply for the theatre: 
from either the special theatre mains or from the ordinary 
network, and if one of the, middle wire fuses should go 
only half the lights are extinguished. Moreover, by insert- 
ing. the fuses in the middle wire after it has been divided, 
dangerous rises in pressure on one side of the system, 
due to failure of a single middle wire fuse, are avoided. 
There is also the possibility of obtaining supply for, say, 
the positive side from the ordinary network and the 
negative side from the theatre mains, or vice versá, but, 
as a matter of fact, such an expedient is never resorted 
to, the entire supply usually being taken from the special 
theatre mains. The main two-way switches have a capacity 
of 1,000 amperes each and were made by the Electric and 
Ordnance Accessories Co. The two pairs of main cables 
consist of 91/12 gauge 2,500 megohm cables, and are arranged 
for a working density of 600 amperes per square inch. From 
the time that they leaye the main two-way switches, all con- 
ductors are encased in steel conduit, screwed and earthed. 
Stranded cables containing 61/14’s are employed for the rest 
of the house, and. the distribution boards for these, as well as 
the battens and batten boxes, were supplied by Messrs. 
Pinching and Walton. | | | 

After leaving the underground chamber the main cables 
pass to a switchboard on the stage level, which is a great 
advantage over those situated in the flies or some other 
.inconvenient position. The board at Drury Lane is so placed 
that the operator commands a full view of the entire stage, 
and owing to the fact that a new recess has been built for it 
there is no inconvenience caused to any of the company or 
stage operatives. At the end of the recess is fixed a polished 
slate board (Fig. 2), carrying three quick-break switches which 
control all the white, a and blue lamps respectively. These 
switches are in the midille wire. The outer conductors 
of the three-wire system, are taken directly to four dit 
tribution boards, fitted with fuses and seen above the 
regulator shown in Fig. J. By means of counter-weights, 
the heavy lids of the iron boxes containing these distribution 
boards may be held open or kept closed at will, and this is a most 
commendable. feature, considering their position and the con- 
ditions attendant upon theatre lighting. From Fig. 1, it will 
be observed that there are two main circuits running from the 
underground connecting chamber, and hence the three main 
switches in the middle wire on the stage board have each two 
poles, one for each middle wire, but, both poles are, however, 
And as the whole of the switchgear 
and regulators are in the middle wires, there is no difference 
of potential between any parts of them, and hence no posar 
bility of obtaining accidental short-circuits. The only part ot 
the board at which a difference of potential does exist is at the 
outer conductor distribution boards referred to above, an 
as these need only be opened when a fuse blows, it will be seen 
that the whole arrangement is about as “fool proof" and 
immune from danger as any apparatus for the purpose could be. 

The method of connecting the cables to the board is also an 
ingenious one. Under the London County Council regulations 
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it is necessary to have all the connections within sight and at 
the front of the board. In order to comply with this, the cables 
are carried from their respective steel barrels to the point of con- 
neetion in steel conduit of channel section, from which they 
emerge through side holes efficiently bushed ; to the end of 
each cable is sweated a thimble, and this is fastened, by means 
of a nut, to a brass strip on the front of the board, and pro- 
jecting "n beyond the edge. Thus no conductors pass 
through the slate base of the board, but are all insulated by 
air. АП points at which cables enter or leave the steel barrel 
are also bushed with insulating material, and inspection boxes 
are fitted at all bends, as well as at frequent intervals in the 
straight runs. Messrs. Johnson and Phillips supplied all the 
cable. 

The board carrying the various circuit switches and fuses is 


-a very fine piece of work, and consists of polished slate panels 


It is shown in Fig. 2. There are four rows of quick-break 
switches, the top row controlling all the white tempe the 
second all the red, the third all the blue, and the bottom 
various colours for special purposes. It is mainly divided into 
two parts, that on the left controlling all the lamps on the 
positive side of the system, and that on the right all those on 
the negative. It should be remenibered, however, that all 
these are in the middle wire. On tho top of the board carry- 
ing the three main double-pole switches are two voltmeters 
and two ammetera. The bottom row of switches serves a very 
useful purpose; it is frequently necessary to leave one par- 
ticular set of lamps on in a certain position, when all the rest 
of the stage is in darkness. Imagine that, during what is 
called a “ dark change," it is required to keep the blue lamps 
alight in the float, and that all the rest of the stage is to be 
plunged into total darkness. Under ordinary conditions the 
circuits would have to be switched off separately, and this 
would spoil the effect. To overcome this difficulty a separate 
"bus bar has been fixed, which is not controlled by the main 
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Fic. 3.—REGULATOR. 


switches, and is, therefore, always alive. 
order “lights out,” the attendant puts the “float blue” 
auxiliary switch on, and then, during the time the main 
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Fic. 2.—ST4AGxE BwrrcnBoARD. 


switches are off, he has time to re-arrange 
the ordinary switches forthe next scene. On 
receiving the order “lights up” he merely 
has to close the main switches, and the 
desired effect is obtained. 

To the right of the switchboard is the 
regulator (Fig. 3), which possesses several 
features of unusual interest. Similarly to 
the board, the regulator is divided into two 
main parts—one for the positive circuit and 
the other for the negative. The wheels for 
the individual circuits are also arranged in 
positions corresponding to those of the cir- 
cuit switches, the top row controlling the 
white lamps, the second row the red lamps, 
and the third the blue. Fig. 4 shows the 
eges arrangement of the regulator, and 

igs. 5 and 6 one of the movements in two 
different positions. In principle, the whole 
apparatus consists of a number of wheels 
mounted upon a common shaft, it bein 
possible to operate the “dimmers” or liqui 
resistances either collectively or individually 
by rotating the wheels simultaneously or 
singly. 

Referring to Figs. 5 and 6, it will be seen 
that each wheel is fitted on the shaft between 
a pair of ratchet wheels with teeth set in 
opposite directions. The ratchet wheels are 
fixed to the shaft by keys, but the wheels 
are mounted so that they rotate freely on 
the shaft, but are kept in position by thetwo 
ratchet wheels, which therefore act as collars 
in the usual manner. Each wheel carries 
two pawls, mounted one on each side and 
pointing in opposite directions, and these 
pawls are arranged to engage with the 
ratchet wheels, but their movement is so 
controlled that when the shaft is rotated with both pawls 
engaged, a rotary movement in one direction will turn the wheel 


with the shaft by transmitting the motion through one ratchet 


E 
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wheel and pawl, and when the shaft is rotated in the other direc- 
tion, the motion will be transmitted by the other ratchet wheel 
and pawl. The pawls are fitted with springs which cause 
them to engage with the ratchet wheels, and the wheels each 
carry two levers which are connected to the pawls by links. 
The levers act as stops on the wheel, and limit its rotation in 
either direction by coming into contact with two fixed stops, 
suitably mounted upon the frame of the regulator. These 
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remainder, each wheel is provided with an arrangement for 
lifting and holding both pawls clear of the ratchet wheels 
simultaneously, this ingenious arrangement taking the form of 
a quick pitch screw, at right angles to the shaft, carrying a 
nut which engages with the two pawls by means of their 
respective connecting links, the screw being fitted with a small 
lever by which it is turned and which projects from the side 
of the wheel. This arrangement also allows for any wheel or 
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Fic. 4.— GENERAL ARRANGEMENT OF REGULATOR. 


fixed stops are in the form of an inclined plane, and are so 
placed Њаё when the ends of the levers engage with them, 
motion is imparted and the pawls are lifted by means of the 
links and are disengaged from the ratchet wheels, one set of parts 
coming into action at each end of the movement of the wheel. 
By means of the arrangement described, the wheels are auto- 
matically disconnected from the shaft as soon as they have 
reached the limit of their movement, although they may be 


Fic. 5.—-SINGLE REGULATOR WHEEL. 


locked to the shaft in different relative positions, and the shaft 
may continue to rotate. On the other hand, if the direction of 
rotation of the shaft is reversed, the motion will again be 
transmitted to the wheels, as only one set of pawls is hfted 
at one time, and the other set is ready to take up the motion 
on the direction of the rotation being reversed. In order to 
allow for any regulator being operated independently of the 


wheels being left in one position while the remainder are 
operated by means of the main shaft. The wheels are fitted 
with short-circuiting switches in the usual manner. The 
shaft is fitted with worm gearing so as to obtain a steady 
movement of the generators. Both the switchboard and the 
regulator were made by Messrs. Ernest F. Moy (Ltd.). 

Fig. 7 is à photograph of the dimmer room, which is situated 
immediately under the regulator, and Fig. 8 is a section of one 
of the new type of dimmer shown on the left-hand side of Fig. 7. 
In the old type it was necessary to make the connection to 


Fic. 6.— SINGLE REGULATOR WHEEL. 


the lower electrode in the liquid itself, and as this frequently 
led to trouble, Messrs. Moy have introduced the new pattern, 
in which, as may be scen, the connection is made in air. 1$ 
arrangement also eliminates the necessity of boring а hole 
near the bottom of the vessel, through which to pass the con- 
ductor, and thus a fruitful source of leakage is done away with. 
The terminals to which the flexible leads are connected are 
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mounted upon solid pieces of porcelain fastened to the wall. 
When the movable electrode reaches its lowest position it 
makes metallic contact with the fixed electrode, but as the 
electrical contact is not absolutely perfect a short-circuitin 

switch is provided on each regulating wheel, as describe 

above. 
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Fio. 7.— DIMMER Коом. 


There are, on the stage, five front battens, 48ft. in length, 
each of which contains 250 lamps; these are said to be the 
longest battens in this country. In addition to these, how- 

, ever, there are also six back battens 38ft. 
in length. "The leads for the battens are 
taken up from the switchboard to the flies 
in steel barrel and there enter distribution 
boards encased in iron and provided with 
heavy iron lids which are hinged at the 
top and, therefore, close by gravity. 
Opposite poles are on separate panels, 
Mordey fuses are used, and the holes in 
the sides of the cases, through which the 
conductors pass, are bushed with insu- 
lating material. The ‘bus bars are 
divided for the three different coloured 
lamps and there is a separate pair of 
leads for each circuit, no common return 
being employed. The conductors, which 
must necessarily be flexible to allow of 
the battens being raised and lowered, 
are enclosed by a canvas fire hose. 
The stage plugs, which are of a very 
substantial pattern were supplied by 
Messrs. Moy. 

There are, altogether, alout 5,000 
lamps on the stage, exclusive of stage 
arcs, &c. One “effect” is obtained in 
a very ingenious manner and is due 
to the theatre engineer, Mr. Chas. V. 
Bretherton. In the kitchen scene it is 
desired to represent a very large roaring 
fire over which certain vessels are sus- 
pended. Of course, real flames would be 
quite out of the question, and to ob- 
tain the desired effect two rectangular 
wooden frames have been constructed, over which wire 
netting is stretched. Under the netting are fixed 16in. 
4 H.P. electric fans, so arranged as to cause a very strong up- 


SECTION or DIMMER.” 


draught, and tied to the netting itself are strips of very thin 
red silk gauze. Some red lamps between the fans and the 
netting, pros uee the requisite colour. When the fans are 
rotated the gauze is blown out vertically, and at a distance of 
only a few feet it is exceedingly difficult to convince oneself 
that they are not real flames; added to this is the whirr” 
caused by the fans, and the whole result is most realistic. 
There are many other devices operated electrically, but it 
would not be fair to divulge anything further. 

In the “prompt corner" is a set of small red and green 
lamps in series with which are similar lamps in various parts 
of the building; by means of these, visual signals may be 
conveyed to indicate to operators the precise moment at 
which certain things should be done. Thus noise is eliminated, 
and owing to the lamps being in series, the excuse for non- 
execution of an order, that the signal was not received cannot 
be advanced. 

In The Electrician, Vol. XLII., p. 325, there appeared a very 
complete description of the highly ingenious arrangements 
whereby practically the whole of the stage may be raised or 
lowered at will. At Drury Lane there are four “ bridges " or 
lifts, two worked by hydraulic and two by electric power. 
The former possess a certain advantage over the latter in that 
they can be moved or fixed at any angle, whereas the electric 
lifts can only be opera'ed horizontally. Mr. Edwin O. Sachs 


Fic. 9.— ONE oF THE BhI OS. 


was the consulting engineer for this part of the work, which 
was executed some years ago. Fig. 10 shows the electrical 
hoisting gear, by means of which the two hnge bridges are 
safely and noiselessly raised or lowered so as to facilitate the 
setting of scenes without having recourse to the old fashioned 
method of building up the stage by means of wooden plat- 
forms. The dead weight of the bridges is taken by counter- 
weights, and provision is made for operating by hand in case 
the current should fail. Each section (Fig. 9) measures 40ft. 
by &ft., and the total weight ia about 64 tons, of which 43 
tons is counterweighted. The length of travel is from the 
mezzanine floor, situated 8ft. 6in. below the stage, to 10ft. 
6in. above the stage. The legs of the girders are of consider- 
able length, and slide in angle irons attached to steel stanchions. 
The mechanism which elevates the bridges is situated entirely 
below them (see Fig. 11), and each bridge has a set of motors 
and gear to work it. Energy is supplied to four-pole enclosed 
shunt-wound motors, each of which develops 71 Н.Р. at 520 revs. 
per min. These machines were made by the Thames Iron- 
works Co. Speed is reduced in the ratio of 104 to 1 through 
large worm gearing, the worm wheel being geared to a shaft 
which carries two winding drums making 5 revs. per min. 
Upon these drums are wound steel wire ropes, which pass 
over guide pulleys and are connected at four places to the 
legs of the bridges—one near each corner. The normal speed 
of lifting is 16ft. per min., which may, however, be reduced 
to 6ft. per min. New starters of the Perfecta type have 
recently been fitted, and there is also a magnetic brake. 
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The re-wiring of the theatre was commenced some con- theatre as immune from fire risk as possible, and they have, 
". siderable time ago, and it was not until a great part of the | in so doing, complied with the Council's regulations to the 
work had been completed that the London County Council letter. 


Fic. 10.— GENERAL View or HoisriNa GEAR. 


suggested that alterations should be made. As a matter of 
fact, the London County Council have no legal authority to 
compel the proprietors of Drury Lane Theatre to comply with 


We are indebted to Mr. Adrian Collins, consulting engineer 
to the Drury Lane Theatre, for his courtesy in showing us 
over the theatre, and also to Mr. Chas. V. Bretherton, under 
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their regulations, as the theatre is worked under a Royal | whom the entire work has been carried out by the peru 
patent; but the directors have, in their own interests and in | staff, and. from whom we obtained much of the detaile: 
the interests of the publie, taken every precaution to make the | information contained in this article. 
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RADIO-ACTIVITY.* 
BY FREDK. SODDY, M.A. 
(Continued from page 616.) 


The Energy of Radio-uctire Change. —Rutherford and McClung 
(Trans. Roy. Soc., 1901, 196, p. 55) deduced from a determina- 
tion of the energy required to produce an ion in air, and from 
the number of ions produced by uranium, that 1 gramme of 
uranium oxide must radiate every year energy equivalent to 
9 03 calorie as а minimum estimate. This amount would raise 
a weight of water equal to that of the uranium compound 1°C. 
in 30 years. The determination by Rutherford of the mass 
and velocity of the particle constituting the a-ray of radium 
(compare p. 297) enabled him to calculate the kinetic energy 
of the individual a particle. This is 4 те, where s is the mass 
and r the velocity of the particle. J. J. Thomson has shown 
{compare p. 132) that in 1 cubic cm. of hydrogen gas there 
are 3:90x 10'" molecules — 7:8 x 10'? atoms. One gramme of 
hydrogen, therefore, contains 11,200x 7-8x 10? =x 7 x 10? 
atoms, and the mass of the hydrogen atom is 1:15x 107? 
gramme. The mass of the а-гау particle is 1:6 times that of 
the hydrogen atom —1:91 x0 ™ gramme, v= 2:5 x 10? em. per 
sec. and 1v? = 6x 10-9 erg. The energy of the «ray particle 
is thus between one-hundred-thousandth and one-millionth of 
an erg. 

The energy emitted by radium compounds has recently 
been experimentally determined by Curie and Laborde (¢ »nptes 
Rendus, 1903, 136, p. 673). Two methods were employed. 
In one a known quantity of the radium compound was placed 
in a Bunsen ice calorimeter, and the heat evolved in а defi 
nite time measured by determining the quantity of ice melted 
in the usual way. In the second the radium was placed in a 
metal block and temperature of the block above that of the 
surrounding air-bath determined. The radium was then 
replaced by a coil of wire that could be electrically heated, 
and the current measured which it was necessary to pass 
through the coil to maintain it at the same temperature 
above the surroundings as was maintained by the radium. 
The quantity of heat supplied in unit time could be 
determined from the electrical measurements, and this was 
equal to that supplied by the radium. Curie and Laborde 
give as the result of their measurements that 1 gramme of 
radium evolves about 100 gramme-calorics of heat per hour, or 
sufficient to ruise its own weight of water from the freezing to 
the boiling point every hour. In about 40 hours sufficient 
energy is evolved to decompose its own weight of water com- 
pletely into its constituents, hydrogen and oxygen. Now in 
this reaction, the change of hydrogen and oxygen into water 
or vice versa, more energy is involved, weight for weight of 
matter employed, than in any other chemical reaction known. 
Hence, in two days the radio-active change of radium evolves 
more energy than is ever evolved by the same quantity of 
matter in ordinary chemical change. The change of radium, 
however, in two days is quite inappreciable by ordinary 
measurement. Now, on the disintegration theory, it is to be 
expected that the heat-emission from a radio-active substance 
will be proportional to the a radiation from it. For the latter 
is à measure of the amount disintegrating. This conclusion has 
been directly proved by Rutherford and Barnes (Nature, 
October 29, 1903) They measured the heat effect from 
a quantity of solid radium bromide which had been kept for 
some weeks in the solid state. "They then removed the 
emanation by heating it and condensed the emanation hy 
liquid air in a glass tube, which was then sealed. "They found 
that the heat evolution from the radium was much reduced by 
this treatment, and decreased further for the first few hours, 
as the imparted activity in the radium compound decayed 
until a minimum of about 30 per cent. of the original was 
attained. From this point the evolution of heat com- 
menced to slowly increase. The emanation sealed up in 
the glass tube gave, on the other hand, a large heat 

* These articles are based on a series of 12 lectures which Mr. Soddy 
has delivered at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 


published in book form by The Electrician ’* Printing and Publishing Co. 
All rights reserved. 


evolution, so that the sum total of the heat given out by the 
radium and the emanation together was at any time equal to 
that given out from the radium originally. In a few hours 
after separation, the heat effect of the emanation, and of the 
activity imparted by it to the walls of the tube, equalled 
70 per cent. of that originally given by the radium. The heat 
effect from this point slowly decreased at the same rate as the 
activity of the emanation decayed. About 6 per cent. of the 
emanation was not removed from the radium by the heating. 
Therefore, the heat effect is at all times proportional to the 
a-radiation, and follows the same changes as the latter when 
the emanation is removed. The extreme importance of this 
result in another direction must not be overlooked. The 
actual quantity of emanation obtaipable fróm radium is almost 
infinitesimally small, being for any available quantity of 
radium compound a practice y invisible bubble of gas. Yet 
70 per cent. of the large heat evolution is not due to the 
radium but to the presence of this gas. This is an unanswer- 
able argument in favour of the view that the energy emitted 
by radium comes from the internal energy of the atom when 
it disintegrates, and is not derived from a hypothetical external 
source, which radium alone has power to respond to. 

The argument may be pushed one stage further. It is 
probable that by far the greater part of the energy liberated 
in disintegration appears as the kinetic energy of the ч 
partic'e expelled. For if one atom of radium disinte- 
grates into one a particle and one atom of emanation, by 
a well-known mechanical principle, after disintegration the 
momentum of the a ray particle will be equal and opposite to 
that of the emanation particle. The velocities will, therefore, 
be inversely proportional to the masses. From evidence of 
the rate of diffusion of the emanation, to be considered later, it is 
probable that the atom of emanation is at least 50 times heavier 
than that of the a particle, and the velocity of the latter will 
therefore be 50 times greater. The kinetic energy is, however, 
proportional to the square of the velocity, so that the kinetic 
energy of the a particle must be at least 50 times greaterthan 
that of the rest of the atom. If more than one a particle is 
produced by the disintegration, the probable result would be 
that an even less proportion of the energy is received by the 
heavier particle, for the expulsion of two a particles in opposite 
directions would neutralise each other's effect, leaving the heavy 
nucleus at rest. Hence, on the disintegration theory, all but 
a few per cent. of the heat effect must be due to the bombard- 
ment of the matter of the radium and the walls of the contain- 
ing vessel by the « particles expelled. 

"Hence if we divide the energy emitted by radium in unit 
time by the energy of the individual a particle we obtain as 
a result the number of a particles expelled by a given mass 
of radium in unit time. 

100 gramme-calorics— 4:2 x 10? ergs. 

Kinetic energy of the a particle— 6 x 1079 erg. 

.. Number of а particles expelled by the gramme of 
radium in one hour=7 x 10. 

Number expelled per second —2 х 1011. 

In uranium and thorium the number is probably of the 
order of 1079 of this, or 2x 10°. To find the number of atoms 
breaking up per second in these elements it is necessary to 
know how many a particles are expelled from each atom. 
Now in the case of radium and thorium there are known to 
be at least five stages in the disintegration, each of which 
occurs with the expulsion of at least one a particle. Hence 
five is the minimum possible number of a particles produced 
from each atom in these cases. On the other hand, if the 
original atom is entirely resolved in a particles hy the disinte- 
gration, not more than 150 could be produced, assuming that 
the mass of the products is equal to tlie mass of the original 
atom. Hence within these limits we may find the number 
of atoms disintegrating per second. In radium there are 
2x10" a particles expelled per gramme per second, which 
must be divided by 5 and by 150 to obtain the maximum 
and minimum number respectively. 

Maximum number=4 х 10 per gramme per second. 
Minimum number=1°33 x 10? per gramme рег second. 

Internal Energy of the Radium -A - In 1 gramme ‘of 

radium there are 225 times less atoms than in 1 gramme 
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of hydrogen, or 39x10". We can divide this number 
by the number disintegrating per second, and the quotient 
multiplied by the number of caloriés produced by radium 
per gramme per second will give the total energy evolved 
during the complete disintegration of a gramme of radium. 
The result is 2:8x10? for the minimum and 8:4x 10" 
for the maximum value. The energy produced in the for- 
mation of 1 gramme of water from its elements is approxi- 
‘mately 4x10. We thus see that in the atomic disinte- 
gration of radium about a million times as much energy 
on the minimum estimate is produced as is produced in 
any known chemical change. The question naturally arises 
whether this energy is only possessed by radium, or is not 
common to heavy elements in general. The normal character 
of radium as a chemical element and its close resemblance to 
the other elements of the same family which are not radio- 
active—viz., barium, strontium, &c.—points to the conclusion 
that the internal atomic energy of the inactive heavy elements 
is probably of the same order of magnitude as in radium, but 
the absence of change in these cases prevents our obtaining 
any information concerning it. In the case of uranium and 
thorium, the internal energy must be regarded as of a similar 
order of magnitude to that of radium, and their relatively 
feeble radio-activity is to be ascribed solely to their slow rate 
of disintegration. "These considerations force us to the con- 
clusion that there is associated with the internal structure of 
the atom an enormous store of energy which, in the majority 
of cases, remains latent and unknowable. For the heaviest 
elements the property of spontaneous atomic disintegration 
reveals its existence and enables its amount to be calculated. 

The Probable Life of the Radio-elements.—If the number of 
atoms in a gramme of radium is divided into the number of 
atoms disintegrating per second, the quotient is the propor- 
tionate amount breaking up per second—that is, the radio- 
active constant A. This is, therefore, between 10-! and 
3 x 10 for the case of the element radium. For thorium 
the value of А may be taken as being 10-* of this—vi*, 
between 107" and Зх 10 *. For uranium, owing to the 
existence of only one stage in the disintegration giving 
a-rays being known, the limits are somewhat wider—viz., 
between 5 х 107" and З х 107*, This result gives us, between 
certain fixed limits, the lives of the three ** permanent” radio. 
elements, which are too long to be directly determined ex perimen- 
tally. We see that in a year not more than onethousand-millionth 
part of thorium can undergo change, so that it would require, 
as a minimum estimate, seven hundred million years for one- 
half of the total amount originally present to undergo change. 
In the case of radium, between one three-thousandth and one 
hundred-thousandth changes per year, so that it would require 
between two thousand and seventy thousand years for the 
quantity to be reduced by one-half. 

In the following table the radio-active constants of the 
most ронад ty pes of radio-active matter have been arranged 
in order :— 


À 
Thorium emanation.................. 1:16 x 10 
Thorium X — 
Radium emanation 666669 X 
ЕВИ ао ep uae Ces vs 4 x 1077 
Calculated values. 
. between 107"! 
Rai У ези | ШҮ 3x 10-8 
Тай Í between 5x10" 
TT | and 3x10" 
: between 10-5 
Thorium d Bud 3x 10-7 


This way of regarding the subject brings into prominence 
a question of great importance. The energy of radio-active 
change is enormous, judged by that of any other change 
we know of, but it is not inexhaustible. When we con- 
sider an element like radium, which is exhausting its store 
at the rate of 100 gramme calories per hour, it is certain 
that it cannot last for any very lengthy period of time. 
The considerations just deduced show that it cannot have been 
in existence for more than a few hundred thousand years at 
most, if it has been radiating its energy at a constant rate con- 


tinuously. But we,must assume that the minerals of the 
earth's crust have been in existence as such far longer than 
this, so that it appears certain that the radium we find in 
pitchblende either has not been in existence so long as the 
mineral containing it, or else it has not been disintegrating in 
the past so fast as at present. It might be thought that the 
latter offers the more probable solution of the difficulty, but a 
broad review of the facts as at present known, certainly favours 
the first alternative as the more philosophical explanation. The 
disintegration theory requires that we should regard all radio- 
activity as being due to the steady break-up of a specific 
elementary form of matter. Whether the radio-activity is 
“ permanent " or “temporary” is a question merely of degree. 
There is no more difficulty in regarding radium itself as the 
disintegration product of a heavier element in pitchblende, 
than there is in regarding the emanation as a disintegration 
product of radium. Until this has been experimentally dis- 
proved it is the easiest way of regarding the question. But 
the difficulty is in the end the fundamental one, connected with 
all theories of cosmical evolution. If a steady change is going 
on in one direction, either a complementary change in the 
opposite direction must be proceeding simultaneously, or the 
age of the universe must be limited with reference to the past. 
The point is that if the existence of radium at the present 
stage of the earth's history can be accounted for in the manner 
suggested, the cases of uranium and thorium are less pressing. 
The limit of age can be put so far back as to be in agreement 
with the requirements of other sciences, and the additional 
assumption that there is a process of upbuilding of the heavy 
elements from the lighter ones going on in the universe is not 
absolutely necessary in the present state of knowledge. À 
further discussion here would be unprofitable, as the question, 
so far as radium is concerned, is certain to be experimentally 
settled in the near future. 


(To be contnued. ) 
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THE EFFICIENCY AND COLOUR OF OSMIUM LAMPS. 
BY PROF. F. G. BAILY, M.A. 


The new osmium lamps, invented by Herr Auer von Wels- 
bach, show such a high efficiency that, though their low 
resistance renders them inconvenient for use as single lights, 
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it may be found desirable to substitute them for carbon mr 
when groups are required. At present they are made n » 
E.M.F.s up to 55 volts, and at that pressure the smallest "i 
of lamp is 32 British standard candles. The writer has recen' | 
examined several of these lamps, and the results are give! 
below, as they may be of interest. ss 

The examples were all 32 c.p. 55-volt lamps, made p | 
Gaselhihlicht und Elektricitáts-Gesellschaft of Vienna. ey 
are fitted with the Edison screw cap, and have much the ie 
size and shape as a 32 с.р. carbon lamp. There are three us 
of wire, each anchored at the end, the total length of wir 
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being 40cm. with a diameter of 01mm. The specific resistance 
at the normal temperature of use—a bright yellow heat—is 
10 C.G.S. The wire is very hard, and as brittle as glass, with 
a dull greyish-white surface. 

Five lamps in all were tested, and as the variation between 
the five in candle-power and efficiency was very slight, it will 
be sufficient to give the mean values obtained. The lamps 
were tested for candle.power against a standard Edison and 
Swan 16 c.p. зар by а Lummer-Brodhun photometer in the 
ordinary way. The results were as follows, candle-power 
being taken to mean candle-power in a plane perpendicular 
to the axis of the lamp :— 


| Candle Watts per Candles Resistance 
E. M. F. | Current. power. | candle. per watt. in ohms. 
30:8 0:744 2:8 | m 0:102 40-7 
35:4 0:812 4:81 60 | 0:167 43:7 
40-4 0:90 8°76 4°26 0:285 45:0 
45:5 0:97 14:5 3:04 0:380 46:8 
50:5 1:032 22:0 | 2:87 0:422 48:8 
55:6 1:106 82-6 | 1:89 0:529 50:3 
60-6 | 1:178 45:4 | 1:57 0:637 51:4 
These results are embodied in the diagram. It will be 


noted that in general the curves resemble those of the carbon 
filament lamp, but the agreement is not exact. "The resistance 
increases with the temperature, while that of carbon between 
a red heat and a yellow heat slightly diminishes. Therefore, 
the watts absorbed, as the E.M.F. is raised, increase more 
rapidly for the osmium than for the carbon lamp. Nevertheless, 
the increase of candle-power is more rapid in the carbon than 
in the osmium lamp. Thus it varies as the sixth power 
approximately in the former, while the curve shown above 
is of the form c.p. = 3:5 x 1079E*. The relation of efficiency 
(candles per watt) to candle-power for the osmium lamp 
is e—0:065P?*', as against 0 025P** for a carbon lamp. Thus 
the improvement of efficiency is more rapid in the carbon 
lamp than in the osmium, a result which is corroborated by 
further tests given below. 

The important point about the lamps is their efficiency, 
which at the normal pressure of 55 volts is 1:9 watts per candle. 
There has not yet been time to take tests of life, but a report 
by Dr. Wedding, of the Berlin Technical School, in June, 1903, 
deals fully with this matter. Eighteen lamps were tested, 
and gave an average of over 1,900 hours, while somo ran for 
upwards of 4,000 hours. The average thickness of wire in his 
tests was apparently slightly greater than that in mine, but the 
efficiency he obtained was 1'7 watts per British candle, so the 
conditions of the test were not relaxed in favour of a long life. 
The average candle-power at the end of the life was about 
80 per cent. of the initial value, and the efficiency averaged 
2:] watts per candle. "This life and maintenance of efficiency 
would scarcely be attained by a carbon lamp starting at 4 watts 
per candle, so the osmium lamp may be considered to have at 
loast twice the efficiency of the carbon lamp under equivalent 
conditions. 

Àn attempt was made to determine the colour of the light. 
On comparing the spectra of the two no appreciable difference 
could be detected by the eye. A carbon lamp was then 
adjusted until the light given by it was of the same colour as 
that of the osmium lamp, the photometer being used for the 
comparison. The candle-power and efficiency of the carbon 
lamp were then determined. The lamp used was a 32 ср. 
105-volt high-efficiency lamp. 


E.M.F. on Watts per candle, Watts per candle, 


osmium lamp. osmium lamp. carbon lamp. Ratio. 
50 2:4 2:65 | l1 
45 | 82 3-9 | 1:2 


A second lamp of a different make gave 2:0 watts per candle 
when giving the same colour as the osmium lamp at 55 volts. 

The values for the carbon lamp are not very precise, as à 
change of about 5 per cent. in the E. M. F. was required, in 
order to reverse the relative colours of the two lamps. The 
point of equality of colour was taken to be midway between 
these values. However, repetition of readings gave y 
concordant results. It is clear that the cause of the hig 


efficiency of the osmium lamp lies mainly in the higher tempera- 
ture which the metal will stand, but it seems to be a slightly 
more efficient light radiator than the carbon, especially at the 
lower temperature, though the ratio is probably reversed at 
higher temperatures. This result also follows from the first 
set of experiments, where it was found that the efficiency of the 
carbon lamp increased more rapidly than that, of the osmium 
lamp, as the E. M.F. and candle-power were raised. | 

The colour may be defined as similar to that of a carbon 
lamp running at 2:1 watts per candle. The lamps should form 
excellent secondary standards of light, because of the whiteness 
of the light, the small deterioration of the candle-power, and, 
lastly, because of the smaller variation of candle-power with 
change of E.M.F., rendering error of adjustment of E.M.F. 
less serious than in the case of the carbon standard lamp. On 
this account they should be adjusted to a definite E.M.F., not 
to a definite current. 


ON THE MAGNETIC DISPERSION IN INDUCTION 
MOTORS, AND ITS INFLUENCE ON THE DESIGN 
OF THESE MACHINES.* 
BY DR. HANS BEHN-ESCHENBURG. 
(Continued from page 527). 


In the same way we have to consider the combination of a limited 
number of phases in the stator and rotor windings. There are slight 
fluctuations, on the one hand of the self-induction of the combined 
stator windings and of the combined rotor windings, and on the 
other hand of the mutual-induction between the stator and rotor 
windings, fluctuations which depend on the different positions of 
the rotor and on the variations from instant to instant of the 
primary current. In a motor with three-phase stator windings 
and three-phase rotor windings we must distinguish two particular 
positions of the rotor and two particular moments in the periodical 
changes of the current. In the first position, the three phases of 
the rotor winding correspond exactly to the three stator phases; in 
the second position the rotor phases are displaced one-sixth of the 
pole switch. Further, the first moment in the changes of the current 
is taken when the current of one phase is at its maximum, the 
second moment when it is at its zero value. If we compare the 
mean value of the self-induction of the three stator phases, in these 
four cases, with the mean value of the mutual-induction between 
the three stator phases and the three rotor phases, we observe 
a small difference, which diminishes rapidly with an increase in the 
number of slots; for example, for six slots per pole this difference 
may amount to 1:2 per cent., for 12 slots to 04 per cent. We have 
here further to consider the influence of the wave-form of the 
primary currents on these effects, which we put together under 
the designation of winding-eoefficient.“ А 

However complicated the relation between the winding-coefficient . 
and the primary and secondary numbers of the slots in the parts 
may be, yet it must always be smaller the larger the number of the 
slots, of the primary on the one hand or of the secondary on the other. 
Let us denote by N the mean value between the primary and 
secondary nunibers of slots per pole-pitch, then broadly, as we are 
here dealing with the subject, this coefficient, which we will denote 
by оџ, may be set out by the expression 

1.3K. 
6121 38 25 (4) 
where K, has the meaning of a function of N to be determined 
experimentally from case to case, but which generally differs but 
slightly from the constant value of unity, and, in general, also 
expresses all those intluences which may arise from the various 
distributions of the winding in different partsof the phase, and from 
the winding pitches. In the coeflicient K, are also contained the 
effects of the form of slots or teeth upon these phenomena, and on 
the influence of the inequalities of magnetic reluctance in different 
positions. 

In the cases hitherto considered, we have, indeed, discriminated 
between primary and secondary systems, but it is immediately evident 
that, in the motor, each of the two winding systems, stator or rotor, 
has for the carrying out of this calculation to be regarded as at one 
time acting as primary, and at one time as secondary. 

The value of e, according to formula (4) may now at once be 
inserted in formula (3), since, as above explained, we may put the 
maximum value of the induction as proportional to the coefficient 

* The researches described in this communication were imparted in 
April, 1903, to Prof. Silvanus P. Thompson, on whose suggestion thay 
were communicated in their present form to the Institution of Electrical 
Engineers in the summer, and have since been translated into English. 
The Paper was read in abstract by Prof. Thompson at the meeting of the 
Institution on January 15, 1904. 
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of self-induction L, and the mean value as proportional to the 
coetticient of mutual-induction M. Therefore we have 

where A denotes a residual term which arises from other relations 
than those described under the name of winding.coefficients. We 
now discover as a further cause for the difference L — M, the oecur- 
rence of the so-called magnetic stray fields or magnetic dispersion, 
as will be described in the following sections. 


$ 2. PERIPHERAL Dispersion (Mantelstreuung). 


In every motor there come into operation several considerable 
magnetic dispersions or leakages, which we will separate into two 
stray: fluxes. One of these, the so-called peripheral dispersion, runs 
along the face of the bore of the stator, and along the face of the 
cylindrical periphery of the rotor, since between the tops of the iron 
téeth of each single system, over the openings of the slots, there 
обепгв а leakage of magnetic lines. These stray fluxes along the 
peripheral surface will bear to the mean total flux F the same pro- 
portion as the magnetic reluctance of the path followed by the flux 
F bears to the magnetic reluctance which is interposed in the path 
of: the stray magnetic flux between the tops of the teeth. The 
magnetic reluctances between the tops of two neighbouring teeth or 
tlie -magnetic reluctance of the opening of a slot may, for open 
slots, be assumed to be about proportional to the width X of opening 
of the slot; further, it is, of course, inversely proportional to the 
tooth-length in the axial direction, or to the iron-length b of the 
core, and inversely proportional to the thickness of the layer in 
which the passage occurs. This thickness may be set down tenta- 
tively for the usual forms of slots as O'lem. In order to take into 
account the influence of the special forms of slots in particular 
cases, we will further introduce a coefficient, K,, which will require 
to be experimentally determined. Then we may set | 

iar cd Э X 
| | Р їх bx K; 
For closed slots, in place of the air-slit in the peripheral surface 
there is à very thin bridge of iron. The thickness of this iron 
bridge will amount to about 0-lmm. at the thinnest place. These 
iron bridges ought, under normal running, to become completely 
saturated by the stray flux, so that for their resistance we may 
reckon them tentatively to have a permeability as low as u — 100, 
If now the length of the iron bridge at its thinnest place amounts 
t0, say, Xem., then the magnetic resistance for the closed slot may 
be set at ‚ X 
p = — 


b. Ko 

The stray flux along the peripheral surface of the iron cylinder 
forms a magnetic circuit surrounding the primary coils which will be 
distributed in the slots over a third of the pole-pitch. The chief 
resistance in this circuit is constituted by the paths of passage at 
the openings of all those slots which at the peripheral surface 
include one primary coil. If, as before, N denotes the number of 
slots in one pole-pitch, then one primary coil is included or bridged 


over by z slot openings. The resistance of the magnetic eireuit of 


the stray flux f is, therefore, about equal to 3 XP The resistance 


in the path of the main flux F which passes out of the primary 
system into the secondary is approximately 
_ 88. 

2rxb’ 
where ô is the air-gap length from iron to iron, b the axial length 
of the iron core, r the length* of the pole-pitch at the face. 

We may denote by the coefficient v, the quotient of the stray 
flux by the main flux F, and obtain approximately 


f n К, 


gum а , for open slots; . , . (5) 
2 FON 2N xr x X’ Р 
— < р 
AK. 
and 0 22 E mr x- for closed slots. . (54) 
4 x T x 4 


$ 8. FLANK DISPERSION (Stirnstreuumg). 

A second kind of magnetic dispersion which also occurs in every 
motor consists of the magnetic flux which exists outside the iron 
core Those parts of the winding which constitute the end con- 
nections between conductors in the slots, and which project as 
curved winding-bunches or bends at the flanks of the stator and 
rotor cylinders, give rise to a magnetic flux outside the iron core 
bodies. This flux surrounds these curved connections in such a manner 
generally that only a small fraction of the flux created by the bends 
of the one system intersects the bends of the other system. These 
bends, or end connections at the flanks of the motor, are.in the 
D Te due cu uerum ME MM ШОГУ REOS 


. * For motors in which the peripheral surface is interrupted by open- 
ings of slots, the length т must be reduced by about the total width of all 
the openings of slots within one pole-pitch, corresponding to the increase 


of no-load current produced by these openings. 


motors of ordinary construction, more or less closely or completely 
surrounded by the solid iron parts which form the housing, the 
casing and the clamping plates for the laminated core bodies. Yet 
it is possible so to choose the distance between the winding and these 
iron structures that only a small part of the stray flux created by 
these parts of the coils (and which we shall call flank - dispersion) 
passes into iron. | 
In the main this stray flux is equal to the magnetic flux which 
would be created by an independent group of coils of a form similar 
to the two projecting bends at the two flanks if put together asa 
coil. What is necessary is, therefore, to determine the self-induction 
coefficients of similarly-constructed coils, and the coefficients of 
mutual. induction between such coils if placed in such positions 
relatively to one another as would about correspond to the respec. 
tive positions of the projecting bends in the stator and the rotor. 


Ф $ 


Fic. 4. 


There was undertaken a series of self-explanatory measurements 
on variously-shaped coils of this sort, away from any iron cores, in 
order to obtain practically for the various forms reasonable esti- 
mates of the influence of the lengths of the windings, the distribution 
of the windings in separate coils and the mutual-induction between 
the coils. In this investigation one is chiefly concerned with two 
shapes of coil, viz. :— 

(i.) With coils the end bends of which are straight ou’, or in 
approximately the same (cylindrical) surface as that in which lie 
those portions of the coils that are placed in the slots: | 

(ii.) With coils the end bends of which are bent up or down out of 
this surface. | 

Fig. 4 depicts а group of three straight-out coils nested against 
one another; Fig. 5 & group of three coils having the bent ends 
turned up. The details of the research of the different forms of 
coil may here be passed over. The results can be assembled in the 
following practical rules 


w 


Ета. 5. 


The coefficient of self-induction of a single coil which consists of 
W turns having a mean length of one turn “, is, approximately. for 
all forms existing in practice 

A, =6W? x]. 

The coefficient of self-induction of a group of coils. which аге 
laid within one another at small distances apart as are the coils in 
motors, having a total number of turns W and a mean length of 
turn /, amounts approximately to 

A=c XBW? xl; . 
where c varies between 0*7 and 0°55 for groups of two to five colis. 
or on the average 4,7 BOW? x Г. 


If into the neighbourhood of the coils iron bodies are [dde de 
which may represent the nearest iron parts in the neighbourhood o 
the bent ends at the flanks of the motor, then the coefficient of self- 
induction will be increased about 20 per cent. The mutual induction 
between the end bends of the stator and rotor may diminish the 
value of the self-induction by 20 to 50 per cent. according to the 
arrangement of the bends. | | 7 

The coefficient of mutual-induction of straight-out coils, which are 
held at the usual distance from one another, amounts to about 50 per 
cent. of the coeflicient of self-induction; the coefficient of mutual- 
induction between a straight-out and a bent-up coil, or between со 
coils bent up in opposite directions, amounts to about 20 per cent. о 
the coefficient of self. induetion. | 

As a mean value for the coefficient of self-induction of the end 
bends, which cause the flank dispersion, after taking account of the 
influence of the iron masses and of the mutual induction, we may 
write A-RE.xS5xWixl; 
where the coefficient K, relates to the influenceof the winding arrange- 
ments and of the iron structures, so far as these depart in special 
cases from а mean value. For /, the mean length of one winding 
of the end bends lying outside the slot, we deduce from the dimen- 
sions of the motor an approximately generally valid relation 0 9 8 
may again in special cases require to be reduced to a mean value by 
the insertion of a coefficient. | | 

The length of the bend of one coil comprised at the two flanks is 
equal to double the length of the pole-pitch r, increased by adding 
four times the distance which the end bends project beyond the core 
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body Butthe length of this projection is itself approximately propor- 
tional to the pole-pitch, since the coils must stand out 80 much the 
further the more the intervening coils over which the end winding 
has to span. So we put 
l=8r x K, 
and so get approximately 
A=K,xlOxW' xr; . .. .. . (6) 
in which the constants K, and K, are comprised in the constant K,. 
In order to ascertain how much this species of self-induction 
contributes to the dispersion-coefficient о, this coefficient of self. 
induction A must be divided by the coefficient of self-induction, L, 
of the whole winding. 
Now, according to the known formule, we have approximately 
Le i7 WXx Ox zr, 4W!xbxr 
22 ) 7 
and the flank-dispersion, therefore, has a dispersion-coefficient c, 
defined* by 
LÀ 25xK,x? 
zs b is ‚ (7) 


Since K, signifies, just as K, did, a constant needing to be deter- 
mined experimentally, we shall in that which follows write simply 
K, in place of K,. 

To the losses of magnetic flux indicated under the preceding 
sections, $ 1, $2 and $8, there may in special cases be adjoined 
other losses not here specifically considered. For the following 
experimental investigation we confine ourselves to these three 
sources of loss, and collect together for the estimation of ø the results 
now obtained. 
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By forinula (3) a gl -M 
~ L e 
By formula (4) 
L—M_13~xK, 
L^ Ne te 


Now A consists, on the one hand, of the соћсіспі e, indicated 
in formula (5) 
AM Kax? „ 
QxXxNxr' 
and, on the other hand, of the coefficient «, of formula (7) 
_ 25x K, x ё 
fpc > ршн. 
Therefore we obtain 
„26, 1. 2 oxó 
= = dria 8 
d Kiya t Pay INC > b E 
Tho individual constituents of « we may for simplicity of exposi- 
tion denote thus 


9e K 12.6 is the winding coefficient (see equation 4); 


N3 
€ . е . . 
: th heral d : 
XN is the peripheral dispersion 


2e,zK SX is the flank dispersion ; 


and o = 20, T 20 1 2%. (9) 

It is now easy to discern how these three coefficients may be 

separated in the experimental way. ‘The coetticient c, is dependent 

only on the number of slots of one phase of the Дере һе 
с 


coefficient e; alone depends on r and X; the coefficient e, alone 
depends on b; while c, alone is independent of ё. 


We have, therefore, to compare the experimentally-found values 
of о for different types of motors, in which one of these dimensions 
varies while the remaining dimensions are kept constant. 

Now, the Oerlikon Machine Works has at its disposal a large 
number of motors in which this variation of single dimensions has 
been carried out systematically; as, for example, having slots alike 
but with different lengths of core-body, or having slots alike, and 
core - body. length alike, but with different numbers of poles, and so 
forth. Morcover, the air-gap and the width of slot-openings were 
systematically altered in a number of similar individual motors. 
Further, researches were at hand upon different numbers and forms 
of slots; and it was, therefore, possible to make, from the col- 
lection of test-schedules, which in recent years had been recorded 
about three-phase motors, a selection such as would afford an 
insight into the values of the various coefficients, and a determina- 
tion of the separate factors. It is, withal, to be remarked that the 
material in this investigation is not exclusively comprised of values 
ascertained by observation taken with the greatest accuracy, and the 
direct object of comparisons of this sort. It is rather concerned in 
general with values which, in accordance with the practice of a 


As remarked previously, it is necessary, in the case of motors 
with slots that are open at the peripheral surface, to reduce the value 
of r in the formula for L by an amount about equal to the total width of 
All the slot openings within one pole-pitch, corresponding to tha increase 
of nc-load current consequent upon the presence of these openings. 
Or, in formula (7) one must increase the value of б, the effective ait-gap, 
in corresponding inverse proportion. M 


and secondary systems. 
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factory laboratory, are ascertained in the first instance for the pur- 
pose of a rapid and convenient estimation and control of the 
efficiency of the machine to be delivered. Any way, a suitable 
selection from the very large number of machine tests may, in 
respect of practical usefulness, and the availability of the mean 
values of existing materials, partially replace the scientific preference 
of systematic researches. 

We employ for brevity the following symbols :— 

P- number of poles. 
Ni number of slots of the stator. 
Na- number of slots of the rotor. 
D diameter of the bore, in centimetres. 
д = air-gap, in centimetres. 
b axial length of core-body, in centimetres. 
т = pole-pitch, in centimetres. 
X 7 width of opening of the slots. 

The values of o inserted are the quotients of the no-load current 
Jo and the short-circuit current J, taken direct from the readings, 
without regard to the ohmic resistance of the windings and the no- 
load losses. For J, those values only were considered as reliable 
which showed a regular proportion between current and voltage, so 
that J, should be really dependent only on the magnetic resistance 
of the air-gap. Therefore, we have :— 


E, J k i 
where E, denotes the voltage at which the no-load current Jo was 
observed, and E, the voltage at which the short-circuit current 
J, was observed.* И 

The principle of this exposition of the dispersion-coefficient o is so 
framed that (for the purpose of the research) о can be resolved into 
а part oi which is dependent only on the square of the number of 
slots and into a second part which is proportional to the air-gap. 
This second part is again resolved into a part ог, which is depen- 
dent on the magnetic resistance of the slot opening, and a part o,, 
which is dependent on the length of the core-body. The problem, 
then, is to investigate whether such a resolution of the total 
dispersion-coefficient into three separate functions can be confirmed 
by the observations, and whether therewith there can be attained 
an estimation of the total dispersion-coefficient sufficiently permissible 
and complete for the needs of practical design. | 

( To be continued.) 


A NEW DEVICE FOR PRODUCING ELECTRICAL 
CURRENTS.+ 


A demonstration was recently given at Newark, U.S.A., of the 
* Dynelectron," an apparatus designed by Mr. James H. Reid and 
his son, Mr. Allen E. Reid, for the direct production of electrical 
energy from fuel. A gas retort was charged with culm mixed with 
street sweepings and oil and heated externally, steam being passed 
through the retort. The gas thus produced was mixed with air in 
the proportion of one volume of gas to 40 of air, and was then forced 
through two cells consisting of cast-iron shells containing a molten 
electrolyte and carbon rods. The two cella were connected in series, 
and upon open circuit gave 1:8 volts, and upon short-circuit through 
an ammeter from 50 to 60 amperes flowed. The electrolyte was 
kept hot by burning gas under the cells. 

The construction of the cell will be understood from the following 
diagram, although the apparatus used in the demonstration differed 
in certain mechanical details from this. The containing vessel is of 
iron, with an insulated cover. From this cover are suspended the 
carbon electrodes C. These are hollow and porous, and their 
method of formation is such that the inventor believes they will 
not disintegrate. Certain of these electrodes, he says, have been 
used for about a month, day and night, and show no change whatever, 
either upon microscopic er chemical examination. Around these 
electrodes and projecting up from the containing vessel are per- 
forated iron plates, G. The cell is filled with an electrolyte con- 
sisting of an oxide of calcium, sodium and iron, designated as E in 
the drawing. The vessel is heated by any means to a temperature 
of about 890? F., which maintains the electrolyte in a molten condition. 

Through the hollow carbons is forced the mixture of combustible 
gas and air, prepared in any manner whatever. This percolates 
through the pores of the carbon out into the electrolyte, passes ир 
through this and escapes through the pipes KJ. In its passage it 
causes the electrolyte to foam over into the chamber above the cell, 
and then runs back through the pipe P. The electrolyte is thus 
kept constantly in circulation, and it is said that it is not affected 


* As is known, с may also be determined ou the stationary motor with 
open secondary circuits, from the transformation ratios of the primary 
But for small values of o this metkol ot 
it is 


determination is obviously very incxact and inconvenient, so that 


not employed in what follows. u 
{ From the Electrical Revicw of New York. 
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by the reactions in the cell; that which was used in the demonstra- 
tion had beenin constant use for experimental purposes for three years. 

The demonstration was not intended to prove the efficiency of this 
process, but merely to show that considerable current could be drawn 
from these cells. Mr. Reid, however, says that the efficiency of this 
process is about 45 per cent. Any fuel can be used, and the flow of 
gas will be regulated automatically in the completed machines. 
Mr. Reid is now preparing to build machines for 100 H.P. These 
will be 8ft. by 8ft. by 10ft. high, and will generate about 10 volts. 
The cost of a generator of this kind, he says, will not be more than 
25 per cent. of that of an equivalent steam plant. One of the experi- 
mental types which was constructed was rated at 60 H. P. It con- 
tained seven cells and gave 6:8 volts. From tests upon this apparatus 
Mr. Reid was convinced that he was obtaining as electrical energy 
72 per cent. of the energy contained in the gas. "This was of poor 


SIDE-SECTION AND CROSS-SKCTION oF NEw APPARATUS FOR PRopuciNG ELECTRICAL CURRENTS. 


quality, running about 650 B.Th.U. to the cubic foot, and 5ft. were 
used per horse-power. This apparatus failed, however, because the 
carbon electrodes went to pieces quickly, and it required 18 months 
of hard work to produce an electrode which would not disintegrate. 
In the completed design it is intended to return the gases given 
off from the cell under the cell, and use them for heating it and to 
assist in producing the gas. When a cell is once put into operation 
it can be worked continuously for an indefinite ‘length of time, as 
there is not thought to be any corrosion of the iron vessel or 
disintegration of the carbon, and no change in the electrolyte. 


a a CED SEE IONS ETD 


ELECTRICITY IN MINES. 
(Concluded from page 609). 


Stationary Motor. 


Though it is not necessary that motor attendants should be skilled 
mechanics or electricians, they should, at any rate, undergo sufficient 
instruction to render them competent to detect any irregularity in the 
working or condition of their machines. As regards the motors them- 
selves, these should be placed in specially-constructed enclosures, acces- 
sible only to authorised persons, and ventilated where practicable with 
intake air. It is far more difficult to maintain a motor in a state of 
efficiency in a return airway on account of the conditions there prevail- 
ing. Where the presence of gas is to be feared, the motor should be 
enclosed in a flame-tight casing; such a casing, however, is likely to 
cause a large rise in the temperature of the motor winding, as it renders 
a free circulation of air difficult. For this reason it is advisable to so 
place the motor rooms that they can be thoroughly ventilated with a 
current of intake air, and thus obviate the necessity for the employment 
of the flame-tight covering. The same points, with respect to the screen- 
ing of live parts, apply, if possible, in a greater degree below ground 
than above ground. In minesthe motor rooms are generally cramped in 
size, the lighting is of necessity not so good, and water may often be 
present. As fur as practicable, uninflammable material should be 
employed in the construction of motor rooms. 


Portable Motors for Coal.cutters, Driils, «£c. 


At the commencement of the past year there were 483 conl-cutters in 
use, of which 149 were driven by electric power. It has been strongly 
impressed upon us that many of the thinner seams of coal can only be 
worked economically with the nid of these machines. The continuous 
advance as the coal is won does not permit of the same precautions as 
can be employed in the more permanent parts of the mine; and, morc- 
over, if gas be given otf anywhere, it is most likely to be found at the coal 
fice itself. The dangers to be anticipated are four:—(1) Falls at the 
face. (2) Shock to workmen. (3) Setting бге to inflammable material. 
(4) Ignition of fire dump. 

Falls at the Расе. —Falls may unfortunately be expected to occur 
Surber coal cutting machines are employed or not, but the noise caused 

y а machine when working renders it more difficult to hear the signs af 


movement in the strata. The machines should be stopped from time to 
time to enable the man in charge to make a careful examination of the 
state of the roof, and it is advisable that mine managers should specify in 
writing the intervals of time at which they considor these examinations 
should be made. Several witnesses stated that the noise arising from an 
electrically-driven coal-cutter is considerably less than that from a com- 
pressed air machine, and this is especially the case if worm gearing, 
running in a bath of oil, be employed. 


Shock to Workmen.—The damp, warm atmosphere, the dirt and dust 
always present, the continual vibration, and the risk of overloading the 
motor, all tend to render it difficult to maintain a high standard of insula. 
tion, while the confined space in which these machines usually work 
make it all the more important that this standard should be maintained. 
To attain this end, the motor should be sufficiently large and of 
thoroughly good quality in the first instance. Great care should bs 
exercised to exclude dust and dirt from its interior as far as poesible, 
and it should periodically be 
thoroughly  overhauled and 
cleaned. The method of attach. 
ment of the trailing cables to 
the machines does not always 
seem to have had sufficient 
consideration on the part of 
manufacturers. The terminals 
on the motor should be enclosed 
in such a manner as to render it 
impossible for a man to come in 
contact with them accidentally. 
In portable machines the trailin 
cables should first be attach 
to the terminals of the machine, 
and last of all to the terminals 
in the gate-end switch boxes. 

Setting Fire to Inflammable 
Material. — Apart from the 
trailing cables, there appears to 
be little likelihood of a coal- 
cutting machine originating 4 
fire except when thea rmature 
is burnt out, and even in this 
eventuality the machine atten 
dants should be perfectly 
capable of dealing with it before it reached dangerous proportions. 

Ignition of Fire-dump.—Where there is a {possibility of igniting fire 
damp, the employment of electrically-driven coal-cutting machines 
assumes an entirely different aspect. It was a somewhat startling fact 
to learn that out of all the armatures of coal-cutting motors insured by 
one insurance company rather more than 40 per cent. were annually put 
out of action, and this has caused us seriously to reflect whether we 
ought to recommend that electrically-driven machines should be per- 
mitted to work in mines where there is a possibility of gas being present. 
We have come to the conclusion, however, that if reasonable precaution: 
are taken the employment of these machines will not appreciably add to 
the dangers which it is the lot of those who work in mines to face. One 
ingenious device which was specially brought to our notice relied on the 
complete boxing in of the commutator. But the enclosure of the com- 
mutator would not afford any security against the ignition of fre-damp 
if the armature were burnt out or a wire broken. It is evident that the effec- 
tual enclosure in flame-tight caaes of motors, switches and other sparking 
electrical appliances will be naturally affected by the form and nature o 
the joints of the coverings, more especially with coal-cutting and drilling 
machines, where the whole apparatus is subject to prolonged and violent 
vibration. A machine over loaded causes continual loss of time and annoy- 
ance due to breakdowns, and may even result in a system being abandoned 
as bad, although it has not had a fair chance. It is to be hoped that owners 
and managers will bear this in mind when ordering their plant, and vill 
not study an immediate saving in capital cost without at the same time 
keeping before them the prospect of a long bill for renewals and repairs, 
which will almost inevitably follow. There appears to be no reason why 
the continuous-current and alternating-current motors at present avall- 
able may not be slightly modified so as to make them thoroughly safe 
and satisfactory tools, which will play an important part in the progress 
of the industry. 

Electric Locomotives. 


We intimated when discussing the question of cables, that for special 
purposes the use of bare conductors below ground was properly admissible. 
These special circumstances arise when the employment of electric loco 
motives is contemplated. This method of haulage, so far as we are 
aware, has not been utilised in this country, but has been successfully 
employed for some time in America. Jt is quite conceivable that, where 
the roads are so tortuous as to render haulage by ropes difficalt or 
impossible, the most feasible method of drawing the coal or mineral to 
the shaft bottom will be by the aid of electric locomotives. The inevit- 
able sparking at the trolley-wire renders the use of this system impossible 
in mines where there is danger to be apprehended from the ignition of 
gas; its employment in mines free from fire-damp need, therefore, only 
be considered, and it remains to be seen what precautions should be 
taken to prevent accidents from fire or shock. So far as danger from nre 
is concerned, the chief precaution necessary is the exclusion of inflam- 
mable material from the immediate vicinity of the wires and electrwal 
appliances. The question of shock presents а much more serious difticulty. 
and this danger, at first sicht, appears to render the use of locomotive 
below ground practically inadmissible. On further consideration, bo- 
ever,it will be seen that by keeping the trolley wires at least 7ft. above 
the track or by totally prohibiting travelling on foot along the roade during 
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the time haulage is taking place along them, the risk of accidental shock 
is very largely eliminated ; special precautions should be taken, by means 
of conspicuous notices or otherwise, to prevent unauthorised persons 
from being present on these roads when the current ison. The loco- 
motives, and trams if men travel in them, should be so constructed as 
to afford reasonable security against accidental shock, A separate gene- 
rator and system of wiring should be used, and in no case should the 
voltage exceed the limits of medium pressure. 

Electric Lighting. 

The very valuable set of rules recently published by the Council of the 
Institution of Electrical Engineers as a result of three years’ labour, prac- 
tically renders it unnecessary for us to touch on this branch of our subject, 
except in so far as the ignition of fire-damp is concerned. Where this 
danger is not present, any installation based on the above-mentioned 
rules, so far as they apply, ought amply to insure immunity from accident 
by fire. Ina mine the degree of precautions taken must have regard to 
whether the apparatus is in places frequented by boys and horses, or 
whether it is only used by a Jimited number of more skilled operatives. On 
the other hand, in mines, the possible presence of fire-damp necessitates 
certain precautions which are not always necessary above ground. None 
but vacuum lamps are admissible. Experiment have shown that if one 
of these be broken in an explosive mixture of air and gas, the gas will 
generally be fired: all electric lamps should, therefore, be enclosed in 
stout glass covers. But if electric lamps are protected by strong glass 
globes, there is no reason to apprehend danger from them, even in fiery 
mines. For if the glass of a safety lamp be broken, the gas will be 
ignited with even more certainty than in the case of an electric lamp. 
In fact, the ease with which electric lamps can be extinguished and their 
freedom from danger should rushes of gas occur, render them in some 
respects safer than safety lamps, and it is for kindred reasons that they 
are considered the safest method of lighting in explosive factories. 
They require to be supplemented, as they have the disadvantage of not 
being capable of use as gas indicators, and for this reason they are 
not suitable as portable lamps in gassy mines for officials, although they 
give an excellent light, thus tending to diminish accidents. The cables 
should be run in continuous strong metal piping or casing, which should 
be well earthed; and in no case shoald the wires be subject to mechanical 
strain or used to support a lamp. The switches and fuses should be 
placed in flame-tight cases, as previously mentioned. 


Shot Firing. 

The tenor of the evidence given before the Committee is in favour of 
requiring all shots to be fired by electricity in those pits to which the 
Explosives in Coal Mines Orders apply, and we have reason to believe 
that in the majority of such pits this system has already been adopted. 
The orders regulating the use of permitted explosives state that the 
method of firing to be adopted must be by means of an efficient electrical 
apparatus, or other means equally secure against the ignition of intlam- 
mable gas or coal dust. It remains, therefore, to be seen how the various 
methods of electrical firing fulfil these conditions. Two systems are 
ordinarily used :— 

1. High-tension magneto machines. А sinall alternating dynamo being 
employed to generate a current which will pass between the twoterminals 
in the fuse head, &nd through the priming composition ; motion is 
imparted to the dynamo by means of & handle. 

2. Low-tension magneto machines or batteries. This system depends 
on the fusing of a small metallic bridge soldered to the two terminals in 
the fuse-head, and, therefore, either a continuous- current magneto 
machine or & battery of cells can be used. This method presents one 
great advantage over the high-tension system, in that each fuse can be 
tested for continuity of circuit before being taken into the mine for use. 

There are two dangers to be apprehended from electrical tiring :— 
(1) The ignition of fire-damp from a spark, either in the magneto machine 
or between the bare leads, when in close proximity. To guard against 
this danger, high-tension magneto machines should be enclosed in a 
flame-tight case, and the fuee or detonator leads should be connected up 
in such a way that there is no possibility of a spark passing from one 
lead to the other. (2) Premature firing of the shot. 

Almost all the accidents due to electric firing have arisen from this 
latter cause. If the firing cable be first connected to the fuse leads, and 
not attached to the firing apparatus till the shot-firer is ready to fire, it 
is difficult to see how an accident of this nature can oocur. As an 
additional precaution, however, all magneto machines and cell batteries 
should be provided with removable handles, keys or safety plugs, which 
should always remain in the custody of the shot-firer. The rapid 
deterioration of primary and secondary batteries, unless carefully 
looked after, renders their use a doubtful advantage for shot-firing, even 
though their original cost is but a fraction of that of magneto-generators, 
as the cost of maintaining them in efficient working order is greater. 
Two witnesses urged that the Bickford Smith system was as safe as the 
electrical method of shot-firing. Though this may be the case where 
every direction in the application of the system is implicitly followed, we 
feel that there are so many ways in which the system can be misused that 
the time has come when its employment should be prohibited in those 
parts of a mine in which permitted explosives can alone be used. The 
use of electricity partly eliminates the risk of accidents from hang.fires, 
A danger always present where safety-fuse is employed. 

Signalling. 

With one exception only, all the witnesses spoke in favour of electric 
signalling in the shaft. e objection raised was that cases had occu 
of signals being prematurely given, but this rather points to faulty design 
than to inherent defecta in the system, as electric signals have been suc- 
cessfully used for a number of years in lifts. It is true that in a 
mine greater difficulties have to be encountered; for instance, the proximity 
of power cables and the presence of moisture necessitate additional pre. 


cautions to prevent leakage of current to the signal wires. As ready com- 
munication between motor stations below ground and the power house is 
often a matter of great importance, we consider it would be advantageous 
that telephones should be erected in all permanently-installed motor 
rooms, во that the attendant could at once inform the electrician in 
charge of the power house of any breakdown of the machinery and 
speedily obtain assistance if required. Bare wires have been in uge many 
years for transmitting signals in engine planes, as far as we can gather, 
without causing & single accident ; and undoubtedly the ease with which 
signals can be transmitted by this system has frequently been instrumental 
in preventing the occurrence of accidents. Wethink that in those parts of a 
mine in which gas is to be feared, it is unnecessary to exceed a pressure 
of 10 volts for this purpose, as by the employment of relays any difficulty 
that might be entailed by great length of line, or other causes, can be 


easily overcome. 
Electric Re-lighting of Safety Lamps. 

One witness raised a very pertinent question during his evidence as to 
the safety of the indiscriminate re-lighting of safety lamps by means of 
an electrical apparatus. The great objection to such a practice lies in the 
danger of & damaged lamp being re-lit and taken back to the coal face. 
We think, therefore, that if such apparatus is used below ground it 
should be in charge of a competent person who could examine each lamp, 
brought for re-lighting, before re-issuing it. 


Classification of Mines. 

The fact that an electric spark can ignite fire damp renders it neces- 
sary, when framing rules to govern the installation and use of electricity’ 
in mines, to divide them into two distinct classes—namely, those in 
which fire-damp does not exist and those in which its possible presence 
necessitates addition precautions being taken to prevent the ignition of 
gas, At present coal mines are placed in two categories. One classifi- 
cation, depending on the necessity for using safety lamps, is governed by 
General Rule No. 8 of the Coal Mines Regulation Act, 1887. The other, 
rela to the use of permitted explosives, is lated by the Explosives 
in Coal Mines Orders. We have carefully considered the question as to 
whether we should adopt one of these standards, or whether it would be 
advisable for us to frame a new classification to meet the conditions of 
electrical installations. We have, however, come to the conclusion that 
the first standard is particularly applicable to the use of electricity, and 
we have therefore indicated in our rules that certain additional precau- 
tions should be taken in those parts of a mine which are required to be 
worked with safety lamps. There may be parts of mines in which so 
much fire-damp is emitted that the introduction of electricity might be 
improper, notwithstanding the fact that by law these places may be worked 
with safety lamps. We wish, therefore, to impress emphatically on both 
colliery owners and managers that the ultimate responsibility of installing 
or using electricity in such places should and must rest with them. 
Such is the case regarding the use of permitted explosives, and there 
are many mines in which shots are never fired in the coal, and com- 

tively seldom in the roads. All that rules can do is to provide 
or general conditions and circumstances. To meet exceptional and 
special dangers is beyond the scope of any code. But these excep- 
tional dangers have been provided for in the Coal Mines Regulation 
Act, which contains a section granting special powers to meet 
exceptional cases. Jn our opinion, the provisions contained in this 
section (No. 42) afford sufficient facilities for dealing with any such 
special dangers as are not expressly guarded against in the rules we have 
framed. The precautions we have indicated in the rules to guard against 
the possible ignition of fire-damp may be summarised, generally speak- 
ing, as enforcing the covering of all live parts with a Hame-tight casing. 
Coverings for such parts are also necessary to prevent accidents from 
shock, unauthorised persons having access to the parts, and to exclude 
dust and dirt, We think, therefore, that just as in many mines, safety 
lamps are introduced as an extra precaution rather than to guard against 
tbe actual ignition of fire damp, owners would be well advised to adopt 
the analogous course as regards their electric installations, at any rate in 
the vicinity of the coal face. The extra cost of making a cover flame- 
tight is trifling, and such oovers would undoubtedly afford a better pro- 
tection from dust and dirt. It may be argued that the flame-tight 
enclosure of a coal-cutter motor presents disadvantages in respect to 
undue heating, but it appears questionable to us whether the actual 
difference as regards this point between a flame-tight and an ordinary 
cover would be very material. 


Z. risting Installations. | 

With regard to existing installations, although they may not in all 
respects conform to the standard and regulations we have suggested, we 
feel that it would be fair to leave them whenever this can be done without 
danger to the workmen. We think, therefore, that the case will be best 
met by giving the inspectors power to require such parts of the existing 
installations as they think necessary to be brought into conformity with 
the new rules. In case of differences, which we do not think would often 
arise, the matter had best be settled in the usual way, by arbitration. 


Conclusion. 

In order to assist the Department, and also to put our views intoa 
definite shape, we have drawn up a set of rules which we think might, 
with advantage, be introduced into all mines. They are rather lengthy, 
and, from their multiplicity, may create alarm, but we do not see our way 
to dea] with the subject effectively except by some code such as we pro- 
pose. We think, however, that if this code, or one like it, is established, 
& considerable step will have been made towards securing the safety of 
miners, and that it will be impossible, under such provisions, that many 
casualities will occur. Numerically, as the use of electricity grows, the 
bare number of accidents may be expected even to increase. But, on the 
other hand, for reasons we have given, we shall hope that accidents 
from falls at the face will more than correspondingly ish. 
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ELECTRICITY IN MINES. 


The report of the Departmental Committee appointed to 
consider the use of electricity in mines will be read with 
interest and appreciation by all electrical engineers. We con- 
clude our abstract of the report in this issue, and the draft 
regulations will be published next week. The proccedings of 
the Committee have been reported from time to time in The 
Electrician, and an examination of the names of the witnesses 
reveals the fact that many experts have been consulted ; in 
conjunction with this it must be borne in mind that the Com- 
mittee included among its members mining and electrical 
engineers of high standing. The report itself contains very 
little that will not be found in agreement with modern scien- 
tific ideas, and although there is no tendency to recommend 
the universal or indiscriminate adoption of electricity, yet it is 
perfectly evident that any attempt to place harmful restrictions 
upon its greater use is strenously deprecated. 

The Committee, while refusing to dictate as to which system 
of generation, transmission and distribution should be employed, 
clearly exhibit a leaning towards three-phase working. They 
recognise that up to the present the most successful system, 
so far as the motors are concerned, has been continuous 
current, owing to the ease with which machines worked from 
such a supply may be started and stopped under all conditions. 
There is also the fact that continuous current is so very con- 
venient for driving locomotives. On the question of alternating- 
current motors the report is rather contradictory : under the 
heading ** Use of Electricity " the following passage occurs :— 
* . . . We hope that the progress now being made in 
the improvement of alternating-current motors will lead to the 
development of a thoroughly reliable motor without commu- 
tator or rubbing contacts, which can be started and run with- 
out causing a disturbance on the system, or necessitating 
elaborate starting gear." Under the same heading,a little 
further on, the report continues: ‘On a visit to Messrs. Pope 
and Pearson’s Altofts colliery, near Normanton, we saw а 
coal-cutter which daily cut 250 tons of coal, holing under the 
face to a distance of 6ft. The machine is driven by a three- 
phase induction motor, and has worked well for some 
years.” Surely, if a three-phase motor drives such a piece 
of apparatus as a coal-cutter satisfactorily for some years 
there is no reason for doubting that three-phase motors are 
satisfactory in every respect. Possibly the Committee meant 
to refer to single-phase motors in the first passage which 
we have quoted. Coal-cutting is the most arduous work 
that a motor can be called upon to perform in coal mining. 


| The motor is then constantly in a hot atmosphere laden 
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with coal dust; it is started and stopped frequently, and 
occasionally the cutter gets jammed altogether. It is hardly 
possible to imagine more onerous conditions ; and the very fact 
of the machine working well for any length of time is proof 
of its fitness. But looking at the matter from a broader point 
of view, three-phase working is unquestionably superior to 
any other system, as far as coal mines are concerned. The 
ease with which power can be generated and transmitted down 
the shaft at high tension and then stepped down without 
moving machinery is greatly in its favour; but the fact that 
it is possible to employ motors without commutators and, 
therefore, without sparking, at once places it on a footing far 
above that of continuous current. Even if slip.rings have to 
be employed for starting the larger three-phase motors, it is 
obvious that these may be enclosed more easily than a com- 
mutator, not to mention the considerable difference in sparking 
on the two devices. Everything, in fact, is in favour of tho 
three-phase system, and the Committee have done quite right 
in recommending it, though not advocating its compulsory 
adoption. 

With regard to the dangers connected with the use of elec- 
tricity in mines, it would be idle to argue that they do not 
exist. Unfortunately, they do exist, but not to anything like 
the extent that is popularly imagined. As the Committee 
have so faithfully put it: accidents usually arise from faulty 
installation and careless or unskilled handling. It would not 
be detrimental to the industry if some form of examination 
were established wbich all mining electricians would be com- 
pelled to pass before accepting an appointment. At any rate, 
some system equivalent to that governing the employment of 
marine engineers might be adopted. But it is not only those 
directly concerned with the purely electrical work who should 
be competent ; the actual miners themselves should be given 
careful and strict instructions as to how far they may touch 
and work with apparatus and wires, The Committee rightly 
emphasise the fact that, no matter what the system may be, or 
how high the voltage employed, the whole installation should 
be considered a source of “ potential danger." The conditions 
obtaining in coal mines are so vastly different from those 
above ground that this warning cannot be too carefully taken 
to heart. 

The remainder of the report deals with details and sugges- 
tions which do not admit of much criticism. Except where 
electric locomotives are employed, or under other very special 
conditions, the Committee do not consider an earthed return 
advisable. A warning is uttered against the overloading of 
cables by the addition of numerous subsidiary motors, and, 
owing to the more or less temporary nature of the work at the 
working face, this warning is a very timely one. No sugges- 
tions are made as to the precise form of covering or protection 
for cables, but it is recommended that this be very robust, and 
that a spare cable be kept handy for replacing a damaged one 
in order to minimise the temptation to continue working with 
a cable so damaged as to be a source of danger. All shots in 
places to which the Explosives in Coul Mines Orders apply 
should be fired by electricity, and high-tension magneto- 
generators should be enclosed in flame-tight cases when used 
in such mines. 

The Committee are to be congratulated on the way in which 
they have conducted the inquiry, and on the broad-minded 
report which has been the first result of their deliberations. 
That it will not be the only result we are assured ; for we may 
confidently hope that the report will give a considerable 
stimulus to both the electrical and mining industries, by bringing 
home to mining engineers the immense advantages which are 
to be gained from the adoption of electricity in mines, 


THE NEW TRUNK TELEPHONE EXCHANGE. 
(Continued from p. 617.) 


Two types of junction circuit are employed— call-wire 
junctions und signalling junctions. The former are employed 
In connection with the larger exchanges, the latter for those 
smaller exchanges from which there are not more than five 
trunk junction wires. In the case of call-wire junctions, when 
the call “matures —i. e., when the trunk wire is available to 
the subscriber whose demand has previously been transmitted 
to the record table—the trunk operator presses the call-wire 
key corresponding to the local exchange from which the 
demand emanates, asks for the subscriber, and is told by the 
junction operator at the other end which junction wire to 
employ. These junction wires are multipled over all the 
panels of the trunk board on simple three-point branching 
jacks, the bush of the jacks being connected in multiple. 
This third point is simply earthed through a 250-ohm resistance 
(Fig. 3) in the case of junction wires to common battery and 


<— To other Sectior 1 A 


Fia. 3.—Jexction Cincvrr то С.В. AND C.B.S. EXCHANGES WHEN CALL 
Wires ARE Usen, 


common battery signalling exchanges (such as Putney, Kings- 
ton, &c.), and in the case of magneto exchanges is connected to 
earth through a 250-ohm relay (Fig. 4). At the local exchanges, 
on the common battery system,* it will be remembered that 
a differentially-wound repeating coil with the common battery 
in the middle is connected across the line. In common battery 
signalling exchanges,* a relay joined to the A and B lines in 
multiple takes the place of the repeating coil, and in magneto 
exchanges a double-wouhd bridging coil is placed across the line 
and the middle point of this coil is earthed through an indicator 
and a battery opposing the battery in Fig. 4. 


«——— То other Sections A 


Fio. 4.—Jesxctioxn Crrctit то MAGNETO EXcHANGES WHEN CALL WIRES 
ARE USED. 


We must now refer to Fig. 5 in connection with Figs. 2 
and 4 (Fig. 5 being a repetition of Fig. 2, representing the 
operator's cord cireuite at the trunk exchange). The red plug 
is inserted in the junction jack, and a circuit is established 
from the 22.volt battery through the relay R2 (Fig. 5), the 
barrel of the plug, the bush of the jack and back to earth. 
(Fig. 3 or 4). The effect of this is first to open the short- 


* See, for instance, the descriptions of the Post Office Central and the 


| Putney exchanges, The Electrician, Vol. XLVIII., pp. 767, 808, 864, 897, 


930, and Vol. XLIX., pp. 544 and 627. These descriptions have also been 
republished in book form by The Electrician ” Printing and Publishing Co. 
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circuit of the condensers (so that while the plugs are discon- 
nected from one another for HOLT певао currents they 
are still in connection for speaking), and, secondly, to connect 


R3 directly across the cords on the junction line side of the 
condensers, R5 being connected between the middle point of 
R3 and earth. 

When the junction line has been cleared at the local exchange, 
the relay R5 is actuated and the clearing lamp LI glows until 
the lines have been cleared on the trunk board. A clearing 


ИҢ | oy, CONTACT HOOK 
ай (One per Position ) 

QS 
To position on left 


GBNERATOR 
Fic. 5.—OveRaTOR’s Corp Circuits on Ткохк SWITCHBOARD. 


signal is similarly received when the London subscriber hangs 
up his telephone, in the case of central battery and central 
battery signalling exchanges, or when the subscriber to a mag- 
neto exchange rings off. 

The local operator rings up the London subscriber in the 
case of central battery and central battety signalling exchanges, 
but subscribers connected to magneto exchanges are rung by 
the trunk operator by means of the combined ringing and 


i 


YUSB | FUSE 
x X 


"B" TRANSFBR CIRCUIT. 


“A” TRANSFER CIRCUIT. 


m ены”, — — ч —_ 


JUNCTION PANEL Í : E 


red lamp common to all these junction lines. In this case, 
also, the junctions are multipled over several sections. Fig 6 
shows the connections of a signalling junction to a magneto 
exchange. For central battery signalling exchanges the rely 
R10 and its battery are dispensed with, R2 becoming a simple 
relay between the bushes of the jacks and earth. The tongue 
of this relay is connected to the front springs of the keys; 
when attracted this makes contact with the connection to the 
bushes of the jacks, and in its back position it connects the 


-«—— Jo other Sections і 
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JuxcriíoN Circtit то Maaneto Exch- E 
WITH TEST ARRANGEMENT. 


common spring of the keys to the A linc. For exchange: 
entirely on the central battery system no-relay is requ 

at all, the bush connection to the jacks and the front sprine 
of the keys being all joined together to a common point, whit 
is earthed through a 250-ohm resistance. The trunk operator 
pushes in the key of each junction in turn. If the line 5 
engaged the lamp will glow. When she finds a free Junction 
she plugs into its jack. This automatically calls the attenti? 


TRANSFER E: 2TICN 


Nork.— Direct Transfer Circuits between Trunk Sections to be Wired same as B " Transfer Circuit, but without Earth " on Socket. 
Fia. 7.—Connections or TRANSFER CIRCUITS. 


disconnecting key associated with the red plug. A relay, R6, 
in this ringing circuit causes a green lamp to glow if the circuit 
is in order; if the lamp does not glow one of the ringing fuses 
has blown or there is a disconnection from some other causc. 
Signalling junctions are connected in virtually the same 
manner as the call-wire junction, except for the additional 
provision of a lamp and key for making the “engaged " test. 
The key is placed above each junction jack, and the lamp is a 


of the operator at the local exchange by lighting up a 1:1. 
or by actuating some other type of indicator. The clear. - 
signal is automatically sent to the local exchange on 
withdrawal of the peg from the junction jack at the tr: 
exchange. | 1 

The “transfer circuits” have next to be described. 
explain what these are, let us suppose that a subscriber 2 
East Grinstead wishes to speak to Sheffield, There is no dir 


-— — 
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trunk wire, and communication has to be obtained tlirough 
the trunk exchange in London. A number of ‘A transfer 
circuit" jacks are placed on the middle panel of each trunk 
switch section for the joint use of two operators, and the 
operator attending to the East Grinstead trunk plugs into one 
of these. Although these are eight-point jacks of the stan- 
dard pattern, the inner springs are not employed. The plug 
connects the trunk operator's call circuit to the line springs 
of the A transfer circuit—a line leading to the transfer 
section" or transfer board in the trunk exchange switch 
room—and at the same time the auxiliary side springs of 
the jack close a battery circuit which lights a lamp on that 
board (see Fig. 7). Forty-six of these A transfer lines from the 
various trunk sections terminate at each section of the trunsfer 
board, and each terminates at a speaking key, associated 
with which is a calling lamp and three-way plug, the tip 
and ring of the plug being connected directly to the transfer 
line. These are all on the keyboard shelf of the transfer 
board. On the vertical part of the board are a number of 
jacks in which the * B" transfer circuits terminate, and each 
of these has a lamp above it. The “ В” transfer circuits are, as it 
were, outgoing circuits from the transfer board (o the trunk 
sections. The transfer operator having ascertained the demand, 
constilts a list which tells her that the Sheffield trunk lines are 
on section 25 of the trunk switchboard, and she plugs the East 
Grinstead plug, which is opposite the calling lamp, into the Jack 
of the “ B” transfer circuit bearing that чү ne his lights upa 
lamp on the Sheffield trunk board, as well as the lamp over jack 
No. 25 on the transfer board. The lamps cease to glow when the 
operator at the Sheffield section replies, and glow again when 
she clears. On receiving the latter signal, the transfer 
operator removes the plug from the jack. Her duties are 
thus simple and almost mechanical, and she never comes in 
on the subscriber's line at all. The connections of the transfer 
circuits are apparent from Fig. 7. 

The connections of the record tables are naturally the 
simplest of all. There are three record boards, each equipped 
for 20 lines. For each line there is a self-restoring indicator 
and a jack. The ends of the record lines at the local 
exchanges are.brought to jacks on the subscribers' sections of 
the switchboards. When a subscriber desires a trunk line the 
local operator plugs him through on one of these jacks and 
gives one ring, which actuates the indicator on the record 
board at the trunk exchange. The record operator then plugs 
into the corresponding jack with a single plug connected 
to her speaking set, and takes particulars of the demand 
from the subscriber. The indicators of these boards 
differ from the usual sclf-restoring type by the fact that the 
restoring current does not remain on continuously so long as 
there isa plug in the jack, but it is interrupted when the 
flap is replaced. Each board for 20 lines is served by one or 
two operators according to the traffic at the time. 


( To be continued.) 


COAL CONSUMPTION IN CENTRAL STATIONS. © 


The following is an abstract of the discussion which took 
lace at the Manchester Local Section of the Institution of 
lectrical Engineers on Tuesday, January 19th, in connection 

with Mr. А. S. Giles’ Paper on the above subject. The Paper 
itself was published in our issue of January 22nd. 


Mr. COWAN (Chairman) recalled Col. Crompton's prophesy in 1894 of 
a coal consumption per kilowatt-hour of 0:27d., also Mr. Hammond's in 
1898 of 0:24. per unit. Continuing. he said, that St. Helens now showed 
0:18d., Glasgow 0`134., and that Cadbury's, who had a gas plant for 
driving their generators, reached the lowest result of 0:125d. per unit. 
Domestic heating might be profitably done by electricity in the near 
future, but at the present time only 7 per cent. of the heat was used by 
existing methods. Referring to Mr. Giles’ figure of 4 ton of coal per 
annum for every square foot of unlogged surface he would quote also 
Mr. Geipel's figure of 380lb. per annum for logged surfaces. Boiler load- 
factor was an important economical consideration, and, in his opinion, 
four Lancashire boilers, worked at 25 per cent., вау, with 5lb. to 6lb. of 
fuel per square foot of grate area, would be more economical than one 
boiler burning 20lb. per square foot. 

Mr. PEARCE said that in Manchester it was the practice to obtain the 
relative calorific values and analyses and to teet the evaporative efficiency 


by evaporating a given quantity of water with each kind of coal sub- ! 


mitted, and, in addition, noting the amount of moisture and the residue 
of ash, clinker, &c. With regard to the question of hand stoking versus 
mechanical stoking, he certainly agreed with the author as to the value 
of mechanical stoking for large plants, but there was one notable excep- 
tion—namely, the Central London Railway—where mechanical stokers 
were abandoned for hand firing, and at the same time a better class of 
coal was adopted, with good results. It would be interesting to know 
whether the management attributed the better results chiefly to the change 
from mechanical to hand firing or to the very much better fuel used. In 
the speaker’s opinion it was entirely dueto the latter. The coal per unit 
was reduced from 6lb. to approximately 4lb. on a load-factor of 40 per 
cent. In most cases mechanical stokers effected considerable economy. 
He wished to emphasise the author’s remarks on cleanliness with 
regard to heat transmission. The practice in Manchester was to use 
water from the town supply and lib. of soda per boiler per day, and 
frequent blow-downs, and it was only necessary to thoroughly olean and 
overhaul the boilers at the city stations once per annum, and the 
scale then found was never more than „in. to zin. thick. With 

to radiation losses, he had, in recent tests, found them to 
amount to 2lb. of coal per square foot of radiating surface (including 
boiler losses) in 24 hours. This test was carried out at the Dickinson- 
street works, and was equal to 16 times Mr. Giles' figure. In tests at the 
Stuart-street works he got a tigore slightly higher. These results gave 
5lb. of coal per kilowatt installed. This figure had been borne out by Dr. 
Kennedy. Of course, it depended on the arrangement of the steam 
piping employed, but he thought these results were near the mark for 
plants where the boiler house was end.on to the engine room, and where 
duplicate ranges were used.  Emphasising the author's remarks on 
superheat, he thought that a great saving was effected by its use, 
although the author's figures were higher than he thought possible. 
At the Manchester Bloom.street works tests had been carried out on 
8,000 н.р. sets. The Baboock and Wilcox boilers had 5,140 square ft. of 
heating surface and superheated the steam 90°F. During a three hours’ 
test at full load a result of 2:311b. of coal per unit was obtained, and, at 
the price paid for the fuel used, this equalled 0:114. per unit, a saving of 
6 per cent. as compared with the resulta obtained with saturated steam 
in otherwise similar conditions, The coal used at all the Manchester 
stations was Lancashire washed slack and washed peas, having a calorific 
value of 15,900 B.Th.U. per pound. The coal consumption per unit at 
Bloom street over a period of the last 12 months was 3:8lb. per unit, at a 
load-factor of 20 per cent., and the cost in coal amounted to 0:125 per unit. 
The official test on the 1,800kw. sets at Bloom-street works was with 
saturated steam, and the result showed a consumption of 19:8lb. of steam 
per unit. A test was afterwards carried out with superheated steam by 
way of comparison and with 90°F. of superheat, when the consumption 
per unit was brought down to 16:75, showing a saving, due to superheat, 
of some 16 per cent. He (Mr. Pearce) thought there was no economy іп 
having a vacuum of more than 26in. with reciprocating engines where 
the air-pump discharge was used for boiler feed, as what was gained in 
this respect was lost in temperature of feed, and in marine practice 24in. 
was not exceeded. He alluded to Prof Weighton carrying out some testa 
on a triple expansion engine at Newcastle, with surface condensers return- 
ing the air-pump discharge to the boilers (The Electrician, Vol. XLIX., 
p.747) Although at the Stuart-street works they were running with- 
out condensers and no superheat at present, they were able to show 
a result of 4:1lb. of coal per unit for the last four months’ working. This 
good result showed the value of a high load-factor, which, in this case, 
was from 50 to 52 per cent. The human element was very important and 
worthy of careful consideration. He (Mr. Pearce) had introduced in 
Manchester à bonus system for stokers, and to this he thought the good 
figures which had been quoted were in some measure due. 

Mr. TAITE thought that most cotton mills, taken over the 10 working 
hours, had a load-factor of 100 per cent. He did not doubt that 
mechanical stokers were economical in Lanchashire whatever they were 
in other places. He used coking stokers and found them very satisfactory, 
but care was necessary to see that the fires were not allowed to get too 
thin at the back. At Salford they were using a CO, recorder and it had 
enabled them to reduce their coal consumption from 14-310. to Alb. 


per unit. | 

Mr. BENNIS said that, regarding Mr. Giles’ remarks on combustion, 
carbonic acid gas taken alone was a most unreliable factor. At a series 
of careful trials made at the Sheffield electric lighting station by Mr. 
Fedden on a marine type wet-back boiler, for instance, 13 per cent. of 
CO, was obtained in one test with a boiler efficiency of 80:3 per cent., 
whereas in another test only 9:9 per cent. of CO, was observed, the 
efficiency being, nevertheless, 85:9 per cent. It was necessary, therefore, 
to get also the pyrometer readings and the speed of thedraught. Car. 
bonic acid gas might mean that air is leaking through the brickwork. 
The author did not mention the combustion of hydrogen, which was quite 
as important in Lancashire as proper combustion of carbon, as local 
coals contained a considerable proportion of the former. Referring to the 
table the author gave of losses for different volumetric percentages of 
carbonic acid in the flue gases, the speaker mentioned that this table 
was only correct for 450deg. above the temperature of the atmosphere, 
and as this temperature went down the loss also diminished propor- 
tionately. In his (Mr. Bennis’s) opinion the most important point the 
author had touched upon was the question of heat transmission, the rate 
of which varied as the square of the difference of temperature between 
the hot gases and the water in the boiler. Clean plates were, of course, 
essential, and he thought the author underrated the care taken of factory 
boilers in general. His experience was that well-equipped mills take 
more care than the average lighting station. The rate of heat transmission 
being dependent upon the temperature, it followed that the best stoker 
was the one giving the highest furnace temperature, and a stoker without 
self-cleaning furnaces, like a dirty, clinkered-up fire, could not give the 
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best results. Fuelof low quality need not mean low efficiency of boiler. 
This point was well brought out in the test recorded below :— 


Report of Trials of Babcock and Wilcox Boiler fitted with Dennis Stoker 

and Self-cleaning Compressed Air Furnaces at the County of London 

and Brush Provincial Electric Lighting Co. (Ltd.), Wandsworth 
Klectric Station, London, S.W. 


Boiler heating surface 2,197 sq. ft. — 

Boiler suuperheating surface 251 8. ft. 85 — 

Date of trial Bept. 4, 1903 .. Sept. 8, 1903 

Duration of trial .......... 3hours ...... 4 hours 

Class of fuel used .......... orth Hetton .. Riddlings that fall thro’ 
Rough small grate of B. & W. chain 

grates& Vicarsstoker. 

Calorific value of fuel used.. 12,500B.Th.U... 8,965 B. Th. U. 

Total water evaporated actual 3,537 gallons .. 3,380 gallons. 

Av. temp. of feed to boiler .. 143°F. ........ 155°Е. 

Av. steam pressure by gauge 15510. рег sq. in. 152lb. per square inch. 

Av.temp.ofgasesleav'gboiler 199?F. ....... . 2lTF. 

Gases by econometer ...... 6°67 CO, ...... 5:8 CO; 

Total fuel consumed ...... 3,976lb. ...... 5,040]. 

Water evaporated per pound 889b. ........ 6:701b. 

of fuel actual 
Water evaporated per pound 9°97]b......... 7:4281Ь. 
of fuel from and at 212°F... 
Draught i... ev eere C 0˙33 
Efficiency of boiler and stoker 77 percent. .... 80 per cent. 


Water evaporated per hour 
from and at 212 F. 


With reference to Tables A and B in the author's Paper, there were 
some curious discrepancies ; in No. 7 of Table A the pounds of coal used per 
kilowatt-hour at the author's station equalled 7-79, but in Table B they 
had gone up to 101b., an increase of about 28 per cent. In the special 
test described later on, the corresponding figure was 3:35, hence the 
average work ing consumption at the author's station equalled about three 
times the full.load consumption. With regard to the cbairman's 
remarks that greater economy could be got by working four boilers with 
& coal consumption of 5lb. per square foot of grate per hour than with 
one boiler at 201b., he pointed out the trials made by Mr. Fedden at 
Sheffield where he got the extremely high boiler efficiency of 80:3 per 
cent. with water-gauge draught of 2in. and & consumption of 40lb. of coal 
per square foot of grate per hour. He thought if they had put in 
sprinkling stokers at the Central London Railway they would not have 
had to throw them over for hand firing. The sprinkling stoker was much 
better for varying loads. 

Mr. SEATON said that in practice he had never been able to economise 
by more than 7 to 15 per cent. by superheating the steam, except when 
converting some prehistoric engine. When people talked to him about 
lubrication troubles he took them to see their Schmidt engine at Erith. 
This engine had seven piston valves, and the cylinder temperatures were 
800°F., 600?F. and 400°F. respectively. One pound of cylinder oil was 
used per day of 10 hours, and it cost Gd. He recommended superheaters 
with straight tubes. 

Mr. COOPER spoke highly of the Ellis and Eaves system of induced 
draught, by which the incoming air was warmed by the outgoing gases, 
and said he had been able to get evaporations from and at 212°F. of 
10·51b. to 111b. of water per pound of coal. A point to consider about fuel 
was the quantity of residue, as this was sometimes costly to get rid of. 

Mr. GILES, in reply, referred first to the case of the Central London 
Railway mentioned by Mr. Pearce, and said he thought the price of coal 
there was the explanation. He did not agree with Mr. Bennis and his 
recommendation of high draught. He preferred sprinklers to cokers for 
his particular conditions. The tendency of cokers to get thin fires at the 
back, mentioned by Mr. Taite, had also been experienced by him. 


1,133 gallons .. 936 gallons, 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. ] 


Mugnetic Orientation during Crystallisation._-T. C. Porter has 
made a lengthy series of experiments with a view to determine 
whether crystals in the act of formation and growth could be 
influenced in their orientation, their system of crystallisation, 
or their optical properties, by a powerful magnetic field. The 
spontaneous evaporation of a solution of Marignac's salt gave 
rise to a semblance of orientation of the small crystals with 
their axes parallel to the lines of force. But whether this 
effect is really due to the magnetic field cannot finally he 
decided without employing magnetic fields of even greater 
power than those used. After these experiments made at 
onlinary temperatures, the author turned his attention to the 
formation of well-known magnetic bodies in the magnetic 
field. Flowers of sulphur and levigated soft iron particles 
were taken in the proportion in which they combine to form 
the ‘magnetic sulphide of iron Fe,S, and were thoroughly 
mixed together. The mixture was poured into a small paper 
tube, loosely corked at the lower end, and this tube was placed 


vertically between the poles of a powerful electromagnet 
arranged so that the tube stood parallel to the lines of force 
between the poles, the last being bored, and the little tube 
standing in the position of the heavy glass in Faraday’s cele- 
brated experiment. The current was then switched on, and, 
at the same time a flame was applied to the mixture where it 
projected into the air at the top of the tube. As soon as the 
iron and. sulphur began to combine, the flame was withdrawn, 
and the wave of combination descended right through the mix- 
ture. The current through the magnet coils was maintained 
until the tube had had time to cool; the latter then removed, 
the paper carefully taken off disclosing a fairly tough rod of 
sulphide. This was found to be a magnet, weak, but unmis- 
takeable, its poles being disposed as one would naturally expect. 
Similar experiments were then made with mixtures of iron 
and sulphur in the proportions necessary to the sulphides 
FeS, Fe,S, and FeS, In each experiment two tubes of the 
mixture were made, one for the magnet, and one to be fired 
at a distance from the magnet; this was done to find out 
whether there were any persistent differences other than mag- 
netic between the two. The mixture for FeS, refused to burn 
in both the tubes, as indeed mlght have been expected. The 
polarity of the Fe, Sg bar was decided, that of the FeS distinct, 
though very weak. | 
[T. C. Porter, Proc. Roy. Soc., November 26, 1903.] 


Electrons in Metallic. Conduction.—A. Schuster proves that 
“the number of free electrons in a metal is equal to the number 
of metallic atoms in the same volume, or exceeds that number 
not more than three times." This law may be deduced with con- 
siderable confidence from optical considerations, With the aid 
of Drude’s equations regulating the transmission of light through 
metals, and the supposition that the whole of the electro- 
magnetic energy is equal to that taken account of in the usual 
formule with the addition of the total energy of the moving 
electrons, the author deduces for a number of metals the value 
of the factor р, indicating the ratio of the number of electrons 
to thetotal number of atoms. In nickel, mereury and bismuth 
the factor closely approaches unity, meaning that the number 
of free electrons is practically the same as the number of atoms. 
Though the extreme electric conductivities differ in the ratio 
63 to 1, the extremes of p are only in the ratio of 355 to 1. 
The facter p is less than 3 for all metals except aluminium, 
which in comparison with other metals is very opaque com- 
pared with its conductivity. Cobalt, silver, copper and goll 
have values under 1:6, and in the other metals examined the 
factor increases in the order—iagnesium, platinum, lead, 
cadmium, antimony, tin, zinc, aluminium. The opacity due to 
selective molecular absorption is neglected in every case, 
so that the values of p are upper limits. But it is significant 
that the list contains no value sensibly less than unity, or, in 
other words, that in all probability no metal contains less than 
one free electron for every atom. The simplest explanation 
of metallic conduction would appear to be that each atom has 
one or possibly two or three, negative electrons which are 
easily detached, and follow freely the electric force, even ſot 
such rapid oscillations as those of light. 

(A. Scuusten, Phil. Mag., February, 1904.] 


— 


Evolution of Helium from Radium Bromide. —MM. Dewar 
and Curie announce а remarkable parallel to Ramsay's obser 
vation that radium salts dissolved in water produce helium. 
Some radium bromide weighing 0:4 gramme was left for thre 
months in a glass tube communicating with a small vacuum 
tube and a mercury manometer. There was a continual slew 
evolution of gas, but the spectroscope showed nothing hu 
hydrogen and mercury vapour. The same specimen was then 
taken by Prof. Dewar to the Royal Institution, where it was 
sealed up in a quartz tube and fused, the gases evolved bein: 


drawn off and examined with the spectroscope. Nothin: 


appeared to be present except nitrogen, After thorough 
clearing off all the gas, the tube was sealed up under the оху: 
hydrogen flame and sent back to France. About 20 day: 
afterwards, M. Deslandres examined the tube with an indue 
tion coil, connecting it up by means of two pieces of tiufuil 
attached to the ends. He found a spectrum, not of. nitrogen 
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but of helium, and that in its entirety. No other lines 


appeared on the plate even after an exposure of three hours 


with quartz lenses. The permanent luminosity ot the tube 
only showed a continuous spectrum. 
[Dewar and CcnrE, Comptes Rendus, January 25, 1904.] 


Transmission of. N-radiations along Wires. — A. Charpentier 


has found that some of the effects produced by the N-rays and 


other radiations emitted by animal bodies may be transmitted 
He used a small plate of thin copper, lem. or 


along wires. 
29cm. in diameter, and called the “transmitter,” which was 
joined to the sensitive screen by a copper wire of any shape, 
the end of the wire beinz coiled about the screen. 


may be much longer. 
a darkened room. 
then lighted up. 

long as the metallic connection was intact. 
described. 


all the rays are thus transmitted. 


at a distance from the human body. 
the rays thus transmitted be of physiological origin. 


can also be transmitted along wires. The author has observed 


a well marked activity of the nerves governing the act of 


inspiration. 
LA. CHARPENTIER, Comptes Rendus, January 24, 1901.) 


Effict of Radium Rays on Vegetable Fibres.—Lord Kelvin 


announces having received from Lord Blythswood a letter 
with a specimen of cambric rendered thoroughly brittle or 


rotten by an exposure of about three days to radium bromide. 


He had put a little circle of cambric in place of the circular 


sheet of mica, which is commonly used to cover the cavity 
containing radium bromide in the little receptacle in which it 
is usually sold. The cambric is quite broken away, leaving an 
irregularly-shaped hole of about 3mm. greatest diameter in 
the place which was directly exposed to the radium. Lord 
Blythswood found the same result in several other trials with 
exposures of two or three days. 


[Lord Krrvis, Phil. Mag., February, 1904.) 


THREE-PHASE WORKING, WITH SPECIAL 
REFERENCE TO THE DUBLIN S8YSTEM.* 


BY WILLIAM BREW. 
(Concluded from page 619.) 


Wave-forms.—The fom oscillograms A, B, C and D on page 658 
are of some interest. A represents the pressure wave of one of 
the 500kw. generators when running light, and B the same genc- 
rator coupled to 6:2. miles of 0:15 cable. Curves С and D were 


taken at the city ends of the feeders, curve C in the early morning, 
and curve D on a 100kw. load. 


Three-phase Distribution. -In considering the relative merits of 
various classes of distributors we must take into consideration the 
following points :--- 

(a) As regards the consumer. (1) The maximum safe pressure 
permissible to earth. and between the consumers’ terminals and 
wires. (2) The maximum permissible voltage and variation at the 
consumers’ terminals. (3) The minimum number of consumers 
affected by an interruption on any one conductor. 

(b) As regards the supply company. 
energy capable of being transmitted for a given cost of cable. 


* Paper read before the Dublin Local Section of the Institution of 
Electrical Engineers. ME а : 


In one 
experiment the length of the copper wire was 90cm., but it 


The screen was placed in the corner of 
The transmitter was first removed out of 
the neighbourhood of any radiating body, and then was 
exposed to some active portion of an animal body. The screen 
The effect was unaffected by any obstacles 
or screens placed between the transmitter and the screen, ко 
With this appa- 
ratus the author repeated all the experiments previously 

The effects remained the same, only their intensity 
was somewhat reduced, probably owing to the fact that not 
The transmitter need not 
be in contact with the radiating body, but the transmission 
may be interrupted by interposing an electric screen in the 
shape of a plate of aluminium or copper connected to earth. 
The transmitter should be parallel to the emitting surface when 
it is normal to it, the effect is a minimum. The new method 
has the great advantage that the sensitive screen can be kept 
It is not necessary that 


The 
The rays from an Auer burner or a piece of tempered steel 


Cost of cable in £ pei! 
(4) The maxium amount of | 


Capital outlay in £ pet: | 


(5) The maximum pressure between any two conductors which the 
insulation of the cable and fittings of the street disconnecting boxes 
will have to withstand. (6) The maximum pressure to earth tending 
to break down the cable and disconnecting boxes. 

As regards conditions (1) and (2), the Board of Trade regulations 
confine us within the limits of 250 volts between terminals and 
4 per cent. variation either side of the declared pressure. It 
will be evident that conditions (1) and 4) are not the same 
in the case of three-wire distribution with direct or nlternating 
current, and also, in the case of multiphase distribution with 
cored cables, where the insulation of street boxes and that between 
the conductors of the distributing cables may have to withstand 
much greater pressures than will exist upon the consumer's premises. 

As regards condition (3) consideration should be given to the 
elasticity of any given system of distribution and the minimum 
number of consumers affected in the case of & temporary inter- 
ruption of the supply on any one conductor of the distributor, such 
as would be caused by the blowing of a L.T. fuse or breakdown 
of a transformer in the case of three-phase distribution with four- 
core cables, and network supplied from independent transformers 
star connected. With three-phase distribution we have the choice 
between three-core or four-core distributors. We are also at liberty 
to vary the size of the fourth wire of the four-core cable. 

Table VI. illustrates the principal points by which distribution by 
three-core and four-core cables would differ in practice. As regards 
the size of the fourth or neutral wire to be adopted we might follow 
the practice of three-wire distribution, and reduce the section of this 
to some extent. There are, however, reasons which probably justify 
retaining this conductor of the same size, for instance :—(a) One- 
phase being interrupted the resultant full load current of the other 
wo phases will combine to forni full load current on a neutral of 
the saine section as the other conductors, and one-third only of the 
consumers will be affected. (b) Similarly, two phases being inter- 
rupted the neutral will then act as a return for the third phase of 
equal section, with a slightly increased drop in pressure. (c) The 
inciease in the total cost of the cable with the fourth core added of 
same section as the other three cores only amounts to 20:6 and 17 
per cent. respectively in the caso of the O' and 0°05 distributors 
considered for 30 per cent. increase in copper. 

The principal points in favour of the four-core cable system 
which has been adopted in Dublin arc:—(1) Greater amount of 
energy transmitted for given capital cost—the system acting in a 
manner similar to an ordinary threo-wire distribution. (2) Less 
variations in pressure due to want of balance amongst consumers. 
(3) Less inconvenience to consumers in the event of any phases 
being interrupted. Our working experience in Dublin is that con- 
siderable weight should be attached to this point. On the other 
hand against the f$our-core cable we have: —(1) Greater pressure 
between conductors tending to break down insulation of the cable 


Table VI.— Comparison of Four-core and Three-core Distributors with 
200 volts at Consumer's Terminals and C.R. drop of 4 per cent. per 3 mile, 
Description of distributor. 


Four-core. Consumers Three-core. Consumers 
connected between each connected between each 
phase and neutral. phase. 


Section of each con- 
ductor in  squart 
inches | 

Effective pressure be- | 
tween conductors in 
volts | Í 

Max. instantaneous | 


01 0-05 0:1 


816 200 200 


pressure between 488 
conductors P. C. 
Effective pressure be- 

tween conductors & 
neutral or earth 
Max. instantaneous 
pressure between 983 
any conductor and; ^" 
earth = Pe. | 
Drop in volts per eore 
per i mile=4% ol 
consumer's pressure: 


Current density 5 | | 


200 | 


233 


core in amps. per sq | 
in. to given 4% drop 
No. of kw. transmitted: ; 
with 4; drop pei 43:5 
4 mile 
} mile laid & jointed £181 
in troughing =C. 


kw. 


transmitted j 
mile 


£417 
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and street boxes. (2) Extra expense as regards fittings in house 
service boxes, disconnecting boxes, &c. 

Drawings of a distribution pillar and a house service box, as em- 
ployed in Dublin were given in The Electrician, Vol. LI., p. 999. 


Public Lighting.—With & three-phase system of supply as with 
other systems special transforming or other generating plant will 
generally be required to deal with publie lighting by means of arc 
lamps. In those cases where the lamps are coupled to the dis- 
tributors and switched on in circuits of from four to 10 lamps at a 
time special generating plant will not be needed, it is true, but this 
system involves a considerable labour item if a large area contain- 
ing several hundred lamps has to be dealt with, and, moreover, with 
single-phase or three-phase systems would necessitate the use of 
alternate-current lamps, to the exclusion of the more efficient direct. 
current arcs. Assuming, then, that the area to be dealt with neces- 
sitates the use of a number of arc lamps in series, we have then to 
decide at what pressure the current should be supplied. It is to be 
noticed in connection with this point that the cost per mile of arc 
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lighting as regards cables and lamps will be more or less indepen- 
dent of the pressure adopted if the circuits radiate from one central 
point. In other cases are feeders are necessary—the number of 
these feeders being greater with lower pressures and fewer lamps 
in series. On general lines, it would appear, therefore, most 
economical to have as great a number of arc lamps in series as pos- 
sible. There are, however, considerations of safety and freedom from 
breakdown which usually prevent these pressures exceeding 1,000- 
2,000 volts. The pressure of supply having been fixed, the best 
type of transforining plant, alternating or direct current, to be adopted 
will depend largely upon local conditions. We have the choice of— 
(a) Static transformers, chokers, Хе. ; (b) rectifiers ; (c) motor-gene- 
rators. If we are dealing with a large area the cost of a spherical 
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candle-power at the street lamps will usually be least with (c)— viz., | 
| 


direct-current open-tvpe ares—under normal working conditions. 


In Dublin the circuits are arranged with 21 lamps in series with | 


a terminal pressure of 1,100 volts. ‘The circuits are supplied by two | 


through an indicating device, the two generators being driven from 
an asynchronous motor on the same shaft. The maximum pres. 
sure to earth at any one lamp will, therefore, never exceed 550 volts, 
and will only reach this figure at two lamps on each circuit. The 
curves, Figs. 13 and 14, refer to one of these three-phase motor 
generators of 210 B. H. p., of which there are three installed, supplying 
500 double-carbon open-type arc lamps. 


Three-phase Motor-generators.—The impedance curve for one 
of these machines is shown in Fig. 14. In making the observations, 
the motor was held stationary and the slip rings short-circuited. 
Observations were then made of the current in each phase of the 
stator for various applied voltages. It is important to notice that 
the short-circuit current at 5,000 volts will amount to about five times 
the full load current of 16 amperes. With a machine of this class, if 
copper fuses in oil baths of the Ferranti type be employed on the 
E.H.T. side, it will be necessary to examine them at frequent 
intervals, as the copper will have to be run hot at full load if the 
fuse is really to be of service, in the event of a short-circuit on one 
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Ета. 13.— KoLREN Motor-GENERATOR, 210 B. H. F. 
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of the generators. A curious effect has been observed with 1" 
machines. With one of the 500kw. generators coupled to ts- 
trunk mains supplying a motor-generator at full load during t 
daytime, with practically no other load on, a slight surge has ber” 
observed having a period of about twice that of the engine spevi. 
The same load divided amongst two motor-generators had 0 
effect. Again, with two motor-generators fully loaded, the si 
conditions did not produce any noticeable effect. | 

It would appear, therefore, that the motor-generator must he 
working at a certain power-factor to produce this result. T+ 
writer is further investigating this matter. 

These machines were found of considerable value as regands thi: 


+ 


balancing effect on the pressures on the Dublin network, when. о: 
starting the new system of supply, the three phases were una: 
ably somewhat out of balance for some days. 

in concluding these short notes. the writer desires to expres- 


thanks to Mr. Robert Hammond for permission to bring t 


hs 
[x 


direct-current generators in series, with their middle point carthed | subject before sou, 
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The following is an abstract of the discussion which took place in 
connection with Mr. W. Brew's Paper :— 


Prof. THRIFT (chairman) said that, among the points of special 
interest to him was the question of the circulation of idle currents in the 
windings of mesh-wound generators, and he thought that a note to be 
breught before the Section by Mr. Tatlow would afford a probable 
explanation for their existence. With regard to the measurement of 
capacity currents referred to by Mr. Brew, he thought there was an 
unaccountab!e discrepancy between the calculated and observed values, 
and he asked whether the actual leakage had been determined or not. In 
the course of some remarks on resonance, he noticed that the conditions 
seemed to favour resonance—e.g., with the seventh harmonic. The bank- 
ing of transformers was also a matter of great interest. and the successful 
banking of different sizes was a thing, in his opinion, not to be expected. 
Regarding Mr. Brew's valuable remarks on the fourth core of the dis. 
tributing cables, he considered that continuous-current practice might be 
followed, and a saving in cost effected by reducing the area of the fourth 
core. 

Mr. SHEARDOWN thought the reduction in exciting current of the 
500kw. generators at the Pigeon House station on the insertion of 9 miles 
of 0°15 sq. in. three-core cable (Fig. 4 of Mr. Brew's Paperi? to be 
rather large. The exciting current necessary to keep 5,000 volts at the 
terminals had to be reduced, in fact, from & to 78 amperes, a reduction 
of over 12 per cent. He (Mr. Sheardown) had had a test made on & 
500kw. B.T.-H. three-phase 2,500-volt alternator at the Ringsend station, 
the exciting current, taken from the 500- volt bus bars, necessary to pro- 
duce 2,600 volts on open circuit without any cable connected to the 'bus 
bars being 14:5 amperes. On connecting up in parallel to the generator 
two triple-concentrie cables «ach 0 05 sq. in. in section and connected іп 
series with a three.core cable of 0:1 sq. in. section, making in all 9:2 
miles of cable, the exciting current required to keep the pressure at 
2,600 volts was reduced to 14 amperes, a difference of 3:4 per cent. The 
experiment was not, of course, on all fours with Mr. Brew's, as he was 
not quite certain of the capacity of the cables when connected up, but the 
triple-concentrie cables in parallel would probably have a higher capacity 
than the Pigeon House three-core cable, and it appeared ta him, in any 
ease, that the capacity would not account for the great difference between 
3:4 and 12:2 per cent. Continuing, he questioned the correctness of the 
terms rotor and stator applied to a generator. 

Mr. M. RUDDLE said that he, in most cases, preferred three-phase 
transformers to single-phase ones, on account of their tendency to 
Unlance, which outweigued the advantages of the s'ngle-phase type 
nimed in the Paper. No difliculty was ever experienced in getting 
banked transformers to share load equally, provided that they were 
sui'ably designed, but a very small thing, euch --for instance, us a bad 
connection— might throw them out. As a matter of fact they did not 
share quite perfectly at all loads, and as proof of this he quoted the 
figures below, relating to two banked sets of three transformers, of 
250kw. and 50kw. output respectively at various loads :— 


50kw. transformers 12 .. 10 .. 15 .. 22 .. 21... 26 amps. 
250kw. transformers 50 .. 42 .. 45 .. 96 .. 92 .. 104 „, 


He mentioned that the slow pulsation or surging referred to in the 
Paper caused very little trouble when the load was considerable, but 
with light loads, say after 11:30 p m., it was quite in evidence. It had 
been got over by inserting choking coils in the primary circuit. 

Mr. TATLOW mentioned that Mr. Brew used the short circuit 
currents to measure impedance, but that the impedance so obtained was 
not the same as the working impedance. He agreed with Mr. Brew, that 
the short-circuit current must lag and had a large armature reaction, 
But for this reason the short-circuit current might be reduced, and the 
deduced impedance would be too high. He thought the great advantage 
of four-core distribution to lie in the fact that it enabled a distribution at 
n higher pressure than the lighting pressure. But he objected to the 
fussing about balance which was sometimes evidenced by station 
engineers and the complications involved in splitting up small installations 
into differeat circuits. 


Mr. BREW, in reply, said that the idle currents in mesh-wound gene- 
rators were apparently due not only to certain harmonics set up by the 
stator slots, and referred to in his Paper, but also to irregularities in 
the winding, eccentricity of the rotor, and mechanical matters of that 
nature. Regarding leakage, he mentioned that apparatus which, when 
measured in the ordinary way, gave an infinite insulation resistance, was 
capable of passing a measurable leakage current at high- pressures due to 
brush discharge at numerous points in sub-stution switch-gear, &c. As 
to resonance, it might be dangerous, but the oscillograph enabled them 
to recognise the barmonics, and to avoid the combinations of circuits 
likely to cause trouble. Banking of transformers in three-phase working 
was perfectly easy and merely a matter of design, but, just as in single- 
phase working, differences in the design of the banked transformers 
might cause the load to be shared unequally, a very slight cause would 
sometimes affect the proportion in which the load was shared in the case 
of large transformers banked across the same 'bus bars. A few spirals 
formed in the secondary leads of a transformer taking more than its 
share of the lead under these conditions would sometimes remedy the 
trouble, the turns in the cable having a slight choking effect with large 
secondary currents. He though the difference between the magnetising 
currents with various capacities found by Mr. Sheardown and those in 
the Paper was probably due to a considerable difference in the design of 
the generators—i.e., Oerlikon and Thomson. Houston machines. 


* The E.letiician of Jan. 22, p. 533. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Thursday, February 4. 


Mr. C. S. MEIK sa d he had devised a scheme for facilitating the traftic 
of London in conjunction with Mr. Walter Beer. "This consisted of the 
construction of two broad avenues, one running from north to south and 
the other from east to west of London. "The former he proposed should 
commence at Enfield and terminate between Croydon and Wallington, 
crossing the Thames between Blackfriars and Waterloo Bridges, and the 
lat'er commencing near Hounslow and terminating in Essex to the east of 
Barking. Each of these avenues would be 24 miles in length, 160ft. in 
width, and consist of two storeys or decks, one at the ordinary level of the 
existing roadways and the other an elevated road. Above this latter he 
suggested the construction of a suspended railway after the design of the 
Elberfeld-Barmen Railway. Ву such a method of construction he main- 
tained that the fast traftie could be kept quite distinct from the slow traffic. 
On the upper deck trolley tramways could be constructed, and from the 
fact that there would be practically no obstruction to their progress the 
rate of travelling would be much greater than was now possible. There 
would be footways for passengers on both decks and subways for pipes 
below the lower deck. A special fast motor road could be provided. 
Cross roads intersecting the main avenues, were also proposed with 
double-deck construction, but without the railway communication 
above the upper deck. The two main avenues would cross each 
other between King's Cross and Rosebery-avenue. Further, a new 
embankment should be constructed between Blackfriars aud Waterloo 
Bridges, on the south side of the river, with double decks, the lower 
being for wharves and the upper for road traflic, and also providing 
a terminus for the tramways along the Blackfriars and Waterloo 
Bridge Roads. With regard to the railway communication along 
the main avenues, witness discussed the possibilities of the suspended 
railway, a shallow subway tramway beneath the lower deck and 
tube railway at a still lower level. The cost of construction of these 
three methods of communication he put at the following figures per 
mile: Suspended railway, £75,000; shallow subway tramway, £230,000 ; 
tubes, £350,000. From the point of view of safety, he considered the 
suspended railway was superior to either of the other methods ; as to 
carrying capacity all three were about the same; and with regard to 
appearance, this he admitted was the only questionable point. But the 
other advantages possessed by the saspended railway outweighed this 
disadvantage. Cnreful valuations had been made of the cost of the land 
required to construct these main avenues, and from these it appeared 
that the cost of this, after deducting recoupment from the tale of the 
surplus land, would be very small. His estimates of the cost of the rail- 
way and tramway communication (erclusive of equipment) along the 
avenues were as follows :—48 miles of suspended railway and 48 miles of 
trolley tramways, £3,888,000. If a shallow subway tramway were used 
instead of the suspended railway, this figure would be increased to 
£12,000,000, or if tube railways were used the figure would be £16,000,000. 
The equipment for any of the three systems he put at the same —viz., 
£4,152,000— so that the totals for construction and equipment would be as 
follows :— Suspended railways and trolley tramways on the upper deck, 
£8,610,000 ; subway tramways and tran ways £17,040,000; tube railways 
and tramways, £21,552,000. The gross revenue he put as follows: —Rail- 
way: 96,000,000 passengers at 2d., £300,000 ; 155,000,000 passengers a. 
3d., £1,937,500. Tramways: 192,000,000 passengers at 0`84 , £610,000 ; 
а total of £3,377,000. Working expenses were put at 50 per cent. for the 
railways and 40 per cent. for the tramways, and upon this assumption the 
net revenue would be £1,624,750. The capital required for the complete 
construction of the two main avenues he put as fol ows :— With suspended 
railways, £36,107,000 ; with tramways in subways, £41,507,000 ; with tube 
railways, £49,307,000. After 15 years’ working, he estimated the follow- 
ing financial results under the three different circumstances : - Suspended 
railways, £365,544 profit; subway tramways, £130,000 deficit ; tube 
railways, £1,900,000 deficit. None of these estimates took into account 
the rent from the pipe subways, which would be constructed on both sides 
of the proposed avenues. 


Friday, February 5. 

Sir RALPH LITTLER, Chairman of the Middlesex County Council, 
said he objected to the establishment of any tribunal which would take 
away from Parliament any of the powers it at present possessed. The 
best thing to do was to leave ma ters as they were, as he considered that 
the locomotion problem of London was now in such a chaotic state thut 
it would be impossible to deal with it in a comprehensive manner. 

Mr. J. E. WALLER, of Messrs. Rincaid, Waller, Manville aud Dawson, 
said that his opinion was that tramways would play a considerable part 
in solving the traflic problem of London, although he did not advocate 
that tramways should be permitted in streets where there was not sufficient 
space for at least one line of traflic alongside the curb. This meant that 
a double line of tramway could only be laid in a street having & 
minimum width of 30ft., or a single line in a street not less than 
22ft. wide. Under these conditions he failed to see that the tram- 
ways would cause any obstruction to the traffic. In fact, he rather 
held the opposite view. Underground railways could not serve the 
travelling population in the same way as tramways, especially for short 
distances, whilst the enormous capital involved in their construction 
was against their extensive development. On this point, and the 
g-neral utility of а comprehensive system of tramways throughout 
London, he largely agreed with the evidence given by Mr. Sellon (see The 
Electrician, January 15, 1904, p. 485), but was very emphatic that in such 
crowded thoroughfares as Lombard.strcot, the tramways would be best 
carried in subways. Such a comprehensive scheme, however, would b» 
too large to be promoted by one comp.ny or ony authority, and he 
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thought it would be better to allow anybody to promote lines, but regard 
should be paid as to their suitability as forming part of the general 
scheme. He did not consider ıt was a practical suggestion that a board 
of locomotion should draw up a scheme of tramways for London. If the 

eneral principles upon which tramways were to be authorised were made 
kon: & number of matured schemes would be placed before a traffic 
tribunal (if one were established), and it would not then be a difficult 
matter to come to a conclusion as to which schemes should or should not 
be adopted. Witness then discussed the advantages and disadvantages 
of the three methods of procedure in order to promote tramways in the 
United Kingdom. To summarise his opinions, they were as follows :— 
Relief should be given to both company and municipal promoters, there 
should be no frontagers veto, there should be no ratepayers veto against 
municipal schemes, and no local veto against company schemes. The 
right to promote tramway undertakings and to be the tramway authority 
should be extended to all county councils. He believed that the only 
satisfactory way to deal with the tramway legislative problem, whether 
applied to London or the whole of the country, was by the creation of a 
special tramway or street traffic board, probably forming a Government 
department, The Commission adjourned. 


THE LATE MR. McMILLAN. 


Mr. McMillan was such a favourite among all classes of 
members of the Institution of Electrical Engineers, that it is 
but natural they should desire their appreciation of his ser- 
vices and their sympathy with his widow and children to take 
practical shape. It has thus occurred to many that a fund 
might be established which should be placed at the disposal of 
Mrs. McMillan, and the Council of the Institution intend to 
establish such a fund, and to invite subscriptions from the 
membership generally as a tribute to the memory of their late 
Secretary. We do not doubt that there will be a generous 
response to this appeal, and that there will not be a single mem- 
ber, associate or student who does not contribute commensur- 
ately with his means. Mr. Henry Edmunds, acting on a generous 
impulse, has already issued a circular letter to some members 
of the Institution inviting their subscriptions, to which many 
have already responded, but we are given to understand that 
the Council will in the course of a few days issue a direct 
appeal. 


At the meeting of the Institution of Electrical Engineers 
last night, the president (Mr. R. Kaye Gray) referred in the 
following terms to the loss which the Institution had sustained. 


Before we commence our business this evening I have, in the name of 
the Council, to tell you that Mr. McMillan has died. You all have, of 
course, heard of it through the Press. I have no intention of saying to 
you, who knew Mr. McMillan so well, what his qualities were. We all 
miss him very, very much. There is only one thing I would like to say. 
He has left & widow and two children. Unfortunately, we c&nnot— not 
as 11 Institution —deal with the matter from a financial point of view 
as we would like to, and therefore the Council has decided to invite the 
members of the Institution to do what they can for those Mr. McMillan 
has left behind. The Council has done everything it can in other 
directions. You would like to express to Mrs. McMillan the sympathy 
you fee] for her in her great loss, which I am sorry to say has been made 
more acute by the loss of her mother since Mr. MeMillan's death. 

Sir HENRY MANCE (Past-president), in submitting a resolution of 
condolence, said that if Mr. McMillan had one fault, it was that of 
extreme devotion to duty and to the care of the interests which were 
entrusted to him. It was a pleasure to work with him. He could only 
simply say that, whilst the Institution had losta most valuable oficial, all 
of them had lost a personal friend. The resolution which he had to 
submit was the following: 

„That the members of the Institution of Electrical Engineers, in full 
meeting, desire to express their profound sorrow at the death of their 
late secretary, Mr. Walter George McMillan, and to put on record their 
high appreciation of his personal character and those qualities which, аз 
a scientific man and as an administrator, had contributed so much to 
the prosperity of the Institution ; and also to express to Mrs. McMillan 
and the other members of the family their heartfelt sympathy under this 
sudden calamity.” 

Prof. JOHN PERRY, also a past-president, referred in feeling terms to 
the Christian life which Mr. McMillan had always led. Further, his 
capability to clearnway difliculties was astonishing. The zeal with which 
he worked had been the subject of some remarks of his (Prof. Perry’s) 
at the end of his year of оћісе, and these remarks now bore a signiticance 
which did not then belong to them. He had sail “ I get the credit, but 
Mr. Memillan wasthe man who did the work. But there isa serious side 
to this power of Mr. McMillan to take up all sorts of work and pull it 
through. We are taking too much out of Mr McMillan. There is 
a great deal too much output, and I am sorry to say it is an output 
with a large load-factor.” Since making those remarks he had noticed 
the extreme 7 fag” whieh Mr. MeMillan had shown. It was a creat blow 


to Mr. MeMillan's wife, but the blow would be lessened by the knowledge 
that her husband had earned the respect and gratitude of the Institution. 
Their mourning was nothing compared to Mrs. McMillan’s. He bad 
the honour to second the resolution. 

The PRESIDENT said it was absolutely unnecessary to put the reso- 
lution to the meeting. With regard to the fund it was hoped to obtain 
£2,000. A fund, which had already been started had been handed to 
the Institution for management. 


CORRESPONDENCE. 


Ee Gree 


EDDY CURRENTS IN DYNAMO MACHINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: Will you allow me to reply as briefly as I can to the 
remarks made by Mr. M. B. Field in your issue of February 5th 
upon my Paper on eddy currents. (The Electrician, January let, 
p. 419, and January 8th, p. 449.) | | 

Towards the end of the first column one finds the following: 
—‘ [t appears that it is the latter [experiments on solid rings] 
the author has based his deductions upon, with the result that 
his conclusions are certainly misleading." In the last para- 
graph of § 2 of my Paper it is said that, To show that 
the greater part of the eddy-current loss does not take place 
in the armature an alternating current was passed through the 
armature by means of the slip rings [this was done later 
through the commutator. See Appendix to Paper.] and the 
losses separated by the method given in the Appendix." 

The greater part, therefore, of Mr. Field's remarks, based 
on this misreading of the whole meaning of the Paper, does 
not bear on the main point at issue. The ring experiments“ 
were undertaken to find what kind of loss is obtained at higher 
frequencies than those used by Profs. Hopkinson and Wilson, 
and they in no way affect my final argument, which relies 
entirely upon the experiments on laminated cores. This 
argument is, shortly, as follows: The hysteresis loss in 
armature cores is known to a very fair degree of accuracy. lí 
one can find the ratio of the hysteresis to the eddy-current loss 
the latter is also determined. I have done this, and find that 
the eddy-current loss is always less than the hysteresis. it 
is so even in rotating fields, a point not mentioned in the Paper, 
but brought out in reply to Mr. Stoney, who raised it in the 
discussion which followed the Paper. Under the conditions 
of practical working the ratio of hysteresis to eddy-currentloss 
in the armature is, in the case of the machine tested, 0°85 of 
the ratio obtained with alternating fields, and is always of this 
order. The total eddy-current loss being about 30 per cent. 
of the total losses in a good modern machine, and the hysteresis 
loss about 10 per cent., it follows that there is a very large 
percentage of the eddy-current loss unlocalised, especially 
when the machine is on load. This can only occur in the solid 
masses of iron which form the magnet cores and yoke. | 

The coefficient 0:85 is derived as follows: Prof. Bailys 
experiments showed that the hysteresis loss is increased by 
54 per cent. when a flux density of 8,000 lines per square 
centimetre is reached in a rotating field, as compared with a 
simple alternating flux. He also calculated that the eddy- 
current loss increases by 80 per cent., so that the resultant 
effect on the ratio of hyteresis to eddy loss is to reduce 1t in 
the proportion 1:54/1:8 = 0:85. 

With regard to the straight-line law connecting torque and 
speed in motors running light, Mr. Field states that “ the loss 
in the solid portion is proportional to ,/n." | 

I have always taken Heaviside's articles оп “ The Induction 
of Currents in Cores” as the most complete theoretical inves- 
tigation of the subject known to me. The expression given 
theret for the watts lost by eddy currents in a solid core 
surrounded by an alternating current is 

17. = dl ena (NT)Y. 
P 


— — M——M € 


-— — 


* The theories of Heaviside, Thomson and Ewing all assume constant 
permeability, which is never true in alternating-current practice. 
+ “Electrical Papers,“ Vol I., p. 364 (36). 
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From this follows the statement in the Paper that the loss is 
proportional to 2⁰ and to л? Where Mr. Field has obtained 


his „/n law from I do not know. My point with regard to the 
greater loss in iron than copper should, I think, be clear. It 
is that for a given variation in the resultant ampere-turns of 
excitation, the eddy-current loss is 500,000 times greater in 
iron than copper cores of the same dimensions. 

No one has yet theoretically investigated the case where, 
instead of the ampere-turns, the reluctance varies. The 
boundary conditions are no longer the same. 

Figs 4 and 6 are, as stated in the Paper, graphs of B'H, 
and H, for the complete hysteresis loop. If и were defined as 
dB/dH they would, of course, be different, but it is not. 

I do not gather from the article whether he has realised 
that, in the motor method of separating losses, eddies in the 
field magnet cores exert a retarding torque on the armature. 
It is for this reason, chiefly, that exact localisation of the loss 
bas been hitherto unattempted, although makers have so far 
realised solid-core-loss that laminated poles and yokes are now 
common. The eddies are mostly caused, I believe, by unsym- 
metrical armature core construction. 

With regard to the converter tests in Table VII., the facte, 
as stated, are correct, for in order that the speed and excitation 
should be the same the voltage on the first machine had to be 
controlled by a regulating resistance. The wattmeter readings 
are quite reliable and the curves have been plotted from them. 
The ammeter and voltmeter readings have been given as taken, 
to show under what general conditions the machines were 
working. 

F inally, Mr. Field says that “dynamo makers calculate 
the hysteresis and eddy-current losses in armatures by well- 
established formulie, of the approximate correctness of which 
there can be no doubt." This is perfectly true if for “ arma- 
tures " one reads machines. It is a pity that the discussion at 
Newcastle was not fully reported, or Mr. Field would have 
learnt this from the makers themselves. 

I thank you, Sir, for this opportunity to correct misunder- 
standing. To me it is a matter of regret that we now live so 
rapidly that criticism must often be hasty. No doubt, in this 
case of eddy-current distribution evidence will accumulate by 
which, in time, manufacturers and users of dynamo-electric 
machines will generally accept or reject my conclusions. — 
Yours, &, W. M. THORNTON. 


Newcastle-on-Tyne, Feb. 8. 


— — сб 


WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: I note that Count Arco, in his letter published in the 
last issue of your paper, says :— 

In a lecture before the Queen and King of Italy he (Marconi) agreed 
that the employment of tke closed exciter circuit for transmitters is due 
to Braun, and that these patents possessed priority over his own. Не 
maintained his priority only in connection with tbe tuning of both 
oscillating systems. 

This is not a correct statement of what Mr. Marconi said on 
the occasion referred to, and conveys a wrong impression. The 
exact words uscd by Mr. Marconi, which appear on р. 15 of 
the official publication of the Associazione Elettrotecnica Italiana, 


and edited by the Unione Cooperativa Editrice of Rome, were | 


as follows :— 

Il Prof. Braun ha suggerito anche egli l'uso di un condensatore associato 
‘al filo aereo; ma non mi consta ohe prima della data dei miei brevetti 
egli abbia riconosciuto l'assoluta necessiti dell’accordo dei due circuiti, 
condizione senza la quale non é possibile trasmettere a considerevoli 
distanze. 

Which may be translated : 

Prof. Braun also has suggested the employment of a condenser associated 
with the aerial wire; but I am not aware that he recognised, before the 
date of my patents, the absolute necessity of the two circuits being in 
tune, without which condition it is impossible to transmit over consider- 
able distances. 

Mr. Marconi was describing in his lecture a certain arrange- 
ment of advantage which he had patented. He mentioned 
incidentally that a certain -part of his arrangement—viz., the 
use of -a condenser associated with the aerial wire—had been 
suggested also by Prof. Braun, but that this part of Marconrs 
general arrangement was of no utility by itself, that there was 


no value in using the condenser unless certain further arrange- 
ments were made—viz., the attuning of the transmitting circuit 
to the receiving circuit—the complete arrangement, the tuning 
of the circuits and the use of the condenser in one of them 
being the subject of Marconi’s patent. The essential part of 
the arrangement Marconi describes in his patent is the tuning 
of the two circuits; the condenser circuit is a means to this 
end. There is no value in the employment of a closed oscilla- 
tory circuit for the production of oscillations in the aerial wire, 
unless that closed oscillatory circuit is tuned to the same period 
as the aerial wire.—Yours, &c., 

MARC ONI'S WIRELESS TELEGRAPH Co. (LTD.). 

London, E.C., Feb. 10. H. Cuthbert Hall. 


PARLIAMENTARY INTELLIGENCE. 


— — 


FIRE RISK IN TUBE RAILWAYS. 


Mr. GERALD BALFOUR, in the House of Commons on Monday, 
replying to Sir T. Dewar, said that the precautions which are, or might be, 
taken against the risk of fire on tube railways were discussed last autumn 
by the officers of the Board of Trade and those of the several tube railways 
open for traftic or in course of construction. The Board'schief inspecting 
officer of railways and their electrical adviser subsequently drew up a list 
of recommendations on which the observations of the companies were 
invited. When finally settled, these recommendations would be imposed 
as requirements so far as the powers of the Board allowed. 


POST OFFIOE TELEPHONE SYSTEM. 


In reply to Sir T. Dewar in the House of Commons on Monday, 

Lord STANLEY said that nine Post Oftice telephone exchanges have 
been opened in London and three others were being constructed. On 
February 4, 15,020 telephones were working in connection with these 
exchanges. The expenditure for the working lines, and for a large 
amount of general construction available for the further development of 
the system and the establishment of additional exchanges amounted, on 
November 30, to £1,441,775. Parliament, when providing money for 
telephone capital expenditure, did not allot а defined portion of 
expenditure in London. The sums provided for general expenditure 
would be exhausted by the end of the present financial year, and he 
proposed at the earliest opportunity to ask leave to introduce a bill to 
provide further moneys for the oxtension of the telephone system. 


— — ——— — 


UNDERGROUND TELBGRAPH CABLES. 


In the House of Commons on Tuesday, Lord STANLEY stated that 
underground telegraph cables were now laid continuously from London 
to Carlisle, and a section of 19 miles was being laid over the Beattock 
summit in Scotland. By the end of the financial year a double line would 
also be laid between Manchester and Leeds. 


m ape ——— —— — — 


pr————À— ED 


ELECTBIOITY IN MINES. 


Mr. AKERS-DOUGLAS, ia the House of Commons on Wednesday, 
stated that he was now considering the best steps to take with the view 
of establishing special rules in accordance with the regulations attached 
to the report of the Departmental Committee on Electricity in Mines, 


— — -- = —— — 


The following are amongst the petitions which have been entered 
against bills of an electrical interest :—Barking Urban District Council 


-against the East London and Lower Thames Electric Power Bill; Willes- 


den Urban District Council against Harrow-road and Paddington Tram- 


-ways Bill and the London County Council Tramways Bill, 


The Torquay Tramways Bill has been passed as having complied with 
Standing Orders, as also have the South-Western and Isle of Wight 
Junction Railway (Extension of Time) and the Harrow-road and Pad. 
dington Tramways Bills. When the North Yorkshire Dales Railway Bill 
came before the Examiners of Private Bills for notification of compliance 
with Standing Orders no appearance had been entered, and the measure 
was accordingly marked dead." The bill took powers to incorporate a 
company with a capital of £960,000 for the construction of surface 
electric railways between Hellifield and Scorton in the West Riding of 
Yorkshire, a distance of about 51 miles, and to acquire land for three 
generating stations. The borrowing powers amounted to £450,000. 


— ҹини 


Lincolnshire and Yorkshire Electric Power Bill.—4A con- 
ference of delegates representing the local authorities affected by this 
bil was held at York last week. The towns represented were 
York, Hull, Scarborough, Beverley, Ripon, Harrogate, Bridlington, 
Filey and Hessle. It was.unanimously resolved that the bill be 
opposed by all local authorities affected, each. authority. depositing 
a separate petition, as their interests were not identical. 
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LEGAL INTELLIGENCE. 


‚ Colwell and Others v. St. Pancras Borough Council. 


This case came before Mr. Justice Joyce on Wednesday, Thursday and 
Friday last week. 

Mr. HUGHES, K.C., for the plaintiffs, said the action was brought to 
restrain & nuisance caused, or alleged to be caused, to plaintiffs by 
defendants in the working and use of an electricity generating station 
and dust destructor at King’s-road, Camden Town, London. 

His LORDSHIP asked if defendants had statutory power for the 
nuisance. 

Mr. HUGHES said they had not. The defendants were undertakers 
under the Electric Lighting Acts. The plaintiffs were leaseholders and 
occupiers of five houses in Great College-street, defendants being the 
freeholders. 

His LORDSHIP: I suppose you are asking too much all this time? 

Mr. HUGHES said defendants had bought up the various interests of 
the other houses running along Great College-street. Defendants’ scheme 
was not as it sometimes was where an electrical generating station was 
worked in conjunction with a dust destructor, the heat generated in the 
destructor being used to generate electricity; but there was one shaft 
Letween the two and common to Loth. He did not think that the two 
undertakings were worked together except to that extent. The electrical 
generating station had been in operation for some years. In May, 1902, 
having found it necessary to increase their power defendants determined 
to put in a very greatly increased plant, including three large engines of 
750 mr. The engines driving the continuous-current dynamo did not 
run in step, and they got a certain periodic increase and decrease in 
the vibration. In May, 1902, defendants began working, but not at fall 
load. At this time persons occupying plaintifls! houses began to find at 
various times a very great increase in the vibration, and complaints 
began, which ultimately culminated in this action. The defendants in their 
defence said that the engines were at present defective in balance and 
consequently did not run smoothly, but that this defect could be remedied 
if time was glven for that purpose. 

Evidence was given on behalf of plaintiffs by Col. R. E. CROMPTON, 
C.B., who said he was instructed last October in connection with this 
case and made ‘an examination and inspection of the premises for the 
purpose of this action in January, which was, he supposed, the time of 
maximum load. He noticed distinct vibration, which undoubtedly was 
caused by reciprocating machinery. He afterwards went to the generat- 
ing station, and asked that the engine might be shut down. This was 
done, and this reduced the amount of vibration to an extent that nobody 
could possibly doubt or deny. There was no trace of vibration set up by 
the passing of tramcars or waggons. 

Mr. J. J. BOURNE, A. M. Inst. C. E., corroborated, and other evidence 
was tendered. 

At the close of the plaintiff's evidence, 

Mr. BEAUMONT (also for plaintiffs) said with regard to vibration 
and the time which elapsed before the action was commenced, the 
nuisance caused before defendants put in their heavy machinery was very 
slight. The real nuisance occurred when the heavy machinery was put 
in. He did not suggest that defendants had not tried to minimise the 
nuisance, but they had not succeeded at the time the action was com- 
menced, though it was now less than formerly. He (counsel) without 
binding himself, said he felt that if defendants removed the new engines 
plaintiffs would not have much cause to complain. The nuisance from 
noise and dust was also considerable, and the smell from the destructor 
was Dighly objectionable. The injunction he sought was to restrain 
defendants from working their electric generating station and dust 
destructor so as to cause a nuisance or injury to occupiers of plaintiffs’ 
houses by vibration, noise, dust and offensive smells, or so as to injure 
the structure of the said houses. 

His LORDSHIP said he did not see what right the reversioners had to 
sue at all except for damage to the fabric. 

Mr. BEAUMONT said vibration would cause injury to the structure. 

Mr. BOUSFIELD, K.C., for defendants, said that there were two or 
three separate causes or alleged causes of action. As to the minor matter of 
the dust destructor, defendants had no wish to annoy the inhabitants of the 
district. Ever since 1895 they had been improving their arrangements. 
There was really nothing which any reasonable person could complain of 
Then as to the electric lighting plant, it must be of importance to him to 
establish that, as regarded the old plant, there was nothing of which any 
reasonable person could complain. They had got the fact that the old 
plant was at work in 1895, and had been working ever since. It was an 
extremely strong observation io make with regard to the old plant to-day 
that nobody ever really complained about it. He would now come to the 
new engines. At no time had the vibration been of anything more than 
a temporary character, He should submit that a public body doing its 
best to discharge its statutory duty with reasonable skill was entitled to 
a certain amount of grace, and if, notwithstanding the amount of skill 
and experience the body could bring to bear upon it, there was a temporary 
nuisance it was not a case for an injunction. That was the state of 
things before the writ was issued. He submitted that on and from 
Jan. 8 there was nothing which any reasonable person could complain 
of. The great authority on the question of the balancing of engines was 
Prof. Dalby, and defendants had put themselves in that gentleman's 
hands. Defendants thought their engineers. should have time to 
complete their experiments, Defendants were under a statutory duty to 
supply the district with electricity, 

His LORDSHIP: You say the limit of your duty is to use all reason- 
able precautions against causing a nuisance. 


Mr. BOUSFIELD: ves. | 

Major PHILIP CARDEW (called for defendants) said he had attendedat 
defendants' station at various times when the electric lighting plant was 
running. In January he found two alternators and some of the older 
plant, which were synchronised while he was there. There was no difti- 
culty in synchronising the engines so that they ran to balance one another. 
From what he saw there was very little vibration. The engines were running 
quietly, but there was a slight noise from the escape of steam. He went 
to Great Collcge-street, and found a certain amount of vibration. He 
could not feel anything while sitting in a chair. In some of the rooms 
of the houses he could not detect any vibration. On Jan. 11 defendants 
had more plant running—two alternators and six small sets. The load 
was not very large at that time, but the machinery was running at full 
speed. He went again to Great College-street, and the vibration seemed 
less distinct. At these tests practically everybody was present. The 
houses were not of very solid structure, and the floors shook a little as 
you moved over them. Witness spoke as to other experiments he had 
made, and said that such vibration as there was proceeded from the new 
machinery. He had been informed of what had been done by defendants 
up to the present, and, in his view, those who were responsible for the 
undertaking had done, and were doing. all that reasonable skill could do 
to remedy the vibration. He had no doubt that the engines wouid ulti- 
таќе'у be brovght into perfect balance. He quite agreed with what 
Prof. Dalby was doing in the matter, and thought the vibration would be 
perfectly cured. He thought the vibration was caused through defective 
balancing of the engines, and mathematical balancing of the engines 
would be a peifect cure. 

Prof. DALBY said he had devoted particular attention to the subject 
of the balancing of engines. He had seen defendants’ engines. They 
were of the type usually employed in electricity generating station work. 
Experiment proved that such engines showed no vibration in certain 
conditions. He had experimented in the past for this sort of thing 
and he had not the slightest doubt that he would cure the vibration in 
this case. The necessary work would take some months. He was not 
aware that at Manchester electricity works they had to give up recipro- 
cating engines and have turbines. 

Mr. BLAIR, defendants’ engineer, also gave evidence as to the alleged 
nuisance from the dust destructor. 

On Monday morning Mr. Justice JOYCE delivered judgment. He said 
this action was instituted on Nov. 30, 1903, and it was virtually admitted 
that by reason of the vibration caused by defendants’ works at various 
times plaintiffs had a right to complain of the annoyance to which they had 
been subjected, or, rather, a right to complain unless it were merely a tem- 
porary annoyance. It wassuch an annoyance as it continued defendants 
could not deny to be a nuisance in law. That was virtually admitted, 
but, if necessary, he decided the facts that that was so. It appeared to 
him that by the vibration so much nuisance had been occasioned as to 
justify the action unless the defendants could show that they were entitled 
to cause a nuisance by reason of its being, as they alleged, a temporary 
nuisance, or by reason of something in the nature of the annoyances 
referred to. He was of opinion that the amount of the annoyance caused 
had been a material interference with the comfort of the plaintiffs. In 
this particular case the annoyance caused had not been temporary ап 
occasional personal inconvenience, but, in his opinion, was such as was 
calculated to work material injury to the property of the plaintiffs, and, 
beyond all question, was most serious, and likely to depreciate the value 
of plaintiffs’ property. In this particular case there was a clause in the 
order which authorised the work that nothing in the order should 
exonerate the undertakers from any indictment or proceeding for nuisance 
in the event of any nuisance being occasioned by them. What it really 
came to was that, notwithstanding that order, it was suggested that for 
months, or it might be for years, after the first erection or construction 
of the works the defendants were entitled to make the neighbourhood 
uninhabitable or to cause annoyance and vibration until the time might 
have arrived when they should have contrived or managed in some way or 
other to carry on their works without creating a nuisance. What was to 
happen if they never succeeded in doing that no one was told. However, 
that proposition, to him, was entirely wrong, and was one to which he 
was quite unable to accede. He would rather say that after the con- 
struction of their works, if not before, the owners of these works, par- 
ticularly under an order like this, were not entitled t» carry them on at 
all, unless and until they could do во without occasioning a nuisance to 
the neighbouring owners of property. In his opinion there must be an 
injunetion, not distinguishing in any way between the old machinery and 
the new, restraining defendants from carrying on these works in such & 
way as by vibration, noise or otherwise, to occasion a nuisance or injury 
to plaintiffs during the continuance of their lease, and there must be an 
inquiry as to damages. This order would be without prejudice to ene! 
question in reference to any nuisance or annoyance that might be cause 
by the working of the dust destructor after March 30 next, and the 
defendants must pay the costs of the action. 

His lordship suspended the operation of the injunction for six months, 
saying there was to be no nuisance and vibration between 12 p.m. and 
7 a. m., and after May 1 between 11 p.m. and 7 &.m. The inquiry as to 
damages would be directed to the separate interests of the plaintiffs. 


Corporation of Swansea v. the Swansea Improvement and 
Tramway Co. 

In the Chancery Division on Tuesday Mr. Justice Buckley heard an 
action in which plaintiffs claimed a declaration that upon the true con- 
struction of the Tramway Act, 1870, and Swansea Tramway Act, 1872, 
plaintiffs were entitled to require the defendant company to sell, and the 
defendant company were thereupon bound to sell to plaintiffs the whole 
of the tramway undertaking within the borough of Swansea. They alse 
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asked for a declaration that upon such purchase being made defendant 
company were not entitled to have any lease granted to them by plaintiffs 
for the purchased property or any part thereof. The defence was that the 
Board of Trade had properly refused to sanction the purchase, as the 
time was not yet ripe, and defendants claimed the right to oppose sanc. 
tion being given by the Board of Trade. 

Mr. WARMINGTON, K. C., for plaintiffs, said it was a question of law 
as to the true construction of certain Acts of Parliament, more especially 
Acts of 5 in 1882, having regard to the statutory powers 
given by the general Tramways Act of 1870 to local authorities to buy 
tramways. There were four special acts including provisional orders — 
the Acts of 1870, 1874, 1878 and 1882. Under the Act of 1874 the com- 
pany were empowered to work the tramways. By the Act of 1878 
other tramways were authorised to be constructed by defendants. 
In that year also parts of the Act of 1870 were incorporated. The 
important point under the Act of 1870 was that a corporation might pur- 
chase within six months after the expiration of a period of 21 years, and 
within six months after the expiration of every subsequent period of 
seven years, with the approval of the Board of Trade. The question was 
as to plaintiffs’ position with regard to the Act of 1832 and the part of 
the act requiring a notice of sale to be given. The first time they could 
purchase was thus within 21 years of the passing of the act inentioned. 
The Act of 1882 thus raised a different set of circumstances to that 
which had existed under the other acts, and the question was the con- 
struction of that act. The Corporation might at any time within six 
months of the passing of the 1882 Act give notice, and at any time within 
one year might purchase, upon such terms approved by thearbitrators in 
& manner provided by the Board of Trade under the Act of 1870, so 
much of the tramways as should be then constructed. It was also pro- 
vided that the company should do nothing toincrease their system unless 
the Corporation should give notice that they would not construct tram- 
ways. That section never came into force, for there was no election on 
the part of the Corporation to construct tramways, nor did they then elect 
to purehase. The Corporation did subsequently give notice of purchase. 

The JUDGE : Within six months ? 

Mr. WARMINGTON said the method was to frame a notice, to submit 
it to the Board of Trade, and if thc Board of Trade approved they sent it 
to the company. The plaintiffs had framed a notice and submitted it to 
the Board of Trade. The Board of Trade sent the notice to the Tram- 
way Company and asked whether they had any objections. In this case 
objection was made that it was impossible because sec. 35 of the Act of 
1882 prohibited any purchase within a period of 21 years, and that period 
would not expire until 1906. Plaintiffs contended that under this section 
the law gave them a new period for the purchase of the tramways. 

The JUDGE : What is 1900? 

Mr. WARMINGTON : The period when the 21 years willexpire. Plain. 
tiffs desired to know what their position was and asked that sec. 35 of 
the Act of 1882 consolidated the various dates at which the tramways 
were constructed and, instead of allowing them to have different dates, 
to make one new date-—viz., Feb. 28, 1906. All the Corporation wanted 
to know at the present stage was whether they could give an effective 
notice, and if so, when? 

Mr. HALDANE, in reply to his Lordship, said his clients would be 
glad if the point was decided. 

Mr. WARMINGTON, continuing, argued that sec. 35 of the Act of 
1882 gave & new right to purchase all the amalgamated tramway under- 
taking. The right of purchase under sec. 85 was a somewhat different 
right to that andes the Act of 1870. They had to buy other things under 
seo, 43 of the 1870 Act, Sec. 35 contemplated the sule as a going con- 
cern. Eis clients’ point was that, if they elected to exercise their rights 
under the Act of 1870, they would not be able to bring into operation 
sec. 34 of the Act of 1882.. 

Mr. HALDANE said sec. 86 conferred à new power to purchase. It 
was а negative clause; they were not to purchase any of the tramways 
otherwise than by agreement until an expiration of 21 years. He sub- 
mitted that, taking sec. 35, they had nothing there but a restriction 
which owed its origin to the Act of 1870 alone. 

Mr. BUCKMASTER submitted that the Acts of Parliament contem- 
plated the purchase of the four tramways at different times. 


JUDGMENT. 

On Wednesday judgment was delivered. 

His LORDSHIP said plaintiffs asked the Court to declare what were 
the rights as between plaintiffs and defendants in an uncertain future — 
namely, in the event of the plaintiffs availing themselves of a statutory 
option to purchase defendants’ tramways. The defendants concurred in 
asking the Court to say what those rights were. The question depended 
upon the construction of a certain Act of Parliament. But for the 
request on the part of the defendants he should have felt considerable 
doubt as to whether he could thus prematurely declare what the rights 
would be in a future event, but it seemed the defendants also wanted to 
know his view. He left the question open as to whether the declaration 
he now made would be binding in certain circumstances. The facts were 
that, in 1882, defendants held three statutory rights of making tram- 
ways, and had made, in whole or in part, tramways under those several 
authorities. They were respectively dated 1874, 1878 and 1879. In 
each case Part III. of the Tramways Act, 1870, in which sec. 43 was 
included, applied, and the result was that at certain intervals (the first 
of which was 21 years) from each of the three dates, and subsequently at 
intervals of seven years, plaintiffs had statutory rights, if they were so 
minded, to buy those three respective tramways. The earliest dates 
at which those several options would arise were 1895, 1899 and 
1900. In that state of facts, in 1882 was passed the act which I 
have to construe. The Act of 1882 contained sec, 35 upon which the 
question to be determined arose. The act incorporated Parts II. and III. 


of the Tramways Aot, 1870, and thus included sec. 43 of the Act of 
1870, and by sec, 8 it defined the tramways as meaning the tramways of 
1882. He therefore had to read the Act of 1882 as if it contained sec. 43 
of the Act of 1870, and contained also sec. 55 of the Act of 1882. Sec. 35 
created in the plaintiffs a new right of purchase altogether in the tram- 
ways. The plaintiffs sought to say that a new statutory option to 
purchase all four sets of tramways, as forming one amalgamated under- 
taking, had become vested in them. He was unable to arrive at any such 
conclusion. He did not think the section had any such effect. Sec. 35 of 
1882 was not affirmative but negative. It proceeded on the footing that 
there being already, by virtue of sec. 43 of the Act of 1870, a right to pur- 
chase at various dates, to be ascertained in the way he had mentioned, 
the Corporation should not purchase except in the way mentioned in 
sec. 35. It was addressed to two sets of facts— the first where the lease 
of the tramways or some part of them had been granted by the Corpora- 
tion to the company, in which case, during the existence of the lease, the 
Corporation were not to buy the company out unless the company agreed ; 
and, in the second case, where no lease had been granted, they were not to 
buy until the expiration of the 21 years from the completion of the tram- 
ways. Originally the time was 21 years, not from completion, but from 
authorisation. As a matter of fact, the tramways were completed in 
1885. The effect of sec. 35 was that until 1906 the Corporation were not 
to exercise the statutory power to purchase conferred by sec. 43 of the 
Act of 1870. There was no new right of purchase at all. 1t was a pro- 
prohibition, restriction or limitation imposed upon the existing right of 
purchase. The plaintiffa had said that if that was so the result would be 
very extraordinary—that if a lease was granted it might postpone the right 
of purchase for several periods of 21 years. So far as his lordship saw, that 
wasso. Hedid notseeanything irrational in that state of things which would 
lead him to come to а contrary conclusion. The object might have been to 
keep the whole undertaking in the hands of either the company or the 
Corporation. He agreed that that would have the effect of preventing 
the Corporation from becoming masters of the situation for a much longer 
time, but that was perfectly sensible and perfectly intelligible. He 
thought, therefore, he ought to declare on the first point, that upon the 
true construction of seo. 35 of the Act of 1882 the effect was not to create 
any new right in the plaintiffs to purchase the tramways or any of them- 
but only to restrict or limit the right of purchase existing by virtue of 
tec. 43 of the Act of 1870. On the second, or subsidiary, point he must 
declare, according to the true construction of sec. 34 of the Act of 1882, 
the purchase there mentioned was not, as regarded the tramways of 1882, 
confined to à purchase under sec. 32 of the Act of 1852, but included 
purchase under sec. 43 of the Act of 1870. 
He accordingly made those two declarations. 


Ferranti Limited. 

In the Chancery Division on Tuesday, Mr. Justice Byrne had before 
him the petition of Estler Bros., creditors, for the compulsory winding- 
up of Ferranti Limited on the ground that the company was insolvent. 
A large body of debenture-holders opposed the petition. 

Mr, BUCKMASTER, K.C., for petitioners, said they were creditors for 
£827, partly for goods sold and delivered and partly in respect of dis- 
honoured acceptances. In December, 1901, the company issued £100,000 
first mortgage debentures, and on the terms of that issue hung a great 
deal. Since December last receivers and managers carried on the busi- 
ness for the debenture-holders. They prepared a circular and balance- 
sheet, which showed £413,597 assets and secured creditors £100,000. In 
these circumstances the petitioners could not get paid. The Company had 
not tiled any affidavit in answer to the petition, but the debenture-holders, 
through Messrs. Tate and Whittaker, the receivers and managers, had 
put in an affidavit in answer. The matter stood over from time to time 
pending the settlement of a scheme, but nothing had come of it, and 
now it seemed that the directors had determined to effect a voluntary 
liquidation of the company. Counsel said he objected to a voluntary 
liquidation because, under the terms of the trust deed, if there were a 
voluntary liquidation, the holders got a bonus of 10 per cent. on their 
debentures. If it were compulsory they would only get 5 per cent. 

Mr. GEO. HENDERSON, representing creditors for £14,00), sup 
ported the petition. 

After bearing counsel for the company, the petition was ordered to 
stand over. | 


Blect ric ‘Tramways Construction and Maintenance Co. ( utd.) 


` The petition of Alldays Limited. for the winding-up of this company 
was in the list on Tuesday, but counsel for petitioners asked leave to 
withdraw. His clients had arranged with the company. Other counsel 
appeared fo» creditors who supported the petition and had not been 
settled with and desired to be substituted as petitioners. 

Mr. Justice BYRNE made an order for substitution, and gave leave for 
the necessary amendmenta of petition. | 


Re Geipel’s Steam Trap Patent. 

In the Court of Appeal (Lords Justices Vaughan Williams, Stirling and 
Cozens-Hardy) on Monday, judgment was delivered on the appeal of 
William Geipel from an order of Mr. Justice Buckley directing a patent,- 
No. 7,860, granted to him in 1893, to be revoked unless disclaimer of two 
figures in the complete specification were made. FEM 

Lord Justice STIRLING read the judgment of the Court. He said 
the present appeal related to only so much of Mr. Justice Buckles's 
order as referred to one of the figures in Mr. Geipel's specification. 
(No. 7,860, 1893), the patentee admitting that a& regarded the other 
figure the decision of the Court below was well founded. The ground 
upon which it was sought to revoke the patent was that there was discon- 
formity between the provisional and complete specifications, Эк 
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Their lordships, in the result, held that there was no disconformity 
between the provisional and complete specifications, the figure in the 
complete specification being merely & development of a figure found in 
the provisional specification. The appeal was accordingly allowed. 


Workmen's Compensation Act. 

At Salferd County Court on Monday, before Judge Parry, a moulder 
named John Alfred Hill sought to recover £200 from the British Westing- 
house Electric and Mfg. Co. (Ltd.), Trafford Park, for personal injuries. 
Plaintiff was a moulder earning 37s. 2d. per week, and alleged that while 
carrying some molten metal by the ‘shanks the latter broke, and he 
received injuries which had affected him seriously. Defendants admitted 
the apparatus in question had not been tested. The medical evidence was 
conflicting. A consulting surgeon called in by defendants said that by 
an electrical test he was satisfied plaintiff had power to grip. The judge 
suggested a reference to a medical expert in nervous diseases, but counsel 
for defendants urged that the case was a surgical one. 

Plaintiff was awarded £75 damages, £25 had been paid into court. 


MUNICIPAL, FOREIGN, & GENERAL NOTES 


APPOINTMENTS VACANT AND FILLED. 


An engincer is wanted to take charge of a power house, also a 
superintendent for mains and sub-stations. Applications to Mid- 
land Electric Corporation for Power Distribution (Ltd.), 73, Lich- 
field-street, Wolverhampton. See advertisement. 


Bradford Corporation require an assistant electrical engineer. 
Salary £250 per annum. Applications to the town clerk (Mr. 
Frederick Stevens) by 18th inst. See also advertisement. 

The Technical Education Board of the London County Council 
require a principal for their new Poplar Technical Institute. Com- 
mencing salary, £500. Applications by 13th inst. 

A London engineering firm advertise for a representative with a 
connection among shipbuilders, engineers, &c. Office accommoda- 
tion in Glasgow will be provided. 


Mr. J. Telfer, superintendent on the Rotherham Corporation 
tramways has been appointed manager of the Warrington Corpora- 
tion tramways. Mr. Telfer takes up his duties on March 1. 


EDUOATIONAL NOTIOE. 


Electrical Standardising, Testing and Training Institution. 
— Prof. С. A. Carus-Wikson, M.A., M. I. E E., will commence a special 
course of lectures to the senior students of this. Institution upon 
" Direct-current Motor Construction," on Feb. 18. Mr. J. В. C. 
Kershaw, F. I. C., will deliver a lecture on“ Fuel Economy” on Feb 20. 


— — 


Acton.—The Council have received offers for the supply of elec 
tricity in bulk from Hammersmith Borough Council and from the 
North Metropolitan Electric Power Supply Co., but have decided to 
adhere to their decision to accept the offer of the Metropolitan 
Electric Supply Company. 

Aerial Bridge over the Weir.—The Bridge and Ferries com- 
mittee of Sunderland Corporation have rejected an offer for the 
construction of an aerial bridge over the River Weir on tlie canti- 
lever principle, the motive power being electricity. The estimated 
cost was £20,000. 


Airdrie and Coatbridge Tramways.—The official inspection 
of these tramways took place on Thursday last, and the lines were 
opened for traffic on Monday. 


Barnet.—4A draft agreement between the Council and the North 
Metropolitan Electrical Power Distribution Co. for the supply of 
electricity under the Council's electric lighting order (1900) has been 
approved by the Council. | 


Batley.—The report of Major Druitt, Board of Trade inspector, 
as to the accident to an electric tramcar on Jan. 16 has been issued. 

The report attributes the blame to the driver Bowers, who (according 
to the report) drove the car at an excessive speed on approaching a curve. 
Bowers alleged that when he applied the Westinghouse brake it had not 
the slightest effect, but Major Druitt says the brake was found to be in 
good order after the accident. There is an appreciable interval of time 
between the moment of applying the Westinghouse slipper brake and the 
braking effect, being felt, and Major Druitt thinks it most probable that 
Bowers, feeling no immediate effect on the car, jumped to the conclusion 
that the brake had failed, and at once took it off, intending to stop the 
car by another method. In his hurry he performed the wrong motions. 

Battersea (London). The Borough Council on Wednesday 
decided to carry out mains extensions, &c., at an estimated cost of 
£770. 460 is to be spent in connection With experiments in the 
conversion of gus-lamp columns for electric lighting. 

Belgian Labour Conditions.—In view of the discussion which 
ranged round tho recent placing by the London County Council of 


an order for tramrails in Belgium, a report upon the labour con- 
ditions in that country, recently made by Sir Brooke Boothby, is 
interesting. | 

The report states that there is no fixed price for Delgian tramrails, 
which is governed mainly by the size of the order. Basic steel is used 
in their manufacture, as this ig considered by Belgian manufacturers 
cheaper and more suitable than Bessemer steel. In the works where 
these rails are made the hours of work are longer, wages smaller, and 
holidays fewer than in the United Kingdom. Skilled workmen receive 
3 8d. per hour, ordinary workmen 2:374. to 332d, and youths 076d. to 
1:424. The hours of work are 59 per week, and overtime is paid one. 
fourth extra. | 


Berlin-Hamburg Express Electric Railway. Definite schemes 
have been elaborated for the construction of the above lines. Two 
projects have been placed before the German Government, and it is 
said to be probable that an early decision will be arrived at in 
respect of one of the schemes. Both schemes propose the erection 
of a central generating station at Wittenberg, and one contemplates 
the use of the existing railway stations along the route, The trafie 
between Berlin and Hamburg has become so heavy that the laying 
of a third track has become necessary for the steam trains. The 
journey between Berlin and Hamburg now takes three hours by 
express, and both the electrie schemes provide for this being reduced 
to 13 hours. 


Brussels-Antwerp High-speed Railway.—It is announced that 
the electric high-speed railway from Brussels to Antwerp, which 
has been in contemplation for more than three years, is about to 
be constructed. It is to reduce the period of the journey from 
60 minutes, as at present, to 20 minutes. 


Burnley.—Another tramway route has been opened for traffic. 
The expenditure on electric tramways to date is about 4170, 000. 


Camberwell (London).—The Council have decided to petition 
against the London and Lower Thames Electric Power Bill, in order 
to obtain a clause to prevent the company from supplying any 
railway or other company having running powers in the borough. 


Oharity.— We have received from the hon. sec. (Mr. W. W. 
Jiggens) a copy of the first annual report and accounts of 
Callender’s Hospital and Distress Fund, which was initiated at the 
Belvedere Works and the fund started with a portion of the balance 
over from the late Reservists’ Fund. The distress fund has met 
with the almost unanimous support of the employés at the works, 
of whom no less than 1,876 are subscribers. During the vear 
nearly £290 has been paid in, and this has been supplemented hy 
donations to the amount of over £80, enabling the committee to 
distribute grants to hospitals, convalescent homes, &e., to the 
extent of £210. This excellent fund starts its second year of 
existence with a balance in hand of £153. The management is 
entirely voluntary. 


Chepstow.--An inquiry was held here last week into the com- 
plaints as to the manner in which the Chepstow Electric Light and 
Power Co. bad laid their inains. After taking evidence Major 
Cardew laid the mains bare at certain points. His report will be 
presented in due course to the Board of Trade. 


Cheshire Electricity and Power Gas Echeme.—In the bill of 
the Cheshire Electricity and Power Gas Co. power is sought to 
enable the company to supply electricity in bulk and to manufacture 
and distribute power gas for power and heating, but not for illu- 
mination :— : 

The price to be charged for power gas is not to exceed 3d. per 1,000 if 
over 4,000,000ft. are consumed per quarter, or 4d. per 1,000 if less than 
that quantity is taken. The price for electricity will range from 3d. to 
3d. per unit. The promoters are Messrs. H. Brunner, E. B. Lupton. 
W. M'D. Mackey, A. Mond and W. E. Rowcliffe. The tirst directors will 
comprise Messrs. A. Lupton, W. M'D. Mackey, A. Mond and six others. 
The capital is to be £1,000,000 in £1 shares, but with power to divide 
these shares into preferred half and deferred halfshares. It is proposed 
to issue debenture stock to the extent of £333,000. 

Iartmouth —At the Council meeting last week Mr. Medway 
congratulated the members upon the considerable improvement in 
the lighting of the town by electricity. For the last quarter the 
Couneil paid £94. against £99 previously paid for gas. For the 
smaller sum they had 11 extra lamps and 19 all-night lamps, against 
nine gas lamps, and five times the candle-power. 


Derby.—4A long discussion took place at the last Council meeting 
on the recommendation of the Parliamentary committee to grant the 
National Telephone Co. permission to place their cables underground. 
Some members favoured the crection and equipment of a municipal 
telephone exchange, but eventually the report was carried by 32 votes 
to 19. 

On the minutes of the Tramways committee Councillor Newbold 
culled attention to the fact that Messrs. Thomas Nash & Sons, who had 
been appointed to test the Belyian rails for the electric tramways, had 
reported that certain rails submitted to them were not in strict accordance 
with the specification. The committee being of the opinion that the 
defects were not of a serious nature, had decided to accept 400 tons of 
the rails, which had already been rolled, on the distinct understanding 
that no further rails would be taken by the committee which were not 
absolutely within the terms of the specification. The committee's report 
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was adopted, and an undertaking was given that the contractors should 
be requested to employ as many local men as possible on the work, 
having regard to the large numbers of unemployed in the town. 

Property has been purchased in Full-street for extending the 
lighting station. 

Ealing.— An inquiry was held last week into the application of 
the Council to borrow £25,000 for electric lighting extensions. The 
business manager, Mr. Lewis, said they now had 1,700 consumers 
connected, with the equivalent of about 57,000 8 c.p. lamps; also 
160 prepayment meters. 

Electric Haulage on Cavals.—Nottingham Chamber of Com- 
merce has received а communication from the Trent Navigation 
Co. stating that the Government intend to introduce this session a 
bill extending the powers conferred under the Railways (Electrical 
Powers) Bill to inland navigation. 


Electro- Thermic Process in Steel Manufacture.— A correspon- 
dent from New York writes as follows :— 

The Canadian Government has established a commission to investi- 
gate European methods of manufacturing steel by the electro-thermic 
process. The members of the commission are Dr. Eugene Haanel, 
superintendent of mines in Canada; Mr. C. E. Brown, electrical engi- 
neer; Mr. Nystrom, draughtsman ; Mr. Thomas Cota, secretary ; an 
English steel expert, anda photographer, who will be added to the party 
in Europe. Plants in Sweden, France and Italy will be examined, and 
the Dominion Government believe that the work will do much to 
encourage the development of iron mining and steel manufacturing in 
Canada, electrical energy being generated by water power. 

Exhibition —It has been decided to postpone the opening of the 
exhibition at Milan, Italy, until April, 1906. 


Farnham.— The Council have decided to take no further action 
in connection with the electric lighting order (1900). 


Glasgow.—The Electricity committee's report. presented to the 
Corporation last week (which was approved) recommended the 
ordering of three steam turbines for the electricitv power stations. 

The annual meeting of the Corporation Friendly Society was 
held recently, The total revenue for 1903 was £5,166. Bs., 
expenditure 64,264. Hs. 8d., balance £001. 14s. 4d, bringing the 
total amount to credit of the society to £1,448. 15s. Td. The super- 
annuation fund was inercased to £9,591. 13s. 6d. The membership 
of the society is now 2,759. 

Halifix.—^pplication has been made for sanction to a further 
loan of £10,000 for providing additional generating plant for the 
tramways. 


Holl.—The salary of the tramway manager, Mr. W. J. MeCombe, 
has been increased from £350 to £400 per annum with an ultimate 
Increase to £450 in two annual increments. 


Vford.—-The clauses of the District Council's bill, which were 
defeated at the special mecting in January, were rejected by the 
ratepayers at the poll on Saturday. 


Iikeston..—The tramways engineer and manager. (Mr. О, A. 
Pilcher) has resigned. 


Islington (London).--It has been decided to transfer from the 
electricity account to the general rate for the next half year £12,000, 
to provide for carbons and labour in connection with street are 
lighting. 

The chairman of the committee (Ald. Mills) explained that the recom- 
mendation was to enable the committee to properly discharge the obliga- 
tions placed upon them with regard to arc lighting, irrespective of the 
cost of current, so that the borough itself, as a consumer, should be 
tr eated in the sume way as outside consumers. At present the borough 
was charged 34d., but that did not include cost of carbons and labour ; 
while outsidcrs were charged 4d., 5d. and 7d. 


Jamaica —The Wireless Telegraph Law, 1908, enacted by the 
Governor and Legislative Council of Jamaica, provides that no 
person shall erect, maintain, or use within the island of Jamaica, or 
any of its dependencies, any apparatus or machine whereby coin- 
munication by wireless telegraphy can be held between the said 
island, or its dependencies, and any place outside the same without 
having first obtained the sanction of and a licence from the Governor 
in Privy Council. Any person offending against this provision is 
liable to a penalty not exceeding £1,000, and to an additional penalty 
not exceeding £50 for every day or part of a day during which he 
continues so to offend. The Governor may authorise any machinery 
or apparatus so erected to be seized and destroyed. 


Light Railway.—Objections to the confirmation of the Rugby 
and District Light Railway Order were considered by Sir Herbert 
Jekyll last week. 

It was stated that the cost per mile, including equipment, would bs 
about £13,000, the total estimate of cost being £62,310, plus £17,650 for 
expenses of widening, &c. A ratepayers’ petition, objecting to the exten- 
sion of the period of purchase from 21 to 35 years, was presented, but 
Sir Herbert doubted whether the Board of Trade would be disposed to go 
behind the agreement entered into between the local authorities and the 
arbitrators in that matter. 


London County Council. At Tuesday's meeting the Fire Brigade 
committee reported on the question of the maintenance of electric 
bells and negotiations with the Post Office. 


The Post Office offered, in consideration of an annual payment at the 
rate of 5s. per bell, not only to maintain all bells (of which there are 
between 1,600 and 1,700) and the wiring, the switchboards, testing boards, 
time switches and door pulls in permanent stations and street statione, but 
to provide and fix free of cost to the Council the electric bell apparatus 
required in new stations. The committee advised the termination of the 
present arrangement with Messrs. F. J. Coleby & Co. and the acceptance 
of the offer of the Post Office.—Agreed to. 

Car Ploughs.—The Highways committee were authorised to expend a 
further £1,500 for spare car ploughs in conncction with the electrical 
working of the tramways. 

Site for Electricity Sub.stativn.—It was resolved to expend £5,000 in the 
acquisition of property in Bloomfield-street, Burdett-road for a sub- station 
for the eastern portion of the Council's northern tramways. 

Inspection of Theatres.—The Theatres and Music Halls committee 
recommend that a sum not exceeding £100 be granted for expert assist- 
ance in the work of inspecting the electrical arrangements in places of 
public entertainment under the Council's jurisdiction. 

Marylebone (London) —The polling of the ratepayers on the 
question as to whether the Borough should proceed with the pro- 
motion of the Council's bill ** for conferring further powers upon the 
Council with regard to the supply of electricity " was duly taken on 
Monday last, with the result following :— 


For the promotion ....................... ead 9,779 
Against .oc( ex X ES TEX j ues Gg PR MOD 2,603 
Majority in favour of promotion of the Bill............ 1,176 


The numbers represent less than one-third of the parochial electors. 


A special meeting of the Council was held last evening, in accordance 
with the provisions of the Borough Funds Act, for the purpose of con- 
firming or otherwise the promotion of the bill and to resume the 
discussion on the clauses. 

Mr. E. R. Drnrxnau (chairman of the Electric Supply Committee) said 
it was necessary, as advised by the Council's parliamentary agents, 
that the Council should contirm or otherwise the promotion of the bill 
as it stood. The consideration of the clauses was a subsequent matter. 
Any of the clauses might be amended by the Council so long as such amen- 
ments did not interfere with the spirit of the measure. In reply to 
questions by Councillors Ed. White, Strauss and Little, he said the maxi- 
mum demand system which they proposed to adopt had in other districts 
resulted in an average charge of about 21d. per unit. With regard to the 
taking of current in bulk from Willesden, this was an essential part of 
the scheme to enable them to supply current without waiting for the 
completion of their own generating station. On the question of the sus- 
pension of the sinking fund contribution for three years, there was 
nothing unusual in this, as & certain period was invariably allowed 
to cover the time of the installation of the system. On the point 
of the provision in the bill of £15,000 for public lighting, which 
was stated to be an insignificant amount, this was sufficient for 
the main thoroughfares where the light was proposed to be in- 
stalled, the further’ extension of the public lighting from time to 
time being a point for settlement apace With regard to the 
clause giving power to the Council to supply lamps and fittings, this 
power was only sought to place the Council in a position to make 
arrangements with contractors or other persons for the wiring of 
small householders’ premises. This class were good customers, 
inasmuch as they were regular consumers, but it was unreasonable to 
expect them to go to the initial expense of wiring their premises and 
supplying fittings. There was no intention on the part of the Council to 
trade and deal in lamps and fittings in the ordinary senso. 

The formal motion confirming the promotion of the bill was then put 
to the meeting and carried by 41 votes to four. 


Middlesbrough.—The Council will apply for sanction for a loan of 
420,000 for electric lighting extensions. 


Manicipal Telephony.— At Tuesday's meeting of Portsmouth 
Town Council, the report from the Telephone committee was 
presented and its adoption moved by Councillor W. T. Dittman. 
The minutes contained a report of the refusal of the Local Govern- 
ment Board to sanetion the borrowing of the whole of the money 
(£12,000) asked for for the extensions to the telephone service. 

Councillor Dittsax said that before presenting their report the 
committee first considered the advisability of approaching the Local 
Government Board with a view to inducing them to alter their decision, 
but ultimately they thought it best to come to the Counell for instructions. 

Ald. T. Scott Foster said the decision of the Local Government 
Board opened up a very wide question. The Council had not been 
treated quite fairly inthe matter. Throughout the history of the tele- 
phone undertaking they had been hampered, and efforts had been made 
to smash up the enterprise. The decision of the Board, if carried further, 
might lead to refusals to grant loans for future extensions of the electric 
light and tramways undertakings, on the ground that the inspectors did 
not think the extensions would be profitable. Personally he believed 
there was some little suspicion attaching to the decision of the Board ; 
pi?rhaps some undue influence had been at work to bring about the 
decision. 

The minutes of Brighton Telephone committee, presented to the 
Corporation last week, stated that the manager had reported that 
by March 1st 750 subscribers would be connected to the Corporation's 
system. The committee have resolved to charge rentals from 
that date. jp CORN. ^ 

Bournemouth Corporation have decided to approve the scheme 
prepared by the International Electric Co. for the erection and 
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equipment of a telephone exchange in the Bournemouth area in 
opposition to the existing system of the National Telephone Co., 
and the local authorities in the area affected will, it is stated, sup- 
port the company’s application to the Postinaster-General for a 
licence to establish a telephone system in the area. 


National Telephone Co.'s Statistics.—At Dec. 31, 1903, the 
number of exchanges on the National Telephone Co.'s system was 
1,072, call office stations 8,571, exchange stations 247,471, private 
stations 30,118. 


Newport (Мор.). — Ап inquiry into the Council's application for 
permission to borrow £60,000 for extensions of the electricity supply 
undertaking was held recently. 

After details as to population, &c., had been given by the town clerk, 

The Bonovau ELECTRICAL. ENoiNEER (Mr. Н. Collings Bishop) gave 
details of the progress of the undertaking. The revenue last year was 
£12,485, and in the present year was estimated to reach close upon 
£20,000. In the first four years there was a deficit, in the fifth year a 
profit of about £403. Since 1901 there had been a profit every year, and 
the result for the present year, including the power station and the old 
station, would be on the right side. 

Mr. Parry, assistant to Mr. H. F. Parshall, consulting tramway engineer, 
also gave evidence. 

In reply to an opposing ratepayer, Mr. Візнор said nothing was allowed 
for depreciation, because he did not think there was any necessity to make 
such an allowance. 

The Ivspector (Mr. North) said the Local Government Board would 
MM items of plant which were superseded and upon which there was 
a debt. 

Mr. Bisuor said the view he and the Corporation took was where the 
plant was kept up to the mark out of revenue no depreciation was neces- 
sary. The sinking fund was a depreciation fund. 

Mr. T. H. HaAzELL, secretary to the local gas company, said his company 
had made an offer to light certain streets with incandescent gas, and this 
would have effected a great saving over the scheme presented by Mr. 
Collings Bishop. 

Mr. Corrios Взнор said the estimated saving by gas was not correct, 

Mr. W. A. Baker, a member of the Electricity committee. said the 
whole question was very fully gone into by the committee, who found 
important omissions in the gas company’s offer. 


North Metropolitan Tramways Co.— At the meeting on Wed- 
nesday, the chairman (Mr. G. Richardson) said that the attitude 
taken up by the London County Council with regard to the elec- 
trification of the lines leased to the company was a matter of grave 
importance. The company had not at any time raised any 
obstacles beyond those they had been advised were perfectly 
legitimate and came within the terms of their lease. They had 
made serious representations to the Council with reference to the 
adoption of the conduit system of traction, and asked that they should 
be furnished with the fullest possible information as to the capital 
cost and cost of working, and until they received such information 
they were not prepared to offer any suggestion as to the manner in 
which the work of re-construction should be carried out. They had 
only demurred to the introduction of the conduit system. In 
January last the secretary wrote to the London County Council, 
stating that the directors were of opinion that the overhead system 
of traction could be rnuch more rapidly and economically established 
than was possible with the conduit system, with the minimum dis- 
turbance and inconvenience to the public. 


Oatrage.—The lad Schutz was yesterday found guilty of commit- 
ting a brutal outrage upon Mr. W. E. Lane, secretary of the Electric 
Lighting and Traction Co. of Australia. Prisoner was ordered to 
be detained during His Majesty's pleasure, on the ground of insanity. 
We aro pleased to learn that Mr. Lane has completely recovered 
from the effects of tbe murderous assault. 


Plymouth.— On Monday the Electricity committee submitted for 
approval a report by the borough electrical engineer (Mr; E, G. 
Okell), recommending the provision of additional plant at the elee- 
tricity works, and that application be made for sanction to a loan 
of .£20,000 for carrying out the work. 

The chairman of the committee (Mr. Radford) suggested that the 
question cf these extensions might be deferred until the next meeting. 
The monthly and quarterly returns were exceedingly satisfactory and 
showed a rate of progress much greater than anything shown before. In 
view, however, of the serious prospective increase in their plant, he asked 
the borough treasurer to present a return for the past nine months’ 
working of the undertaking. That return showei a net profit of £1,634. 
With the present rate of increase the margin of 5,000 lamps now left 
would soon be absorbed. They anticipated from the extensions a protit 
of £3,000 per annum. Owing to pressure of works the Finance com- 
mittee had not had time to fully investigate the tigures, and although a 
month's delay might be serious, the Electricity committee did not wish 
to rush the matter. 


The minutes were confirmed with the modification proposed by Mr. 
Radford, 


Pietermaritzburg (Natal).— This city has a population of about 
20,000 persons, and the Corporation electricity works supply cur- 
rent to about 800 consmners. The total connections in December 
last were equivalent to 24,700 8 c.p. lamps, including 236 n.r. for 
motors, No motors are allowed to be used between 5 p.m, and 9 p. in. 


Municipal tramways are under construction about б} miles in 
length to 4ft. 8$in. gauge on the overhead trolley system. 


Presentation.—On Monday, the employés of the Warringtoi 
tramways and electrical departments made a presentation, consist- 
ing of a pair of prismatic binoculars and an illuminated address. to 
Mr. W. H. Grimsdale, who will shortly vacate his position as chief 
electrical engineer to the Corporation to return to the office of the 
consulting engineers (Messrs. Preece and Cardew) for the purpose 
of carrying out a large Government contract at Portsmouth. The 
presentation was made by the new borough electrical engineer, 
Mr: P. Vincent L. Mathias. 


Side.street Lighting.—Fulham (London) Couneil has under 
consideration the question of lighting the side streets by gas or 
electric light. On Wednesday a report by Mr. Arthur J. Fuller, the 
borough electrical engineer, was issued. 

Mr. Fuller states that he took considerable trouble to ascertain the 
exact cost of ordinary gas lighting (using flat burners), incandescent gas 
lighting, incandescent electric lighting and electric '* Nernst” lamp 
lighting, so that the committee might judge the respective merits of each 
system. Taking the year ending March 31, 1903, he found that the 
total amount paid to the gas company for street lighting was £5,05%. 
This covered ihe cost of supply, attendance and cleaning for an 
average of about 1,650 lamps. 'The average cost per lamp, including 
all charges, was £3. 19s. for an ordinary 5ft. burner, giving about 
12 c.p. when new. The gas company suggested that the Council 
should enter into agreement with them for incandescent gas lighting. 
and to provide against the capital cost for this work the company offer to 
loan the Council £3,360, spread over 20 quarterly payments or £163 each. 
Under this arrangement the annual charge for 1,000 lamps would be 
£5,520, of which £4,848 would be for gas supply, &c., and £672 fo: 
repayments of loan. The charge per post fitted with one mantle under 


this arrangement would be:—Gas, £2. Os. 6d. per annum, pius 7s. fd. 


for repairs, 4s. for mantles at 6d. each, 2s. for rods and 15s. for atten- 
dance; total for lamp £3. 9з. The candle-power per lamp is stated to 
be about 80 c.p. | 

Up to the present no attempt had been made to introduce electne 
lighting for side streets. Of late years incandescent electric lighting had 
recrived considerable attention from the makers of incandescent electric 
lamps, with the result that they were now all able to turn out lamps which 
had very high efliciency combined with long life. He (Mr. Fuller) had 
given the matter careful attention and believed, if the present posts were 
converted, the result would give great satisfaction. It would only be 
necessary to attach a suitable fitting in the existing lanterns and to 
connect this by a main cable. The cost would work out as follows :— 
Connection from main cable to switchboard at top of post £1, includinz 
making good; fuse and switch-box, altering lamp, &c., 158.; total fo: 
post, £1. 15s. If an effective special bracket were nsed, the total pe 
post would be increased to £2. 10s. The cost of renewing these per 
annum, taking current at de per unit, for a 32 c.p. lamp, would be 
£2. 6s. 10d., renewals 38. 6d., repairs and maintenance 5s., attendant? 
15s., total £3. 10s. 4d. per post. 

The Nernst lamp was of a different type to the ordinary incandescent 
lamp, inasmuch as its efficiency was extremely high, taking only 1:5 watts 
per candle-power per hour, against 3 to 4 watts per candle-power ре! 
hour of an ordinary electric lamp. If this system were adopted it wouid 
be possible to give a steady light continuously, equal to about £0 c.p., 3t 
a low cost. Assuming 14d. per unit for current, one 4-ampere Nernst 
lamp, giving from 70 c.p. to 80 c.p., would consume 393 units per annum. 
Allowing for renewals would cost 16s. 3d., attendance 15s., which work: 
out at £4. Os. 4d. The total cost for fixing would be £2. 15s., as the 
cables did not as yet extend into every street. 

Mr. Fuller found that at present they could only convert 250 of the 
gas posts for electric lighting. The price under each system ſot 
these 250 worked out as follows:—Gas as at present, annual 0: 
£754. 3s. 4d. ; incandescent gas, annual cost £862. 10s., capital outlay. 
£555; incandescent electric, annual cost £879. 3s. 4d., capital outlay. 
£437. 10s. ; Nernst, annual cost £1,004. 3s. 4d., capital outlay £681 . 

In comparing the above figures he wished it to be borne in mind thst 
under the gas company's suggested arrangement only 4s. for mantles. i 
6d. each, is included, or eight mantles per annum, He thought this figure 
was an under-estimate, and advised the Council, should it decide to goin 
for incandescent gas, to get the company to take all risks as to mantles 

The report concludes :—‘ In arriving at a decision it would be well d 
you considered that whatever gas might cost, for the electric lighting the 
money is being paid to one of your own departments, and, therefore, has 
a better result for the ratepayers than if the same amount were paid for 
the same lighting to the gas company.” 


Southwark (London).—An inquiry, ordered by the Рту 
Council, will be held on 18th inst. at Southwark Town Hall 
into the application of the Borough Council to prepare a scheme 
providing that the expenses of the Newington electric lighung 
undertaking should become chargeable on the whole borough o! 
Southwark. 


Bunderland.— The expenditure of the electricity supply am 
street lighting department for the half-year ended Sept. 80 wi: 
£8,613, income £12,988 2s. Td., net profit £840. The estimate! 
expenditure for the half-year ending Sept. 30 next is £10,751 and 
the revenue £15,379. 

It is anticipated that the profit on the Corporation tramways Кї 
the financial year drawing to a close will be about £5,000, 
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Tariff Ohanges.— Under the new British Indian custoins regula- 
tions electrical and galvanic instruments, apparatus and appliances, 
including telegraphic and telephonic apparatus (except telegraph 
instruments and apparatus and parts thereof imported by or under 
the orders of a railway company or by a passenger ns part of per- 
sonal baggage and in actual use by him in the exercise of his 
profession, in which case they are admitted free) is subject to an 
ad val. duty of 5 per cent. 

Telephony ia Oanada —It is reported that a company has 
recently obtained a Dominion charter and is about to ere^t 
exchanges and to construct long-distance telephone lines through. 
out Canada in competition with the Bell Company. The“ Canadian 
Engineer " is responsible for this announcement, and states, further, 
that 1904 promises an active development of telephone competition 
in Canada. 

Theft of Telegraph Wire.—At Worship-street (London) Police 
Court on Saturday a dealer, named James Hibbard, and two 
labourers, named Joyce and Waker, were committed for trial on a 
charge of being concerned together in stealmg and receiving a 
large quantity of copper wire, the property of the Postmaster- 
General, 

Torquay. The Council have referred back a recommendation of 
the Electric Lighting committee to apply for a loan of £42,500 for 
erecting new electricity works. 

Tanostall.— Burslem Town Council have offered to supply elec- 
tricity to Tunstall Council on the following terms :— 

(1) Tunstall Council to agree to take not less than 50,000 units per 
annum for seven years at 2d. per unit up to 100,000 units, 14d. up to 200,000, 
and 14. over 200,000 units. (2) If the Tunstall switchboard is fixed at 
the station in Burslem extra charge for switchboard attendance at 
Burslem £75 per annum. (3) Mr. Bremner to act as electrical adviser 
to Tunstall Council and to supervise the laying down of electric mains in 
Tunstall on terms to be arranged by him with the approval of Buratem 
committee. (4) The question of Mr. Bremner, or the electrical engineer 
for the time being, acting as electrical engineer for Tunstall to be con. 
sidered by Burslem Council if above terms are satisfactory to Tunstall. 
Should Burslem be in a legal position to give a supply of current 
Tunstall Electric Lighting committee will then. recommend the 
Council to enter into an agreement with Burslem Corporation for 
supplying Tunstall with electricity in bulk on the terms contained 
in para (1). 

Walsall.—The Electricity committee report a profit on the past 
year's working of £315, against a deficit of £244 in the previous year. 

Wallsend. The Council have authorised proceedings being taken 
against Ше Newenstle-upon-Tyne Electric Supply Co. for nuisance 
alleged to be caused by their Neptune Bank electricity worka. 


War in the Far Bast.—The Great Northern Telegraph Co. 
notify that their Vladivostock- Nagasaki cable is temporarily closed, 
and that trate via Viadivostock for China and Japan cannot be 
accepted until further notice. 


West Ham.— On Tuesday the Finance committee reported that, 
as the works actually commenced or about to be taken in hand 
amounted to £600,000, they regretted being unable to recommend 
that the “electrification | of the lines acquired from the North 
Metropolitan Tramways Co. be at present proceeded with. 

The East London and Lower Thames Electric Power Bill is to be 


opposed. 

West Hartlepool.— The Electric Lighting committee have 
decided that, in cases where the services of the electrical engineer 
are requested by customers for preparing plans and specifications for 
electric light, a charge be made in accordance with the following 
scale: — 

5 per cent. on value of work done. If the work is not carried out, the 
following fees be charged: £1. 18. for 25 lights or 10 m.r. in motors; 
£2. 2s. for 50 lights or 20 n.p, in motors; £3. 3s. for 100 lights or 30 n.v. 
in motors; £4. 4s. for 150 lights or 40 н.р. in motors; £5. 5s. above 200 
lights or above 80 н.р. in motors. When the engineer is requested to 
make a test of the installation, subsequent to the first test, a fee of 
10s. 6d. is to be paid by the consumer to the Corporation. 


Westminster.—The City Council have appointed a sub-committee 
to arrange with representatives of the various electric light com- 
panies supplying current in the district a scheme with respect to 
the hours during which the companies shall have access to their 
distributing boxes. (An inquiry was recently held into the question 
and the proceedings were fully reported in The Electrician.) 


Will.—The wil of the late Mr. Ernest Thompson (Messrs. 
Nalder Bros. and Thompson), who died recently at the early age of 
86, has been proved at £11,694. 


Willesden (London).— The Works and General Purposes com- 
mittee of the Council reported on Tuesday having inqmred into 
charges made by a weekly paper against Mr. E. T. Ruthven-· Murray, 
the electrical engineer. 

The committee state that they have come to the conclusion that 
Mr. Murray acted throughout the entire course of the negotiations 
with the North Metropolitan Electric Power Supply Co. in the best 
interests of the ratepayers, but are of opinion that the consent of 
ihe Electricity committee should have been obtained before Mr 
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Murray had an interview with the consulting electrical engineer to 
Tottenham Council. 

A motion was passed placing on record the unabated confidence 
of the Council in Mr. Murray. 

Subsequently a letter was read from the North Metropolitan 
Electric Power Supply Co. asking whether a temporary arrange- 
ment could be made with the Council whereby the electrical 
engineer should continue in charge of the station, they paying to the 
Council such proportion of the engineer's remuneration as may be 
considered reasonable. 

It was resolved that, pending further consideration of the matter, 
the electrical enginecr be asked to take charge of the station as 
requested, 

The Electricity committee reported having discussed with the 
solicitor the opinion obtained from counsel as to the powers of the 
Metropolitan Eleetrie Supply Co. to enter into arrangements for the 
supply of electricity outside the area defined in their acts and 
orders. It was decided to request the company to give an under- 
taking to discontinue, on being required to do so, the supply of elec- 
trical energy to any person or company in the parish of Willesden. 

It was resolved to apply to the Local Government Board to sanc. 
tion a loan of £20,000 to be expended as follows :—Extensions of 
mains, services and provision of consumers’ metera, £15,000; motors 
for hiring, £2,000; hire-purchase wiring, £3,000. 

Wolverhampton.— Sanction to a loan of £16,514 for electric 
tramways has been received by the Corporation. 

Women in the German Government Telegraph and Telephone 
Service.—Female labour was first emploved in this service in 
Germany in 1874, mainly owing to the difficulty of obtaining men 
for the work. On the amalgamation of the postal and telegraph 
services under Von Stephan, the women employed in the telegraph 
service were discharged. Podbielski, Von Stephan's successor, was 
more favourably disposed to female labour, and women's share in 
the work of the department has been re-established, and women can 
now attain to any position in the telegraph service in Germany. 
4,000 females are employed in the German Government telephone 
department, and this service is popular. The wages are very low 
compared with the rates in England. A pension follows automati- 
cally upon good service, the requirements of which, as to health, 
character, education, &c., are even more exacting than in the same 
service in Great Britain. 

Worcester.—The electric traniways were officially inspected on 
Saturday, and the public service inaugurated. 

Workhouse Lighting.— Walsall Board of Guardians have decided 
ts adopt electric lighting for their workhouse. 

Yarmouth.—The profit on the current year's working of the 
electricity undertaking, after paying all charges, including interest 
and sinking fund, it is reported, will be over £1,000. Last year 
£500 was voted in relief of rates, after which there was a profit of 
£378. "The Council are recommended to vote £800 in relief ofrates 
this vear. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 

Ealing Corporation invite tenders for the supply and erection of 
one 750kw. steam alternator, central service condenser, &c. Speci- 
fications, &c., from the borough electrical engineer (Mr. J. Douglas 
Knight), electricity works, South Ealing, London, W. Tenders 
(addressed chairman Electricity committee, Town Hall, Ealing, W.), 
to the town clerk (Mr. George E. Brydges), by 4 p.m. Feb. 25. See 
also advertisement. | 


Kilmarnock Corporation invite tenders for the supply and erec- 
tion of pipe-work, feed-pump, economiser, jet-condensing plant, 
&c.; arc and incandescent lamps, posts and gear; lighting and 
traction feeders, mains, switch pillars and road-work, and electricity 
meters. Specifications from the town clerk (Mr. W. Middlemas), 
and may also be seen at (but not obtained from) the offices of the 
consulting engineers (Messrs. Kennedy and Jenkin', 17, Victoria- 
street, London, S. W. Tenders to the town clerk by March 14. See 
advertisement. 

Preston Corporation invite tenders for laying a complete system 
of feeder mains on the drawn-in system. Specifications, &c., from 
the consulting and resident engineer (Mr. Walter H. Tittensor), 25, 
Burrow-road, to whom tenders by Feb. 15. See advertisement. 

Fulham (London) Borough Council invite tenders for the supply 
of electrical stores for year ending March 31, 1905. Tenders to the 
Town Hall, Fulham, by 4 p.m. March 2. See advertisement. 

Hornsey Town Council invite tenders for stores for electricity 
works and cable and cable stores, &c. Specifications, &c., from 
the borough electrical engineer (Mr. Norman Staniland), electricity 
works, Tottenham-lane, Hornsey, between 10 and 12 a.m, An 
advertisement contains further particulars.. Tenders to the town 
clerk by 4 p.m. Feb. 29. 
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Blackburn Electricity and Tramways committee invite tenders 
for the supply of stores for the Electricity and Tramways depart- 
ments for the year ended March 25, 1905. Further particulars are 
set outin an advertisement. Specifications, &c., from the engineer 
and manager (Mr. A. 5. Giles) after Tuesday. Tenders (addressed 
to the chairman of the committee, Town Hall, Blackburn), by 
noon Feb. 29. 

The New General Traction Co. invite tenders for the construction 
of about 3 miles of new tramways and the reconstruction of 53 miles 
of tramways at Coventry. Specifications, &c., from the engineer 
(Mr. I. E. Winslow), 20, Bishopsgate-street Within, L ndon, E.C., 
to whom tenders by 1 p.m. March 5. See also advertisement. 


St. Anne's-on-the-Sea District Council invite tenders for the supply 
and erection of & steam dynamo. Specification from the chief 
engineer (Mr. James H. Clothier). Tenders to the clerk, Council 
Offices, St. Anne’s-on-the-Sea, by noon Feb. 27. See also advertise- 
ment. 

Tenders are invited for the supply of electricity meters, house 
Service boxes and fuse boxes, to be supplied during the ensuing 12 
months to the Metropolitan Borough of Hammersmith. Specifica- 
tions from the borough electrical engineer (Mr. Gilbert G: Bell), 57, 
Fulham Palace.road, London, W. Tenders to the town clerk, 
Town Hall. Hammersmith, by 6 p.m. Feb. 24. See also advertisement. 


Greenock Corporation invite tenders for one 400kw. steam-driven 
traction and lighting generator. Specification, &c., from the burgh 
electrical engineer (Mr. J. A. Robertson), Hunter-place, Greenock. 
Tenders addressed to town clerk (Mr. Colin MacCulloch), Municipal- 
buildings, Greenock, by 10 a.m. Feb. 25. Sec also advertisement. 


The Scottish office of May-Oatway Fire Appliances (Ltd.) invite 
tenders for wiring installations for direct connection with the fire 
brigades at Glasgow and Sheffield. Tenders by 17th inst. Further 
information from the managing director, 49, Queen-street, Glasgow. 
See advertisement. 

The municipality of Port Elizabeth (South Africa) invite tenders 
for the supply of telephone material for the Sand, Palmiet and Bulk 
River water scheme. Specifications, &c., from the agents ofthe 
municipality, Messrs. Davis and Soper, 54, St. Mary-axe, London, 
E.C., to whom tenders by 10 a.m. Feb. 22. See advertisement. 


The Metropolitan Borough Council of Islington will meet on Feb. 
26 to consider tenders for various electrical stores. Forms of tender, 
&c., at the Town Hall, Upper-street, London, N., after 15th inst. 
Tenders by noon Feb. 25. | 

Islington (London) Lighting committee also invite proposals from 
contractors for carrying out of wiring for and the supply of motors 
to the Council's consumers оп a system of. simple hire or hire- 
purchase. Proposals to the electrical enginger (Mr. Albert Gay), 
56, Eden-grove, Holloway, N., by Feb. 17. 

Islington (London) Borough Council also invite tenders for the 
supply and laying on the solid system and drawing into existing 
conduits of lead-sheathed, paper-insulated, double-concentric and 
triple core, high-tension feeders and low-tension distributors, und 
pilot cable, with feeding junction and service boxes. Tenders to the 
town clerk (Mr. Wm. F. Dewey) by noon Feb. 24. 


Bermondsey Metropolitan Borough Council invite tenders for 
electrical stores for one year from March 81. Tenders to Mr. Fredk. 
Ryall, Town Hall, Spa-road, London, S.E., by noon Feb. 16. 


The Baths sub-committee of the Borough of Camberwell invite 
tenders for the supply and erection at Camberwell Baths of new 
engine and dynamo, &c. Tenders by 6 p.m. Y'eb. 16. 


Sunderland Corporation invite tenders for a travelling crane and 
a storage battery. Tenders to chairman of Electric Lighting com. 
mittee, Town Hall, Sunderland, by noon Feb. 26. p 


Birmingham, Tame and Rea District Drainage Board and Bir- 
mingham Corporation require tenders, by 9 a.m. March 7. for 
erection of electric power station, destructor house, &c., at Nechells 

Salford Corporation require tenders by 8 p.m. 26th inst. for 12 
months' supply of stores, including clectrical and mechanical car 
accessories, wire, &c. 

London County Council Asylums committee invite tenders by 
Feb. 17 for 12 months’ supply of stores, including electric lighting 
sundries. 

London County Council invite tenders by Feb. 16 for five tubular 
fuel economisers, &c., for Greenwich electricity generating station. 

Walthamstow District Council invite tenders by 5 p.m. 23rd inst. 
for one year's supply of stores, including electricians’ materials, 

Halifax Corporation require tenders by noon 29th inst. for one 
year's supply of stores for electricity and tramways departments. 

Hanley Corporation invite tenders by 22nd inst. for steam or 
turbo-alternator, with condensing plant, superheaters, &c. 

Battersea London) Borough Council invite tenders by noon 
22nd inst. for a year's supply of electricity meters, carbons, &c. 

Rathmines and Rathgar (co. Dublin) District Council invite tenders 
by 20th inst. for meters, arc lamp carbons, &c., for 12 months. 


Lanark County Council invite tenders by 10 a.m. 99th inst. for 
engines, dynamos, cables, &c., for electric lighting of Cambuslang. 

Radcliffe District Council invite tenders by 20th inst. for station 
lighting and wiring to motors, testing instruments, &c. 


TENDERS REOEIVED AND ACOEPTED. 

The tender of the British Thomson-Houston Co. has been accepted 
for the motors to be used on the trains of the Underground Electric 
Railways Co. of London (Metropolitan District Railway, &c.). It 
will be remembered that the Sprague Thomson-Houston system of 
multiple-unit control was & short time since decided upon for the 
trains of the Metropolitan District, the contract being awarded to 
the British Thomson- Houston Co. after extended competitive trial. 
The same system is employed by the Central London, Great 
Northern and City, and North-Eastern Railways and the Metro- 
politan Railway of Paris. 

The British Westinghouse Electric and Mfg. Co. have recently 
supplied direct-current motors (of the new Westinghouse SB 
type and aggregate 540 H.P.) to the Great Northern Railway, 
Messrs. Babcock and Wilcox, Newcastle and District Electric 
Lighting Co., South Durham Steel and Iron Co., E. Newell & Co., 
Mills, English & Co., Monks, Hall & Co., Baldwins (Ltd.), Mark- 
ham & Co, Dorman, Long & Co, and Heenan, Froude & Co. 

Dewsbury Council have accepted the following tenders :— 
Callender's Company, 440yds. of cable. 

Green and Boulding, automatic injector. 

Sir Hiram Maxim Electrical and Engineering Co., steam piping. 

Swindon Council have accepted the tender of Mr. L. Howell for 
Reason arc lamps, and that of Steel Bros. for carbons for arc lamps. 

The following tenders have been accepted by Bradford Corporation 
Tramways and Electricity committees : — 

J. Russell & Sons, steel tramway poles, £662. 

Bolckow, Vaughan & Co., 700 tons steel girder rails at £5. 18s. 11d. 
per ton, and 35 tons of steel fishplates at £7. 3s. 11d. per ton. 

British Westinghouse Co., 1,000kw. generator, £3,272. 

J. Musgrave & Co., steam engine, £7,870 

Croydon Corporation have accepted the tender of Dorman. 
Long & Co. for extensions of the electricity station buildings at 
£2,905. 11s. 1d. and that of the Alphons Custodis Chimney Con- 
struction Co. for the erection of a 200ft. chimney shaft at £3,873. 

Battersea (London) Borough Council have accepted the tender 
z the Simplified Conductor Co. (Ltd.) for three switch pillars at 

71. 10s. | 

Hammersmith (London) Borough Council havé accepted the 
tender of the British Electric Transformer Co. for six 100kw. 
transformers at £120 each. 

A further repeat order (for 80 additional cars) pas been placed by 
Newcastle-on-Tyne Corporation with the British Westinghouse Co. 
for Westinghouse magnetic brake equipments. 

Westminster City Council have accepted the tender of Thomas 
Potter & Sons for extending the electric light installation at Marshall. 
street baths at £178. | 

London County Council have accepted the offer of the Electrical 
Power Storage Co. for repairs to the electric battery at Crossness at 
£241. 5s. 

Kirkealdy Corporation have accepted the tender of the British 
Thomson-Houston Co. for additional electric tramcars at 43, 80 4. 168. 


BUSINESS NOTICES. 


The Edison and Swan United Electric Light Co. (Ltd.) will open 
on Monday a wholesale West End warehouse and showrooms at 
60, Great Marlborough-street, Regent-street, W., where large stocks 
of Royal Ediswan" lamps and of the company's well-known 
manufactures generally will be held. 

The Chloride Electrical Storage Co. (Ltd.), Clifton Junction, near 
Manchester, have opened au office at 78, King-street. Manchester, 
to deal with business in the North. The office will be under the 
charge of Mr. Davenport, who has been for many years the 
Chloride Company's Northern representative. 

Messrs. Sybry, Searls & Co. (Ltd.), tool and mining steel manz- 
facturers, Cannon Stecl Works, Sheffield, have opened a Londen 
office at 46, Queen Victoria-street, E.C. 

Messrs. R. and F. Wilson and G. Langley (trading as Wilson 
Bros., electrical engineers and manufacturers, 5, St. Peter-street and 
49, Bromham-road, Bedford), have dissolved partnership. Debts 
by R. and F. Wilson, who continue. 

The Paterson Engineering Co. (Ltd.) notify that they have openei 
a London office at Amberley House, Norfolk-street, W.C., where 
business in the south of England will be handled. 

Mr. H. Holt has resigned his position as manager of the plan: 
and motor departinent of Messrs. Veritys Limited, London, and ha- 
taken up a similar position with the Rhodes Electrical Mfz. Co. 

Wimbledon District Council have accepted the tender of th 
Paterson Engineering Co. for a water softener and filter, softenei 
water storage tank, &c., for the electricity works. 
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LIQUIDATIONS, BANERUPTOIES, &c. 


F. Moore, formerly electrical engineer, 19, St. Paul’s-street, 
Leeds, has been adjudicated bankrupt. First meeting of creditors 
17th inst., at 22, Park-row, and public examination, 23rd inst., at 
County Court House, Albion-place, Leeds. 


G. Jackson and D. Smith, electrical engineers, 6, Annetwell- 
street, Carlisle, have been adjudicated bankrupt. The first meeting 
of creditors takes place on 22nd inst. at 34, Fisher-street, and the 
public examination on same date at 29, Lowther-street, Carlisle. 


A meeting of the creditors of Gardner Bros. & Co, electrical 
engineers, Burton-on-Trent, was to have been held at Derby County 
Court on Wednesday, but in the absence of a quorum the affairs 
were left in the hands of the Official Receiver (Mr. F. Stone). The 
liabilities were returned at £2,811. 19s. 2d. available assets £43. 148. 5d. 


The trustee in the bankruptcy of Wim. Scholes (trading as Scholes 
& Son), electrical engineers, at l'ailsworth, Manchester, and Middle- 
ton, has been released. 


Charles Wallis, electrical engineer, 121, Cleethorpe-road, Great 
Grimsby, has been adjudicated bankrupt. 


Claims against the Electric Traction Co. (Ltd.) must be sent by 
March 11 to Mr. W. В. Peat, 8, Lothbury, London, E C. 


Sale by Auction —Messrs. Wheatley Kirk, Price & Co. have 
received instructions from the liquidator (Mr. J. P. Garnett) of 
Heaton and Smith (Ltd.) to sell by auction at an early date on the 
premises, Salford Switch Works, Frederick-road, Salford, Lancs., 
the entire stock-in-trade, work in progress, loose tools and utensils, 
office furniture and other effects. The catalogue will comprise a 
large number of enclosed motors, switchboards, distribution boards, 
electroliers, wall and other brackets, pendants and a variety of 
fittings, switches, &e. Further particulars are given in an adver- 
tisement. Catalogues shortly from Messrs. David Sinith, Garnett 
& Co., C.A., 22, Booth-street, Manchester; Messrs. Parkinson, Slack 
and Needham, solicitors, 10, York-street, Manchester; or from the 
auctioneers, Albert-chambers, Albert-square, Manchester, and 46, 
Watling-street, London, London, E.C. 


The Corporation of Launceston (Tasinania! have for sale alternate- 
current plant and direct-current arc lighting plant. Some particulars 
are given іп an advertisement. Further information from the city 
clectrical engineer, Town Hall, Launceston, Tasmania. 


Premises to Let —A wharf with good river frontage at Batter- 
sea is to be let. Applications to Mr. Harold Griffin, 54, High- 
street, Battersea, London, S.W. See also advertisement. 

An exceptionally well-built, fireproof factory warehouse (over 
14,000 superficial feet), in close proximity to Liverpool-street 
Station, London, E.C., is to be let or sold. Further particulars 
from Messrs. W. J. Bush & Co. (Ltd.), Ash-grove, Hackney, 
London. See advertisement. 


Schuler-Lahmeyer Motor. The Lahineyer Electrical Co. inform 
us that they have completed arrangements for the purchase of the 
Schuler single-phase alternating-current motor, the rights of which 
were, until recently, held by Messrs. Ferranti Limited. The 
Lahmeyer Company are now in a position to supply these machines. 


The Talking Sign."—4 new form of apparatus for advertising 
by electrical means is being placed on the market by the British 
Electric Signs Co. (Ltd.). Each letter of a word or words it may be 
desired to flash out is produced by means of a monogram,” which 
consists of 21 electric lamps, each sunk in a reflecting cell of an 
appropriate shape. Any letter or figure can be represented by 
illuminating simultaneously a certain number of these 21 lights. 
Words or sentences are produced by placing the corresponding 
number of "monograms" side by side. In order to vary the 
inscriptions, an apparatus resembling very much in its arrangement 
and function a musical box, is used, which, through rotating, varies 
at short intervals the combination of simultaneously glowing lamps 
in each of the monograms. The inscriptions therefore continually 
change. Each monogram possesses one of these devices, which is 
made to receive 40 metal bars, each of which possesses projections 
corresponding to a letter or figure. All these rotating devices arc 
rigidly connected together and slowly turned by a small electro- 
motor. Copper tongues, just clearing the drum, then make 
electrical contact with the projecting parts of the nearest metal bar 
of the commutator. Each metal bar in turn comes into contact 
with the copper tongues. After each monogram has produced 40 
characters, the series is repeated. 


Weights and Measures. —Mr. Alfred J. Martin, F.S.I., has com- 
piled a number of tables of Imperial, Metric, Indian and Colonial 
weights and measures, which are published by Mr. T. Fisher 
Unwin, price, 2s. 6d The book has been specially compiled with a 
view to meeting the early adoption of the metric system of weights 
and measures for use within the British Empire. Of this change 
the author is a warm advocate. Numerous reasons are given by 
the author why the metric system should be promptly adopted in 


this country, and amongst these the following note on p. 114 may 
be quoted :—“ If we delay the change many more years, all other 
countries will eventually adopt French denominations, and we shall 
be more insulated than ever.” 


Catalogues, &c.—A new illustrated price list of the latest im- 
provements in oil cans is issued by Messrs. Joseph Kaye & Sons 
(Ltd.), Lock Works, Leeds, and 98, High Holborn, London, W.C. 
This firm are specialists in oil can construction and supply, and the 
most useful types of these goods are to be found in the new list. 


Messrs. W. F. Jones & Co., 50, Cannon-street, London, E.C., have 
ready a new catalogue of main switches in whicha number of examples 
of this apparatus are shown. Ths same firm аге 
introducing a device for mounting and dismounting 
[uses (see nce mpanving illustration). As will be 
seen, it is a combination of insulated spanner 
operating upon special nuts and screws. 

A 4th edition of the 
" Fredennis" trade price 
list of wires, telephones, 
&c., stocked in London by 
Messrs. W. F. Dennis & Co., 
49, Queen Victoria-street, 
London, E.C., is ready. 
The goods listed include 
. bright drawn rods, copper 
and bronze wires, covered 
wires of various kinds, 
flexible cords for arc lamps, 
telephone instruments, &c. 


Messrs. Monté Callow & 
Co., 6, Ludgate-broadway, 
London, E.C., issue a sheet 
of testimonials as to the 
merits of D. M. (Disincrustant Marseilles) for preventing and 
removing scale in boilers, &c. . 


Mr. G. Braulik, 217.218, Upper Thames-street, London, E.C., has 
ready a new list of Eclipse" electricity meters. Copies of the 
pamphlet can be obtained on applica- 
tion, The accompanying illustration 
shows an example of the double-coil 
type of Eclipse" meter for 2-wire 
or 9-wire currents. It is claimed that 
these are true wattmeters, and there- 
fore suitable for constant and alter. 
nating currents. The overall dinien- 
sions are 12iu. by 9in., weight 164lbs. 


Mr. G. Braulik has ready a new 
circular price list of ** Eclipse " minia- 
ture arc lamps. | 

Under the title of ** Steam and Elec- 
tric Locomotives," the Brush Company 
have issued their Bulletin No. 5. 

A list of improved electrical appara- 
tus, for use in hospitals and by surgeons 
and scientific experimenters, is issued 
by Messrs. Marshal] and Woods, 2, Gray's Inn-road, London, W.C. 


Export Merchant Shippers' List.— The 1904 edition of the 
“Export Merchant Shippers of Great Britain and Ireland," 
published by Messrs. Dean & Son, 1604, Fleet-street, London, is 
just published. The book shows an enlargement of 50 pages over 
ast vear, and a number of new towns have been added to the 


export section. 


Directories. А шопо the useful directories which reach us at the 
beginning of February is the Paper Trade Directory of Great 
Britain, India and the Colonies,” published at 22, St. Andrew-street, 
London, E.C., price 1s. We have to acknowledge the receipt of 
the issue for 1904, which contains a list of paper-making factories, &c., 
which will be found of service not only to those who require paper, 
but also to those who wish to come in direct communication with 
paper-mill owners, &c. In these mills there is a large amount of 
electrical installation work constantly going on. 


Imports.—The following are the vaiues of imports to this count y 
during January last :— | 

Electrical machinery, £33,726 (a decrease of £8,303 compared with 
Jan., 1903); telegraph cables and apparatus, £117,150 (increase £86,073) ; 
other electrical goods and apparatus, £74,674 (increase £21,897). 


Exports of Blectrical Apparatus and Material. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Feb. 8 to 9 with the ports 
of destination :— | | 

Africa—Alexandria, £119; Cape Town, £1,281 (including £60 tele. 
graph material); Durban, £1,243 (including £325 telegraph material) 


Safety Mounting and Dismounting Device. 


Ew 


\ 8 Bs а Ё T 
“ Eclipse " Double-Coil 
Electricity Meter. 
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East London. £429; Mossel Bay, £23 : Port Elizabeth, £131. Argen- 
tin - Buenos Ayres, £31; Rosario £406. Australasia —Adelaide, £1,130 
unciuding 4 1.080 telegraph material); Auckland, £294; Hobart, £315; 
Launceston, 461; Lyttelton, £24; Melbourne, 488: Otago, £95; 
Perth, £397; Sydney, £1,866; Wellington, £1,032 (including £684 
telegraph material). Pra:il Rio Janeiro, £9,550 (telegraph cable). 
Ceylon—Colombo, £379 (including £26 telegraph material). China — 
Shanghai, £36. Germany— Hamburg. £184 (including £150 telegraph 
material. Gibraltar, £126. Holland Amsterdam, £60; Rotterdam, £9 
and 57 tons telegraph wire. Hong Kong, £1,237  India— Bombay, 
£166: Calcutta, £737. Italy Leghorn. £50. Japan—Kobe, £90; 
Yokohama, £360. Portugal—Oporto, £97. Straits Settlements —Singa- 
pore, £44 (including £16 telegraph material). Total £22,114, against 
£14,005 in the corresponding week last year (Feb. 4 to 10). 


PATENT RECORD. 


Eee 


The fe llowing List of Applications for Patents and Specifications published 
has been compiled for this Journal by Меззвз. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 

APPLICATIONS FOR PATENTS. 

Norz.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk їз affixed. 

Unless otherwise stated, the application is made in London. 

December 14, 1903. 

27,298 J. T. Dawgs. Liverpool. Magnetic separators. 

27,5316 F. J. WARDEN-STEVENS. Automatic supply of electricity. 

27,850 W. FAIRWEATHER (Stromberg Carlson Telephone Mfg. Co., U. S.). 
Multi- party line systems. 

27,550 F. W. ре TALL (Henry Noel Potter, U. S.). 
lamps. 

27,373 J. L. Davies. Arc lampe. 

27,592 I. O. R&vILLIOD. Electricity meter. (Date applied for Dec. 15, 
1902, date of application in Switzerland.)* 

27,599 H. LzrrwzR. Byfleet. Means for separating accumulator plates. 

December 15, 1903. 

27,410 Н. W. Ccorprer. Manchester. Automatic circuit-breskera and 
measuring instruments. : 

27,416 F. Rea and E. J. RzixpoBr. Mechanical ear for overhead wires. 

27,456 F. H. Dg Ус. Coventry. Electric ignition for internal com- 
bustion engines. 

27,497 A. McDocKHAM. Lighting gas burners by electricity. 

27,505 C. A. CaRus-WiLSON. Testing for grounds and stroke or short- 
circuits in electric cara or trains. 

27,506 A. P. WRIOfrr and H. Н. МірсіЕт. 

27,522 R. TgESKOW. 


Electric or vapour 


Dynamo- electric machinery. 
Electric ignition for explosion motors.“ 

December 16, 1903. 
27,574 A. Le N. FosrER. Brush and commutator for internal combustion 


engines.* 

27,576 W. R:os. Moegneto-electric ignition for internal combustion 
engine. 

27,585 H. J. WALKER. Casing and holder for electric wires.“ 

27,628 E. M. Fox. Means for resisting tire and electricity. 


December 17, 1903. 

27,654 VzniTYS Limitgp and G. O. Donovan. 
automatic cutout for e'ectric motore. 

27,662 A. F. Guy, F. H. WHEELER and J. A. Davenport. Liverpool. 
Attaching circuit wires to terminals of electric -l apparatus. 

27,677 F. J. Howitt and Р. R. Jackson & Co. Manchester. Dsnamo- 
electric machinery. 

27,696 W. STRICKLAND. Galvan'‘e cell. 

27,712 C. D. ABEL. Siemens and Halske A.G., Germany). Glow lamps 
with metallic filaments." 

27,722 L. J. HvNT and the Sanpycrorr Focnpry Co. 
Alternatipg- current induction motors. 

27,735 T. А. Hearson (Adolf Bleichert & Co, Germany’. Electrically- 
driven suspended rail ways.* 

27,734 T. A. Hearson (Adolf Bleichert & Co., Germany). Safety device 
for switches of electrically-driven suspended railways.“ 

27,756 J. Y. JOHNSON (Elektrizitats A.G. vorm. W. Lahmeyer & C». 
Germany: Electrical means for starting prime movere.* 
December 18, 1924. 

27,765 F. О. J. Roose. Bournemouth. Trolley heads. 

27,783 Ro AN OTT (LON DON] Syspicats, I. TD. (Hippolyte de Romanoff, 
France). Storage bat ter ies. 

814 J. B. рк ALZAGARY. Carbons for arc lamps. 

8 

8 


Birmingham. Starter aud 


Liverpool. 


18 T. Нлмитох-Арлмѕ. Are lamps 

25 LA Sec EE DES Acc UMULATEURS Cn. Elec'r'c lamp particulaly 
for miners’ use. (Date applied for, Aug. 5. 1903, date of applica- 
tion in Belzium.)* 

27,839 Е. C. RxxT Sch and R. Schorznr. Elect: ic bell.“ 

December 19, 1904. 

27.865 D. Werts. Е liaburgh. Electrical indicator. 

27.891 B. T.-H. Co. (G.E. Co., U.S.). Bearings for measuring instruments. 

27,892 B. T.-H. Co. (GE. Co, U.S. Brush-heldera for y namo-elcctric 

machines. 
27,833 B. T. H. Co. G. E.. Co., U. S.). 


27. 
27. 
2i. 


Controllera for e'ectrie motors. 


| 27,896 B.T.-H. Со. (G.E. Co.. U.S. 


27,894 B.T.-H. Co. G. E. Co., U. S.). Alternating-current dynamo-electric 
— .¥3* machines. 
27,895 B.T..H. Co. G.E. Co., U. S.). Electric synchronising devices 


Systems for controlling fuid- 
pressure. 

27,897 B.T..H. Со. G. E. Co., U. S.. 

27,898 B. T.-H. Co. G. E. Co. UC. S.). Means for actuating shafts. 

27,900 P. HARDEGEN. Selective telephone systems.” 

27,921 Oris ELevator Co. Otis Elevator Co. (Inc., U.S). Automatic 
control of electric motore.* 

27,924 G. GIRA. Safety devices for electric railway systems.” 


December 21, 1903. 

27,956 W. T. Мсхво and W. W. Lomspgx. Glasgow. Automatic 
temperature alarm. 

27,969 H. nz Garrs. Sheffield. An automatic pump for regulating the 
water beneath the transformation chamber in underground 
electricity supply works. 

28,005 W.FaiRwEATHEB. (Kellogg Switchboard and Supply Co., US) 
Telephone transmitters. * 

28,021 E. N. Hzwwoop. Applying resilience in the hubs of wheels. 

28,050 E. C. RriwINGTON. Electricity meters. 

28,051 P. M. LIxcol x. Synchronising apparatus for electrical machines. 
(Date applied for, Dec. 29, 1902, date of application in U. S., 

28,055 Societe FRANCAISE D'INCANDESCEKCE PAR LE Gaz Systeme Auer 
Arc Pamps. (Date applied for, Dec. 22, 1902, date of application 
in France.)* 

28,057 W. H. WHEATLEY. 
cells of batteries* 

28,059 B.T.-H. Co. and A. S. Ссвітт. Trolley earth indicating apparatus 

28,060 E. Е. F. CREiGHTOoN. U.S. Compensating systems for alternating 
current generatore. (Date applied for, Dec. 20, 1902, date oi 
application in U.S.)* 

December 22, 19^3. 

28,071 W. H. Mackenzrs. Bournemouth. Guide to facilitate attachment 
of trolley head to wire. 

28,005 Vsritys LrurrgD and P. G. Еввстт. Birmingham. Electric light 
fittings. 

28,076 C. Litticrar. Ѕжаозға. Electrical milk separator and preservative. 

28, 079 A. W. Тсвхев. Birmingham. Electric chemico printing process 

28,095 J. Vatcnan. Gateshead-on-Tyre. Universal turn electric crave. 

28,115 P. Ноккмлхх. Pocket induction coils.* 

28,147 W. H. HiLLYER. Electrically-operated switches.” 

28,177 W. QvascuwNING. Liverpool. Pocket electric lamps. 

28,185 W. K. L. Dickson. Electrically-actuated musical instruments. 


December 23, 1903. . 
28,192 T. Hayxgs and W. H. Gowino. Birmingham. Ball beariog fur 
motors, dynamee, Ac. | 
28.215 Veritys Ілмітар and G. O. РюхоуАх. Birmingham. Resist 
c ile. 
28,232 A. Saga Tr. Coin-freed apparatus for electric light supply. 
28,234 R. W. PAUL. Moviny-coi: galvanometera aud the like. 
28,211 J. F. Hoyxg. Window cleaner driven by electromotor. 


SPECIFICATIONS PUBLISHED. 
Котк.— All specifications can be obtained at the uniform price of 8d. each 
1902. 
25,023 KoHLER. Controller for electric motora. 
27.984 SPENCER. Retarding back runving of electric tramcars. 
27,497 De Grave. Water ight cases for electric bells and telephones. 
27.768 CAROLAN (G.E. Cə., U.S.. Pneumatic train- control sys:ems. 
27,773 CaRoLaw G. E. Co, С.5.). Regulating supply of electricity. 
27,785 FAIRBRASS, Scoring in games and elestrically tranamittirg th? 
scores t» distant places. 
27,819 ELECTRIC AND ORDNANCE Accessories Co., AsrrwGTON and Hail 
Electric lighting of vehicles and for electric lighting generals. 
27.861 Gross, Arc lamp». 
28,005 HooKHaM. Electricity meters. 
23,303 Bartox. Electric lamp support and flexible cord protector. 


1903. | 
1,054 CarrLwwpzn'L CABLE AXD Сохѕтвс‹тіох Co. and Waro. Elenme 
fuse pillar boxes. 
2,152 Herz. Electric epark-plug for explosion motors. 
3,042 AsriNAlL and Darras. Electrical conduit system. 
3,204 TysgRMaN. Trolley and trolley pores. 
3,226 RICHARDSON and ALLEN. Hangers or ears for trolley wires. 
3.635 EvERSHED and Етккѕнер AND ViGNOLES, Electric soldering и 2 
3,700 MarHER. Apparatus for cleaning the grooves and thread of t+: 
trical tramway rails. 
5.707 BricstaD and La Corr. Alternating current-machine applica ^ M 
converter motor aud generator, Date applied for April 29. 17. -- 
3,709 Bv&ToN and LEscH. Points for overhead conductors on elect: 
tramways. 
3.953 Mis. Safety electric fuser. 
6.540 Pans xs. Switches. 
7584 Evass A. E. G.). Dynamo-ele:tric machines. | 
7,585 Evass A. HE G.. E.ectricity meters, with means for measur; 
maximum consumption. | 
8.507, 8.593 ard 8.509 Тномкзон (Stene). Spice or wireless telegrar ^t 
12,085 AsucRorr. Method and apparatus for azitating contenta ef ee: 
trolytic cells or effec'ing eystetuatie trausferenes of portions 
contenta from one cell to another. 
16.338 WIT SET. Electrical etop-motion mechanism for textile machiaery. 
23,190 Inpay (Potter). Storage battery plates. 


Sanding systems. 


(Atwood Electric Co., U.S.) Composition for 
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BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. ) 
By Prof. Silvanus P. Thomp- 


„ Dynamo-Electric Machinery." 
Tth edition. 


son, F.R.S. Vol. I.: Continuous-current Machines. 
(London: E. and F. N. Spon.) 303. 
„Electrical Engineers’ Pocket-Book." 
3rd edition. (London: E. and F. N. Spon). 21s. 
^ The Phase Rule and its Applications." By Alex. Findlay, with 
introduction by Sir William Ramsay, F.R.S (London: Longm ins, 
Green & Co.) ös. 


* A Manual on the Cure and Handling of Electric Plants." 
Norman H Schneider. (London: Е. and F. N. Spon.) 3s. 6d. 

„ Elements of Electromagnetic Theory.“ Ву 8. J. Barnett. 

London: Macmillan & Co.) 12s, 6d. 

"Introduction to the Study of Physical Chemistry." By Sir 
William Ramsay, F.R.S. (London: Longmans, Green & Co.) 1s 

* Journal of the Institution of Electrical Engineers." Edited by 
W. G. MeMillan, Vol. XXXIII., Part I., January, 1904. (London: 
E. and F. N. Spon ) 2s. 

© Transactions of the American Institute of Electrical Engineers.“ 
Vol. XX., No. 9, November, 1903. (New York: The Institute.) 
50ets. 

“ Proceedings of the Royal Society." 
(London: Harrison & Sons.) 64. 

* Lecons Electrotechnique Générale.” 2nd edition. Vol. І. By 
P. Janet. (Paris: Gauthier-Villars.) llfr. 

* Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders.” Vol. XX., Part I. (London: Andrew Reid & Co.) 

" Phénomènes Fondamentaux et Principales Applications du 
Courant Alternatif." By R. Swyngedauw. (Paris: Vve. Ch. 
Dunod.) 5. 


By Horatio A. Foster. 


By 


No. 487, Vol. LXXII. 


COMPANIES’ MEETINGS AND REPORTS. 


St. James’ and Pall Mall Electric Light Co. (Ltd.). 


The ordinary general meeting was held on Tuesday, Col. Eustace J. A. 
BarrovR presiding. 

The GENERAL MANAGER and SECRETARY (Mr. Frederic J. 
Walker) read the notice calling the meeting and also the auditors’ report. 

The CHAIRMAN said: Gentlemen, you have now the statement of 
accounts before you with the report of the Directors recommending that the 
usual dividend be paid, making for the seventh year a distribution of 143 per 
cent. on the ordinary shares, but, before asking you to adopt these, I 
should like to place before you certain details, so that you may be fully 
cognisant of the position of the Company, and satisfied that there is 
nothing whatever to fear from what might at first sight appear to be a 
set-back in the steady progress which has been made hitherto. During 
the past year the equivalent of 21,783 8 c.p. lamps has been added, 
making a total at the end of the year of 254,468. The output for the 
year amounted to 7,140,205 units, representing an increased sale of 
255,092 units over that of the preceding year. On the other hand, a 
small decrease in the price obtained per unit has caused the revenue 
to remain practically stationary. ln estimating the meaning of this 
fact we must not forget that we are making comparison with 1903, 
a year of quite exceptional prosperity. Not only was the Coronation 
year one of unusual activity and display, but it was also favoured with 
more than its shareof the foggy weather which doessomuch for our returns. 
1903 has undoubtedly witnessed a want of elasticity in West End trade, 
together with a remarkable absence of fogs ; and these two facts com- 
bined, have caused our returns, for the first time in our history, to mark 
time instead of advancing. The best proof, however, that this is a purely 
temporary pause is found in the fact that the six weeks of 1904 which have 
already elapsed have brought about a most satisfactory advance in our 
sales, and give every prospect of a largely-increased business in the 
coming months. You will note from the engineer's figures at the end of 
the report that 6,662,223 units were generated at the Company's stations 
within the district of supply, and that 1,118,082 units were purchased 
from the Central Electric Supply Co. (Ltd.). The cost of the former 
was normal, the very excellent economies to which [ referred last 
year having been maintained throughout, but the average cost of 
the electricity sold by us has been increased by 0-44. per unit. This is 
directly due to the charge of 3d. per unit which has had to be paid for the 
supply drawn from the Central Company. The existence of this 
external source of supply has been of the utmost value in enabling 
us to use our own plant with & proper regard to wear and tear, and to 
maintain a suflicient reserve to give us that margin of safety in our 
supply to which we have always attached the greatest importance. Our 
stations are in first-class order, aud the whole detail of the business has 
been organised so that it runs as well as the fiue pieces of machinery in 
our engine room. Our capital does not increase; no further issue is 
contemplated. All requirements for the extension of our business 
can be drawn from the Central Company. I have put these points 
before you, as I am desirious that you should be fully acquainted 
with the facts, so that you may be in a position to appreciate, as we 
do, that this Company is in a sound and stable position, and that the 


apparent set back in the accounts, due to our connection with the Central 
Company, is temporary only, and in no wise differs from the position which 
we should have been in if we, as the St. James’ Company, had directly 
undertaken our own extensions, even if such could be made, which is more 
than doubtful, making provision, as we should have had to do, for some years 
to come. I now move the adoption of the report and accounts. 

Mr. WALTER LEAF (Vice-Chairman) seconded. 

The motion was carried unanimously. The retiring directors, Col. 
E. J. A. Balfour and Mr. Walter Leaf, were re-elected, as were the 
auditors, Messrs. Deloitte, Dever, Griffiths & Co. 

The CHAIRMAN ; That concludes our business, but before closing tl:e 
meeting I wish to express, as I have happily been able to do in previous 
years, our sense of gratitude to the permanent staff. I may say that, with 
one or two exceptions, they have been with the Company from the first, 
and have formed one of the principal levers by which its prosperity has 
been built up. A man may be highly paid, but you cannot get from him 
his best services unless his heart із іп the work. I am glad to say that 
in the case of this Company we have a permanent staff whose heart is in 
their work. I ehould also like to mention in this connection that, for the 
last two years—and I hope that in future years we shall do the same— 
we have sent the leading members of our staff abroad to study what is 
being done in the very best central stations on the Continent, for it is 
essential that we should be kept thoroughly up to date in modern 
methods, and the small sum of money which such visits cost is, I am 
sure, well spent. I beg to propose a hearty vote of thanks to the staff, 
and I hope you will join with me in that. 

This was carried unanimously, and a vote of thanks to the Chairman 
terminated the proceedings. 


BRITISH ELECTRIC TRANBFORMER CO. LTD.— The directora state in 
the report for the year ended Dec. 31 that, as the result of the first yenr's 
working, after placing £500 to credit of reserve to provide for depre- 
ciation, there remains a net profit of £9,714. 12s. 2d. The directors are 
placing £548. 15s. 3d. to capital suspense account, and propose, after 
payment of the 6 per cent. preference dividend, to pay a dividend at the 
rate of 7 per cent. per annum on the ordinary shares, £2,000 is to be put 
to reserve (exclusive of depreciation reserve), £1,000 to be written off 
5 expenses, and the balance (£1,569. 17s. 8d.) to be carried 
forward. 


BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING CO. (LTD.) 
At the meeting on Friday last, Mr. George Westinghouse attributed the 
delay in holding the meeting to the great demands upon his time by the 
American Westinghouse Companies, whose developments and opera- 
tions were of great value to the British company’s interests. With 
regard to their own company, under the direction of those connected with 
their American company, and with the authority and support of their 
directors, there had been created in four years a vast manufacturing 
plant, and, at the same time, there had been developed a management 
and business which would have been otherwise impossible, or would 
bave required, as in the case of the American company, at least 15 years. 
The most potent factor in delaying the completion of the plant, singular 
as it might seem, was the phenomenal activity in business which Бап in 
America the year their company was registered. "This aotivity absorbed, 
in a large measure, those most skilled in building and in managing 
manufacturing plants, and caused great delay in delivery of material 
and machinery required to complete the plant. The American Westing- 
house Companies had, in consequence of the delay, furnished a large 
amount of apparatus, and had made a special allowance, or deduction, of 
£60,000 as an offset to the manufacturing profit which should have 
resulted from an earlier completion of their works. This allowance had 
contributed to the profit required to pay the interim and preference divi- 
dends for the year ended July 31 last. The dividend for the present year 
depended on final results, and it was not, therefore, contemplated to pay an 
interim dividend. With regard to the issues of further capital, the direc- 
tors had considered it of the highest importance to secure a large amount 
of business so as to fully utilise the manufacturing facilities at the 
company's disposal, and to that end a large selling staff had been 
created and local offices established in important centres. Success 
had attended these efforts to secure new business. The orders in 
hand not executed on Jan. 31, 1904, amounted to £1,608,256. He 
was satisfied, considering all things, that the results achieved justi- 
fied the.expenses so far incurred. Their factory was practically in full 
working order, and he looked forward to results comparable to those 
obtained by the great companies in America, where the electric industry 
had a stability and prosperity excelling that of older-established busi- 
nesses. As to the great size and extent of their works he was of 
opinion that no less an enterprise was required to carry on their 
business. The works at present gave employment to about 7,000 
hands, and the buildings had been so planned that extensions 
could be made at comparatively small expenditure. At present, it was 
true, the works had a surplus capacity, but in the near future there 
seemed reason to believe that they woull not be large enough. "They 
not only manufactured for the home trade and the colonies, but they 
had supplied apparatus to other Westinghouse Companies. Of the 
railways in this country which he referred to last year as having taken 
steps to use electricity for the operation of some of their trains, only one 
--the Mersey— had so far put the new service into operation. In view of 
the development of & cheaper, safer and better system of electrical dis- 
tribution for railway operations, the passing last session of the Railways 
(Electrical Power) Act was of gieat importance, as the act would enable 
the railways of any district, by conjoint action, without necessity for fur- 
ther parliamentary power, to eccnomically utilise electricity for the opera- 
tion of numerous urban and suburban services and this enlarged field of 
operation would undoubtedly receive renewed attention from railway mana 
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gers. In connection with the development of the electrical industry, he 
wished to again state his conviction that the gas engine would prove the 
most important instrument for the cheap production of power. Asto the 
general prospects of thecompany, the output from the works at Manchester 
for the first three months of the year would show a loss, as it had only 
just been started ; but since then the returns, month by month, had been 
increasing satisfactorily. There might be a period of waiting and delay, 
but he considered the business a sound one in every respect. 


CHILIAN EXPLORATION AND DEVELOPMENT SYNDICATE (LTD.)—At 
the statutory mceting last week, the chairman (Mr. John Hurst) said that 
the scope of the syndicate’s transactions was divided into engineering, 
mining, trading and financial departments. The engineering department 
was intended to deal with all classes of engineering, electrical, architec. 
tural and industrial business. It would prepare plans, specifications, 
estimates and details for all kinds of publio and private work in the 
towns of Chili, including the construction of tramways, electrical works, 
&c. Chili presented an ideal field for the operations of the electrician. 
A fine opportunity existed for the electrification of railways already built 
and the making of new electrical lines. The water power of Chili was 
almost boundless, having their origin chiefly in the majestic range of the 
Andes. By the co-operation of the electrical engineer and the water- 
power engineer, unlimited motive energy could be provided for important 
factories and industries of all kinds. 


CRYSTAL PALACE DISTRICT GAS CO.—In the report for the half-year 
ended December it is stated that the company has deposited a bill for 
(inter alia) powers to compel Beckenham Urban District Council to pre- 
pare accounts of its electric lighting undertaking once in every year, and 
thereupon fix the charges for electricity supply at such rutes that the 
revenue shall not be less than the expenditure for any year. 


LIVERPOOL OVERHEAD RAILWAY CO.—At the meeting on Tuesday, 
the chairman (Sir William Forwood) said the report showed a gratifying 
increase in their traffic compared with the corresponding period last year, 
the number of passengers having gone up from 5,440,400 to 5,896,000, an 
increase of about 8 per cent. This resulted in an addition to revenue of 
£2,951. He regretted to say their expenses had considerably increased, for 
they had to spend £2,092 extra to earn £2,951. A part of the extra expense 
was for exceptional outlay. They had been running an accelerated service 
during the past half-year. The increase in mileage had been 8,000 miles 
on the railway and 12,500 miles on the tramways. They had put aside 
£2,000 for renewals and £500 of that sum as sinking fund for the tram- 
ways. Their renewal fund was now £26,559, after deducting £1,000 for 
new rails. They had carried £100 to contingent fund, making it £1,150. 
The receipts per passenger had been 1:93d. The revenue per tram-mile 
had been 24:47d., and had been the highest ever reached during the past 
year. The expenditure had been 18:82d. per tram mile, which also 
marked the highest point reached. In 1900 it was only 15d. Asa result 
of the half.year's working they had earned £44,145, and the working 
expenses were £33,210, leaving a balance of £10,934. Deducting interest 
(£3,800) there was available for dividend £10,882. 5 per cent. on the 
preference shares would absorb £3,000, and 14 per ont. оп the ordinary 
shares required £3,750, against 14 per cent. in the preceding half-year. 
The balance (£4,132. 1s. 11d.) would be carried forward. The agreement 
with the Lancashire and Yorkshire Railway had been signed, and they 
were going on with the connection between Seaforth Sands station and 
the Seaforth station of the L. and Y. Co. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING CO. (LTD.)—The 
directors’ report presented at the meeting on Friday last stated that the 
installations connected to the company’s mains during the year were 
equal to 15,261 8 c.p. lamps, bringing the total up to about 101,824. 
2,049,841 units of electrical energy were supplied, against 2,107,104 in 
1902. During the past year, 9,936yds. of main and branch piping and 
troughing had been laid, and 47,780yds. of main and branch cable. The 
gross earnings for the vear amounted to £16,330. 10s. ld., and, after 
paying interim dividend and interest, the usual dividend of 5 per cent. 
was recommended for the half-year ended Dec. 31 (less tax), making 
84 per cent. for the year, and carrying forward £633. 

The chairman (Mr. J. D. Milburn) said that since the establishment of 
the company they had paid 96 per cent. on the capital. Their first 
dividend (in 1890) was 2 per cent., and each successive year it had been 
increased. In 1808 they paid Н} per cent. and this had since been 
maintained. They had inade a great concession to consumers by reduc- 
ing their price 25 per cent., but what they had lost in one way they had 
gained by an additional demand for current. The directors proposed 
forming a depreciation account, with a view to meeting any possible loss 
they might have upon the termination of their provisional order. The 
report was adopted. 


POOLE AND DISTRICT ELECTRIC TRACTION CO. (LTD.) - The report 
states that the additional capital outlay during 1903 amounted to £3,115, 
and the total capital expenditure was 467,787. The receipts were 
£15,661, and the expenses (including £351 for interest) £9,993, leaving 
a profit of £5,668, to which should be added £959 from last account, 
making £6,628 available for distribution, which the directors recommend 
-hould be applied by placing to eredit of depreciation and reserve £1,000, 
by paying a dividend at the rate of 10 per cent. per annum £5,000, 
carrying forward £628. 


TYNESIDE TRAMWAYS CO.—-At the half-ycarly meeting at Newcastle 
on Monday. the chairinan (Lord Armstrong) recorded substantial pro- 
gress. During the past six months the company had carried a quarter 


of a million more passengers than during the previous six months, and 
that brought the total revenue for the year up to £16,882. The receipts 
per car-mile had increased. Their expenses per car mile were lower 
than Liverpool and Newcastle and the same as Sunderland. Extra cars 
were on order. It had that day been decided to let the contract for the 
extension of the lines to Gosforth Park. A dividend was agreed to for 
the half-year at rate of 24 per cent. per annum. 


WATERLOO AND CITY RAILWAY CO.—At the meeting yesterday the 
chairman (Lieut.-Col. the Hon. H. W. Campbell) said that, though some 
of the shareholders might be disappointed at the result of the past half- 
year's working, there was no really no cause for anxiety. The revenue 
showed steady progress up to August, but on the 10th of that month 
the deplorable accident on the Metropolitan Railway of Paris occurred, 
and there was no doubt that disaster was the cause of (he gradual falling 
off in the traffic of their railway. The decrease continued up to 
November, but now the traffic again showed steady, if small progress. 
On the Water:oo and City Railway the lighting of the stations and of the 
tunnel was absolutely independent of the motive power, so that in case 
of accident to a train the lighting of the stations and of the tunnel would 
noi be interfered with in the slightest degree. This was not the case on 
the Paris line, and this accounted in great measure for the loss of life. 
There was also a gas installation, and, in addition, there was an oil lamp 
in every carriage. In case of accident on the line, means were provided 
by which passengers could get out at each end of the carriage, and they 
could then walk on a pathway to the station ateither end. There would 
be no risk in so doing of coming into contact with the electricity on the 
third rail, as means were provided by which every driver on the railway 
could in a few seconds cut off the electricity from the centre rail without 
communicating with the generating station at the Waterloo end. More- 
over, every train would stop avonce on the driver of the motor cutting off 
the electricity from the third rail. The railway was also thoroughly well 
ventilated. The line had been opened 54 years, and had (including 
season ticket holders) carried 30,000,000 passengers without an 
accident of any kind. That fact spoke volumes for the way in 
which the traffic had been worked, and as an old railway man, 
he might say that the regularity of the service was remarkable. There 
had been a falling off in revenue of £300, and a slight increase in 
expenses, which included '£160 paid as compensation to one of their 
workmen. But forthat the directors would have been able to pay the 
same dividend as last year, 3} per cent. The traftic for the current half- 
year was growing steadily, and there was no reason why they should not 
go on increasing the dividend bv small additions. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
| REGISTERED, &c. 


—— 
MORTGAGES AND CHARGES. 

EVERSHED AND VIGNOLES (LTD.) -Trust deed dated Jan. 18, 1904, 
supplemental to trust deed of Feb. 11, 1903, securing £15,000 debentures 
created by resolution of even date), has been registered. Property 
charged, £2,500 capital uncalled on shares issued since date of principal 
trust deed. ‘Trustees, Law Guarantee and Trust Society. 
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CITY NOTES. 
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MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1908). Price of 
silver 267d. per oz. (Feb. 11). Consols 8672 —86 b for money, 864— 
862 for account; 23 per cent. annuities 861—863 (Feb. 11). Consols Pay 
Day, Mar. 1; Stocks and Shares Continuation Days, Feb. 23 and 
Mar. 8; Ticket Days, Feb. 24 and Mar. 9; Pay Day, Feb. 25; Mining 
Share Carry-over Days, Feb. 22 and Mar. 7. 


BAKER STREET AND WATERLOO RAILWAY CO.—The directors' report 
states that the capital expenditure during the past half-year amounted 
to £204,175, and the estimated expenditure for the current half-year is 
£300,000. | | 

LANCASHIRE AND YORKSHIRE RAILWAY СО.—А& the meeting this 
week the chairman (Sir Geo. J. Armytage) said excellent progress had 
been made in the electrification of the Liverpool, Crosby and Southport 
Railway and they hoped to commence the new service within the next 
two months. NN 

LONDON PLATINO-BRAZILIAN TELEGRAPH CO. (LTD.) —Notice is given 
that the 6 per cent. debenture (bearer) bonds, due for payment March п 
will be paid off at par on and after that date by the London Joint S toc 
Bank, Finsbury Pavement, London, E.C. The half-yearly interest coupons 
of the debentures will be paid at the same time. | 

FOLKESTONE ELECTRICITY SUPPLY СО. (LTD.).—This compan) has 
offered its shareholders at par 5,000 £5 5 per cent. cumulative pret 
ence shares (the balance of £50,000). The capital is required for the 
extension of the supply mains to Hythe and Sandgate, for extension» in 
Folkestone and to pay off a banker's overdraft of about £10,000. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee bave 
ordered £200,000 5 per cent. first mortgage debenture stock of ея 
Auckland Electric Tramways (Ltd.) to be quoted in the official list. | | 
committee have also been asked to allow the further issue of 1 
4 per cent. perpetual first mortgage debenture stock of the Electric 
Construction Co. (Ltd) to be quoted. 
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BRISTOL TRAMWAYS AND CARRIAGE CO. (LTD.)— The report for 1903 
states that the gross receipts were £253,150. 5s. 6d., working, general 
expenses and renewals £164,762. 178. 8d., leaving £88,387. 78. 10d. Of this 
interest absorbed £11,301. 11s. 9d., 4 per cent. preferencedividend £19,000, 
and interim dividend at the rate of 84 per cent. per annum (less tax) for 
half-year ended June £20,098. 19s. 2d. It is proposed to pay a final 
dividend at rate of 94 per cent. (less tax) £22,661. 9s. 2d.. and to add the 
balance (£15.325. 7s. 9d.) to reserve for contingencies. The interest on 
investments has been carried to credit of contingencies fund. The receipts 
from the tramways department show the substantial inorease of £14,771, 
equivalent to about 74 per cent., although the system of tramways operated 
compares exactly with the mileage open during preceding year. 


GREAT CENTRAL RAILWAY C©O.—Between Grimsby and Cleethorpes 
the company’s traffic was so seriously affected by the electric trams, that 
weekly season tickets were instituted at 6d. per head, equal to a fare 
of 3d. for the single journey of 4 miles, if the passenger travelled twice 
а day, and less than this if he travelled more frequently. The tramway 
company have not brought down their fares lower than ld for the single 
journey, with the result that the bulk of the residential trafie has 
returned to the railway. 


GREAT NORTHERN, PICCADILLY AND BROMPTON RAILWAY CO —The 
report for half-year to Dec. 31, presented at the meeting last week, stated 
that the capital expenditure was £1,175,504. The estimate for the current 
half-year was £900,000. Under their 1903 Act further capital powers to the 
extent of £250,000 in shares, with £83,000 borrowing powers, were autho- 
rised. The rent due from the Underground Electric Railways Co. of 
London (under the terms of the agreement for lease dated Jan. 13, 1903) 
to Dec. 31, 1903, permitted of the payment of a dividend at the rate of 
4 per cent. per annum. The Chairman (Sir Н. Fowler, M.P ), said that 
the company bad acquired all the station sites, from which the tunnels 
were being bored. Up to the present £175,504 had been spent, and it 
was estimated that £900,000 would ibe spent during the current year. 
Work was making satisfactory progress, 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)— 
The report of the directors for the year 1903 states that the number of 
houses and shops connected. with the system during the year increased 
from 2,889 to 3,210, and the number of equivalent 8 c.p. lamps from 
249,870 to 280,133. The renewal account stands at £50,130. Is. Ad., un 
increase of £6,285. 58. 7d. for the усаг. After providing for this, writing 
£:3,000 off cost of purchase of Kensington Court Co. (Ltd.), and paying 
the preference dividends and an interim dividend at the rate of 10 per 
per cent. per annum on the ordinary shares, the balance standing to 
credit of net revenue is £17,773. 5s. 114. £2,125 has been appropriated 
to preference dividends, and it is proposed to pay a further dividend on 
the ordinary shares at the rate of 10 per cent. per annum and a bonus of 
2 per cent. for the year, making 12 percent. for the year. £8,298 53. 11d. 
will be carried forward. ‘The seats on the board vacant by the death of 
Sir F. J. Bramwell and Sir C. Grant have been tilled by the election of 
Mr. C. C. Wyllie, jun., and Sir H. Bliss. 


LONDON, TILBURY AND SOUTHEND RAILWAY CO.— At the meeting last 
week the chairman said that he hardly dared lay much stress on the esti- 
mates of experts ак to the trafie which the company would obtain when 
a portion of the system was electrified, but if those estimates were realised 
they would all be compelled to admit that it was a good thing to have 
widened the line in the metropolitan district and to have adopted electricity 
as the motive power. 


NATIONAL TELEPHONE CO. (LTD.)—The report of the directors for the 
half-year ended Dec. 31 states that the income of the half-year was 
£941,259. 14s. 11d., compared with £868,162. 11s. 104. for the corre- 
sponding period of 1902, an increase of £72,797. Зз. 14. The working 
expenses were £527,284. 5s., compared with £473,267. 128. 1d., an inc ease 
of £54,016. 12s. 11d., the net result (after deducting Post Office royalties, 
£86,236. 7s. 11d.) being a protit of £327,739. 2s, compared with 
£316,553. 6s. 5d., an incrense of £11,145. 15s. 7d. Rentals carried 
forward for unexpired terms of running contracts amounted to 
£827,163. 19s. 10d., compared with £771,102. 14s., an increase of 
£56,061. 5s. 10d. Out of the available balance of £269,421. 15s. lld., 
the directors recommend the payment for the half-year of a dividend at 
the rate of 6 per cent. per annum on the first and second preference and 
5 per cent. per annum on the third preference shares, 6 per cent. per 
annum on the preferred stock and 5 per cent. pe: annum on the deferred 
stock (less tax in all cases). £110,000 is transferred to reserve. 
410,505. 28. 7d. carried forward. £413,248. 15. 7d. has been expended 
on capital account during the half-year in the erection of 16,891 additional 
exchange and private stations and in the construction of underground 
works. 


NORTHAMPTON ELECTRIC LIGHT AND POWER CO. (LTD.) —The report 
states that the past year has been a prosperous one. The income was 
temporarily affected by the reduction in price of current from ae and 
34d. to 6d. and 3d. per unit. The lamps and motors fixed during the year 
were: Lamps 3,403, motors 4,485 (equivalent 8 c.p. lamps), compared 
with lamps 2,916, motors 930, in the preceding year, making a total of 
33,310 lamps and (the equivalent of) 7,549 in motors, together 40,855. 
The separate consumers in 1901 were 502, in 1902 580, and in 1903 704. 
The annual increase in motive power, measured in horse- power, was: 1901, 
20 H. r.; 1902, 31 н.р. ; 1903, 1494 н.р. ; total installed, 2514 нь. Of 
these a large proportion (1334 H.P.) are the property of the company, and 
let out on hire. The unita sold for driving motors during the past two 
years were 40,397 and 103,110 respectively. The mains have been increased 
by 4 miles 78yds., making 13 miles 313yds. Steps have been taken to 
obtain & provisional order for extending the company's area of supply. 


A proposal to increase the company’s capital will be submitted at the | 
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annual meeting. The directors have been invited by the Finance com. 
mittee of the Town Council to re-open negotiations for the purchase of 
the company's undertaking. Itis proposed to pay the preference dividends 
and a dividend on the ordinary shares at 44 per cent. 

RAND CENTRAL ELECTRIC WORKS (LTD.)—A cable from Johannesburg 
states that for January the units generated were 776,940, yielding a gross 
revenue of about £7,000, compared with 677,860 units and £5,078 in the 
corresponding month of 1903. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. (LTD.).—Subject 
to audit, the directors propose to pay a dividend of 10 per cent., together 
with a bonus of 5 per cent., in addition to the 5 per cent. already paid 
making 20 per cent. for 1903. | | 

YORKSHIRE ELECTRIC POWER CO.—The directors’ report states that 
since the first meeting in September last, the erection of the station at Thorn- 
hill has made progress. A scale of charges for current has been settled, 
and negotiations with various local authorities, colliery proprietors and 
others, for the supply of power are proceeding. 


O ELECTRIC TRAMWAY AND RAILWAY TRAPFIO RR 


3 
Line. Week d Em | AGGRFGATR. 
(a) No. of Inc, or 
| HEP | | E Weck. Amount. Dec. (а) 
£ £ £ ЖЫ 
Aberdeen ration ...... |, Feb. 6 1.073 + 300 86 44,122 |+ тте 
Аут Corporation... n 6 164 9 88 11,198 |+ 176 
Barnsley ......... : . Jan. 29 144 | - 13. 4 592 42 
Bexley District Council.... Feb. 5 113 х 18 3,735 sis 
Birkenhead ...............--.-- „ x 1,06 + 1126 | .. n Я 
* Birmingham Tram ways Co. " 6 5,099 | + 778 5 95,385 |+ 1,938 
*Blackburn Corporation... „ 5 771 + 109 $6 049 |+ 1,767 
Blackpool Corporation ...... CA 4 296 | - 8 514 89,343 |- 311 
Blackpool and Fleet wood. „ 6 219 | + 80 6 1,00 |- 14 
Blaekp'St.Anne's&Lytham  —,, 4 155 | + 155 114 2,080 |+ 1451 
Bolton Corporation . . » 7 1.615 + Hl 45 81,998 |+ 8,74 
Bournemouth Corporation. , 8 848 d | 6 4,900 К 
Bradford Corporation.. „„ 7 8453; + 801 4 168,290 |+ 93,110 
Brighton Corporation ....... s 7 763 | + BÓ | 44 40,630 |+ 2,677 
Brisbane Tramways ......... Dec. 28 2643 | - 905 95 59,550 |+ 719 
*Bristol Trams & Carriage... Feb. 5 4,895 | + 116 1 49,768 |+ 3,957 
*Buenos Ayres & Belgrano... Jan. 10 8,899 ; +- 3307 12 41,583 (+ 2,125 
Burnley Corporation | Feb, 6 896 | + 182 46 44,388 + 795 
Burton Corporation M WE 291 — $1 9,434 32 
Calcutta Tramways Co. s d 6 ;n36,549 | + 87,440 6 901 |+ 43, 188 
Camborne- Redruth өөү ө 8 98 el 14 1,615 is 
Cardiff Corporation ......... | : єє ; ep M с: 
Carlixle Tramways Co id | eis Ж ia - RN 
Central London Railway... „ 6 6.994 4 6 41,788 |+ 74 
Chatham & Dist. Lt. np „ 4 517 4- 123 5 9,499 |+ 550 
City & South London Му. „ 7 8,3399 | + 26 6 19,288 | - 917 
Cork Electrio Trams Со... „ 4 896 | + 24 5 1991 |+ 53 
Darwen t orporation ......... tgs 6: 312 | + 12 45 10,120 |- 931 
Devonport & Dist. Trama... Jan. 29 441 | 4 81 4 1909 + 817 
Dover Corporation . Feb. 6 164 | - 4 145 10,009 |+ 61 
Dublin & Lucan Railway... „ 7 103 | + 9 6 508 |+ 33 
Dublin Southern District. | „ 5 677 | - 4 45 3,5,3 
Dublin United. 55 5 8.705 1014 45 18 + E53 
Dudley — Stourbridge........ Jan. 9 718 + 33 4 2,910 |+ 135 
Dundee Corporation .........' Feb. 3 808 12 37 81.766 |+ 2., 047 
East Ham Council. [2 Na 6 078 | + 68 145 689 |r 5,07 
Gateshead & Dist. Traum.. Jan. 29 B53 + 36 4 5,544 . 165 
Glasgow Corporation Feb. 6 13,140 | + 1,119 86 | 491,896 |+ 52, 050 
Gravesend -- Northfleet..... ; Jan. 29 198 | + U | 830 |+ 137 
Greenock & bort Glasquw.., „„ 20 458 + 98 4 194 |+ 270 
Halifax Corporation ......... | x ES a р 3 " 
Hartlepool Tramways ..... „ 29 288 | + 29 4 1,011 [+ 137 
Hudder field I Feb. 6 1,0074 | + 15 e Ж S 
Hull Corporation 3 ü 2,004 | + 342 145 85,660 |+ 6,439 
Ilkeston Corporation......... И з 120 И 19 1,426 M 
Ipswich Corporation......... roni 6 811 ' 5 8,724 а 
Isie of Thanet Co. ........... D 7 ао pos 5' .. dM M а 
Kidderminster & District... Jan 20 87 - 13 4 389 |- 40 
Kirkcaldy Corporation ...... Feb 3 199 z: 49 8,455 és 
Lanarkshire Trams Co. үл 9 567 ii 5 3.008 à 
Leeds СогрогаЧоп............ „ 6 4,798 " . 45 | 945,193 n 
Liverpool Corporation ...... Jan. 90 9,334 | + 166 5 47,740 |+ 2,164 
*Liverpool Overhead Rly. ... Feb. 7 1,532 | - 68 6 9,264 |- 355 
5 3 Council . Jan. 30 8,78 | + 782 {44 | 229,983 |+ 76,537 
west oft . ay s ps iia e iis 
Manchester Corporation. Feb. 6 | 10,692 | + 2,703 84 | 893,026 |+ 181,981 
Mersey Railway ............... „ 6 1,481 | + 399 5 7,013 [+ 1,865 
Merthyr ......, Jun. 39 186 | + оз 4 763 |+ 81 
Middleton eee » 29 233 | + 13 4 979 1+ 20 
Newcastle-on-Tyne Corp.. Feb. 6 8,580 | + 505 5 17,437 |+ 2,695 
Newport (Mon.) . . . „ 6 412 | + 339 19 B82 |+ 4837 
Oldham, Ashton & Hyde. Jan. 29 4 29 4 997 |- 160 
Perth (W. A.) Elec. Trams. Feb. 5 1,29 + 1% 5 7,301 ＋ 1,030 
Peterborough .................. Jan. 29 104 — 72 4 343 ⁴ - 72 
Poole and District. „ 29. 206  - 15 4 N95 i- 16 
Portsmouth Corporation.. Feb. 6 1391 | + 161 15 77,987 |+ 5,167 
* Potteries ........................ Jan. 99 1,575 + 92 4 6,488 |+ 225 
Reading Corporation " |е 025 ЕЧ ZEE iu 
Rothes ay O » 29 37 or 5 4 193 |+ 11 
Salford Corporation Feb. 8 КЕ + 805 45 мы + 48,144 
Sheern es . lan. 27 4 M. 4 ; 
Sheftield Corporation ...... Feb. 7 4,201 + 273 , {46 | 206,063 |+ 17,425 
* southampton Corporat' n.. „ 4 848 + 41 5 4,104 |+ 154 
Southend Corporation ...... КЕ З, 190 | + y 11 13,976 |+- 2, 161 
Southport Tramway. . Jan. 29 | 229 + 25 1 965 |+ 92 
S. Staffordshire Trams. ... „ 29 7811 ＋ 122 4 2,947 |+ 245 
Sunderland Corporation ... Feb. 7 1,0074 | + 101 45 51,366 ＋ 2,541 
*Swansea Tramm... Jan. 29 | 476 + 53 4 1,872 |+ 89 
Taunton Tramm W 41 | - 8 4 190 — 9 
Tynemouth and District... — , 29 201; - 10 4 840 |+ 12 
Tyneside Trams Co.. Feb. 3 288 + 60 5 1,321 |+ 318 
Wallasey District Council. „ 6 583 | + 61 145 80,726 i+ 8,742 
Weston-super-Mare ......... , Jan. 27 28 + 2 4 81 — 6 
Wigan Corporation б 55 - jas M - 
Wolverhampton District... „ 29 846 , - 19 4 1,210 !- 43 
Wrerbam „ yp 99 103 4 | 897 T 
Yorkshire Woollen dE » 29 18) 4 2,096 — + 


L 


(a) These comparisons are with the corresponding period last year. 
*Partly electrical. t Minus 8 days { Minus 2 days. I Plus 8 days. § Plus 2 days 
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речта so ia ы - 
Price Price Ё if оты» зати 
ae Wed. i DIVIDEND WII 70 HE E E NAME. Wed., JF ит | PIN 
Feb. 9. FEB. 9 | Feb. 9 455 | 
Hign. Low- ‚ | и 20. 
ELECTRIC RAKWAYS,TRAWWATS R^. д в. d. | eat. 47 xm desse О 52 a R ei ox 
e er 0280, 007) TC 41—5 5 0 0 April, Oct) 44% 6| 8/0 one y pa uda ust. —— 
И Permanent у, Deb. Stock. 196 —130 4 15 1 РЕ са à SE 5 Naona ре Pref. Btock ................. 105 zn } 8 - m P s 
Dobel Tramways Ord. ................. 74—84 5 17 ee ee .. t. ^ tee... ses mrewsederees i oe i 
Bar Do. 57 Cum. Pre Ja .. NES 9—10,5 00 is ОПО 10 60 | Do. 6 per Cent. Cum. Ist Pref......... 184-14 2 9 Fob, du, ., 
4½% Deb Deb. Stock (red.) ...| 90 —95 4 14 9 vs a vs 10, 6/0 Do. "deed Cent. Cum. 2nd Pref. ...... 14 —15 | 4 0 0 | Feb, Aug 5 
Do. 6 per Cent. Debs..... 9 q .. 95 —98 |5 2 0 ae «a Я 5 2/6 Do. 6 per Cent. Non-Cum. 3rd Pref... 5 —58 | 4 13 0 | Feb, Aug di 
Brisbane Electric Trams. Invest. Ота 2 —3 br. M a | St. 45 d Do. Deb. Block M ре Се 8 le i 1255 к; Es : June, | 
А Cum. Pref. ............ is — : А per Cent. Deb. Stock (red.)...... — = L 
Do. «Por Cont. Deb. Prov. Certs. 97 —102 4 8 3 Е 97 B | 1| 0/71 Oriental . . . . . . . then 618 4 April, Oct | à; 
ristol dm ways and Carriage Ord... 20 —231 | 8 1010 | Feb, Aug | .-| .. ff 1. Do. 6 per Cent. сш Pref. 1 —1 POE 7 
Do. Cum. Pref. (fully paid) ........... 10—104 | 8 15 11 E sn] ed 539 | United River Plate . „ 6 [516 8 July... 
Do. 4 per Cent. Debs. . .. . . . . 108 — 108 | 3 14 0 | Feb, Aug .. | .. [| 5| 2/6 |, Do. 5 per Cent. Cum. N 116 3 e 
БИНЕН lumbia Elec. Rlwy. = Ord 79 —82 3 12 9 os 813 ! 819 st. 5% |" Do. b per Cent. Deb. Stock (red.)... 102 - 105 | 4 16 3 June. 
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NOTES. 


ON Wednesday afternoon a deputation from the University 
Colleges of London, Manchester, Liverpool, Leeds, Birmingham, 
Nottingham, Bristol, Neweastle, Dundee and Sheffield waited 
upon the Chancellor of the Exchequer with the object of 
asking for an increase in the present annual Treasury grant 
of £27,000 to university colleges. The various colleges, 
together with their respective grants, were given on p. 593 of 
The Electrician of February 5th. Sir OLIVER LODGE introduced 
the deputation, and pointed out that the present amount set 
aside for the purpose by the Treasury was quite inadequate if 
the work was to be carried on as originally intended. It seems 
that it is comparatively easy to secure endowments for chairs, 
and even large sums for buildings, from private donors, but 
that great difficulty is experienced in obtaining money for 
annual maintenance from similar sources. In these circum- 
stances it is pleasing to learn that Mr. AUSTEN CHAMBERLAIN 
will recommend that the vote be doubled for the present year, 
and that he hopes it will be increased to £100,000 next year. 
No college will participate, however, whose work is not of 
university standard. 


IN his Paper on “The Distribution of Electricity in Ship- 


yards and Engine Works," which covers similar ground as 


did Mr. A. D. WILLIAMSON’s Paper before the Institution of 
Electrical Engineers last year, Mr. J. A. ANDERSON advocates 
a three-phase current distribution for power and continuous- 
current for lighting and those few motors which require a 
He deals specifically with 
the case in which the current is not generated at the works 


fine and frequent speed regulation. 


themselves, but is supplied in the form of three-phase current 
from outside, and suggests that the continuous current should 
be produced by rotary converters. Double distribution of this 
nature seems hardly necessary in ordinary circumstances, how- 
ever, in which the range of speed variation required of the motor 
itself is not beyond what can be provided by means of three- 
phase motors. Two ordinary sets of three-phase circuits, one 
for motors and the other for lighting, should meet all require- 
ments in most cases; but as continuous-current motors are 
preferable for cranes and a few similar purposes, if they can 
be had without introducing too much complication in the 
system, it would be better to employ continuous current for 
all motors if this class of load predominates. Some of the 
figures which Mr. ANDERSON gives for the power consumption 
of various machines are valuable, but in other cases it is to be 
regretted that he has supplied us with such scanty data 
regarding the work done by the machine tools, the power con- 
sumption of which he has determined. Taken as a whole, 
however, the Paper possesses considerable merit and is likely 
to be of value to manufacturers and engineers interested in 
the subject. 

MR. CARNEGIE'S offer of a common building for all the 
American engineering societies has not met with the unanimous. 
approval that might have been expected. The Society of Civil 
Engineers has not yet decided whether to accept the offer, and 
the arguments, pro and con, in the shape of a printed circular, 
are to be submitted at the annual general meeting. Certain 
members of the Society are under the impression that it is 
beneath the dignity of a professional body to accept such a 
gift, and that intimacy with societies devoted to other branches 
of engineering might prove derogatory. They are further 
doubtful as to whether the architectural features of the pro- 
posed ten-storey building will **suitably impress the general 
public." Other objections relating to the site of the building 
and the cost of maintenance have also been advanced, but 
these are evidently of small importance compared with the loss. 
of dignity which it is thought the Society would sustain by 
associating with its sister societies.. 
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IT is rather startling to read of such ideas emanating from 
America, where conservatism is at a discount ; and although 
the wish to preserve prestige is always praiseworthy in indi- 
viduals or societies, yet it is hard to see how the good reputa- 
tion of the American Society of Civil Engineers would lose 
one whit by the acceptance of Mr. CARNEGIE'S offer. À home 
in the “Temple of Engineering," on the other hand, would 
doubtless tend to raise the status of the younger branches of 
the profession, and the whole industry would ultimately be 
benefited. This is evidently Mr. CARNEGIE's intention, and 
it is Interesting to learn that he has now increased his gift 
to $1,500,000. 


THE present methods for determining the hysteresis and 
eddy-current losses in iron sheets from which armature and 
transformer stampings are made, are rather cumbersome 
and exacting, and engineers whose duty it is to examine 
the iron with regard to its magnetic properties will, doubtless, 
read with interest the description of the method devised by 
Herr R. RICHTER and described in another column of this 
issue. The great advantage of the method is that whole 
sheets can be tested by its means without the necessity of 
previous preparation and fitting. 


AN abstract of the Paper read by Dr. MULLINEUX 
WALMSLEY before the Institution of Electrical Engineers 
will be found on another page of this issue. Although the 
author had some very interesting pictures of American and 
Canadian colleges to show, it seems regrettable that so much 
time was occupied in reading an abstract of the Paper, as 
every member desirous of joining in the discussion could have 
.obtained a copy of the Paper many days before the meeting. 

NIA 

DR. WALMSLEY’S contribution to a well-worn subject 
contains much that is interesting and also much that every- 
one has known for a long time. He endeavours to show that 
candidates for entrance to transatlantic engineering colleges 
are better fitted to receive the training than those in England, 
put it seems that this superiority is largely due to their 
greater age. Whether he receive his preliminary education in 
England or America, a youth of 18 will most certainly be 
more fitted to take advantage of scientific and technical train- 
ing than one of 150r 16. There can be no doubt that English 
engineering students are often allowed to commence their pro- 
fessional training at too early an age. But everything does 
not rest with the students, and we most heartily concur with 
Dr. WALMSLEY when he says that the teachers should be 
engineers who have had wide and successful practical 
experience. Mere academical training, no matter how sound, 
is not sufficient for teachers of engineering. 


—— 


WHILE CHARPENTIER and MEYER are pursuing their 
researches into the biological and physiological effects of 
N-rays, apparently quite unmoved by the scepticism which 
still prevails in many quarters concerning the very existence 
of the rays they work with, M. C. GUTTON, in a note presented 
to the Academy of Sciences by Prof. POINCARE, announces the 
discovery of a new magnetic effect of great interest, which 
shows the most characteristic N-ray effect in a new connection. 


It appears that N-rays are not the only agent capable of imitat- 
ing the effect of heat in increasing the luminosity of a faintly 
luminous screen. A magnetic field does it also, but with the 
important provision that it must not be uniform. This fact 
has apparently stood in the way of the effect being discovered 
long ago. The experimenter would naturally be inclined to 
place the object under investigation in the centre of the most 
intense magnetic field at hiscommand. But the effect described 
by M. GUTTON disappears in a uniform magnetic field however 
strong, whereas it is observed in an extremely feeble field 
which has the merit of not being uniform. The criticism 
which will no doubt be immediately advanced is that the new 
effect is contrary to the law of the conservation of energy. A 
permanent magnet requires no supply of energy to keep upits 
magnetism. Yet it increases the amplitude of oscillation, and 
hence also the expenditure of energy of luminous particles. 
This contradiction will be removed if it is shown either that 
there is a loss of magnetism of the magnet as a result of the 
process, or that the energy of the screen is more rapidly 
exhausted. In any case, if the author is right in supposing 
that the increase of luminosity is a direct effect of the presence 
of the field, we shall have at our disposal another valuable and 
sensitive test for the divergence of lines of magetic force. 
— 

ACCORDING to two of our halfpenny contemporaries, à 
petition is being signed by some inhabitants of Cornwall, for 
presentation to Parliament or to the Government, asking for 
the removal of the Marconi wireless telegraph station situated 
at Poldhu. The idea underlying this movement was 
suggested some months ago in the lay Press—viz., that the 
working of the station is responsible for the long spell of bad 
weather, which seems to be especially marked in the south-west 
of England. It is now only fitting that the Marconi Company 
should put forward the converse proposition, and suggest 
that, owing to the abnormal amount of rain which has fallen, 
they have been unable to maintain communication with 
America by wireless telegraphy. 


ee 


Electrochemical Lectures.— Mr. B. Blount will deliveraseriés 
of three Cantor lectures at the Society of Arts, on March f 
14 and 21, on * Recent Advances in Electro-Chemistry- 

Personal.—It is stated in the Physikulische Zeitschrift that 
Prof. Curie of Paris has declined the Cross of the Legion 0 
Honour awarded to him, as he does not wish to be alone dis 
tinguished for the discovery of radium, in which his wife has 
had an equal share. 


Great Northern and City Railway.—The Great Northem 
and City Railway was opened to the public on Sunday last. 
The date of the opening was originally fixed for February 1% 
but at the last moment the inspecting officers of the : 
Trade ordered a few small details to be altered. These have 
now been put right. A detailed illustrated description of the 
line and its equipment appeared in The Electrician for January 
15th and 29th. 


Cable Interruptions. Date of Interruption. 


Dominica—Martinique .................... May 9,1902 
St. Lucia—Martinique ................. S. May 9,190 
Cayenne—Pinheiros ...................... Aug. 18, 1903 
Reissi-Issa (Yemen) —Camaran ....... —— Oct. 22, 1902 
New York—Hayti ..........- „ Apr. 13, 1903 
Tourane - Amoꝶꝝꝶuyhʒhnhn tot Nov. 10, 1903 
Mole St. Nicholas Port- au-Princdde Dec. 16, 1903 
Tarifa — Tangie ur. Jan. 18, 1904 
Oran Langlie Feb. 3,1904 


Telegraphic communication with Jersey (via Guernsey) is interrupted, 
and messages can only be forwarded direct via France. 


[O . — — — 
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Engineering Standards Committee. A letter has been 
received DAP Engineering Standards Committee from the 
Board of e informing NA that His Majesty's Treasury 
will make a grant-in-aid to the Committee equal in amount 
to that subscribed by the supporting institutions and firms 
interested. 

Wireless Telegraph Notes.—According to a Russian report, 
the Japanese have established wireless telegraphie communica- 
tion between Chemulpho and Chifu by means of ships 
stationed between those ports. 

During a violent south-westerly gale on Saturday, the topmast 
of the Admiralty telegraph station at Dover was blown down. 
It was quickly put into position again, however, and com- 
munication continued. 

Electrification of the North-Eastern Railway. — We 
announced in our issue of January 22nd that in about a 
fortnight from then the North-Eastern Railway Co. proposed 
to run some trains to schedule time for the education of their 
motormen preparatory to carrying the regular passenger traffic 
a few weeks later. This is now being done, and trains now 
run regularly between Newcastle-on-Tyne and Tynemouth, a 
distance of about 8 miles. Before the end of next month it 
may be expected that the electrically-equipped trains will be 
employed for the ordinary passenger traffic. 

Ice Damage at the Niagara Power House.—The Flectrical 
World of New York states that a mass of ісе in the form of a huge 
icicle which recently collected on the side of the bluff over- 
hanging the power house of the Niagara Falls Hydraulic 
Power and Míg. Co. at Niagara Falls, became detached 
from its support and crashed through the roof of the power 
house. Two roof girders were broken and a hole 60ft. 
wide made in the roof. The ice and débris fell upon the 
machinery in the generating room, temporarily disabling some 
of the machines. The station was shut down for a short time 
to avoid short-circuits from the ice and water, but afterwards 
resumed operations. 

Electric Welding.— An interesting table is given in the Zeit. 
schrift für Elektrotechnik with cred to the energy required 
for welding metals with an apparatus based on the heating 
effect of the current at the contact between the two pieces 
which are to be joined. 


Size of apparatus. I. | m. | Ш. | IV. | v. VI. VII. 
Max. section, iron sq.in. '0°0465 0:155 0:465 | 1:55 |232 (3:87 16:2 
„ „ copper „  |0:0155:0*0542 0-155 | 0:504 |0:736 |0:946 | 1-32 
Time in seconds ...... 10 15 25 40 60 90 |120 
Kw.-hour per 100 pieces |0:5 2:1 84 47˙5 92 | 210 450 
85 . 21 | 70 | 100 | 135 200 


Мах. H.P. required .... [3:5 


The figures at the head of the columns relate to the various 
sizes of apparatus made by the Munich firm of H. Hellberger. 
High-speed Trials in America.— The American technical 
journals state that, since the recent official announcement of 
the decision of the New York Central Railway to equip its 
New York terminals and suburban service with electric power, 
the company has arranged for a series of tests in which an 
attempt will be made to equal, if not surpass, the Marienfelde- 
Zossen record of 130 miles an hour. For this purpose a stretch 
of track about 9 miles long between Schenectady and Amster- 
dam, New York, is to be especially prepared. When the 
contract for electrical equipment was let to the General 
Electric Company it was not stipulated, apparently, that a high 
rate of speed was desired. At a recent conference, however, 
between officials of the New York Central and the General 
Electric Company. definite plans аге said to have been outl'ned 
£or the speed tests. | 
“Elektrische Bahnen."—This is the title of a new German 
publication devoted almost exclusively to matters concerning 
electric traction iu general and electric railways in particular. It 
is edited by Prof. W. Kübler and published in Munich and 
Berlin by K. Oldenbourg. Four issues appeared at irregular 
intervals during the second half of last year, but we under- 
stand that it is to appear henceforth fortnightly. In glancing 
through the four issues alluded to, forming the first volume, 
the clear print and the good quality of the illustrations are 
noteworthy. The contents, consisting largely of original 


contributions, are: on the whole of a descriptive nature, bear- 
ing not only on technical, but also on commercial matters. 
Continental electric railway enterprises, of which so much has: 
been heard lately, are deecribed at length and illustrated, but 
similar undertakings in England and America seem to have 
been neglected. A considerable part of the paper is devoted. 
to patents, reviews, legal matters, general notes, &c. 


Curative Powers of Radium.—The daily papers contain: 
brief reports of a Paper read before the Paris Academy of 
Medicine on Tuesday by Dr. Darier. He dealt with the 
therapeutic action of radium applied in infinitesimal quantities.. 
especially in connection with the suppression of neuralgic pain. 
Two cases of convulsive nervousness which had come under 
his observation had been completely cured after three days’ 
application of radium on the temples. A patient suffering. 
from neurasthenia had been restored in three days, while 
another affected by acute facial paralysis recovered in one day, 
According to the Daily Chronicle correspondent, the activity of 
the radio-active preparation employed varied from 10 to 7,000, 
compared with an estimated radio-activity of 1,800,000 for 
pure radium measured in the same units. The preparation 
which had given the best results had an activity of from 1,000 
to 7,000 units, and this had been applied during two to six 
hours a day. The lecturer pointed out that preparations of 
radium of this strength could be made at a very reasonable cost. 


Physical Society.— The Annual General Meeting of the 
Physical Society was held on Friday last at the Royal College 
of Science, South Kensington. The report of the Council 
and the report of the treasurer having been read, the following 
officers and council were elected for the ensuing year :— 
President.—R. T. Glazebrook, D.Sc., F.R.S. Vice-Presidents.— 
Those who have filled the office of President, together with. 
T. H. Blakesley, M.A.; C. Chree, D.Sc, F.R.S. ; Prof. J. D. 
Everett, D.C. L., F.R.S., and J. Swinburne. Secretaries. —W .. 
Watson, D.Sc., F.R.S., and W. R. Cooper, M.A. Foreign 
Secretary. —Prof. S. P. Thompson, D. Sc., F.R.S. Treasurer.— 
Prof. H. L. Callendar, M.A., Е.К S. Librarian. —W. Watson, 
D.Sc. E.R.S. Other Members of Council.-—C. V. Boys, F. R. S.; 
W. Cassie, М.А.; W. B. Croft, M. A.; H. M. Elder, M.A. ; 
Prof. J. Perry, D.Sc., F.R.S.; A. W. Porter, B.Sc.; W. A. 
Price, M.A. ; Prof. F. T. Trouton, Sc. D., F. R. S.; W. C. D. 
Whetham, M. A., F. R. S.; S. А. F. White, M. A. Dr. R. T. 
Glazebrook, F. R. S., then delivered his Presidential Address, 
which consisted of a survey of the modern theory of the 
microscope, dealing chiefly with the work of Abbé and Rayleigh. 


Mercury Vapour Lamps.—The Electrical World of New 
York states that in a U.S. patent issued on January 19th 
Mr. Peter Cooper Hewitt describes an important application of 
the mercury vapour lamp for reproducing variations of current 
in an electric circuit, the latter being either wholly independent 
or a branch of a divided circuit. The striking feature of the 
principle is that it enables the production in the secondary 
circuit of electrical variations of greater magnitude than the 
original electrical variations in the primary or transmitting 
circuit. In other words, it offers a solution to the problem of 
the telephone repeater. As illustrated and described, a magnet 
in the telephone transmitting circuit is in close proximity with. 
a vapour tube, and the telephone receiving device is in series 
in the vapour tube circuit. In one form shown the core of the 
magnet in the transmitting circuit embraces the vapour tube. 
It is stated that the amplification of the electrical variations in 
the secondary circuit is due to the fact that a given magnetic 
variation may cause a wider fluctuation of effective resistance 
in the gas or vapour than the fluctuations of electrical energy 
producing the variation of the magnetic field. Accordingly, 
by employing the vapour tube the vibrations of the circuit are 
magnified, not by induction effects, but by varying the ohmic 
resistance of the circuit in which the apparatus is placed. 


Turbines most Suitable for Low Falls. —Mr. Alphonse Steiger, 
in a Paper read betore the Institution of Civil Engineers 
on Tuesday, drew attention to the prejudice which exists 
against the utilisation of water-power with low falls, which 
constitute the majority of water-powers of the British Isles ; 
this, he said, arises principally out of the disregard of their 
peculiarities and the want of knowledge of the results which. 
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may be obtained from a specially-adapted turbine under vary- 
ing conditions, and is traceable to many unsatisfactory instal- 
lations of absolutely unsuitable turbines. ‘The demands of the 
generation of electricity by water-power, such as high speed, 
rapid regulation and concentration of large power in one unit, 
have influenced very considerably the art of building turbines. 
In the first place, the desire for high speeds has led to a more 
general adoption of radial-flow turbines, of which the inward- 
flow type is preferable, being the more efficient. An example 
of radial outward-flow turbines was cited, giving the special 
reasons which had led to their adoption in one case of a 
relatively low fall, and the manner in which a quite satisfactory 
.efficiency had been obtained from this otherwise less efficient 
type. One new type, the cone turbine, was referred to as taking 
the place of the so-called “ mixed-flow turbines," with a view 
to obtain a high speed under low falls, even for large units. 
With special regard to electrical requirements, reference was 
made to the arrangement of several wheels on one common 
turbine shaft, vertical or horizontal, giving a few instances of 
the vertical arrangement which, in certain cirumstances, was 
particularly advantageous, as the weight revolving on the 
footstep could be entirely balanced, and so the loss of power 
by friction was reduced almost to nil. The necessity of placing 
the footstep of a turbine in an accessible position was alluded 
to, and the two kinds of overhead footsteps most commonly 
used were illustrated. The Paper concluded by drawing 
attention to the necessity of studying more closely the conditions 
of water-powers with low falls, and of paying greater attention 
to more careful adaptation of turbines to such falls, which 
would probably lead to a better appreciation of the water powers 
-of this country. | 


The Bengal-Nagpur Railway's Workshops.—This railway 
company has recently built extensive locomotive and carriage 
workshops at Kharagpur, India, situated about 70 miles from 
Calcutta. Formerly repairs were carried out in Nagpur, but 
work having become too much for the shops there, it was 
decided to build new shops at a more convenient place. In 
1901, Mr. E. S. Franklin was appointed by Sir John Wolfe 
Barry, the consulting engineer to the line, to draw up a scheme 
for the electrical equipment of the shops, and it is owing to 
the courtesy of Mr. Franklin that we are enabled to give the 
following particulars of the plant, which was completed and 
-started in November, 1903. Three 200kw. Siemens-Belliss 
steam dynamos generate continuous current at 220 volts and 
three-phase current at 140 volts when running at 380 revs. per 
min. A small 60kw. set is also provided. Steam is supplied at a 
pressure of 1601Ь. by three Lancashire boilers (30ft. by 8ft. бір.) 
built by D. Adamson & Co. All pipes and boilers are lagged 
with mica and covered with Rane steel. The switchboards, 
supplied by Kelvin and J. White, are provided with automatic 
minimum cut-outs for the continuous-current side of the 
dynamos and automatic maximum cut-outs for each con- 
tinuous-current feeder. Continuous current for power pur- 
poses is distributed by means of lead-sheathed cables, laid in 
‘stone troughs filled in with bitumen. The lighting wires, on the 
other 5 are carried overhead on porcelain insulators sup- 
ported on iron poles. 110 continuous - current motors, ranging in 
power from 1 H. P. to 50 H. P., are employed for driving the 
machine tools, cranes, «с. Many of the larger motors may be 
regulated in speed in the ratio of 2 to 1 by means of field 
rheostats. Small tools are driven in groups from short lengths of 
shafting. Lighting is carried out by means of incandescent and 
are lamps, and a number of electric fans have been installed. 
Besides two 40-ton, one 20-ton and three 5.ton travelling cranes, 
the transport of materials is facilitated by two 10-ton crane 
locomotives, one cupola hoist and two jib cranes, all operated 
electrically. The electric locomotives collect their current, by 
means of two shoes, from two channel rails, laid along the centre 
of the track on ambroin insulators. All the cranes were built 
by Messrs. Stothert and Pitt. Three-phase current at 2,200 
volts is transmitted by two independent overhead lines to the 
pump house (3 miles distant), where two pumps, each capable 
of delivering 30,000 gallons per hour against a total head of 
165ft., are driven by two 45 H.P. three-phase induction motors 
manufactured by the Electric Construction Co. Either pump 
may be started and stopped from the power-house switchboard. 


Losses in Poreelain Insulators.—In an article on the above 
subject by Herr R. M. Triese in the Elektrotechnische Zeitschrift, 
it is stated that porcelain insulators may be regarded as 
small capacities, the two sides of which are formed by the 
holder (earth) and the wire respectively, the dielectric being 
the porcelain. In certain tests, a large number of insulators 
connected in parallel were suspended head downwards 
in a bath of water connected to one terminal of the testing 
transformer, the surface of the water being level with 
the neck of the insulator. The holes in the insulators, 
provided for the iron supports, were filled with water, 
and electrical contact with the other pole of the trans- 
former was made by means of metallic chains dropping 
into the holes. In Tables I. and II. are recorded the resulta of 
the tests. Table I. refers to an insulator of an older type, 
pene a double petticoat and weighing 8:44lb., while 

able II. concerns a modern type of insulator with four 
petticoats and weighing 21b. Both types withstood approxi- 
mately the same disruptive tension. The frequency of the 
testing current was 50 c» per sec. 


Table I. 
| | | | 
m- Appar- 
press d Amps, | Power- | Wattless- Watts entloss Power- Capacity. 
volt: taken by | current. | current. lost. | Volt- f actor Mtd 
insulator.) Amps. | Amps. | ` amps | i ` 
. | 


| 
5,000 | 00000474) 0-0000059|0-0000465 0-0295| 0-237'0:124 \ 


10,000 0-0000948 0-0000131; 0-0000930 0-131 0:948: 0-138 
15,000 | 0-0001422| 0-0000214,0-0001395 0:321 | 2:13 |0-151 
20,000 | 0-0001896| 0-0000303:0-000186 .0-606 | 3-79 10-160 
25,000 0-000287 |0-0000401/0-0002325 1-002 | 5:925 0-169 |! 0.00002% 
30,000 0-000284 |0-0000510,0-000279 | 1-580 | 8-53 0-180 
85,000 | 0-000332 | 00000625) 00003255 2:190 | 11-61 , 0-188 | 
40,000 0-000879 | 0:0000747. 0.000372 2-990 | 15:17 0.197 
45,000 0-000427 | 0-0000870, 0:0004185 3:915 |19-20 | 0-204 | 
50,000 | 0-000474 | 00000995 0-000465 | 4-975 | 23-70 0.210 
Table II. __ 
Im- | Appar- | 
ped ло = oo а а ое Ачей Capacity. 
volt- |. : '| lost. olt- | factor. . 
à: insulator. Amps. Amps. amps. | 
5,000 |0-0000418 |0-0000049 |0-0000415 | 0-025 | 0-209 | 
10,000 0-0000836 0-0000098 0 0000830 | 0:098 | 0-836 | 
15,000 |0-0001254 |0-0000147 |0 0001245 | 0-220 | 1-881 
20,000 |0-0001672 /0-0000196 |0-0001660 | 0-392 | 3-344 | 
25.000 |0-0002089 0-0000245 00002075 | 0:612 | 5-225) | 0.1172 99900364 
80,000 |0-0002508 |0-0000294 |0-0002490 | 0-882 | 7-524 
35,000 |0-0002926 |0-0000343 |0-0002905 | 1-200 |10-24 
40,000 |0-0003344 |0-0000392 0-0003320| 1:568 13-38 
45,000 |0-0003762 10-0000441 10-0003735 | 1-985 |16-93 
50,000 |00004179 |0-0000490 0-000415 | 2-450 |20-89 


High-tension Tranmission in America,— According to the 
Electrical World of New York the longest transmission line in the 
north-western states is that of the Washington Water Power Co. 
of Spokane. The line is about 110 miles long between generator 
and consumer. A portion of it runs through swampy country, 
where considerable trouble was experienced last winter on 
account of ice forming around the pole butt and finally liftang 
the pole out of the hole. This difficulty was overcome by 
putting horizontal cross-pieces on the butts underground. The 
line consists of three No. 2 solid copper wires, with 60,000-volt 
Locke insulators and pins, made of about 3in. wrought iron 
with cast-iron shanks. At the generating station, two 2,250kw. 
4,000-volt revolving-field alternators, each directly connected 
to a Victor turbine, operating under a head of 70ft., have been 
installed. The electrical apparatus, including generators, trans- 
formers, switches, lightning arresters, &c., was built by the 
General Electric Co. The switchboards are installed on 4 
gallery overlooking the whole power house, and all main 
‘bus bars are in separate pottery cells under the gallery. Two 
sets of bars permit of the city service and the transmission 
system being separated when necessary. The generator 
switches are of the motor-operated remote-control type, and 
the exciter is directly connected to a separate water wheel 
without governor. A Lombard governor is installed to operate 
each of the larger generators; only one of these governors, 
however, will bo used at a time, as a practically constant gate 
opening on one wheel will be used, allowing the governor on 
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another wheel to regulate for the whole station. Three water 
cooled transformers (with one spare) raise the voltage from 
4,000 to either 45,000 or 60,000 volts, the latter having been 
in experimental use successfully on the line for some time. 
There are no high-tension switches, other than disconnecting 
switehes, installed between the line and the transformer 
primaries. Lightning arresters are installed, each single pole 
arrester being in a separate brick compartment extending from 
the lower floor of the building to the high-tension wires. 
Current is delivered to six sub-stations, each equipped with 
three-phase step-down water-cooled transformers, varying from 
100kw. to 750kw., with primary taps for 60,000 or 40,000 
volts. Each sub-station is equipped with an automatic high- 
tension oil switch mounted in a separate brick cell above the 
panel and connected between the transformer primary and 
line. The current will be used almost exclusively for mining 
purposes. At the Standard and Hecla mines, four General 
Electric 300 H. P. induction motors will be used to drive com- 
pressors, hoists, &c. One of these motors will be geared 
directly to a hoist. There is upwards of 800 H.r. in syn- 
chronous motors, and the remainder is in induction motors. 
The synchronous motors are started direct from the line 
through low-voltage taps on the transformers. 


Electric Power in Workshops.—A Paper on this subject 
was read by Mr. J. T. Irwin before the Rugby Engineering 
Society last night. The author said that there seems to be 
only one case in which rope or belt driving of shops can be at 
all justified, and that is where a small engine is installed to 
drive small compact works, and where the lighting is other 
than electric. The following points should be taken into con- 
sideration in planning an electrical equipment :— It should be 
possible to switch off individual lamps, either arc or incandes- 
cent, if they are not in use. Arc lighting should be carried 
out with continuous-current lamps no matter whether the 
main supply is continuous or alternating. It should be pos- 
sible to run the lighting load in parallel with the power load, 
so as to keep the generators as near full load as possible, and 
therefore it is necessary for the motors to start under load 
without excessive current. The motors, starting switches, 
&c., should be as simple as is consistent with proper operation. 
It should be possible, if necessary, to vary tlie speed of motors 
without much extra cost. lf a great amount of arc welding is 
«lone, a supply of continuous current at or near 100 volts will 
be necessary. If the Thomson system of welding is to be 
used a general supply of alternating current will save the cost 
of a converter. A continuous current supply at 110 volts 
(with a battery and booster if the load is a very varying one) 
would fulfil nearly all these conditions, and for works where 
the shope are small and the distance of distribution is limited, 
this will probably be the best system to adopt, as it permits 
-of burning single enclosed arc lamps off the mains; the arc 
lamps can then be run according to the lighting required 
and not to the number of lamps that must be run in series. 
This system is of more general application than is generally 
supposed, but if the works are very large or scattered, a higher 
voltage must be adopted, and a poly phase system of supply con- 
.sidered. When the Niclausse boiler works of Messrs. Willans 
-and Robinson were being planned, the question of the adoption 
-of alternating or continuous current came up. In some respects 
the alternating current could claim superiority for works of this 
kind. The load was principally made up of motors driving shaft- 
ing, pneumatic hammers, hot and cold saws, rolling mills, and 
machines which ran at constant speed and therefore suitable 
for driving by means of induction motors. But, although a 
consideration of the motor driving alone might lead to the 
installation of alternating current, other considerations, and 
among them that of cost, weighed in favour of а continuous- 
.current supply. The main supply is at 410 volts from three 
shunt-wound generators, two of which are 220kw. machines, 
and one a 90kw. machine. Working in parallel with the 
generators, and in conjunction with a Highfield automatic 
reversible booster, is a battery of 197 E.P.S. cells. The cells 
are able to give a discharge of 125 amperes for three hours. 
Instead of the ordinary three-wire system, with equal voltage 
on each side of the middle wire, a balancer is provided which 


.has two windings and two commutators on the same armature 


core, and gives 808 volts on one side and about 102 volts on 
the other. As there is very little load on the 300-volt circuit, 
the function of the machine is not to balance so much as to 
give a supply at 100 volts, and it is referred to as a rotary 
transformer. The reason for this division is, in the first place, 
to supply current at 100 volts for are welding ; secondly, to 
allow of single arc lamps being run where two lamps would 
not be necessary ; and thirdly, to allow, where required, of a 
large range of speed, as, for instance, on coring machines. Thus, 
by keeping the field of the motor across the 400-volt circuit, 
and by putting the armature successively across the 100, 
300 and 400-volt circuit, the speed will vary in the ratio of 
1:3:4. Intermediate speeds can be obtained by field 
regulation if necessary. The main arc lighting is carried out 
from the 400-volt circuit, partly by enclosed lamps and partly 
by open type lumps. The enclosed lamps are run four in series 
and the open type lamps eight in series. All these lamps are 
provided with к ин, automatic cut-outs and substitutional 
resistances. One of the problems to be solved was that of 
driving the rolling mill and the tube draw benches by means 
of a motor, without disturbing the arc lamps running off the 
same set of mains. he motor is of 275 B.H b., the armature 
being interchangeable with those of the generators in the 
power station. ‘lhe speed is also the same as the generators 
viz., 360 revs. per min. The motor is compound wound and 
drives, by means of ropes, an Xin. diameter shaft, to which the 
mill and draw benches are coupled. The rope pulley on the 
shafting is about 15 tons in weight, and therefore acts as a 
fly wheel governor. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To.day) PRIDAY, February 19th. 
INSTITUTION or MrcBANICAL ENGINEERS. 
$ p.m. Annual General Meeting at Storey’s Gate. The Council's 
report will be presented, after which the conclusion of the dis- 
cussion will take place upon The Heat Treatment of Steel.” 
Time permitting, the following Paper will also be discussed : 
"The Motion of Gases in Pipes, and the Use of Gauges to 
determine the Delivery," by Prof. R. Threlfall, F.R.S. 
SATURDAY, February 20th. ~ 
INSTITUTION or ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 
2:30 p.m. Visit to the Works of the Central Electric Supply Co., 
Grove-road, Marylebone. 
Roya. Institution, 
3 p.m. Afternoon Lecture I. by the Right Hon. Lord Rayleigh, 
F.R.S., on The Life and Work of Stokes.“ 


WEDNESDAY, February 24th. 


INSTITUTION or ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

7:30 p.m. Meeting at 92, Victoria-street, Westminster. Paper to 
be read: ‘‘ Automatic Railway Signalling,” by E. Fisher. 

LIVERPOOL ENCINEERING SOCIETY. 

8 p.m. Meeting in the Royal Institution, Liverpool. Paper to be 
read: “ Conduit and Surfuce-Contact Tramway Systems," by 
G. Balfour. 

THURSDAY, February 25th. 
RoyaL Institution. 

5 р.п. Afternoon Lecture I. on “ Electrical Methods of Measuring 
Temperature,” by Prof. H. L. Callendar, F.R.8. 

INsTITUTION OF ELECTRICAL ENGINEERS, 

Sp.m. Ordinary General Meeting, when the adjourned discussion 
on Dr. В. Mullineux Walmesley’s Paper, Transatlantic Engi- 
neering Schools and Engineering," will be taken. 

FRIDAY, February 26th. 


Рнүѕгслт, Society. 

5 p. m. Meeting at the Royal College of Science, South Kensington, 
Agenda: (1) A New Dilatometer," by Mr. Bornikson. (2) “ А 
Quartz Thread Vertical Force Magnetograph," by Dr. W. 
Watson. (8) On Stresses in a Magneto-static Field," by G. W. 
Walker. (4) “Some Hints on the Preparation of Diagrams," 
by Dr. W. Watson. 

INSTITUTION OF Civi, ENGINEERS: BTrvpENTS' SECTION. | 

8 p.m. Ordinary Meeting at 25, Great George-street, Westminster. 
Paper to be read: “ Boiler House Design," by L. G. Crawford. 

ELECTRO Harmonic Society. 

8 p.m. Concert (Ladies’ night) in the King’s Hall Rooms of the 
Holborn Restaurant. 

Roya. INSTITUTION. 

9 p.m. Evening discourse on “New Developments in Electric 
Railways,” by Alexander Siemens. 

SATURDAY, February 27th. 
Roya INSTITUTION. 

J p.m. Afternoon Lecture II. on The Life and Work of Stokes," 
by the Right Hon. Lord Rayleigh, F.R.S. 
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RADIO-ACTIVITY.* 
BY FREDK. SODDY, M.A. 
(Continued from page 646.) 


The evidence already discussed will probably be considered 
to establish beyond reasonable doubt the theory of atomic 
disintegration, as the explanation of the property of radio- 
activity. There is, however, another aspect of the theory to 
be considered which has already received a large measure of 
experimental confirmation. Radio- activity is the property of 
but afew atoms only of the total mass in any given instant. 
A certain fraction, represented by A, contributes the activity 
in any given second, while the vast preponderance 1 — А is, 
strictly speaking, not radio-active at all. It is for the time 
being ordinary matter which must possess a normal chemical 
and physical nature in addition to and independent of the 
radio-active properties contributed by the fraction undergoing 
disintegration. This accounts for the dual character of the 
properties of radio-active matter which was pointed out (p. ч) 
in the case of radium, which exhibits the completely norma 
character of a heavy element of the alkaline-earth family in 
addition to all its radio-active properties. This should hold 
true equally for the numerous transition-forms now known, 
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and of these the emanations of radium and thorium on account 
of their gaseous nature and their property of being condensed 
at low temperatures, have been the most closely examined. 
In this and similar work. the gaseous properties of the 
matter is the real object of study, the radio-activity merely 
furnishing the means of detection and measurement. If 
the volatility or vapour pressure of a gas were investi- 
gated by direct methods, the limit of detection would be 
reached with pressures of ті отт. of mercury. In the case 
of the emanations we can study accurately the effect of 
changing temperature on the volatility of quantities a million 
million times less, and the results, therefore, are of great 
gener. l interest from a purely physical point of view. 

Th apparatus used in this investigation (Rutherford and 
Soddy, Phil. Mag., 1903, VI., 5, p. 561) is shown in Fig. 30. 
The emanation was carried by means of a steady stream 
of some suitable gas through the doubly-wound copper spiral, 
which was immersed in a bath of liquid, kept well stirred, at 
the temperature required. The liquid employed was ethylene, 
which boils at - 103°C. and freezes at – 169°C. The outside 


* These articles are based on a series of 12 lectures which Mr. Soddy 


has delivered at University College, London. After publication in 
The Electrician they will be revised and amplitied by the author. and be 
published in book form by “ The Electrician " Printing and Publishing Co. 
All rights reserved. 


tube was cooled with liquid air, and ethylene gas passed in 
through A until the level of the liquefied ethylene was well 
above the top of the spiral The emanation was passed 
through the spiral after the bath had been cooled by means 
of liquid air slightly below the temperature of condensation. 
The apparatus was wrapped round with felt and allowed to 
warm up slowly and the temperature noted at which the 
emanation volatilised and was swept out of the spiral by 
the gas stream. 

The general arrangement of the apparatus for the case of 
the radium emanation is shown in Fig. 31. The emanation 
was stored in the gas holder B, and small quantities could be 
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sent into the gas stream passing into the spiral from A, as 
required. The temperature of the bath was measured by the 
resistance of the copper spiral, and this was. determined by 
keeping a constant current of about an ampere flowing through 
it, and measuring the difference of potential between two 
points at the top and bottom of the spiral by means of a milli- 
voltmeter. In Fig. 32 the resistance of the copper spiral is 
plotted on the vertical axis, and the temperatures in degreas 
centigrade on the horizontal axis. The fixed points chosen in 
the calibration of the spiral were the boiling and freezing 
points of water, the boiling and freezing points of ethylene and 
the boiling point of liquid air of known oxygen content. The 
temperatures of the condensation of the thorium emanation 


Per cent. Reeistanee of Copper Spiral. 
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(—120 C.) and of the radium emanation (—150-C.) were 
found by interpolation. With the radium emanation the 
point of volatilisation and condensation is very sharp. In one 
experiment at — 154°C. no emanation was observed in the gas 
stream, although less than y,J) th part could have been 
detected, while at —150°C. the greater part had volatilised. 
The decay of the activity of the thorium emanation is so 
rapid that the emanating compound has to be retained con- 
tinuously in the gas stream. It is then found that some 
emanation escapes condensation when the temperature is as 
low as — 150 C., but the greater part is condensed at much 
higher temperatures. The point given above, 120°C., repre- 
sents the temperature at which condensation commences te 
take place. In the case of the radium emanation, no great 
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difference is observed between the temperature of initial 
volatilisation and complete condensation, provided sufficiently 
slow streams of gas are employed. 

This difference between the two emanations was further 
investigated by means of the apparatus shown in Fig. 33, 
which is arranged for the case of the thorium emanation. The 
gasholder B and T piece of Fig. 31 replaces the thorium oxide 
tube À for experiments with the radium emanation. Instead 
of the emanation being carried by a steady current of gas it is 
transferred to the spiral, and thence to the testing vessel, by 
means of the mercury pump P. In this way the experiments 
could be performed in an atmosphere of any gas at any 
pressure below atmospheric, and the emanation allowed to 
remain in the condensing spiral any definite time before being 
removed. It was found that the temperature of condensation 
in the case of the radium emanation was substantially the 
same however the experiment was performed. But for the 
thorium emanation the proportion of the total condensing 
at any temperature varied—(1) with the nature of the gas 
used, a greater proportion condensing in an atmosphere of 
hydrogen than of oxygen; (2) with the time allowed, a greater 
proportion condensing the longer the emanation was allowed 
to remain in the spiral. The proportion escaping condensa- 
tion was always greater when a current of air was kept passing 
than when the experiments were performed by means of the 
pump in a stationary atmosphere. The temperature of initial 
condensation — 120°C. was, however, always substantially the 
same whatever the conditions. 
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The difference between the behaviour of the thorium and 
the radium emanation is capable of a simple explanation on 
the disintegration theory. Consider quantities of the two 
emanations possessing similar radio-activity— i.e., giving a 
similar number of a-rays per second. The radio- activity is 
proportional to the number of atoms disintegrating per 
second —i. e., to AN, where N is the total number present and 
A the radio-active constant. Since A forthe radium emanation 
is 6,000 times smaller than for the thorium emanation, it 
follows that when AN is equal for the two cases, N, the 
number of atoms of emanation present, must be 6,000 times 
greater in the case of the эн emanation than in the 
case of the thorium emanation. Condensation can only 
take place by the approach of two or more of the 
condensing molecules into each other's sphere of influence, 
und it is to be expected, when the quantities present are 
extremely small, that the amount condensing will depend 
on the concentration of the particles, the time allowed for the 
process to take place, and the nature of the atmosphere in 
which the experiments are performed. The concentration of 
the particles would be less when the emanation was carried by 
a steady stream of gas than in a stationary atmosphere. The 
particles would diffuse more rapidly in hydrogen than in 
oxygen, and the rate of condensation would be accelerated. 
This effect of time on the progress of condensation would 
rapidly diminish as the number of condensing particles were 
increased. It would probably diminish as the square of the 


number present, and, hence, would be negligible for the case 
of the radium emanation. If, however, the methods of detec- 
tion were made so sensitive that an effect «sgth of that 
obtained in the experiments on the thorium emanation could 
be detected for the radium emanation, the phenomena in the 
two cases should be strictly comparable. The ionisation current 
in the experiments on the thorium emanation was probably about 
101° amperes. An ionisation current of 107'* amperes is quite 
within the experimental range, and a method is therefore indi- 
cated of puttingthis view to further experimental test. From the 
ionisation current, and the probable number of ions produced 
by each a-ray in its passage through the gas, it can be deduced 
that the thorium emanation obtainable from 10 grammes of 
thorium oxide if confined in 1 cubic cm. volume would only 
exert a pressure of between 10^'* and 107^" atmosphere, во 
that the emanation obtainable from a million tons of thorium 
oxide, if concentrated in this volume, would only just produce 
a pressure that could be directly measured. It is, therefore, 
a matter of remark that the emanation can be made to con- 
dense completely at any temperature, and the question remains 
unsettled as to whether the phenomenon is really one of simple 
gaseous condensation at all. Itis conceivable that a surface film 
of the gas used to carry the emanation condenses on the walls of 
the spiral by the action of capillary forces, and carries with it 
the particles of emanation by attraction, possibly of a chemical 
nature. Such a surface condensation would presumably only 
occur in a below its critical temperature, and should, there- 
fore, be absent in perfectly pure hydrogen or helium. It 
would be interesting to repeat the experiments in a stream 
of hydrogen of the highest possible purity. It is possible 
that condensation in these circumstances might not occur. 
In this connection may be mentioned the work of Miss Gates 
(American Physical Society Meeting, Washington, December, 
1902), who found that the matter causing the imparted activity 
of thorium could be volatilised at temperatures above a red 
heat and deposited on neighbouring cold surfaces. This 
indicates that phenomena similar to the condensation and 
volatilisation of the emanations take place with the imparted 
activity matter at high temperatures. 

Another property of the emanation of radium which has 
been investigated is its density as shown by its coefficient 
of diffusion into air. The first experiments were performed 
by Rutherford and. Miss Brooks. They determined the rate 
at which the emanation confined in one half of a long cylinder 
diffused into the other half when a partition between the 
two halves was withdrawn. They found a value for the 
coefficient of diffusion of about 0 08, which is comparable with 
that of ethyl ether, and indicates a density in the neigh- 
bourhood of 80 (H=1). If the molecule of the emanation is 
assumed to be monatomic like argon, the atomic weight is, 
therefore, in the neighbourhood of 150. 

The great difficulty in the experiments is to eliminate the 
effect of the imparted activity produced from the emanation 
from that of the latter by itself, and the rate of diffusion tends 
to appear lower than the tone value in consequence. Owing 
to the very rapid initial changes in the radio activity of the 
matter causing the imparted activity it is difficult to correct. 
accurately for this error. The value given above, 0:08, 
is 20 per cent. greater than the uncorrected value. A deter- 
mination of the coefficient has also been made by Curie and 
Daune (Comptes Rendus, 1903, 136, p. 1,314), who obtained the 
value 0:1, which indicates a density nearer to that of alcohol 
(46) than of ether. Most recently Bumstead and Wheeler 
(Am. Journ of Science, February, 1904, p. 97) obtained a value 
indicating a density of 180, so that the evidence is conflicting, 
probably for the reason already given. The latter have 
definitely proved tbat the radio-active gas obtained from the 
tap-water at New Haven, U.S.A., and from the soil in the same 
neighbourhood, is the radium emanation, for the rate of decay 
of its activity and its rate of diffusion are similar to the latter. 
The existence of the radioactive gas in tap-water was first 
shown by J. J. Thomson in the Cambridge water, and 
experiments by Н. S. Allen on the rate of decay of its activity 
indicated that it was the same as the radium emanation. The 
existence of this emanation in the soil was first noticed by 
Elster and Geitel. It appears therefore that radium is very 
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widely diffused in the earth's crust although in otherwise 
quite unrecognisable quantity. 

The Production of Helium fron Radium.—(Ramsay and 
Soddy, Proc. Roy. Soc., Vol. LX ХП, 1903, p. 204.) The emana- 
tion and the occluded hydrogen and oxygen produced in the 
decomposition of the water present are liberated from a 
radium salt when it is dissolved, and it seemed probable that 
if helium were being produced as already suggested (p. 521) it 
would be also occluded in the solid and be released on solution. 
In two experiments 20mgs. and 30mgs. of radium bromide 
which had been kept some months in the solid state, were dis- 
solved in water and the gases freed from hydrogen and oxygen 
by means of a red-hot spiral of partially oxidised copper wire. 
The residual gases were compressed into a spectrum tube of a 
few cubic millimetres volume, passing en route through a U 
tube cooled in liquid air to condense the emanation and any 
carbon dioxide present. The gas showed in one case the 
complete spectrum of helium, and in the other the most 
characteristic yellow line D,. This experiment has since been 
repeatedly confirmed. 

In another experiment the emanation from 50mgs. of radium 
bromide was sealed up in a spectrum tube. After three days 
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the D, line of helium became visible, and in & few days the 
tube showed the complete spectrum of helium. This con- 
clusively proves that the radium emanatioh gives helium 
during ite disintegration, but of course helium may be pro- 
duced from the radium atom in its initial disintegration also. 
Rutherford has suggested that the «a particle is an atom of 
helium. The mass of the particle, according to his prelimi- 
nary determinations, is 1:6 times that of the hydrogen atom, 
whereas the mass of the helium atom in tertns of hydrogen is 
4. It seems likely that this discrepancy may be accounted 
for, and that the а particle will ultimately be shown to be a 
helium atom. It seems certain that the a particles of all the 
radio-active bodies are likely to be of the same mass, and that 
the comparatively narrow limits in which they differ in pene 
trating power, &c., result from their possessing different 
velocities. This hypothesis would therefore lead to the belief 
that helium ів à common product in the disintegration of all 
the radio-elements. 

It may be pointed out that the quantity of helium pro- 
duced from radium is, as theory requires, excessively minute, 


| and most refined methods must be employed for its detection. 


( To be concluded. ) 


THE NEW TRUNK TELEPHONE EXCHANGE. 
(Continued from p. 655.) 


Having now described fully the methods in which the 
various connections are carried out, we come to the apparatus 
itself and its arrangement. Fig. 8 is a general view of the 


battery and charging plant, following the standard lines for 
common battery telephone work, is employed for signalling 
purposes, but current for speaking purposes is taken from the 


switch room and Fig. 10 a plan showing the position of ће “Central” local exchange battery. 


lig. 8.—GENERAL VIEW OF SWITCHROOM. 


various sections of the switchboard. The latter figure is to | Fig. 9 shows the trunk switchboard in section. So far as 


scale, so that a good idea of the large size of the room is 
obtainable. As seen, the room is L-shaped, but at present 
part of it is divided off by a temporary partition, and ilie part 
of the switehboard which has been erected so far is shown 
by the full lines. The extensions indicated by the dotted 
lines will be added as occasion demands. The whole 
length of the room on one side is taken up with ordinary 
trunk sections, and on the opposite side are seven “ con- 
centration " sections grouped together. Atthe end of the room 
the three transfer sections are placed and two local sections for 
subscribers with special lines for trunk service, and there are 
also separate sections for the foreign trunk lines (to France and 
Belgium) aud a *learner's" section. In the middle of the 
room are the record tables, an “ enquiry section” and the 
monitors’ and supervisors’ desks, &c. The test-board (which 
will be described more fully presently), the intermediate 
distributing frame and the relay and condenser rack are 
together in a separate room ; and the power plant is in the base- 
ment, together with the power plant for the Central" local 
exchange, which occupies the fourth floor of the same building, 
the trunk exchange being on the third floor. A separate 


possible the framework is of iron, and as a further precaution 
against fire all the wires carrying heavier currents for“ power 
purposes are in an iron trough along the top of the board d 
the back. Another trough on floor level carries all the trunk 
cables and transfer wires, and this one has a sheet iron bottom. 
sides of the fire proof material *'uralite," and engine roo" 
floor-plates as a cover. The board is faced with mahogan) 
panels, and the cabinet work presents a well-finished an‘, 
elegant appearance. These panels are backed with “ uralite. 
a material of which considerable use is made in the exchange- 
The doors at the back of the board are of wood, covered front 
and back with thin sheet iron. A horizontal keyboard shell 
is emploved, and the lighting is, as usual, from the top of 5 
switchboard with lamps hidden from view by reflectors which 
project the light on to the board. | 

Fig. 11 is a photographic view of ono of the trunk section 
a “concentration section " having been chosen for the purport 
As seen, there are two operators positions—one on either s10° 
of the central panel, on which are the junction line jacks Dr 
those junction ш which are worked with call-wires. pu 
are in 12 rows, each containing 20 three-point jacks. I. 


ctions, 
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Fis 9.—Cross Section or SWITCHBOARD on TRUNK JUNCTION Section. Scale 1:16. 
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first five rows are junctions to common battery exchanges, 
and the remaining soven rows junctions to magneto exchanges. 
Tho remaining two rows are jacks and lamps connected to the 
* A ” transfer circuits and to the “local subscribers’ section ” 
—the section to which those subscribers with special telephones 
for trunk working only are connected. 

At the top of the trunk panel itself are the five name-plates 
referring to the trunk lines. In Fig. 11 these are Bristol, 
Newport, Ipswich, Slough and Oxford-Reading on the 
left, and Colchester-Chelmsford, Manningtree-Colchester, Yar- 
mouth-Lowestoft, Caterham, and one spare equipment on the 
right. Just below these are the wire link-strips, which are in the 
circuit of the 1,000-ohm relay that is normally bridged across the 
line; they are taken out when the cords are tested. Then 
come five *'concentration jacks," which are normally plugged 
with the vulcanised fibre plugs, as explained in the first part of 
this article. They may be called the * outward " concentration 
jacks, by means of which the trunk lincs enumerated above 
may be concentrated on to other sections. Asshown in Fig. 11, 
this has been done, the plugs having been removed from these 
jacks and placed in the ond itary trunk jacks lower down; it 
was, of course, necessary that the trunk lines terminating at 
this section should be operated from another part of the 
switchboard while our photograph was being taken. The 
next line of jacks are the inward concentration jacks, and are 
associated with the bottom row of jacks. When trunk lines 
terminating at other sections of the board are to be concen- 
trated on this section, the plugs from the bottom row are 
placed in the top row. The lamps for giving the concentra- 
tion signal as described in the first part of this article are 
placed just above the bottom row of jacks. 
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Fic. 12.—A CarccLAGnBaPH RECORD. 


In the centre of each trunk panel are four rows of 20 jacks 
each for the signalling junctions—i.e., those for which call wires 
are not employed. Above each jack is the small press button 
for making the “ engaged " test, and a red lamp which glows 
if the line is engaged is placed in the centre of the dark strip in 
the middle of the blank space above. One lamp serves for all 
these junctions. The next two rows of jacks and lamps are used 
for the “B” transfer circuits. Below these, in a strip by itself, 
is the pilot lamp, and then the five main trunk jacks with their 
calling lamps and the 10 concentration jacks as already 
explained. The keyboard of each position comprises six pairs of 
plugs and cords, associated with each of which is a pair of keys, 
one a combined trunk ringing and speaking key (coloured black 
to correspond with the black trunk plug), the other a combined 
junction ringing and disconnecting key (coloured red to cor- 
respond with the red junction plug), and there is a clearing 
lamp in front cf each plug. In front of these keys there are 
20 call-wire keys to the local exchanges for use in connec. 
tion with the call- wire junctions, an inter-connecting key оп 
the extreme right for grouping up the operator's positions, and 
next to this a key coloured white for ringing on the call. wires 
at night-time. Each operator is provided with an extra 
receiver for use when speaking on the longer trunk lines is 
faint. 

Timing conversations is effected by means of a “ calcula- 
graph" placed on the shelf between each two, operator's 
positions. This ingenious appliance consists to outward appear- 
ance of a clock and two handles. Inside there are three 
revolving discs with indices, to which are attached metal 
stamps, in front of which is a rubber pad. When the conver- 
sation is started, one end of the ticket upon which the 
particulars of the demand have been entered is placed in a 
slot in the calenlagraph, and the right hand handle is pressed 
back. This marks on the paper the impression of the right- 
hand dial and indices (Fig. 12), showing the time the con- 
versationstarts. & forward movement of the same handle prints 


off impressions of the other two dials, but.not of the arrows. 
When conversation is concluded, the paper is again inserted 
and the left-hand handle is depressed ; this adds the impression 
of the two arrows in the left-hand and middle dial, from which 
the time taken by the conversation can be read off. The 
middle dial marks minutes, and in the left-hand dial one revo- 
lution corresponds to five minutes, so that the impression in 
Fig. 12 indicates that the conversation was started at 11:26 a.m., 
and lasted 6} minutes. The principle the apparatus works on 
is as follows :—The left-hand and middle stamp dial revolve 
once in an hour and once in five minutes respectively, and 
thei: two arrows revolve at the same rate and always 
point to the zero. At the start of the conversation the 
impression of the dials only is printed off; the dials and 
arrows continue to revolve, and at the end of the conver- 
sation the arrows only are printed, and thus the distance 
from the zero printed off at the commencement marks the 
duration of the conversation. Thus it is seen that any 
number of conversations can start and finish between the com- 
mencement and end of the first one without in any way 
interfering with the correctness of the records. 


( To be concluded. ) 


SOME USES OF THE OSCILLOGRAPH.* 


BY D. K. MORRIS AND J. K. CATTERSON-SMITH. 


l. The Recording of Magnetisation Curves of Transformers 
during Working.—The registration of the behaviour of the magnetic 
cores of transformers when working on the mains is a matter of 
considerable practical interest, but has hitherto proved a difficult 
problem from the experimental point of view. There is the well- 
known method of obtaining the loop by comparing the waves of 
current and E.M.F. at noload; then the Braun vacuum tube has 
been applied so as to record the instantaneous magnetisation curves; 
and, finally, the curve of magnetisation has been obtained by slowly 
varying the magnetising current at such a rate that the induced 
E.M.F. was kept constant throughout the change. | 

The method described in the following note is an application of the 
double oscillograph of the Duddell pattern; and the device consists in 
passing through one of the oscillograph strips & current proportion 
to the magnetising force, and through the other a current pro 
portional to the induction density. A parallel beam oflight from an 
electric arc is reflected from the mirror attached to the one strip, 50 
that the reflected beam is subject to an angular vibration in 4 
horizontal plane proportional to the magnetising force. This 
reflected beam is received on one of the smaller faces of a right- 
angle prism placed so that its large surface is inclined at 45deg. The 
vibrations of the beam are thus transformed into movements in à 
vertical plane. The light is then received on a silvered lens (acting 
аз а concave inirror of about 18in. radius) and focussed back on the 
second oscillograph mirror, so that the final retlected ray partakes 
of both vibrations as co-ordinates in the usual manner of B-H curves. 

The no-load current of a transformer is a measure of the magne: 
tising force applied to the core, and except for the demagnetisinz 
action of the eddy currents it measures the value of H for the iron 
in the core. The principle of the method employed in obtaining 4 
current which shall be proportional to the induction density B 1s 
extremely simple. A large coil having no iron core, and of induc- 
tance and resistance as nearly as may be comparable with that of 
the transformer at no load is placed in parallel with the transformer 
winding.t Assuming rı and rs to represent the resistance of the 
two circuits respectively, and Lz the inductance of the coil, then 
the following equation must hold at every instant 

ns dB 
HSUT 108" ape | 
where н is the number of turns and s the sectional area of the iron 
in the transformer core. | 

The first term of each side of this equation is a vector approu- 
mately at right angles in phase to the vector representing the second 
term, so that if mei=rzc: then e; is proportional to B. Owning. 
however, to the irregular form of c, it is necessary not only to have 
the ohmic drops equal, but that both should be small relative to the 
second terms; otherwise, the curve obtained requires ап irregular 
correction, which, though not impossible to estimate, is ver“ 
troublesome. The condition, therefore, for successful В.Н en 
is that the ohmic drop in both circuits shall be equal and also sina 
in amount. Fig. 1 represents diagrammatically the arrangement 


* Paper read at the Birmingbam Local Section of the Institution of 
Electrical Engineers on January 27th. " 

Should this voltage be excessive, it is practicable without sensible 
error to transform it down, and so allow the use of a smaller coil. 
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of test, whilst in Fig. 2 is reproduced & loop curve obtained in the 
manner described. The method is applicable to the determination 
of eddy currents, for without altering the apparatus the same values 
can be obtained (taking account of the ratio of the impedance of the 


Fra. 1.—DiaGRAM or CONNECTIONS FOR 
OBTAINING B-H Loop Curves. 


Fic, 2.—-B-W 
Loor Cukvx. 


Fig. 8 shows a greater alternating-current load than in Fig. 7, 
the direct current having incréased to 28 amperes. 

Fig. 9 shows a still greater alternating-current load, with the direct 
current increased to 88 amperes. | 


Fra, 3.—CurRENT CNDER NORMAL 
CONDITIONS. 


— 


Fio. 6. Cn RENT WITH BRUSHES SHIFTED 
BACKWARD. 


Fiu. 4. —E.M.F. AND CURRENT UNDER 
NORMAL CONDITIONS. 


Fis. 7.—CURRENT IN ARMATURE WITH 
SMALL OvTrvT ох A.C. SIDE. 


two circuits) from a direct-current supply, and can de varied cycli- 
call. The reduced values of H will then give at once the demag- 
netising action of the eddy currents. The method of superposing 
the vibrations of two oscillograph strips in planes at angles is also 
applicable to the estimation of sinall power-factors, since a straight 
line can onlv be obtained as the resultant vibration when the two 
waves in these strips are exactly in phase. Any departure from 
this condition results in an ellipse more or less elongated. 

2. Note on the Currents in a Direct. current Shunt-wound 
Motor and in a Rotary Converter under Varying Conditions of 
Load.—The experiments of which the following are illustrations 
were made witha 110. volt Westinghouse 7¢kw. converter, used first as 
a shunt motor and then loaded on the alternating-current side. A 
special attachment, consisting of three heavy copper slip-rings, 
suitably insulated, was supported on a frame bolted on to the 
revolving part. The armature winding, which was of the ordinary 
four-pole series type, with only two paths for the current to flow 
from positive to negative brushes, was cut at one place on the 
side furthest from the commutator and the exposed ends led by 
stout short connections to two of the slip.rings. From one of these 
slip.rings a No. 26 silk-covered wire was led along the coil, which 
had been cut as closely as possible, threading it under the binding 
wire and returning ina similar way to a third slip.ring. Thus, 
when the brushes on slip.rings 1 and 2 were short-circuited by a 
suitable low-resistance shunt, the potential across this shunt was a 
measure of the current flowing in one half of the armature, and the 
potential between the second and third slip-rings was directly pro- 
portional to the voltage in the armature coil. A Duddell oscillo- 
graph of the double high-frequency pattern was arranged to measure 
these two potentials, 

It should be mentioned that the results are, so far, subject to 
error, in that the current in the first two slip-rings was less than 
half the external current by an amount which was probably about 
5 рег cent. This arose from the resistance of the measuring shunt. 

The peaked form in Fig. 4 arises from the presence of copper 
damping pole-pieces. 

Both Figs. 5 and 6 show the heavy short-circuit which occurs 
when the brushes are in a false position, and they show that heavy 
irregularity sets in at the same time. 


Fig. 7 represents an alternating current, having a frequency of | 
about 40 co per sec., and sufficient to raise the main direct current 


supply from 16 to 24 amperes. 


Fia. 5.—CunnESNT WITH BRUSHES SHIFTED 
ForwaRb, 


Fia. 8.— Current IN ARMATURE WITH 
LanaEkn Or rer on А С. SIDE. 


ee — ——— - 
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Fig. 9.—CUBRRENT IN ARMATURE WITH 8TILL 
LARGER Острст on A.C. SIDE. 


In conclusion, we would like to express our indebtedness to 
Messrs. F. B. Carmichael, A. W. Lambourne and the departmental 
assistant (Mr. Bird) for their able and energetic assistance. 


A NEW SLOT POINT. 


We are now able to describe the new slot point made by Hadfield's 
Steel Foundry Co. for the new lines of the London County Council 
tramways, and brietly referred to in our recént article. In conduit 


аш 
Lr nd 


< 


tramways the divergence of the two slots at junctions has always 


| been a source of trouble, due to the fact that the merging of the 


slots one into the other creates an objectionable width of opening 
(with fin. slots this sometimes amounts to 2in.). The narrow 
rubber tyres now so commonly used on light vehieles drop into 
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these openings, causing & very uncomfortable wrench when the 
wheel leaves the slot. The slot tongues which are used to divert 
the plough are made in the form of flat steel plates sliding back- 
ards and forwards in recesses in the side castings. These work at 
a distance of lfin. from the top surface of the slot rail. On these 
plates a number of projections are arranged so as to come within gin. 
of the road surface at the fixed slot point, thereby reducing the depth 
at the opening by 14іп. The nose of the fixed slot point is tapered 
off to the level of the projections, so that any wheel riding on the 
slot tongue is easily carried on to the point. The projections are 
divided by radial slots, in order to clear the s n иы ribs on 
the long cast-steel cover. The whole apparatus is exceedingly 
simple, and can be readily removed for inspection in a few seconds 
without interfering with the traffic. In the illustration above the 
lids of the slot points and the covers of the road boxes have been 
removed to show the arrangement of the slot tongues. 


APPARATUS FOR DETERMINING THE IRON LOSSES 
IN WHOLE BHEETS. 


According to Steinmetz, the total iron loss in sheets, not exceed- 
ing 1mm. (0:0898in.) in thickness, 


ER 1. тд (01645 „\ зву | . Й ; А 
=| 381°р10-' + x d? \p?B?10— | watts per cubic centimetre, 
0 


where n= hysteresis coefficient, varying, for iron, between 0:001 and 
0:005, B=maximum flux per square centimetre, p=cycles per 


second and 10 = resistance in ohms of an iron rod 1 metre long and 
possessing a cross-section of 1 sq. mm. The average value for w is 
0:10 ohm. 

In determining these iron losses experimentally, it has been 
customary to take at randoin a number of iron sheets from the 
pack and to machine them into forms convenient for testing (ring, 
square, strips, &c.). On account of the slowness and expense of 
this method, Messrs. Siemens and Halske have designed the 
apparatus described below. 


The new method is characterised chietly by the fact that the 
whole sheet, as it is manufactured, is subjected to tlie test. 
Referring to Figs. 1 and 5, it will be scen that the apparatus is in 
form of a drum, into which the iron sheets are pushed through a 
slot, A, when they assume the form of a cylinder with slightly over- 
lapping ends. Stout wooden poles, D, rigidly connect the two ends 


of the drum, into which grooves are worked to serve as guides to 
ihe inserted sheets. The beams B may be moved up and down 
by means of hinges Z in order to facilitate, on the one hand, 

the introduction of the sheets, and, on the other, the pressing 
| down of the overlapping ends after insertion. The windings of the 


| magnetising coils consist of bare copper wires, stretched between the 


! 555 | 


| Fic. 2. 
| 
с = 
| 
| 


Fic. 4. 


sides of the drum, as indicated in Fig. 1. If required, the winding 
is divided into two parts, which may be connected either in parallel 
or series, thus allowing measurements to be carried out over a com- 
| paratively long range with a restricted supply voltage. As а rule, 

between four and six sheets are measured at the same time, and the 
necessary corrections are then comparatively small Figs. 2 and 3 


show the usual methods of overlapping, the former giving the more 
accurate results. In order to avoid the generation of heavy currents 
owing to the iron sheets forming the secondary circuit of a tran" 
forner, the sheets are insulated by means of paper strips in suc" 
a manner that neither the overlapping ends of one and the same 
plate nor the sheets amongst themselves come into electrical contact. 
Figs. 4 and 6, relating to sheets 1,000mm. wide, show how this p 
be accomplished. For ordinary purposes the overlapping ends neč 
not be insulated from one another. the result obtained in this cas 
differing, it is stated, from that obtained with completely insulates! 
sheets (Fig. 6) by not more than 3:5 per cent. (B=10,000). А 

The modus operandi is as follows: — A flux-density for the “= 
being decided upon, the alternating voltage necessary to p uM 
this flux is calculated from the formula е=4'44 Bqpn107- 
wherein q-—section through the iron sheets in a direction perpe" 
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dicular to the magnetic flux, p= ~ per sec. and n «number of turns 
of the winding of the Apparate As seen from the vector diagram 
(Fig. 7), this theoretical voltage e is smaller than the vol E 
actually required at the terminals of the apparatus on account of the 
self-induction and resistance of the magnetising winding. We have, 
in fact, E- е= KJ, where K very nearly R cos(? - V). Further, 
R= Joi (2р1? and tan ja, wherein w = resistance of the 
magnetising coil and / = self-induction of this coil (without any iron 
sheets being inserted into the apparatus). J denotes the current. 


— — — 
— — 
oa 
WW 
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Ето. 6. 


Cos o is obtained in the customary manner by means of a volt. 
meter, ammeter and wattmeter. Since w and lare known for every 
apparatus, it is possible to calculate first the constant K and then 
(by assuming, in the first place, a current J, which, after a test has 
been made, may have to be corrected) the required voltage E. The 
croes-section q is most easily obtained from the formula connecting 
it with the weight, length and specific gravity of the sheets. In 


ын! 


Ёзо. 7. 


order to obtain the iron losses, it now only remains to deduct from 
the wattmeter readings the copper loss in the magnetising coil of 
the apparatus. The iron loss, again, is divided into its hysteresis 
and eddy.current components by the Steinmetz equation given at 
the be ginning of this article. 


TRANBATLANTIC ENGINEERING 8CHOOLS AND 
ENGINEERING. 


, A Paper on “ Transatlantic Engineering Schools and Engineer- 
ing " was read by Dr. R. Mullineux Walmsley, before the Institu- 
tion of Electrical Engineers, on Thursday of last week. The author 
commenced by referring to the large amount of attention which is 
now being given to technical education in this country and he also 
quoted recent Papers on the subject. In March of last year he 
commenced a three months' tour in the United States with the 
object of inquiring inte the methods of American technical educa- 
tion; this tour was undertaken at the instigation of the governors 
of the Northampton Institute and the information obtained was 
embodied in the Paper. After interviewing several leading engi- 
neers and representatives of large manufacturing firms in New 
York, Dr. Walmsley visited, among others, the following places :— 
Philadelphia, Baltimore, Washington, Pittsburgh, Madison, Chicago, 
Buffalo, Niagara, Toronto, Ithaca, Montreal, Schenectady, and the 
New England States of Massachusetts, Rhode Island and Con- 
necticut. Altogether, about 34 universities, colleges and schools, 
and 48 factories were visited, in addition to which numerous inter- 


views were held with business men at their offices not situated at 
the works. 

The author divided the American and Canadian schools for higher 
engineering education into three classes:—' Those attached to 
universities which are not supported by the State, but derive their 
funds from endowments, from private contributors and from 
students' fees ; those attached to the State universities and almost, 
if not entirely, supported by the State in which they are situated 
and from federal funds —in these the fees charged to the students 
are amall, and there are many free places; and those which are not 
attached to any university, but are frankly technological schools 
and nothing e The latter are, as a rule, of private foundation, 
independent of State control and derive a large proportion of their 
income from students’ fees. 


The institutions of the first class are found chiefly in the eastern 
or Atlantic states, those of the second are in the central and western 
states, whilst in the third class the institutions are scattered all over 
the country and are very numerous. The State aid of higher tech. 
nical education in the United States dates from 1862 and the 
passing of the Morrill Act, by which a grant of public land was 
made to each state proportional to the number of senators and 
members of Congress which it returned to the Federal Legislature. 
The funds derived from this source, which in process of time have 
become large, are to be entirely spent upon the maintenance of the 
work and the payment of the instructors, and are not to be used for 
buildings or capital expenditure. A more recent act, passed in 
1890, authorises the contribution of a further sum not exceeding 
£5,000 per annum to each state from the Federal treasury, the 
amount contributed under this head in 1901 being £240,000. 

Many of the universities visited consisted of a series of fine 
buildings, situated in extensive grounds, and the engineering 
department was usually prominent. The workshops, as a rule, are 
lavishly equipped, and the laboratories even more so. Manu- 
facturers are very generous in their gifts to the colleges, one finn 
building a special full-sized locomotive, which was presented to a 
college for testing purposes. The electrical laboratories cannot be 
extended fast enough to accommodate the increase in the number 
of students, but they are equipped throughout with modern and 
efficient apparatus and machinery. For electric traction work the 
University of Illinois at Urbana has, in conjunction with the 
Illinois Central Railway Co., built and equip an experimental 
car which can be attached to any train so as to furnish data obtained 
under actual working conditions. The car was provided by the 
railway company, and equipped with its instruments and fittings by 
the university. The Brooklyn Polytechnic is allowed from time to 
time by the local street railway company to use part of its track for 
experimental work, the company supplying the necessary current 
and an operating staff. 

The general absence of specially equipped and separate electro- 
chemical laboratories was somewhat surprising. As an exception 
may be mentioned the electrochemical laboratories at the Univer- 
sity of Pennsylvania in Philadelphia and the University of Wis- 
consin at Madison. Some other places have made a start, however, 
and it is fairly certain that well-equipped laboratories for electro- 
chemistry, electro-metallurgy and cognate subjects will soon be the 
rule rather than the exception. With regard to the applications of 
electricity in signalling, especially in telegraphy and telephony, the 
equipment did not appear commensurate with the importance of: 
the subject. For the first of these subjects, beyond a few labora- 
tory experiments for testing capacity, insulation, &c., little seemed 
to be provided. In telephony things were somewhat better, chietly 
owing to the enterprise of companies manufacturing telephone 
apparatus. At the Worcester (Mass.) Polytechnic a large oil trans- 
former, approximately 6ft. by 5ft. by 4ft., has been constructed and 
housed in a special building on the campus, to give facilities for 
high voltage research. With this transformer pressures up to 
450,000 volts have been obtained, and experiments made on an 
overhead line specially erected for the purpose in the campus. At 
Cornell University a special battery of 30 small dynamos, each 
giving 500 volts, has been installed, so that continuous-current 
experiments up to 15,000 volts can be made. 

Referring to the question of the teaching staffs, Dr. Walmsley 
said it is recognised in the United States and Canada that, in 
addition to sound academical training, the teachers should also 
be possessed of considerable experience as engineers. It is not the 
men who have been in practical life and have failed that are wanted, 
but men who have had practical engineering experience and have 
been successful in it. Even with the large resources at the disposal 
of the colleges, however, their present financial position is not 
strony enough to enable them to offer the salaries for heads of 
departments which the necessities of the case require. It is the 
universal custom to require teachers to engage in outside consulting 
work. The plan of arranging for short courses of lectures, to be 
given by representative and well-known engineers directly connected 
in actual practice with the subject of the course, is very frequently 
adopted. Not only do the professors settle the curricula, and teach 
the subjects included therein, but the whole question of the award, 
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Ing of the honours nnd of the graduating diplomas is placed in their 
handa without vostaldetion, 

Prom a nancial point of view the transatlantic engineering 
Collogon appear to be on a better footing than those in Hapland: 
Although n considerable amount. of money in given in large sums 
by nalltonalres, tho oxtent of the smaller шин from a great 
number of individus does not seem to be realised. In the year 
ended August BL 1002, nanm not far short of £100,000 waa received 
by the University of Pennsylvania. from private donors. These 
donors numbered about 400 separate individuals, and although there 
uro one or two large amounts, ineluding one o£ 410.000 and another 
of. £50,000, the bulk of the money came from the large number of 
noh aller contributions, Thero waa Also a single donation of 
A 100,000, 


Us means of extensive tables, the author proceeds to discuss the 
мач detail of. various institutions, both individually and col. 
lectis ely, and ahows that the percentage amount of the ordinary 
несне received Aum State, or municipal and federal sources (all 
eb whteh ia oe money) ia ЧЇЙ per cent. for the universities, but 
келеа the high figures. o£. G2 per cent. for the schools of tech. 
меку. The total amount ае m the vear 1900-1901 by the 
оса Government: fae education of university rank reaches the 
kuge total of. C. ood, whilst the individual States and the munni- 
baute together urihuted £1,011, 800 for similar purposes The 
Older мела, w luch have practically no State aid towards their 
Maune Ween e lange nνbutions fium private benefactors, whereas 
the western uuns, with their lay drafts upon the State, are 
\е severely alone by penare benefactors, 
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It seems to be а common opinion that four years is insuflicient 
for the work to be done, and there is a movement on foot either to 
give a longer preliminary training, or to lengthen the time spent in 
the professional school. Although the age of entrance is late, the 
preparation is not so good as it might be, and an attempt is made 
to remedy this state of affairs by devoting a сао of time to 
teaching non-professional subjects during the first two years, thus 
crowding much highly technical work into the remaining two years. 


Tables are given in the Paper which show the total number of 
hours devoted to different subjects in several institutions Mathe- 
matics 1s usually carried through the various stages of the infini- 
tesimal calculus. The amount of time given varies between 
somewhat wide limits, many of the schools only taking the subject 
during the first two years. Physics and chemistry are taught in 
the earlier years, but owing to the exigencies of time-tables the 
laboratory work does not always run synchronously with the lecture 
and exercise work in these subjects. There are, Dr. Walmsley 
says, for English ideas, too many instances of the laboratory work 
being postponed until the lecture work has been almost, if not quite, 
completed. In fact, though there are some exceptions, the 
laboratory work in these subjects is not given so prominent a place 
as it is in the best English technical schools ; chemistry claims the 
greater share, and physics is sometimes left very much in the cold, 
notwithstanding the splendid equipment at the of the 
various institutions. The teaching of mathematics and physics to 
engineers is a subject into which Dr. Walmsley inquired some- 
what closely, and particularly as to whether the teaching of 
these subjects should be placed in the hands of the pure mathe- 
matician and of the pure physicist. or in the hands of men 
who. whilst being necessarily well trained in the subject matter, 
are primarily engineers. The question does not arise so much 
in the polxtechnies and technical insiiiutes as in the universities 
where these subjects are also taucht to large bodies of students who 
are not taking the engineering courses. Most of the authorities 
consulted were strongly of opinion thar this teaching. where eng 
neering Students are concerned. ond be placed in the hands of 
Wen who have been thoroughly irained as engineers. and that П 
Soi be diderentiated very marked! from the teaching of the 
same subsets to the other clases of university students. It was 
poued cat that there Reed be no werid of real mathematical or 
Teal physical paining. and even bine chan of svLabus in атац: 
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the help of the professorial and artisan staff, are placed at his 
disposal. Much very valuable work has emanated from these courses. 
In the 16 institutions which Dr. Walmsley discusses there were as 
many as 1,184 students doing fourth-year work, and 287 post- 

&duate students. For purposes of comparison, the followin 

gures, published two years ago by the Association of Technic 
Institutions, give for Great Britain the number of day students, 
15 years old and upwards, taking complete technological engineering 
courses in university colleges and technical institutions :— 


| Students who | 
; Second- ` 

: First-year Third.year|have attended 
Courses. students. zia dens students. | more than Totals. 

' three years. | 
Engineering. | 1,141 724 347 52 2.264 
Mining 118 29 15 4 166 
758 | 362 56 2.450 


— — — — — — —— 2 — 


The contrast between the 56 students in engineering and mining 
who were attending courses beyond the third year in Great 
Britain and the 1,871 fourth-year and post-graduate students in 
the United States and Canada is almost startling in its vividness. 

Enquiries among principals and employers revealed the fact that 
there is never the slightest difficulty in finding remunerative employ- 
ment for uates, indeed many of the latter secure appointments 
before their course is completed: The premium system is practi- 
cally non-existent and the large firms start graduates at a living 
wage, at the same time giving them every opportunity to improve 
their position. Another direction in which the employers help the 
colleges is in practically throwing open their workshops during the 
sunmer vacation for the undergraduates to obtain workshop 
practice under commercial conditions. No undergraduate who is 
willing to work need be at a loss in America to find a shop in which 
he will be welcomed and given every reasonable facility. The firms 
giving such facilities say that they are amply repaid by becoming 
acquainted in advance with the real value of the men who are 
graduating, and in the data they acquire for making their selections 
when the time comes. This fact is worthy of note in connection 
with recent proposals in this country for the adoption of the 
so-called sandwich system of training engineers. 

A criticism was made by more than one well-known official con. 
nected with telegraph and telephone work. It was that the 1 На 
are too much concerned in turning out what may be called “ kilo- 
watt men, and do not pay sufficient attention to the“ milliwatt ” 
men, the consequence being that it is very difficult indeed for tele- 
phone and telegraph conipanies to obtain the trained assistants 
which they require for the development and carrying on of their 
business. Referring to the position of technical education in 
England, the author comes to the conclusion that inodern trade 
developments are moving so rapidly that, for the moment and until 
the iiy eim of secondary education now so strongly advocated have 
been accomplished, it would be disastrous to stand still, and we must 
press forward our technological education and make the best of the 
materials which are available. At any rate, a proportion of the 
secondary education which is being given is good, and we shall obtain 
at least some students who are well fitted to take advantage of more 
than all that we can put before them. 

In order that the conditions may be bettered, he advocates the 
abolition of the premium system, the better equipping and staffing 
of the technical schools, more encouragement at home for graduates 
and wider knowledge that college training is absolutely essential. 
In short, the employers and manufacturers hold the key of the 

ition. Some form of the sandwich system should be adopted. 
he state of affairs is not so bad that it cannot be remedied, and the 
local authorities would do well to rise to a sense of the very great 
importance to the country of education of a university standard. 
They should raise funds for the promotion of technical education. 


The discussion was opened by Prof. Н. E. ARMSTRONG, F.R.S., who 
said that he experienced considerable difficulty in deciding what was 
advisable with regard to the use to be made in England of the experience 
gained in America. He hoped that at the next meeting Prof. Ayrton 
would be able to state his views on the subject of electrical engineering 
education and the facilities afforded in America for the extension of the 
industry. Unfortunately, Prof. Ayrton had been seriously ill and was 
still unwell. But he knew that he had formed an extraordinarily high 
opinion of what was being done in America, especially with regard to the 
very intimate connection that had been established between colleges and 
employers. Personally, he (Prof. Armstrong) was not able to give an 
expert opinion on the technical questions concerning engineering educa- 
tion, but he was not at all inclined to think that American experience 
was going to be of very much use except in teaching us what not to do. 
He had come home from his American tour with the Moseley Commission 
extremely well satisfied with what was being done here, and there was 
not, in nis opinion, such an enormous amount of leeway to make up. 
But he did agree with the author that the employers had not yet 
been tapped. He thought the American colleges were behind us from 


the practical point of view ; they had scarcely emerged from the academic 
stage at present, and the ideas of technical education which had been 
developed in this country by many electrical men had not yet established 
themselves in America. There was a lack of depth in a large part of the 
American training. He doubted whether the average boy going up to the 
colleges in America was in the least degree superior to the average boy in 
England. On the other hand, our students did not put their backs into 
the work as the Americans did. In considering this question they must 
be very careful to distinguish between the education which the world 
gives and the education which the school gives. He could not help think- 
ing that the characteristics of the American were developed out of school 
rather than in the school. The extraordinary alertness shown by the 
American was in no way bred in the schools. In fact, less was done 
in American schools to develop individuality than was done here. The 
American was over-taught throughout his college course. How the 
student could emerge from the college course with any individuality left 
in him he could not understand. In England the aim was to throw the 
student more and more upon his own resources. The author had men- 
tioned the ample provision made for research. There might be a good 
deal of provision, but there was not much research work being done. 
What the American colleges were suffering from was great over-provision. 
If they could “ scrap" the greater part of the provision and get men in 
who would develop greater individuality there would be a considerable 
improvement in the output. We should have to watch very carefully the 
growth of public opinión in America with regard to the output from the 
schools. He knew of instances in which manufacturers had been dis- 
satisfied with the output and had abandoned scientific assistance. With 
r to the enormous provision of buildings and laboratories, he 
pointed out that it must be borne in mind that a building was a 
monument, and he thought a great many of the American schools and 
colleges were erected as monuments. In America, of course, there was 
something to be made out of a building. A professor was not a monu- 
ment and there was nothing to be made out of him and he was not held 
in the same esteem. Therefore there was not the same reason for 
councillors to advocate the advancement of the one as the other. He 
ho that before long in England the whole question of engineering 
college ирен would be seriously discuased. His opinion was that 
we should altogether modify the present system of technical education 
and throw a larger proportion of the training on to the works, and to 
train men far more kom the research point of view than had hitherto 
been the case. He had long thought that the engineer was not nearly 
sufticiently developed on the practical side. The tendency was to follow 
precedent too much. "Therefore, instead of spending large sums on new 
uildings, we should first make up our minds whether it was not 
necessary to modify the course of instruction in a very serious way. 
The discussion was then adjourned untiljThursday next, February 25th. 


RULES FOR THE INSTALLATION AND USE OF 
ELECTRICITY IN MINES.* 


DEFINITIONS, 

The expression pressure means the difference of electrical potential 
between any two conductors through which a supply of energy is given, 
or between any part of either conductor and earth as read by a hot wire 
or electrostatic voltmeter, and 

(a) Low Pressure.—Where the conditions of the supply are such that 
the pressure at the terminals where the electricity is cannot exoeed 
250 volts, the supply shall be deemed a low-pressure supply. 

(b) Medium Pressure.—Where the conditions of supply are such that 
the pressure at the terminals where the electricity is used, between any 
two conductors, or between one conductor and earth, may at any time 
exceed 250 volts, but cannot exceed 650 volts, the supply shall be deemed 
& medium pressure supply. 

(c) High Pressure.—Where the conditions of supply are such that the 
pressure at the terminals where the electricity is used, between any two 
conductors, or between one conductor and earth, may at any time exceed 
650 volts but cannot exoeed 3,000 volts, the supply shall be deemed a 
high-pressure supply. 

(d) Extra High Pressure.—Where the conditions of supply are such 
that the pressure at the terminals where the electricity is used, between 
any two conductors, or between one conductor and earth, may at any 
time exceed 3,000 volts, the supply shall be deemed an extra high- 
pressure supply. 

Section I.—GEsEnaL. 

1. Quality of Installation.—The whole of the machinery, material 
and workmanship in connection with the supply and use of electricity 
shall be the best of its respective class, and sufficient in size and power 
for the work it may be called upon to do. 

2. Installation of Machinery.—-All electric machinery shall be installed 
as far as is practicable in dry, well-lighted and well-ventilated places. 

8. Apparatus to Work without Undue Heating.—All electrical apparatus 
shall be so worked that the rise in temperature will not injure its 
insulating materials. i і Ж 

4. Protection of Live Metal Work; Complete Enclosure of same where 
Gas is liable to be Present; Earthing of Metallic Coverings.—All live 
metal work, such as commutators, slip rings, resistances, switches, starters, 
cut-outs, shall be substantially made and effectively covered or guarded 


* Drawn up by the Departmental Coramittee on the Use of Electricity 
in Mines. "o 
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so as to avoid danger through accidental shock or risk of fire. In any 
lace or part of a mine to which General Rule No. 8 of the Coal Mines 
ulation Act, 1887, applies, the covering shall be constructed so that 
there is no danger of firing gas by any sparking or flashing which may 
occur during the normal or abnormal working of the apparatus. All 
metallio coverings shall as far as practicable be effectively earthed where 
the-pressure exceeds the limits of low pressure. 

5. Conditions as to use of Medium Pressures.— The pressure of à supply 
delivered to the motor or other terminals shall not exceed the limits of & 
low-pressure supply, unless the following conditions are complied with :— 

(a) Where a medium pressure supply is used for power purposes, or 
for arc lamps in series : | 

(1) The frame of every electric motor or transformer shall be efficiently 
connected with earth. | 

(2) The wires or conductors forming the connections to the motors, 
transformers, arc lamps or otherwise in connection with the supply, 
shall be, as far as practicable, completely enclosed in strong armouring 
or metal casing efficiently connected with earth, or they shall be fixed at 
such а distance apart, or in such a manner, that there shall be no 
danger from fire or shock. 

(3) The supply to every motor, transformer or arc lamp shall be con- 
trolled by an efficient switch, placed in such a position as to be easily 
handled by the person in charge of the motor transformer or arc lamp, 
and connected so that by its means all pressure can be cut off from the 
motor, transformer or lamp itself, and from any regulating switch, 
resistance or other device in connection therewith. 

(4) Switches, efficient fuses or automatic cut-outs shall also be 
provided, so as to protect the circuits from excess of current, and these 
switches, fuses and cut-outs shall be so enclosed and protected that there 
shall be no danger of any shock being obtained in the ordinary handling 
thereof, or of any fire being caused by their normal or abnormal action. 

(b) Where a medium pressure supply is used for incandescent lamps in 
series : 

(1) The wires or conductors forming connections to the incandescent 
lamps, or otherwise in connection with the supply, shall be completely 
enclosed in strong armouring or metal casing, and this armouring or 
casing, together with the switches and lamp holders (if metallic), shall be 
efficiently connected with earth. 

(2) Switches, efficient fuses’ or automatic cut-outs shall also be 
provided, so as to protect the circuits from excess of current, and these 
switches, fuses and cut-outs shall be so enclosed and protected that there 
shall be no danger of any shock being obtained in the ordinary handling 
thereof, or of any fire being caused by their normal or abnormal action. 


6. Prohibition of Pressure exceeding Medium beyond the Main 
Airway.—No higher pressure than a medium pressure supply shall be 
taken beyond the in-bye ends of the main airways. 

7. Conditions as to use of High and Extra High Pressures.—No higher 
pressure than a medium pressure supply shall be used other than for 
transmission or for motors, and then the following conditions shall be 
complied with :— 

(1) No motor or transformer shall be of less normal rating than 75 B. H. p. 

(2) The frame of every electric motor or transformer shall be efliciently 
connected with earth. | 

(3) The wires or conductors other than overhead lines above ground 
forming the connections to the motors or transformers or otherwise in 
connection with the supply shall be completely enclosed in a strong 
armouring or metal casing efficiently connected with earth. 

(4) The machines, apparatus and lines shall be so marked as to 

clearly indicate that they are high pressure, either by the use of the word 
„Danger at frequent intervals, or by vermilion paint properly renewed 
when necessary. 
(5) The motors, machinery coupled thereto, and transformers shall be 
fixed in proper rooms or enclosures set apart solely for the purpose, and 
& notice shall be fixed in a conspicuous position at the door of every such 
room forbidding unauthorised persons to enter. 


8. Test to Detect Injury to Line during Installation.—Every fixed 
electric line shall be tested for insulation after having been placed in 
position and before it is used for the purpose of supply, the testing 
pressure being at least 200 volts. The results of such tests of each line 
or section of line shall be duly recorded. 


9. Insulation of Circuits.—The insulation of every complete circuit 
used for the supply of energy, including all machinery, apparatus and 
devices forming part of or in connection with such circuit, shall be so 
maintained that the leakage current shall not under any conditions 
exceed 1% of the maximum supply current, and suitable means 
shall be provided for the immediate localisation of leakage. 

10. Special Test for Circuits above Medium Pressure before Uxe.—A 
high-pressure circuit shall not be brought into use unless!the insulation 
of every part thereof has withstood a continuous applicat on during half 
an hour of a pressure exceeding the maximum pressare to which it is 
intended to be subjected in use—that is to say, in the case of every 
electric line a pressure twice the said maximum pressnre, and in the case 
of every machine device or apparatus a pressure 50 per cent. greater than 


the said maximum pressure. The results of such tests shall be duly 
recorded, 


11. Earth Detectors in Generating and Transforming Stations.—Earth 
or fault detectors shall be kept connected up in every generating and 
transforming station to show immediately any defect in the insulation of 
the system. The readings of these instruments shall be recorded at 
least twice daily in a book kept at the generating or transforming station 
or switch house, und immediate steps shall be taken to rectify any defects. 

12. Construction and Arrangement of Main and Distribution Switch and 
Puse Buards.—Main and distribution switch and fuse boards must be 


made of incombustible insulating material, such as marble or slate free 
from metallic veins, and be fixed in as dry a situation as practicable, and 
be so placed that a fire thereon cannot spread to combustible material. 
Live metal must be fixed at such a distance from all metal not at the 
same potential, or be so separated by insulating partitions that an are 
cannot be formed between the metal surfaces. All circuits, switches and 
instruments shall be clearly labelled for identification. 

13. Distributing Centres and Sub-centres.—Conductors must radiate 
from distributing centres and in large systems from those centres to sub- 
centres At these centres suitable switchboards shall be fixed, by which 
the pressure can be cut off from any circuit. 


14. Bunching of Conductors.—No conductor shall be bunched in the 
same duct, pipe or groove with one at another pressure of supply unless 
they are each separately protected by a strong continuous metallic 
sheathing efficiently earthed. 

15. Provision of Switches, and Cut-out or Fuse. E very circuit carrying 
not more than 3 amperes must be protected on each pole by a fuse. 
Every circuit carrying more than 3 amperes must be controlled by a 
switch on each pole and cut-out or fuse on each pole. The switch shall 
be on the live side of the fuse. 

16. Construc.ion and Ventilation of Machine Rooms.—No portion of the 
internal surface of any room in which electrical machinery is installed 
shall be formed of substances easily ignited, and the use of inflammable 
materials in such rooms shall be reduced to the minimum. Such rooms 
when underground shall where possible be ventilated by intake air. 


17. Fire Extinguishing in Machine Rooms.—Fire buckets, filled with 
clean dry sand, shall be kept in electrical machine rooms ready for 
immediate use in extinguishing fires. 

18. No Repairs to be carried out when Current is on.—No repair of 
cleaning of any electrical apparatus except mere wiping or oiling shall be 
done when the current is on. 

19. Useof Rubber Gloves and Mats during Adjustment of Live Parts of 
Switches or Machines.—Gloves and mats of indiarubber or other non- 
conducting material shall be supplied and used where the live parts of 
switches or machines, working at a pressure exceeding the limits of low 
pressure, have to be handled for the purpose of adjustment. 

20. Competent Person to make Daily Inspection.—The manager shall 
appoint a competent person or persons to inspect daily all electrical 
machinery and apparatus, who shall make a true report in writing of the 
result of such examination before leaving the mine. 

21. Competent Persons to be on Duty.—A competent person shall be on 
duty at the mine when the electrical apparatus or machinery is in use; 
and at such time as the amount of electricity delivered down the mine 
exceeds 200 B. H. P. a competent person shall be on duty at the mine above 
ground and another below ground. 


22, Appointment and Instruction of Machine Attendants.—No person 
shall be allowed to work any electrically-driven apparatus unless he has 
been previously instructed in his duty, and has been duly authorised by 
the manager or under-manager. 


23. Immediate Report to Management of Abnormal Working of Plant.— 
All persons engaged in or about the mine shall at once report to the 
management anything unusual observed in the working of the plant. 

24. Prohibition of Unauthorised Persons interfering with Installation.— 
No person shall wilfully damage, interfere with or, without proper 
authority, remove or render useless any electric line or any machine. 
apparatus or part thereof used in connection with the supply or use of 
electricity. 

25. Posting of Instructions as to Treatment of Persons suffering from 
Electric Shock, —Instruetions shall be posted up in every generating 
motor house containing directions as to the restoration of persons 
suffering from electric shock. 

26. Provision of Telephonie Communication.—Duirect telephonic com- 
munication shall be provided ; 

(a) Between the generating station and the pit bottom or main 
distributing centre in the pit. 

(b) Between the generating station and the pit head. - 

(c) Between the pit head and the pit bottom or main distributing 
centre in the pit. 


27. Notice of Existing and New Installation to be sent to Inspector.— 
Before any electric installation is erected at any mine, notice in writing 
must be sent to H.M. Inspector of Mines for the district. Notice mus 
also be sent of any existing electric installation at any mine within three 
months after the coming into force of these rules. 

28. Plan Showing Installation to be Kept.—A plan shall be kept at 
the mine showing the position of all electrical machinery, apparatus and 
lines at or in the mine, and shall be corrected as often as may be necessary 
to keep it up to a date not more than three months previously. 

29. Storage Batteries.—If fixed storage batteries are used underground 
they must be placed in well-ventilated rooms or enclosures. 

SECTION I].—Genrratinc Sratioxs asb Macutne Rooms. 

1. Generating Sets.—Generating sets shall be spaced so that there is 
ample passage all round them, not less than 4ft. between se te sets ot 
less than 3ft. between any set and the wall. For installations of over 
200 m. u. „ an enclosure in which the electrical energy is generated shall 
be fenced off and set apart for that purpose only. It shall contain the 
engines, dynamos, switchboards and any other mechanical or 
apparatus belonging thereto, but shall not contain boilers, feed - pumpe. 
haulage engines or other machinery, or be used ав а store room o 
workshop, except for repairing the machines therein. 

2. Provisionof Switch House where Generating Stationisover Adi. from 
Pit Mouth, —Where the generating station under the control of the owner 
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or manager of the mine is not within 400yds. of the pit mouth, a switch 
house shall be provided near the pit mouth containing switches for cut- 
ting off the supply of electricity to the mine. This house shall only be 
entered by duly authorised persons, and a notice to that effect shall be 
posted at the door, and the same regulations as to switchboards and their 
enclosures in generating atations shall apply thereto. 

8. Main Switchboard.—The main switchboard shall be separated from 
the engine room by a hard wood rail not less than 8ft. from the front of 
the board. The space in front of the board shall be a platform raised 
not less than 6in. above the floor level, and preferably constructed of 
wood blocks. 

4. Provision to be made for Clear Space at Back of Main Switchboards.— 
If there are any connections at the back of the switchboard, there shall 
be a clear space behind the board of not less than 3ft. This space shall 
not be utilised as & store room or & lumber room, or obstructed in any 
manner by resistance frames, meters or otherwise. If space is required 
for resistance frames or other electrical apparatus behind the board, the 
passage way must be widened accordingly. No cable shall cross the 
passage way at the back of the board except below the floor or at a height 
of not less than 7ft. above the floor. Tho space at the back of the 
switchboards shall be properly floored, accessible from each end, and, 
except in the case of low-pressure switchboards, must be kept locked up, 
but the lock must allow of the door being opened from the inside without 
the use of a key. The floor at the back shall be firm and even, and shall 
be of hard wood, or be covered with good insulating material. 

5. Provision of Automatic Cut-out and Meters тог Genera tors. Every 
generator shall be provided with an automatic maximum cut-out or 
switch and fuse on each pole between the generator and the 'bus bars. 
Where erators are paralleled reverse current cut-outs shall also be 
provided. Suitable instruments shall be provided for measuring the 
current and pressure of each generator. 


6. Automatic Cut-out and Ammeter for Feeder Circuit.—Evory feeder 
circuit shall be provided with an automatic maximum cut-out or switch 
and fuse on each pole and an ammeter. 

7. Arrangement of Switchboard where Continuous Supply is maintained. 
—Where the supply is maintained continuously the switchboards shall 
be arranged in sections, so that all pressure can be cut off from any 
section for the purpose of cleaning or repairing it. No work or cleaning 
shall be carried out on any portion of a switchboard, above the limits of 
low pressure, while the pressure is on the board. 

8. Lightning Arresters for Overhead Lines.—If the transmission lines 
from the generating station to the pit are overhead there shall be light- 
ning arresters in connection with the feeder circuits. 

9. Protection from Short Circuits with Low-pressure Installations.— 
Where the supply is at low pressure the 'bus bars and any live metal 
work on the front of the boards must be so spaced or separated by filleta 
of non-conducting material that there shall be no danger of accidental 
short-cirouits, and switches must be provided which will open even on a 
short-circuit without danger to the attendant. Automatic cut-outs must 
be arranged so that when opening outwards the contact lever does not 
fall within 6ft. бір. of the floor. If unenclosed fuses are used they must 
be placed within 2ft. of the floor. 

10. Live Metal on Front of Switchboards at Medium Pressure and 
upwards.—Where the supply is at a pressure exceeding the limits of low 

ressure, there shall be no live metal work on the front of the switch. 

ard within 8ft. of the platform, and the space provided under Rule 4 
shall be not less than 4ft. in the clear. 


11. High-pressure Meters to be connected through Transformers where 
practicable. Metal Casings, «c, to be Earthed.—Where the supply is at 
a кеше exceeding the limits of medium pressure the instruments should, 
where practicable, be conneoted through transformers and worked at low 

ressure. Where such transformers are not used the metal cases of all 
instruments shall be either earthed and guarded by efficient earthed 
metal cages out of reach of the attendant, or be completely protected 
with insulating covers. All metal work not in connection with the 
circuits shall be connected to earth, and all switches shall be operated by 
long and well insulated levers. 


12. Earthing of Machine Frames.—The frames and bed-plates of all 
generating machines and transformers at a pressure exceeding the limits 
of low pressure, shall be efficiently күнө ы to earth. 

18. Protection of Live Metal. —All terminals and live metal work, where 
practioable, shall be protected with insulating covers, or with metal 
covers connected to earth. 

Brush Rockers.—The brush rockers of machines working at a pressure 
exceeding the limits of low pressure shall be worked by hand wheels at a 
safe distance from the brushes. 


14. Rubber Muts.—Insulating stands or rubber mats must be placed at 
the commutator or collector side of all open-type machines working at a 
pressure exceeding the limits of low pressure. 

15. Fencing of Generators. — The fencing of generators having collector 
rings or commutators must be of teak or hard wood or metal. If of 
metal, that part of the metal which might be touched by a person when 
wiping commutator or collector rings shall be covered with insulating 
material. 

16. Unauthorised Persons not to enter Motor Roome or interfere with 
Apparatus.—No person other than an authorised person shall enter a 

ine or motor room or interfere with the working of any machine, 
motor or apparatus connected therewith. 


Secrion III.—CaABLzS. 


1. Prohibition of Earthed Cireuits.—Exospt as is hereinafter provided, 
metallic cirouits shall in every case be maintained completely insulated 


from earth. The neutral point of polyphase systems shall not be earthed 
without notification in writing to the inspector of mines of the district. 


2. Insulation of Continuously-insulated Cables.—All continuously- 
insulated cables and wires shall be highly insulated, and the insulati 
material must be protected from mechanical injury. The insulating 
material must be so so protected or, аз far as is practicable, be of itself of 
such a nature that it will not deteriorate under the action of water or 
alternate periods of wet and dry, or at the highest temperature to which 
it will be subjected. Rubber must not be allowed to exceed 130°F., or 
paper—or fibre—insulation 170°F. In specially hot places the conductors 
shall be so large that the electric heating is almost nil. 


3. Tests of Continuously-insulated Cables. A continuously-insulated 
cable must be so constructed that when a test piece of it has been 
immersed in water for 24 hours it will, while still immersed, in the case 
of cables intended for low or medium pressures, withstand 2,000 volts for 
10 minutes between the conductor and the water and between oores if 
there are more than one in the cable. If the cable is intended for high 
or extra high pressure, twice the working pressure shall be taken for this 
test. Prior to the immersion, the test piece must have been bent six 
times (three times in one direction and three times in the opposite direo- 
tion) round a cylindrical surface not more than 12 times the diameter of 
the finished cable. 


4. Certificate of Maker's T'ests.—Continuously-insulated cables and 
wires which are to be used at low and medium pressures must be sub- 
jected at the maker's works to a test under water of 2,000 volts for one 
hour between the conductor and the water, and between cores if there are 
more than one in the cable, after 24 hours’ immersion in water, and each 
drum and coil must be certified to have been so tested. Where high or 
extra high working pressures are intended, the tests must be made at 
twice the working pressure. A written certificate, signed by a cable 
manufacturer or competent engineer of the United Kingdom shall be 
ria evidence that thefrequirements of this rule have been complied 
with. 

5. Protection of Conductors.—Unless fixed in sight and out of reach of 
injury, all conductors other than lead-covered armo cables must 
further be protected by a strong covering, and this in damp situations 
must consist of water-tight metal tubes, which shall be electrically con- 
tinuous throughout, and efficiently connected to earth. Means must be 
provided to prevent the accumulation within the tubing of water arising 
from condensation or other sources. Short bends or elbows must be 
кеш corners being turned by smooth-bore round bends or suitable 

Les. 

6. Protection of Exposed End, of Conductors entering Terminals of 
Switches, «c.—The exposed ends of cables where they enter the ter- 
minals of switches, fuses and other appliances must be properly protected 
and finished off, so that moisture cannot creep along the insulating 
material within the waterproof sheath, nor can the insulating material, 
if of an oily nature, leak out of the cable. 


7. Limits of Sections.—' The sectional area of a copper conductor must 
not be less than that of a No. 18 S.W.G. wire, with the exception of the 
case of flexible cord conductors and wires for fittings, when the sectional 
area must not be less than that of a No. 20 S. W. G. wire. All insulated 
copper conductors having a greater area than that of a No. 14 S. W. G. wire 
must be stranded. 


8. Sectional Area of Conductors.—The section of all conductors along 
which the current is to pass shall be such that if double the nocmal cur- 
rent were flowing the temperature would not rise to the point at which 
the insulating material would be damaged or deteriorated. 


9. Current Densities.—If the conduotors are of copper, they shall be of 
high conductivity, and when the area does not exceed 0:2 sq. in. the cur- 
rent density must not exceed 1,000 amperes per square inch; when the 
area exceeds 0:2 sq. in, but does not exceed 07 aq. in., the current 
density must not exceed 800 amperes per square inch; and when tho 
area exceeds 0:7 sq. in., but does not exceed 1 sq. in., the current density 
must not exceed 750 amperes per square inch. 


10. Joints not to take Strain.—In every case wires and cables must be 
so clamped and recured at their joints as to ensure that the contact ів 
relieved, not only from the weight of the cables, but from any stra'n that 
may be put upon them. 

11. Joints.— All joints must be, as far as practicable, mechanically and 
electrically perfect to prevent heat being generated. All joints where 
possible must be soldered. Soldering fluids containing acids or other 
corrosive substances must not be used. The insulation of all joints in 
insulated conductors must be most carefully attended to. In any place 
of part of a mine to which General Rule No. 8 of the Coal Mines Regula- 
tion Act, 1887, applies, suitables joint boxes must be used. 

12. Joint Bores.— Joint boxes must be used to connect lengths of cables 
or conductors equivalent to or larger than 7-16 S. W.G., and must be so 
constructed that (1) the conductors cannot be readily short-circuited, 
(2) the insulation between opposite poles will not readily break or chip, 
(3) the connections do not heat. 

If used in damp places, special precautions must be adopted to exclude 
moisture. Joints constitute a source of weakness, and they must there. 
fore be accessible, and their positions should be indicated by a conspi. 
cuous mark. 

13. Joining of Cables in Certain Places. — Soldering of joints is prohibited 
in any place or part of a mine to which General Rule No. 8 of the Coal 
Mines Regulation Act, 1887, applies. In such places conductors must be 
connected by means of metal screw clamps, connectors or their equivalent. 
These connectors must consist of separate clamps on each cable end, with 
& gap between, which must be bridged across by a link making contact 


| under oil, or in & gas-tight box. The lioks should be easily removable 
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for dividing the cables when required for testing purposes. The con- 
nectors must be constructed with &mple contact suface to prevent any 
perceptible rise of temperature when carrying twice the full load. When 
ihe separate conductors of cables, at different potentials, such as twin, 
triple or concentric cables, are connected in the same box, ample insula- 
tion and mechanical protection must be provided between the conduotors. 
On no account may wires, other than signalling wires, or cables be joined 
by merely twisting them together. - 

14. Overhead Lines on Surface. —It shall be permissible to use on the 
suface bare overhead wires under the following conditions :— 

(a) Every overhead line shall be attached to supports at intervals not 
exceeding 200ft. where the direction of the line is straight, or 150ft. 
where the line makes an angle at the point of support. 

(b) Every support for an overhead line shall be of durable material, 
and properly stayed to withstand forces due to wind pressure, change of 
direction or unequal lengths of span, and have a factor of safety of at 
least 10, calculated from the weight of the wires only. The wires must 
have a factor of safety of at least five at 30°F. 

(c) All overhead lines shall be attached to insulators, and shall be so 
guarded that they cannot fall away from the supports. 

(d) The overhead lines shall at every part be absolutely clear of any 
traffic going under them. 

a Whenever overhead lines are used they must be protected by 
efficient lightning arresters. | 

(f) Bervice lines from overhead lines shall be connected as directly as 
possible to suitable insulators firmly attached to some portion of the 

remises which is not accessible to any person without the use of a 
der, and from this point they shall be efficiently enclosed and protected. 


15. Buried Lines оп Surface.—Cables buried on the surface shall be 
continuously insulated. Unarmoured cables must be mechanically pro- 
tected by suitable material. High-tension cables must not be placed in 
the same trough or conduit with low or medium-tension cables, unless 
they are each separately protected by earthed metallic shields. 

16. Shaft Cables.— All cables used in shafts must be highly insulated 
and substantially fixed. Shaft cables shall be properly supported at 
intervals, varying according to the weight of the cable. Where thecables 
are not completely boxed in and protected from falling material, space 
should be left between them and the side of the shaft that they may yield, 
and so lessen a blow given by falling material. They shall, if reasonably 
practicable, be taken down the down.cast shaft and along the main 
intake airways. 

17. Underground еар As the condition of underground roads 
is very variable, the manager shall be responsible for placing the cables 
in positions where they will be least liable to be damaged by falls of roofs 
or sides, or by tubs or trams passing or getting off the road, 

(b) Where the cables in main haulage roads cannot be kept at least 
lft. from any part of the tub or tram, they shall be specially protected. 
When single cables are used they shall, if practicable, be fixed on 
opposite sides of the road. 

с) The fixing with metallic fastenings of cables and wires not provided 
with metallic covering to walls or timbers is prohibited. 

(d) Cables when suspended shall be suspended by leather or other 
flexible material in such а manner as to allow of their readily breaking 
away when struck, before the cables themselves can be seriously damaged. 

(e) Trailing cables for portable machines shall be specially flexible, 
heavily insulated, and protected with either galvanised steel wire 
armouring, extra stout braiding, hose pipe, or other effective covering. 
Trailing cables shall be regularly inspected, and any defects in them 
promptly repaired. 

(f) At points where the flexible conductors are joined to the main 
cables, a fixed terminal box must be provided, and be of such design that 
the lugs can be securely clamped without risk of undue heating, and 
that no live metal can be exposed when the lid is closed. A switch shall 
be fixed close to or in the terminal box capable of entirely cutting off the 
supply from the terminal box and motor. 


18. Cables to be Protected during Repair of Roads or Blasti ng.— Where 
main or other roads are being repaired, or lasting is being carried out, 
ео ш protection must be used во that the cables cannot be 

amaged. 
Section IV.— Switcues, Fuses AND Cor. ours. 

1. Switches to be of Suitable Design.—Every switch must be of such a 
type and size that it will not overheat when the full current flows con- 
tinuously ; when it is switched off under full load it must not be possible 
to form an arc, and it must be incapable of remaining in partial contact, 
and its handle must be insulated and so arranged that the hand cannot 
touch live metal. 


2. Fuses to be of Suitable Design.—Fuses must be so proportioned that 
no overheating can take place in any part when the full current flows 
continuously. They shall effectually interrupt the current when a short- 
circuit occurs, and also when the current through them exceeds the 
working current by 100 per cent. Their covers must be of incombustible 
material, and either non-conducting or of rigid metal lined with insulat- 
ing incombustibie material, and kept clear of all internal mechanism. 
Fuses must not be placed in wall sockets, ceiling roses, or switch covers. 

3. Material, Marking and Replacing of Fuses.—Hard metal or soft 
metal soldered to hard-metal lugs must be used for fuses. They shall be 
stamped or marked with the current for which they are intended to be 
used, and shall only be changed or replaced by an authorised person. In 
the event of a fuse melting, its circuit must be switched off before the fuse 
is replaced. 


4. Enclosure of Switches, Puses, Ёс, not in Machine Rooms.—All live 
parts of switches, fuses and cut-outs not in machine rooms or in com. 
partments specially arranged for the purpose must be coverel. These 


covers must be of incombustible material, and must be either non- 
conducting or of rigid metal, and, as far as practicable, clear of all 
internal mechanism. 

5. Makeshift Switches not Permissible.—All points at which the circuit 
has to be made or broken shall be fitted with proper switches. The use 
of hooks or other makeshifts is prohibited. 

6. Prohibition of Open Type Switches and Fuses in certain places.—In 
ahy place or part of a mine to which General Rule No. 8 of the Coal 
Mines Regulation Act, 1887, applies, the use of open type switches, fuses 
and cut-outs is prohibited; they must either be enclosed in gaa-tight 
boxes, or break under oil. 


SECTION V.—Morons. 


1. Switches to be placed near Motors.—All motors, together with their 
starting resistances, shall be protected by switches capable of entirely 
cutting off the pressure and fixed in & convenient position near the motor. 

2. Ammeter for each Motor.—Every motor in a machine room shall be 
provided with a suitable ammeter to indicate the load put upon the 
machine. 

3. Motors to be worked without Undue Heating.—Motors must not be 
worked at a heavier load than they can carry for a six hours’ run, with 
a maximum rise of temperature attained by any accessible part of the 
motor of 80°F. as measured by a thermometer. 

4. Protection for Cables passing through Metal Casings, dc. Special 
care must be taken to ensure that the holes, where unarmoured cables or 
wires pass through metal frames or into boxes or motor casings, are sub- 
stantially bushed with insulating bushes, and, where necessary, with gas- 
tight bushings, which cannot readily become displaced. All the internal 
machine connections shall be efficiently protected against damage by 
accident or rough usage. 

5. Provision of Flame-tight Enclosure of Motors, &c., in certain places, 
which are only to be opened by Authorised Persons.—In any place or 
part of a mine to which General Rule No.8 of the Coal Mines Regulation 
Act, 1887, applies, all motors, unless placed in such rooms as are sepa- 
rately ventilated with intake air, shall have all their current-carrying 
parts, also their starters, terminals, and connections, completely enclosed 
in flame-tight enclosures, made of uninflammable material, and of sufficient 
strength as not to be liable to be damaged should an explosion of fire- 
damp occur in the interior, and such enclosure shall not be opened except 
by an authorised person, and then only when the current is switched off. 
The pressure shall not be switched on while the enclosures are open. 

6. Current to be Switched on gradually.—When starting а motor the 
switch block shall not be moved across the contacts with one rapid move- 
ment, but with a slow movement until the armature has attained its 
proper speed, and care must be taken that the strain is put on the 
machine gradually. 

7. Enclosure of Portable Motors.—Portable motors which are fed by 
flexible cables must be provided with strong terminal boxes for making 
secure mechanical and electrical contact with the cable lugs, as provided 
in sec. III., rule 17 (f); the boxes must entirely enclose all live metal, 
and the lids must be firmly screwed down. These boxes must be securely 
attached to the machines, or be designed to form a part thereof. 

8. Motors to Cease Working if Fire-damp is present.—In any place or 
part of a mine to which General Rule No. 8 of the Coal Mines tion 
Act, 1887, applies, a е lamp or other suitable apparatus for the 
detection of fire-damp shall be provided for use with each machine when 
working, and, should any indication of fire-damp appear on the flame of 
the safety lamp or other apparatus used for the detection of fire. damp. 
the person in charge s immediately stop the machine, cut off the 
current at the gate end or nearest switch, and report the matter to an 
official of the mine. 

9. Current to be cut off at Motor if Machine is jammed.—In cases 
where the cutter of a coal-cutting machine becomes jammed, the current 
shall be immediately cut off from the motor, and the tension holding the 
machine up to the face shall be released. The machine shall not be 
re-started until the increased load upon the cutter has been removed. 

10. Manager to specify Length of Period of Continuous Work of Coal- 
cutter.—A coal-cutter motor shall not be i continuously at work for a 
period of time exceeding a maximum period, which shall be specified in 
writing by the manager. | 

11. Casing of Portable Motors to be opened once a Week.—The casing 
of all portable motors shall at least once a week be opened by a com- 
petent person appointed by the manager, aud the parts of the motor so 
enclosed shall be cleaned, and all dust and dirt be removed before the 
casing is replaced. | 

12. Daily Examination of Portable Machinery and Accessories. —All 
portable machines, when in use, and their trailing cables, with дуа. 
fuses, and other appliances, shall once in every 24 hours be examined by 
& competent person or persons appointed by the manager. | 

13. Authorised Person to be in Charge of Portable Machines. Current 
to be cut off at Close of Work.—The person in charge of a coal-cutter а 
drilling-machine shall be a thoroughly competent man duly autho ar 
by the manager ; he shall not leave the шап e while it is working, a 
shall, before leaving the working place, see that the current is cut 
from the trailing cables. He must not allow the cables to be dragged 
along by the machine. | 

14. No Repairs to Portable Machines while Current is on.—No теран 
shall be made to any portable machine until the pressure has been cut 
from the trailing cables. 

15. Portable Machines to Cease Working when Out of 5 
any sparking or arc be produced outside a coal- cutting or other porta 


machine, or by the cables or rails, the machine shall be stopped and 
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the occurrence reported to an official of the mine, and the machine shall 
not be worked again until the defect is repaired. 


16. Manager to Fir Interval between Wedges in Holing.—Wedges or 
blocks shall be systematically inserted into the holing cut as the cutter 
progresses, and at a distance apart to be fixed by the manager. Where 
the holings left by the machine are found to be sufficient to act in place 
of wedges, wedges need not be inserted. 


SkcTioN VI.—Execrric Locomotives. 


1. Electric Locomotives only permissible in certain places, and then 
with Medium and Low Pressures only.—Electric haulage by locomotives 
by the trolley system is not permissible in any place or part of a mine to 
which General Rule No. 8 of the Coal Mines Regulation Act, 1887, applies. 
On this system no pressure exceeding the limits of medium pressure may 
be employed. 

2. Protection from Danger of Shock.—The cab of the locomotive and 
all trucks used to convey persons shall be so roofed that persons riding 
are efficiently screened from contact either with the trolley wires or the 
roof of the road. 


8. Position of Trolley Wires and Conditions of Working.—In drifts and 
underground roads the trolley wires must be placed so that they are at 
least 7ft. above the level of the road or track, or the pressure must be cut 
off from the wires during such hours as the roads are used for travelling 
on foot. The hours during which travelling on foot is permitted shall be 
clearly indicated by notices and signals placed in a conspicuous position 
at the ends of the roads. At other times no one other than a duly 
authorised person shall be permitted to travel on foot along the road. 

4. System of Returns.—On this system either insulated returns or 
uninsulated metallic returns of low resistance may be employed. 

5. Separate Generator to be Employed for Locomotires.— In order to 
prevent any other part of the system being earthed, the current supplied 
for use on the trolley wires vith an uninsulated return shall be generated 
by a separate machine, and shall not be taken from or be in connection 
with electric lines used for any other purpose. 

6. Protection of Storage тоту Locomotives in certain Mines.—1t 
Storage battery locomotives are in any place or part of a mine to 
which General Rule No. 8 of the Coal Mines Regulation Act, 1887, applies, 
the rules applying to motors in such places shall also be deemed to apply 
to the boxes containing the cells. 


Section VIT.—Enectric LIoHTINO. 

1. Lampholders, Switches, £c., not to be directly fixed to Metal or 
Timbering.—Lampholders, switches or other fittings must not be directly 
fixed to the timbering or metal work, but to hard wood or incombustib‘e 
non-hygroscopic insulating base blocks. 

2. Use of Arc Lamps.—All arc lamps shall be so guarded as to prevent 

ieces of ignited carbon or broken glass falling from them, and shall not 
used in situations where there is any danger from the presence of coal 


dust. They shall be so screened as to prevent risk of contact with 
persons. 
8. Pressure for Lighting.—For lighting purposes only low-pressure 


electricity shall be used, unless the conditions set out in rule 5, 
вес. I., are complied with. 


4. System of Wiring.— Small wires for lighting circuits must be either 
conveyed in pipes or casings, which, if underground, shall be non- 
inflammable, or suspended from porcelain insulators, or tied to them with 
some non-conducting material which will not cut the covering, and so 
that they do not touch any timbering or metal work. On no account 
must staples be used. If metallic pipes are used they must be electrically 
continuous and earthed. If separate uncased wires are used they must 
be kept at least 2in. apart, and not brought together except at lamps or 
Switches or fittings. 

5. Wires not to be Subjected to Mechanical Strain.—No wire carrying 
& current shall be used underground to support a lamp, or be otherwise 
subjected to mechanical strain. 

6. Vacuum Lamps only Permissible in certain places.—In any place or 
part of a mine to which General Rule No. 8 of the Coal Mines Regulation 
Act, 1887, applies, vacuum lamps must alone be used; they shall be 
enclosed in gas-tight fittings of strong glass, and have no flexible cord 
connections. The wires must be protected by a strong continuous 
metallic sheathing efficiently earthed. 


7. Lamps to be Changed only by Authorised Persons and when Current 
is on in certain places. —Lamps underground shall only be changed by 
a duly authorised competent person. While lamps are being changed on 
any circuit in any place or part of a mine, as mentioned in Rule 6, the 
supply must be switched off from that circuit. 


8. Other Lights to be provided at certain places in case of Failure of 
Electric Light.—At every entrance between the top and bottom of the 
shaft and at the shaft bottom, and in all machine rooms and at other 
places where the failure of electric light is likely to cause danger, a 
sufficient supply of safety lamps or other suitable lights shall be main- 
tained for use in the event of a failure of the electric light. 


Бесттох ҮПІ.—8нот FIRINO. 


1. Shots to be Fired Electrically in places to which the Explosives in 
Coal Mines Orders apply.—All shots in places to which the Explosives 
in Coal Mines Orders apply shall be fired by electricity, and only by 
such persons as are duly authorised in writing, High-tension magneto- 
generators shall be enclosed in flame-tight cases when used in such mines. 

2. Firing Cable to be not less than 25yds. in length.—The shot-firing 
cable shall be of such length as to enable the shot-firer to be out of 
danger from projected material, and shall in no case be of less length 
than 25yds. 


8. Method of Connecting up for Firing.— The shot-firing cable shall be 
first connected to the detonator or fuse wire by the shot-firer, and not 
connected to the electric-firing apparatus until all persons in the vicinity 
have taken cover. 


4. Detachable Key or Plug of Magneto-generators to be in Custody o 
Shot.firer. —The handle or key of a magneto shot-firing apparatus shall 
be detached when not required for firing, and shall under no conditions 
pass from the personal custody of the shot firer whilst on duty. Magneto 
machines must be frequently tested to ensure that they give the necessary 
pressure and current. 

5. Detachable Plug of Cell Batteries to be in Custody of Shot-firer. 
Batteries to be Tested for Kfliciency.—Primary or secondary batteries 
when used for shot-firing shall be provided with a removable connecting 
plug or key, without which the circuit cannot be closed, and this plug or 

ey shall detached when not required for firing, and shall under no 
conditions pass from the personal custody of the shot-firer whilst on 
duty. Such batteries must be frequently tested to ensure that they give 
the necessary pressure and current. 

6. Electricity from Light or Power Mains not to be used except under 
certain conditions and then only in Sinking Shafts, dc. Electricity from 
lighting or power cables shall not be used for firing shots, except in sink- 
ing shafts or stone drifts, and then only when a special firing plug, button 
or switch is provided, which plug, button or switch shall be placed ina 
fixed locked box, and shall only be accessible to the authorised shot-firer. 
The firing cable or wires shall not be connected to this box until imme- 
diately before it is required for the firing of shots, and shall be discon- 
nected immediately r the shots are fired. 

7. Cable to be disconnected before any Person approaches Missed Shot.— 
No person shall approach a shot which has been attempted to be fired by 
electricity and failed to explode until the firing cable or wires have been 
disconnected from the apparatus. 

8. Firing Cable not to be in Contact with other Cables. When shot- 
firing cables or wires are used in the vicinity of power or lighting cables, 
sufficient precautions shall be taken to prevent the shot-firing cables or 
wires from coming into contact with the lighting or power cables. 


Sxction IX.—S1IGNALLING. 


1. Signal Wires not to come into Contact with other Wires.—All proper 
recautions must be taken to prevent electric signal and telephone wires 
rom coming into contact with other electric conductors, whether insu- 

lated or not. 

2. Prevention of Circutt Leing Accidentally Closed.—Contact makers or 
push buttons of electric signalling circuits shall be so constructed and 
placed as to prevent the circuit being accidentally closed. 

8. Limit of Pressure where Bare Wires are used in certain places.—In 
any place or part of & mine to which General Rule No. 8 of the Coal 
Mines Regulation Aet, 1887, applies, bare wires shall not be used for 
signalling circuits except in haulage roads, and the pressure shall not 
exceed 10 volts in any one circuit. If the length of line would otherwise 
necessitate a higher pressure, suitable relays must be provided. 


Section X.—ErzxcrRIc RR-LIORHTINO or Sarety Lamps. 


1. Authorised Person to be in Charge of Re- lighting Apparatus, and to 
Examine Lamps before Re-issue in certain mines.—In mines to any place 
or part of which General Rule No. 8 of the Coal Mines Regulation 
Act, 1887, applies, when safety lamps are re-lighted underground 
by electricity, the manager shall select & suitable station or stations, 
which are not in the return air-way, and in which there is not likely to 
be any accumulation of inflammable gas; and no electric re-lighting 
apparatus shall be used in any other place. The re-lighting apparatus 
shall be securely locked so as not to be available for use except by 
persons authorised by the manager to re-light safety lamps, and who 
shall examine all safety lamps brought for re-lighting before they are 
re-issued, 

2. Apparatus to be Enclosed in Flame-tight Case.—All such apparatus 
shall be enclosed in a flame-tight casing, and shall be provided with a 
suitable switch or safety plug, so that no sparking can occur except 
between the terminals provided for the purpose inside the safety lamp. 


Section XI.— EXEMPTIONS AND MISCELLANEOUS. 


1. Exemption for Existing Installations with Inspector's Leave.—Not- 
withstanding anything contained in these rules, any electrical works or 
apparatus installed or in use before the coming into force of these rules 
may be continued in use unless an inspector shall otherwise direct or 
subject to any conditions that he may prescribe. 

2. Exemption from Rules in Special Cases.—An inspector may by 
writing, signed by him, dispense with any of the above rules in any case 
in which the special circumstances appear to him to render such exemp- 
tion necessary or desirable. 

3. Sec. 42 of Coal Mines Regulation Act and Sec. 18 of Metalliferous 
Mines Regulation Act.—In case any difference of opinion shall arise 
between an inspector and an owner as to any requirement or exception 
under this section, the same shall be settled as provided in sec. 42 of the 
Coal Mines Regulation Act, 1887, or in sec. 18 of the Metalliferous Mineg 
Regulation Act, 1872. 


Royal Society — А топо the Papers down for reading yes- 
terday was one by Prof. J. Walker, F.R.S., on “Theory of 
Amphoteric Electrolytes,” and another by G. C. Simpson on 
* Atmospherical Radio-activity in High Latitudes,” commu- 
nicated by Prof. A. Schuster, F.R.S. 
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a — —u—u:ĩ) 
AUTOMATIC DEYICES. 


We have on former occasions deplored the fact that fashion 
should often play too prominent a part in engineering. That 
there must be some effect of this nature is unavoidable. 
Younger engineers and the profession generally will naturally 
look to eminent men and leaders in the industry for guidance, 
and their own ideas, whether consciously or unconsciously, 
will be moulded to some considerable extent by the views 
and public pronouncements of these leaders. Moreover, 
certain habits of thought have also been imported from 
abroad together with machinery and plant, and the former 
must of necessity have their influence upon the men who 
are accustoming themselves to make use of the latter. The 
result of this should on the whole be beneficial, and it 
would, in fact, always be so if the correct amount of impor- 
tance were always attached to each of the ideas which act as 
impulses from without, and if the proper correcting coefficients 
are applied in order to assimilate to prevailing conditions 
that which has been newly acquired. Unfortunately, how- 
ever, this does not always happen, and there is a danger that 
a fashion which has initially resulted from particular eireum- 
stances may invade territory in which its adoption is not alto- 
gether suitable. Of late we have been importing many electrical 
engineers and much machinery from America, and we have 
been charmed by several of the ingenious automatic devices 
that have been evolved in that country, where the saving of 
unskilled and what may, perhaps, be termed low-skilled labour 
has always been regarded as a question of first importance. 
It has been the custom in that country to consider the saving 
of working expenses in the immediate future to be worth 
a large increase in initial capital outlay, and the question 
of ultimate life and renewal of plant has been relegated to the 
background in the land of “ wholesale scrapping." In con- 
sequence, there has been in the United States a development 
of automatic devices far in excess of the requirements of other 
countries, and this development has been even in some res- 
pects in excess of the country's own requirements, for it has 
been fostered by the natural inventive talents of the Americans. 

Every branch of electrical engineering has now been attacked 
by the craze for automatics, and the fashion has reached a point 
where à word of warning may not bo out of place. In nearly 
every case we are willing to admit that the principle is right— 


as right “as rain," we might say, for the analogy conveys much 
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in view of the present weather conditions. It is possible, in 
fact, to have too much of a good thing, whether it be rain, or 
those automatic devices which are dependent on human agency 
for their conception. Take, for instance, the application of 
automatic devices in electrical engineering that has come most 
to the front lately, viz., the multiple unit traction system. 
The advantages of distributing the motor cars in the train, 
instead of employing one single locomotive or motor car to 
draw it, have long been realised—we believe, even before the 
name “multiple unit system " was invented. The next step 
was obviously to devise a means to control the motors 
on the various cars from one controller in the front car. 
This, however, in its crude form, would necessitate the employ- 
ment of several cables conveying heavy currents along the 
whole length of the train, and, therefore, the equivalent of 
controllers were placed on all the motor cars, and these were 
actuated by relays termed “contactors.” For working the 
contactors, a supplementary set of low-power circuits con- 
nected to a small master controller had to be added; and in 
some systems of multiple unit control the method is removed 
a step further from direct control, by the employment of 
pneumatic devices for working the controllers, the valves of 
the pneumatic appliances being opened and shut by means 
of the supplementary low-power clectrie circuit. The systems 
which are already in use apparently work well, but a step 
further in this long chain of inter-dependent automatic 
devices—even if it be not so final as the replacement of the 
motorman in the front car by an automaton or by gear 
worked automatically from the track — would as likely as not 
so weaken the whole connection as to cause electric railway 
engineers to return in a panic to a more primitive system. 
Another automatic device, the use of which has recently 
extended in the United States, is the ‘ remote control" switch- 
board. In view of the one or two disastrous fires that have 
occurred in generating stations, the general idea of placing 
each switch in a separate fire-proof chamber, and working them 
all electrically or pneumatically from a single keyboard, has 
much to comment it, especially in view of the large currents 
or high voltages which are dealt with at the main switches. 
But here again there is danger if the principle is carried 
too far. In breaking, on the occurrence of a short circuit, 
the reiding of the ammeter is not so impressive as the appear- 
ance of the arc at the circuit-breaker, and many of our tramway 
engineers would not willingly accept the idea of a circuit- 
breaker being replaced by the pressure of a button on a key- 
board remote from the circuit-breaker itself. "Trouble from 
such a cause could, doubtless, be prevented by the addition of 
another automatic device as a safeguard, and this points to one 
of the dangers of automatics, namely that the inventor can 
never stop, but, in order to render his system perfect, has to 
devise automatic upon automatic to provide for every con- 
tingency. This has, in fact, happened in the case of the tele- 
phone switchboard, the latest development of which, although 
bewildering in its ingenuity, is also bewildering in itscomplexity. 
In the new trunk telephone exchange to which we refer, a 
successful attempt has been made to produce a common-battery 
Juminous signal board, the operating of which is as simple as 
possible although it has to work in connection with a number 
of other exchanges with calling and clearing arrangements of 
various degrees of automatism. The result is the most 
intricate combination of relays and other devices that we have 
ever seen in a telephone exchange. So far is the principle 
carried out, in fact, that we should not have been surprised to 
find on the switchboard a blue lamp associated with an 
automatic cut-off device to put a subscriber out of circuit 
should his language exceed the bounds of parliamentary 


usage in the event of the failure of one of the existing 
automatic devices. 

To return to traction and lighting switchboards, however, 
we will not pass too hasty judgment on the “remote-control ” 
board, for we hope soon to hear more of the one which it is 
proposed to instal at the new generating station of the London 
County Council tramways. Although, as we have said, 
several boards of this nature have been employed in the 
United States, there has been little record of the experience 
which has accompanied their use over an extended time. The 
latter part of a Paper by Mr. H. S. MEYER commenced 
in this issue, describes a new system of voltage regulation by 
means of an automatic device, but, however excellent this 
device may be, most engineers in this country will agree that 
itis unnecessary. A certain amount of automatism is necessary 
in electricity works and, indeed, in the operation and control 
of electrical machinery gencrally, but it is dangerous to follow 
the dictates of fashion in this direction too far. We will 
remind our readers of an old saying attributed to Mr. EDISON : 
* The best automatic device is a nigger." 


OBITUARY. 


WILLIAM THOMAS ANSELL. 

We regret to record the death of Mr. William Thomas 
Ansell, which took place at Southsea on the 12th inst., in his 
82nd year. He was the son of Dr. Ansell, a noted London 

hysician, and was educated at, Bruce Castle, Tottenham, and 
m Paris. Through his mother he inherited extensive sugar 
estates in Berbice, and the first five years of his business life 
were devoted to their management. 

Mr. Ansell returned to England in 1845, and joined the 
service of the Electric Telegraph Co. in November of 
that year, prior (9 its incorporation in March, 1846, under 
the auspices of tlk late John Lewis Ricardo. Mr. Ansell 
successively held the position of assistant superintendent 
of the Midland district, manager of the Liverpool office 
(1849) and of Glasgow for a short time, returning to 
take the superintendence of the Manchester District (includ- 
ing Liverpool), but left in a few months to organise the 
Great Western district, then in course of formation. He 
remained in Bristol till late in 1857, when he was appointed 
general superintendent of the company. In consequence, 
however, of impaired health, through the severity of his 
duties as general superintendent, he obtained leave of absence 
from 1858 to 1861; but the energy which had charac- 
terised his official career was ill-suited to an idle life, and, 
quickly utilising the opportunity thus afforded him, he 
accepted temporary service in cable work in the Levant 
and in Turkey under Messrs. Newall & Co. On his return 
to England Mr. Ansell was appointed general superintendent 
and engineer in Ireland for the Electric and International 
Telegraph Co. with his headquarters at Cork. During the 
eight years of his stay in Cork he threw himself with charac- 
teristic energy into the municipal life of the city, and on 
retirement from Ireland consequent on the transfer of the 
telegraphs to the State in 1869 he received illuminated 
addresses with a service of plate, both from his brother 
councillors and from the leading inhabitants, headed by 
Lord Fermoy. Similar testimonials had previously been 
received by him from the Liverpool and Great Western 
districts. He entered the service of the Eastern Telegraph 
Co. in 1870, and remained with them as traffic superintendent 
until his retirement in January, 1897, when he retired from 
active service with a pension. It had been his good fortune 
during his career to be in the vanguard of those employed in 
extending and organising the telegraphic system, and he was 
consequently known and esteemed throughout the telegraph 
world. 

In November, 1895, Mr. Ansell completed his 50 years of 
service in telegraphy, an event which was celebrated by a 
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dinner and a presentation in London. He was a Fellow of the 
Royal Geographieal Society, and has been a member of the 
Council of the Institution of Electrical Engineers. Amongst 
his other duties in connection with submarine telegraphy he 
had charge, under the managing director, of the staff depart- 
ment of the Eastern Telegraph Co., and his genial and 
energetic presence will be long remembered by those who 
knew him. His loss will be felt by an unusually large circle 
of friends in all parts of the world. Mr. Ansell leaves a 
widow, a son in the electrical department of the Eastern 
Telegraph Co., and two married daughters. 

The funeral took place at Southsea on the 16th inst. and 
was largely attended, the cable companies being officially 
represented by Mr. J. T. Crowe. Many other former col- 
leagues were also present. The service was conducted by 
Canon Blake, a friend of the family. 


REVIEWS. 


(Copies of the undermentioned work can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


The Law Relating to Injuries to Workmen. By F. G. NxAvn, 
LL.D. (London: Effingham Wilson.) Is. 6d. net. 

There are few books which fulfil their professed object so 
well as Dr. Neave's little volume, which is written in a 
popular, non-technical manner, and is intended for persons 
without legal training. Part I. is devoted to the Workman's 
position at Common Law, separate chapters being devoted to 
the extent of the master's liability for negligence, the develop- 
ment of the doctrine of Common Employment, and the extent 
and scope of the maxim *'Volenti non fit injuria.” In the 
second part, which is divided into seven chapters, a concise 
and accurate account of the changes introduced by the 
Employers’ Liability Act of 1880 is given. Part III., which 
deals. with the Workmen's Compensation Acts of 1897 and 
1900, contains a good synopsis of the scope of the acts, the 
persons who are entitled to claim, and the persons liable 
to pay compensation, the amount of compensation payable, 
&c. The last two chapters deal with procedure and the 
choice of remedies where the workman may claim under the 
Employers’ Liability Act or the Workmen's Compensation 
Acts. Dr. Neave has adopted the wise course of stating 
the facts of cases and giving the principle to be deduced 
therefrom, which is preferable in popular books to refer- 
ring his readers to reports of decided cases. Frequently 
it is a matter of difficulty even for lawyers to deduce the 
proper principle from and to ascertain the ratio decidendi 
of a case, and no useful purpose is served by referring 
ordinary laymen to technical reports. As our readers 
know, the Factory Act of 1901 made various new undertakings 
factories, including electrical stations (defined as “any premises 
or that part of any premises in which electrical energy is 
generated or transformed for the purpose of supply by way of 
trade or for the lighting of any street, public place, or public 
building, or of any hotel or any railway, mine, or other indus- 
trial undertaking "), and by this indirect method of legislation 
the scope of the Workmen's Compensation Act, 1897, was 
extended. Consequently, most of our readers will be interested 
in a work, which is clear, concise and accurate, and should prove 
equally useful to employers and employed. 


Die Versorgung der Städte mit Elektricitat. Ву Osxar von 
Милев. Vol. II. (Stiittgart: Arnold Bergstrasse.) 1903. 18m. 

In reviewing the first volume of this book nearly seven 
years ago, we referred to the fact that no really good technical 
work existed on the design of electricity supply works. The 
first volume dealt only with a small part of the whole subject, 
and we looked forward to the early appearance of a second 
volume to fill a gap that actually existed in technical litera- 
ture. Since then, however, two English books on the same 
subject have been published and one German work, so that 
when the second volume appeared last year the gap which we 
have alluded to was already filled. The volume may be recom- 
mended to the German electrical engineering student, however, 
and 41-0 *^ the English engineer who desires a general super- 


ficial knowledge of Continental central station practice. It is, 
however, essentially a text-book for students rather than a 
treatise written for the benefit of engineers. Numerous excellent 
drawings of electricity works are given, but the reader is not 
informed which particular electricity works they represent, 
and the influence of particular local conditions on the various 
points of design are not dwelt upon sufficiently. The 
experience gained in working stations with different patterns 
of plant and different systems is not related ; and, in fact, the 
book is purely descriptive. 

Systematic arrangement of the contents has been carried 
out to such a degree as to make it a fault, and each constituent 
part of a central station equipment is described by itself, exactly 
in its proper place, so that the dependency of the modification 
of design in one part upon a corresponding modification in 
another part will frequently be lost sight of. We give the 
following example as a warning to other book-makers :— 
Chapter VII. is on the internal equipment of stations and sub- 
stations, and part B of this chapter is on electrical equipment. 
This section is divided into sections 1 and 2, continuous and 
alternating-current systems, which in their turn are sub- 
divided into sub-sections a, b, c and d, of which the last is on 
switchboard arrangement and equipment, sub-sub-section a 
being arrangement, and sub-sub-section f equipment. Sub- 
sub-section a is again sub divided into lst, 2nd, 3rd... . 
19th case. The 6th case is *Zweileitersystem mit Haupt- 
dynamomaschinen, mit Accumulatoreo und Verwendung einer 
Zusatzmaschine in Serienschaltung,” which only means Two- 
wire system, with battery and series booster ; and under yet 
another sub-heading we find the connections for the booster 
motor. Under what section, sub-section, sub-sub-section and 
heading the reader will learn how he may decide the best output 
and general design for this motor to meet any particular case, we 
have not sufficient patience to ascertain. Probably these points 
are omitted. The index is bad, and affords little assistance in 
these searches. А third volume is promised, although it was 
stated in Vol I. that the work would be completed in the 
second volume. | 


-5 


CONTEMPORARY ELECTRICAL SCIENCE. 


[Compiled by E. E. FOURNIER D'ALBE.] 


Emission of N-rays by Ferments.—In connection with the 
work of Charpentier and Meyer, M. Lambert has inquired 
whether the soluble ferments, whose action is so important for 
the functions of most tissues, do not also emit N-rays. The 
experiments made in this connection gave an affirmative result, 
especially in the case of the ferments concerned in the digestion 
of albuminoid matter. Thus, a small morsel of fibrine placed 
in a tube containing activated pancreatic juice shows an 
emission of N-rays whose effect disappears shortly after the 
tube has been removed. A similar effect is produced by 
placing a piece of fibrine in artificial gastric juice consisting of 
a 5 per cent. solution of pepsine mixed with a 0:4 per cent. 
solution of hydrochloric acid. The tube in which the digestion 
was going on could be picked out of a number of others con- 
taining various substances by means of the luminosity 1 
produced on the screen. The author describes a direct photo- 
graphie verification of this effect, which is of considerable 
interest. He took two small portions of the same sulphide 
screen, and after a short exposure to sunlight placed them 
on two separate photographic plates, with a digestion tube 
mounted over one of them. On development it was found 
that the screen exposed to the digestion tube had produced a 
darker patch on the photographic plate than the other screen. 
The author believes that the strains undergone by the fibrine 
in the digestive process bring the phenoraenon into line with 
Blondlot's experiments on N-rays from strained bodies. 

[Lamnert, Comptes Rendus, January 25, 1904.) 


Action of a Magnetic Field upon Faintly Luminous Bodie:.— 
C. Gutton has found that the effect produced by N-rays upon 
a luminescent screen may be imitated by means of a nom 
uniform magnetic field. If a piece of cardboard provided with 
several patches of collodion emulsion containing phos phores 
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cent sulphide is shifted along a bar magnet, it is noticed that 
the patches near the poles are has rni than the patches near 
the middle of the net. To eliminate any possible effect 
due to N-rays, the author enclosed the magnet in a leaden box 
but without thereby affecting the result. The action also 
takes place in a vacuum, for a screen enclosed in a vacuum 
shows the same effect. If a solenoid is used instead of a 
magnet, it is noticed that no effect is produced in the centre 
of the coil, though the field is strongest there, but that the 
strongest effect is produced where the field is least uniform. 
No effect is produced between the pole-pieces of a powerful 
Faraday magnet, but a decided effect may be observed just 
outside. Generally, the screen shines out when placed in a 
field whose lines of force are not parallel. The effect is 
extremely sensitive. The slight modification of the earth's 
magnetic field produced by a bar of bismuth, a solution of 
ferric chloride, or a wire traversed by a current of 10 micro- 
amperes and placed at a distance of lcm. suffices to produce an 
increase in the luminosity of the screen. The author announces 
provisionally that he; has thus succeeded in proving the 
magnetic effect of electric convection. He also states that the 
non-uniform magnetic field, like tho N-rays, M an 
increase in the sensitiveness of the human eye. He employed 
screens of black paper, lead and other substances in order to 


separate the various effects. 
(C. Осттох, Comptes Rendus, February 1, 1904. 


Addendum.—In the Comptes Rendus of February 8th, M. 
Gutton describes how he proved the magnetic effect of electric 
convection by means of Rowland's arrangement and a lumin- 
escent screen. М. Bichat proves that the “conduction ” of 
N-rays takes place by their successive reflection at the inner 
surface of the wire. 


Pyswloygical Action of N-rays and Conducted | Rays. — A. 
Charpentier has discovered two additional effects of N-rays. 
If a strong source of N-rays is placed about іст. behind the 
top of the skull, and a little above it, not only are faint 
luminous objects perceived with greater brightness and detail, 
but in absolute obscurity a faint luminous cloud is perceived, 
evidently due to a slight excitement of the visual nerve centre. 
The effect is distinctly shown when a copper wire is used to 
“conduct” the rays from the source to a small copper plate 
placed at the point indicated. The second new effect is 
objective, and consists in the enlargement of the pupil when 
the conducting plate is placed over the seventh cervical 
vertebra. The dilatation observed varies from 4mm. to 1mm. 
The apparent increase of luminosity previously mentioned 
is, however, not due to this enlargement of the pupil, as 
it remains the samo if the objects are viewed through pinholes. 

[A. CHARPENTIER, Comptes Rendus, February 1, 1904.) 


Emission of N-rays by Plants.—E. Meyer has found that 
plants omit N-rays whether they are kept in the dark or are 
exposed to light, and that there is no difference due to the 
action of light. He kept plants for five days in the dark, and 
found that at the end ol that time all their parts emitted 
N-rays. Seeds, sown and germinated in the dark, and ina 
closed vessel, emit N-rays in the same manner as plants 
germinated in the ordinary way. Nor is any difference made 
by sowing the seeds in a leaden box so as to avoid the storage 
of N-rays coming from without. Thinking that the action of 
the containing vessel might have something to do with this 
uniformity in the results, the author floated the germinating 
seeds on cotton wool in a large vessel full of water, but the 
screen shone out in tlie same manner as before. 

(E. Meyer, Comptes Rendus, February 1, 1904.] 


Are between Metallic Orides.— J. Stark has found that in 
certain circumstances an arc is more easily established between 
metallic oxides than between the metals themselves. He uses 
a vacuum tube in which the main current passes between the 
anode and the cathode and produces the ordinary glow phe- 
nomena, while the secondary current passes between electrodes 
at right angles to the primary electrodes, and is extinguished 
as soon as the main current is interrupted. At a pressure of 


over 50 volts and a vacuum of less than 0-5mm., the presence 


of a film of metallic oxide, or of a few fragments of it, facili- 
tates the production of an arc between the secondary electrodes. 
The author gives the following explanation of this effect. The 
lines of electric force proceed straight from the anode to the 
cathode, but if the latter bears a fragment of metallic oxide, 
they curve round it and enter the cathode at some other point. 
Nevertheless, the positive ions, having acquired a certain 
amount of momentum, go straight on, and impinge upon the 
oxide, thus increasing its temperature, and causing it not only 
to conduct electricity, but to evolve electrons in large quanti- 
ties. Wehnelt has already shown that metallic oxides project 
more electrons than pure metals at high temperatures, and 
hence the arc, which requires a liberal supply of electrons, is 
more easily formed at the oxide than at the pure metal. At 
atmospheric pressure, the author obtained à small arc between 
a carbon anode and a cathode of thorium oxide at a pressure of 
1,800 volts and with a current of 7 milliamperes. The anode 
remained quite dark. 
(J. Stanx, Physikal. Zeitschr., February 1, 1904.] 


An Optical Analogy to Hertz's Grating Experiment. —F. 
Braun has succeeded in producing with ordinary light waves 
the effect produced by Hertz with a grating of parallel wires, 
which was found to reflect electric waves vibrating in a plane 
parallel to the wires while it freely transmitted those waves 
which vibrated at right angles to the wires. An attempt to 
discover this effect in the optical sphere had already been made 
by Du Bois and Rubens, who found a certain amount of 
polarisation, but a ter transmission of parallel than per- 
pendicular waves. But this is due to the fact that the finest 
gratings at the сирк of those physicists consisted of wires 
001mm. thick. The author has succeeded better with wires 
disintegrated on a glass plate by means of a powerful electro- 
static discharge. The disintegrated wire, usually of silver, 
showed a clear central line where it had lain on the glass. On 
each side of that there was a narrow band of metal. Outside 
that again, there were fine metallic needles in the form of very 
pointed isosceles triangles. Outside those, there was a zone 
of finely-divided metallic dust. On the border between the 
needles and the dust, the author discovered portions where 
light vibrating across the plane of the needles was transmitted 
more freely than light vibrating parallel to the needles. The 
author hopes to render the phenomenon more amenable to 
quantitative measurement by destroying a set of thin plates of 
& complex organic compound of gold in such a manner that 
only the gold remains. "That ought to give a very fine and 
regular grating, which might be studied by means of Sielentopf 
and Szigmondy’s ultra-microscopic method. 

[F. Braun, Sitzungsber. Akad. Wiss., Berlin, January 21, 1904.) 


THE DISTRIBUTION OF ELECTRICITY IN SHIP- 
YARDS AND ENGINE WORKS.* 


BY J. A. ANDERSON. 


The first consideration in designing a distribution system for an 
engine works and shipyard is the choice of system to be adopted 
(1) for power, (2) for lighting. Some engineers advocate three- 
phase and others direct current throughout. The writer is, however, 
strongly of opinion that a combination of the two systems—namely, 
Bree phase for power and direct-current three-wire for lighting— 
(and, in special cases, power)— possesses the greatest advantage. 
This arrangement admits of a large momentary demand on the 
power side, and three-phase motors of 10 н.р. and under can be 
started up directly off the mains. The voltage drop does not appre- 
ciably affect the speed of the motor-generators for the direct-current 
supply, so that the lighting is unaffected. As most of my data is 
in connection with three-phase motors, a short description of the 
two types in general use with their respective advantages and dis- 
advantages may not be amiss :— 

1. Those with a squirrel.cage or short-circuited rotor, started 
by means of a compensator which reduces the voltage at the 
terminals of the motor, the transformer portion being cut out 
by means of a throw-over switch when the motor has attained 
maximum speed. Arrangements may be made by which fuses, 
calculated for the normal motor current, are cut into the motor 
circuit by the action of the throw-over switch. At starting, the 


* Abstract of a Paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers on Monday. 
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motor is protected by fuses, which let a considerable current pass, 
but when the motor has obtained maximum speed and the switch is 
thrown over, the lighter fuses are inserted in series with the heavier 
ones. The switch may be constructed to break the circuit in oil. 
Compensators usually have three separate sets of connections, 
designed, as a rule, to give 80, 60 and 40 per cent. ofthe line voltage. 

2. The slip-ring motor is from 10 (for the larger sizes) to 20 per 
cent, dearer than the squirrel-cage motor, and the latter type is 
a little more efficient and less complicated, but takes a large starting 
current. 

For ordinary use, therefore, the squirrel-cage motor is the better, 
although it has to be very heavily fused if started up against a load, 
ав 18 necessary in many cases in shipyards. It requires, however, 
much less attention, and the wiring is not so complicated and 
expensive. The last reason is sufficient to debar slip-ring motors 
for use on such machines as punches, shears and beam benders, 
where the starting gear has sometimes to be placed at a considerable 
distance from the motor. For such machines as winches and cranes, 
the slip-ring motor is the only one which will prove satisfactory. 
The Newcastle Electric Supply Co. have now out on bire over 
40 8-ton shipyard winches driven by 10 н.р. motors of the slip-ring 
type, and they are entirely successful from every point of view, 
especially from the point of view of economy. 

A winch was tried fitted with a 10 H. p. squirrel-cage motor, but it 
could only lift about 15 cwt. unless started with a slack rope, even 
when switching the motor direct on to the mains. 

Most of the machines in a shipyard should be separately driven. 
They have, as a rule, to be spaced far apart, which would increase 
the amount of shafting required to drive them in groups, and they 
have also to work very intermittently. 

The following figures taken from a shipyard shed, and until last 
January driven by a 50-N.H.P. Crossley gas-engine through a 
friction clutch, illustrate the amount of power wasted in driving 
shafting. Most of the shafting has been done away with and 
squirrel-cage motors installed, with very beneficial results. 


Gas Engine. 
Period of Test, Febraary 16 to July 16, 1902. 


Total gas consumption = 1,880,500 cubic ft. at 2s. 6d. per 


1,000, less 20 per dent £138 1 0 
Man in attendance .................................... 48 0 0 
Water РОИ FFF CF 411 0 
Oil and stores N eS wee ete T E € 5 0 0 

Това. окови REI ERA 3 1195 12 0 


The average daily gas consumption was about 8,320 cubic ft., and 
the average indicated horse-power about 62. Of this the indicated 
horse-power required to drive the main and countershafting was 
about 40. The attendance expenses above do not include cleaning 
and repairs beyond the ordinary cleaning and oiling allowance daily. 


Three-phase Motors, 


Period of Test, February 16 to July 16, 1903. Motors. н.р. 
Six punching and shearing machines, with & 74 n.r. 
motor оп each ...................... sse Sa At 6 .... 45 
One 27ft. by Iz in. plate rolls „ RP eee š 1. 30 
One scarfing machine and plate-edge planer à l 10 
One scarfing machine and plate-edge planer 1 10 
One 6ft. Gin. by lin. straightening roll, two counter- 
sinks, and one дтїпїзїопе....................... . 13 10 
Two counter-sinking machines ..... ubi ea ades we l5 
Ti! РРР 11. 110 


Units consumed = 82,916 at 1,44. = £145. 14s. 


In this case no man was required, the starting and stopping 
being done by the machine man, so that the saving effected equals 
£49. 18s. per half-year. The maintenance and other charges on 
the extra capital is more than counterbalanced by the upkeep on the 
shafting and belts and overhauling the gas-engine, not previously 
taken into account. The system of driving is such that practically 
all machines are stopped when not required to work, the saving 
being wholly effected by this. On а full day's work the costs of 
running as taken above are about the same for both systems: 

Punching and shearing machines can best be driven by belt from 
the roof principals or from the top of the machine itself, although 
this latter position sometimes gives too short a drive. Quadruple 
punching and shearing machines with an overhead jib crane can 
only be driven with the motor underground; the use of a guide 
pulley is also necessary, making a very unsatisfactory drive. Driving 
such machines by gearing throws very heavy stresses on the motor, 
which are more or less avoided by using a belt. Belting is also, 
more often than not, much cheaper. 

In one case plate rolls are driven by а 40 H P. slip-ring motor 
with heavy resistances in the rotor circuit for speed regulation. 
The motor is geared to the rolls and reversed by the controller. 
When the rolls are under way the reversing current is very exces- 
sive; for this reason the fuses have ractically to be short-circuited 
A foot-brake has been tried to stop the machine before reversing, so 


as to reduce the rush of current, but it has not been successful. In 
a boiler shop the plate rolls are driven by a similar motor, but by 
means of a countershaft and crossed belts for reversing purposes. 
This arrangement, where possible, is to be preferred, as it saves 
the momentum in the rotor, and there are no heavy spur wheels 
to reverse. Although speed regulation of the motor is, perhaps, 
more satisfactory, it has been found to be practically unnecessary, 
as the operator can get what regulation is required by allowing 
the crossed and open belts to slip, but I do not think that the 
advantage is worth the extra expense incurred by using this 
type of motor. In another shipyard the rolls are driven by a 30 н.р. 
squirrel-cage motor by means of a countershaft with crossed and 
open belts. Although the rolls are lighter than the rolls previously 
mentioned, they do the same class of work, and are, on the whole, 
more satisfactorily driven. In engine works, where sometimes 
direct-current motors are essential, separate mains should be ru 
from the sub-station, but these motors should be as few as possible, 
and connected across the outers of a three-wire system. They are 
claimed to be of most benefit when driving variable-speed machines, 
such us lathes, drilling machines and boring mills, as they do away 
with belting. This is not altogether an advantage, for, as is well 
known, che bolt forms an elastic coupling between the motor and 
its load, and thus, if a sudden stress comes on the machine, the 
belt slips, and may save the motor and gearing from injury. 

In engine works the current consumption is not much reduced by 
separate driving, for, as a rule, the machines are all running 
simultaneously, and not intermittently as in а shipyard. On the 
other hand, a great advantage is gained by being able to space the 
machines independently of the shafting, but as this benefit is 
greatest for large machines, separate motors for machines requiring 
5 H.P. and over, and driving all the others from shafting, would 
seem & good arrangement. Among the former, one or two lathes 
might be driven by direct-current motors when a constant speed 
regulation is a great advantage, but other variable-speed machines. 
such as boring mills and drilling machines, when the amount of 
work done at one speed is considerable, might just as well be driven 
by three-phase motors with belts and stepped cone pulleys. 

In reconstructed shops, where some other motive power has been 
displaced, it is best to cut up the shafting into sections according 0 
the nature of the shop, and at the same time do away with as much 
belting and shafting as is justified by the cost. -— 

Some engineers advocate the use of three three-phase slip-ring 
motor cranes where three-phase current only is obtainable, but the 
high efficiency gained by the three direct-current motor crane is no 
longer obtainable, due to the inefficiency of the motors when running 
with a heavy resistance in the rotor circuit, and at the same tune 
the connections are more complicated, and the system necessitates 
the use of 10 trolley wires between the crane girders. 

The following figures taken from a few of the three-phase motors 
connected to the Newcastle Electric Supply Co.'s system will, I 
think, help to support some of my remarks and suggestions :— 


5 l.p. Squirrel cage Motor, 800 rers., driving two countersinking machines 
by belt and countershaft. 


Kw. Remarks 

Shaft and countersinks running light ....... e e о 
One head countersinking ĝin. holes in gin. plate .... 2:8 Minimum. 
о. do. do. So. 48 Maximum. 
T wo heads do. do. 2:8 Minimum. 
Do. do. do. eS. T4 Maximum. 


74 h.p. Squirrel-cage Motor, 800 revs., driving punch and shear by belt 
on flywheel, 27 punches per minute. 


Kw. Remarks. 
Running machine light ...... eee ie pa e С О 3:1 em 
Punching fin. holes in Sin. plate................ 3:8 Minimum. 
Do. dQ." С sir aes 54 Maximum. 
Shearing din. ріаќе......................... eS T4 — 
% РРР .. . . 88 Average. 
Daz. .. анто Koss a C ee Ra idu . 94 = 
Shearing fin. plate 21ft. long .............. ees. 54 — 
09. dO.  ' .° РРОТИТОЕРЕГТАЕРЕЕ 1s 355 took 
о. % „„ aL rati 
Imin. 20sec. 
Shearing zin. plate 21ft. long, cut about Зір. wide. 5:6 — 
x: Уо, : о. 90 Operation took 
Imin. 10sec. 


In shearing, the load varies with the width of cut as well as ш 
thickness. Some figures taken from another machine, вһеапп& 
lin. plate, 2in. to 3in. width of cut, show a 71 Н.Р. motor taking 
from 6kw. to 12kw. 


74 h.p. Squirrel-cage Motor, 800 revs., driving mast rolls by counter h, 
und open and crossed belts. 


Kw. 

Countershafting and loose pulley sz. . 28 

Rolls running light .......... „CCC 

Holling oin. plate to half circle liccaa ... Eu 
Q. 0, 
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Tå h.p. Squirrel. cage Motor, 800 revs., driving a double-headed boiler- 
shell drilling machine by belt and countershaft. 


Kw. Remarks. 
Drills running light ................. 2:6 — 
Drilling one 1 55a in. hole in boiler shell 35 — 
Do. do. 3 — 
Drilling two 1 ñin. holes in boiler shell 45 — 
Do. do. 50 — 
Drilling one 1tin. hole in ljin. plate 45 Sharp drill. 
Do, do. 47 Operation took 1 min. 40sec. 
Drilling one gin. hole in ly,in. plate 46 unt drill. 
Do. do. 5:0 Operation took 2min. Iseo. 
Drilling two 1;in. holes in l4in. plate 67 Sharp drill. 
Do. do. TT 
74 h.p. Squirrel-cage Motor, 800 revs. driving brick crusher. 
Kw. 
Crusher running light .......... JJ ͤ S атаа 2:8 
Crushing briee s „ 3 
Do. ОРУ 6 
Do. „%%% ᷑ 8 


74 h p. Squirrel-cage Motor, 800 rers., driving a Buck апі Hickman 
mortar mill with a revolving pan, Tit. diameter, 16 revs. per min., by 
countershast and loose pulley. 


Kw. 

Countershaft and loose pulley .............. . 2:4 
Running mill with pan empty .................... es. 44 
Mixing with pan full. CX VR asilo PEERS T 76 
Do. do. Sminutesafter...........ceeeeeees 6:8 

Do. do. 15 ЧО; ANxisaatwaeeeeaicties 6:4 

Do. do. 24 dQ). , v coves, 4 


74 h.p. Squirrel-Cage Motor, 800 revs., driving Koppel concrete mixer by 
countershajft and loose pulley. 


Kw. 

Running on loose pulley ............ . 21 
Machine running empty ........................ ..... 2:6 
Hoisting tub filled with ballast and cement.............. 52 
Mixing with cylinder сһагдеЧ.......................... 8n 
Do. Goi. V Сирек se ( AUR 40 

Do. dO. %%% / . FER A RU 44 


10 hip. Squirrel-<Caye Motor, 800 revs., driving tico headed scaring 
machine and a plate-edye planing machine by belt driving a counter- 
shart with loose pulleys, crossed and open belts. 

Remarks. 


Countershaft and loose pulleys ............... . 47 — 
One-head scarfing cut ріп, to zin. by Yin. long.. 59 Minimum. 
Do. do. do. es. 78 Maximum. 
Planing zin. plate 20ft. long TUE 9:2 Em 
Do. do. VV 13-0 Average. 
Do. do. „ eiu ed cU De 16 — 
Planing I zin. plate 20ft. long and scarfing \jin. plate 10-0 — 
Do. do. do. 13:0 — 
Do. do. do. 16:0 — 
Do do do 18-0 Maximum for 


| five seconds. 
The above motor, although very often considerably overloaded, 
runs very satisfactorily and does not get too hot. 


10 А.р. Slip ring Motor, 800 rers., driving angle-tron planer by worm, 
worm -iheel, and gearing, Speed controlled and rotation reversed by 


controller. Kw. 
Planing 10in. channel iron out Sin.» Win 8:8 
Do. do. do. . —— io eat CORE 48 
Do. do. GG xU: 5˙8 
Do. do. do. REO UL . 66 
Planing 4in. angle-iron cut Pe х џи to lin 6-0 
Do. do. dO; — 88 6:8 
Do. do. dO. 3. 1:0 
Do. do. ЕТУУ 8-0 
10 h.p. Squirrel-cage Motor, 800 rers., driving quadruple punching and 
shearing machine by belt motor underground, Kw. 
Machine running light ..... "TTE 2:4 
Shearing Sin. steel plate T—— '——— ҮС 12 
Do. MEME Cr 18:2 
Shearing Jin. steel plate ................................ e. 182 
Do. r ⁰ )]] 14:4 
Punching jin. holes in above jin. platte. 132 
Do. do. %%% ²ĩ]i§ ER EE CEA e PA 14-4 
Punching 4in. holes in above jin. plate, jin. holes previously 
punched round the circumference .......................... 
Punching din. holes in above jin. plate, iin. holes previously 
punched round the circumference .......................... 


All the above readings were taken with the belt slipping very 


badly. Belt dressing was put on, and the following readings 
taken :— 
Kw, 
Shearing jin. steel plate as above ................ e. 140 
Do. do. DU 
Punching 4in. holes in din. steel plate as prev iously ... 16:0 
Do. do. do. T 18:0 
Do. do. do. ec. 208* 


* Motor slowed up. 


This machine had very light flywheels, and the steel plates were, 
for some special purpose, not often required in ordinary shipyard 
use. The plate was fed in as fast as possible for the purpose of 
taking the test. 


10 h p. Squirrel-cage Motor, 800 rers., driving four small planing machines, 
three small shaping machines, three slotting machines and two screwing 
lit hes by G5/t. of 3in. shafting running at 175 revs. per min., and driving 
sir ccuntershafts, 


Kw. Remarks. 
Shafting and belt running light ...... 4:8 — 
Ordinary working .......... eee 56 Readings taken at 
various dates. 

Do: олорсон 6:6 — 

DO ““ iis, 80 — 

рос ˙ 9 0 — 

По. iia „ 10:0 Average. 

Do. F 12˙2 

% ((( 88 14:4 Occasionally. 


10 h.p. Squirrel-cage Motor, 800 reve., driving 6 cwt. Pilkington hammer 
and а fan for two smiths’ fires. 


Kw. 

Shafting, fan, and loose pulley on hammer ............ 3:6 
Hammer cushioning ........................ ET 8:0 
Hammer Working ides eve hr cea HERR e... 110 
Do. dO асрн CCC F . . 13:0 


15 h.p. Squirrel-cage Motor, 600 rers., driving mangles, «carfing machine, 
and operating gear for lifting large rolls by shafting and belts. 


Kw. 

Shafting and loose pulle s 64 
Scarfing machine cutting light............ 80 
Do. dO. „„ „ UM 
Mangling Jin. plate. eees Tm . 12:0 
DG" -— /// ps Tere oe . 14:0 

DO... . ²˙ AAA sete waste 16:0 
Reversing with plate in time 6 вес........ VAS OS 30:0 
r . 15:0 
Scarting, mangling, and heaving rolls simultaneously... . 21:0 


During this last operation the belt came off, and the motor was 
being lifted off its bed. The motor was then replaced by а 20 n.r., 
and is working satisfactorily, but I consider it would be worth 
installing separate motors for each machine—5 н.р. for scarfing and 
10 н.р. on each of the other machines. 


15 l.p. Squirrel-cage Motor, 800 revs., driving a manhole punch by 


gearing. Kw. 

Machine running light .............................. 3:2 
Punching 24in. by lin. manholes in туш. plate 19:6 
Do. do. do. . „ 21:2 
Do. do. 40. 22-4 


This machine punches heavier plates satisfactorily, although I 
have not had the opportunity of taking observations when doing so. 
The time taken for each operation was about 5 seconds. 


80 h.p. Squirrel-cage Motor, 480 revs., driving 27ft. by 1410. plate rolls by 
belt on to countershart with crossed and open "belts. 


Kw. Remarks, 

Rolls running light.......... Vm 11:4 — 
Lifting top: ro!!! 14:4 — 
Lowering top roll .................... sx 116 — 
Rolling 555 Pes ies кыин 12:8 — 

E Wes „„ ͤ О. т. — 

Do. VVT 400 Momentary. 

Straightening ntn. plate: essen se a nm 13:4 — 


Ihave not had the opportunity of getting readings from this machine 
when rolling 1{in. plate, but the 30 н.р. motor has proved adequate. 
With bending and straightening rolls the amount of load is almost 
entirely in the hands of the operator, and is to a great extent 
independent of the size of plate. 


30 h.p. Slip- ring Motor, driving jiggling machine by gearing with the 
speed varied and rotation reversed by a controller with heavy resistances 


in the rotor circuit. Kw. 
Joggler running light᷑teccecc0k . 3. . 40 
Joggling din. plate at öft. Yin. per minute 5:2 
Do. do. dO. — xw ceci 56 

Do. zin. do. e 76 

Do. do. %% ara Sows . 84 

Do. do. do. — àààwueikhesiuhwua 10:0 

Do. jin Чо. == — ew cic 11:0 

Do. do. do. РЕЯ cesses 120 

Do. do. do. — M . . 140 


As will be seen from the above figures, a much smaller motor 
would be sufficient. I should say a 20 B. p. motor would be large 
enough to joggle plates up to lin. thick at the above speed. f 
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30 h.p. Motor, 480 revs., driving one large horizontal boring mill, one large 
vertical boring mill, one 10ft. chuck lathe, one 80ft. shaft lathe, 14 lathes 
(various sizes), and two drilling machines by 160ft. of 3}in. and 70ft. 
of 22in. shaft at 150 revs. per min., with countershaft for each machine. 


Kw. ` Remarks. 
Large chuck lathe cutting light ............ 17:0 All others off. 
30ft. shaft lathe running light, chuck lathe 
cutting light, and vertical boring mill 
cutting out propeller boss ................ 200 Ordinary working. 
Chuck lathe cutting light, 30ft. shaft lathe | 
cutting off centres, vertical boring mill 
cutting our crank webkt ss. 21˙0 do 
o do. do. | ^ 240 do 
Do do. do 25:0 do 
Do. do. do. 26:0 до 
Do. do. do. S. 300 do 
All machines working except a few small 
lathes and horizontal boring mill. Large 
vertical boring mill drilling 54іп. hole in a 
shaft сопйрппд.......................... 20:0 do 
Do. do. do. 28 0 do 
Do. do: do. 39 912 do 
Same as above only with large drill off ...... 20-0 do 
Do, do. 22:0 do 
Do. do. ыңкы а 28-2 до 


А short discussion on the Paper took place: 


Mr. RALPH agreed that the use of open and cross belts was the most 
flexible arrangement of coupling when & considerable amount of revor- 
sing was required, and suggested the use of a flywheel on the armature 
shaft when driving heavy rolls and shearing machines. 

Mr. HOLMES thought reversing rolls with open and cross belts to 
be undoubtedly the proper practice. Friction driving might be used 
with advantage in special cases. 

Mr. W. HEAD said that continuous-current machines were far more 
adaptable as regards variable speed, and shipyards might well consider 
the putting down of rotary converters and continuous-current motors for 
reasons of adaptability. 

Mr. RISELEY drew attention to the North-Eastern Marine Engineering 
Co. of Wallsend, who had had continuous-current machines working in 
their shops for three years, but who, in their new works at Sunderland, had 
decided to put in three-phase motors as being superior to the continuous- 
current type. 

. Mr. J. McFALE said that in the Burnley Iron Works each machine 

was separately fitted with an independent continuous-current motor and 

that these had been working very satisfactorily for 24 years. 

. Mr. G. STONEY was surprised that Mr. Anderson advised three-phase 

motors for cranes, as he had had trouble with them. 

RE discussion will be continued at the next meeting of the Local 
tion. 


THE BATH TRAMWAYS. 


In the following will be found some particulars, supplementary 
to the data given in The Electrician of January Ist and 8th, of the 
Bath electric tramways, which were opened to the public on 
January 2nd, and were “ officially " inaugurated last Saturday. 
The lines, in length equivalent to nearly 16 miles of single track, 
with another mile authorised, have been built by the Bath Electric 
Tramways Co. under a light railway order, an agreement having 
been entered into with the Corporation. Messrs. G. Hopkins & Son, 
Messrs. Harper Bros. & Co. and Mr. R. D. McCarter acted as 
consulting engineers to the company. The main contract for the 
tramways was awarded to Mr. C. Chadwell, who sub-let various 
portions of the work. To the British Westinghouse Co. was 
entrusted the erection and equipment of the generating station, this 
task being completed in less than 74 months. From Southgate-street, 
in the centre of the city, four routes radiate, terminating in Bathford, 
Combe Down, Weston and Tiverton respectively. From tho last- 
named place a short branch traverses the Oldfield Park district. 
The boiler house, engine house and car shed are situated in 
"Walcot-street, on the bank of the River Avon. Much of the site 
is on made ground, in consequence of which the engine foundations 
had to be carried down nearly 80ft. Boiler house and engine house 
are both 98ft. long, the former being 49ft. wide, the latter 51ft. wide. 
The car shed is 130ft. long and 82ft. wide. Over the street end of 
the car shed are various rooms for offices, &c., while a large base- 
ment at the rear end is used as a repair shop. Eight tracks run 
the full length of the shed, an inspection and repair pit, 30ft. long, 
being built in each. The engine room walls are lined with glazed 
bricks to a height of 10ft., and the roof trusses and purlins are of 
steel. A layer of concrete, finished off with cement, constitutes the 
engine-room floor. A sheet steel chimney, lined with brick to 
a height of 60ft., and 140ft. high, with a diameter of 13ft. 6in. at its 
base, produces the necessary draught. It is fitted with & permanent 
ladder, and, although self-supporting, as an extra precaution it is held 
down by bolts to its bed of concrete and brickwork. | 
Steam at 160lb. per square inch is produced by three Babcock and 
Wilcox boilers, each possessing a heating surface of 3,140 sq. ft., 


and capable of evaporating. normally 11, 000lb. of water per hour. 
The water tubes are 4in. in diameter, 18ft. long, and are arranged 
in four sections of 10. Each boiler has a grate area of 59] sq. ft., 
and is also supplied with a superheater having a heating surface 
of 889 sq. ft., sufficient, it is stated, for superheating the steam 
by 100? to 120°F. After erection, boilers and superheaters were 
tested to 240lb. per square inch. The superheater consists of 48 
solid drawn steel tubes, 14іп. in diameter, and is provided with 
suitable piping and cocks for flooding it when necessary. A Clay- 
cross type of economiser, consisting of 240 9ft. tubes, serves for 
heating the feed water, which is taken either from the river or from 
the town mains, and is fed into the boiler by one steam pump and 
one electrically-driven pump. The former, by Messrs. J. P. Hall & 
Son, is of their vertical slow-speed type, and capable of delivering 
to the boilers from 30 to 45 gallons of water per minute, with steam 
at a pressure of 150lb. per square inch, and superheated by 100°F. 
At full, three-quarter and half load the guaranteed delivery of water 
per pound of steam is 72lb., 601b. and 59lb. respectively. When 
running at 40 revs. per min. the electrically-driven Blake and 
Knowles pump, with cylinders 5in. in diameter and a stroke 
of 6in., delivers 45 gallons per minute against the boiler pressure. 
At full, three-quarter and half load the driving motor absorbs 
8:5 H.P., 7 Н.Р. and 5 Н.Р. respectively. There are also two make-up 
pumps by Blake and Knowles, each of a capacity of 300 gallons per 
hour. ‘Two surface condensers, capable of dealing continuously 
with 28,0001Ь. of exhaust steam per hour and 85,0001b. for one hour, 
have been supplied by the Wheeler Condenser and Engineering Co. 
They have a combined cooling surface of 2,820 sq. ft., and the 
brass tubes, Zin. in diameter and 18 B.W.G. thick, are seamless- 
drawn and tinned inside and out. Two Wheeler combined air and 
circulating pumps are installed, the steam cylinder being 12in. and 
the air and circulating cylinders 14in. in diameter, The condensed 
water cylinder is 3}in. in diameter, the common stroke being 12in. 
A Holly steam loop is used for draining the pipe system. Messrs. 
Masson, Scott & Co., supplied the water softener, capable of dealing 
with 800 gallons of water per hour, and the purifier, of a capacity 
of 1,250 gallons per hour. An analysis of the water to be dealt 
with is given below :— 


Carbonate of іште... ........................6.. 15:04 
Sodium chloride. 2˙89 
Sulphate of liuiie ee „„ 233 
Sulphate of magnesia ............... Valet He vs 1:72 
Silica, oxide of iron and alumina „............... 0-55 
Magnesium chloridãeeeznEmꝛrkr . . 047 


In the main exhaust pipe is inserted a Holden and Brooke gres* 
extractor, capable of dealing with 1,500 gallons of condensed water 
per hour. An automatic relief valve is fitted, and for the purpose 
of exhausting to the atmosphere, a galvanised iron pipe, 14in. in 
diameter, leads up through the boiler-house roof. Coal is carried 
straight from the railway trucks to the 50-ton storage bins by serew 
conveyors. From here to the front of each boiler fire-grate the e. 
is transmitted by a spiral coal conveyor, capable of transporting 
10 tons per hour when running at 80 revs. per min. The trough 5 
14in. in diameter with coal outlets 9in. square. 

Three Yates and Thom 320 н.р. horizontal, tandem, single-crank. 
compound, condensing engines, with cylinders 15in. and 30n. in 
diameter and a stroke of 86in., are directly coupled to 200kw. 
Westinghouse compound-wound generators. The Corliss valves are 
worked by trip gear of the Dobson pattern (for a detailed descrip: 
tion and illustration see The Electrician, Vol. XLIX., p. 430). 4 
sensitive knock-off appliance is fitted to the governor, the purpose of 
which is to cut off the steam to the cylinders if the engine sho 
from any cause gain excessively in speed. The engine c 
is of mild forged Siemens steel, 16in. in diameter at the flywheel 
and 14іп. at the bearings. Each engine is provided with an 18-ton 
flywheel, 16%. in diameter. With steam superheated by 100 F., the 
steam consumption at full, three-quarter and half load is stated no 
to exceed 1541Ь., 15ў1Ь. and 171b. per horse-power-hour respectively. 
When running at 100 revs. per min., these 200kw. sets, which are 
used for traction purposes, generate current at 500 volts at nol 
and 550 volts at full load. At full, three-quarter, half and quare 
load the efficiencies of the generators are stated to be 93, 925. 9r 
and 88 per cent. respectively. A small 75kw. всі acts as an auxiliar 
on the traction load, and supplies current for lighting the station. 
car shed and offices. It consists of a vertical two-cylinder single 
acting compound engine, directly coupled to a 75kw. four p- 
generator. When running at 300 revs. per min. this set generate 
current at the same pressure as the larger sets. At full, three- 
quarter, half and quarter load the guaranteed efficiencies are 91. 
89 and 86 per cent. respectively. Two 15kw. boosters are provi : 
consisting of four-pole dynamos running at 575 revs. per nun. 
motor voltage being 500 volts, and that of the generator 50 volts. “ : 
main switchboard, of the standard British Westinghouse tracto 
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type, consists of 18 white marble panels, 2in. thick and set in an 
angle-iron frame. 

Concrete, mixed in the proportion of 6 to 1, forms the bedding 
(6in. thick) of the track. The rails are used in lengths of 45ft., and 
weigh 95lbs. per yard, the width and depth of the groove being 
llin. and lin. respectively. In the specification for the rails it was 
stipulated that neither the quantity of sulphur nor that of the phos- 
phorus was to exceed 0°08 per cent., that the sulphur, phosphorus 
and silicon together should not exceed 0°18 per cent., and also that 
ihe amount of manganese should not exceed 1 per cent. Some 
800yds. of double track, in front of the hospital in Lower Boro 
Walls, are laid on longitudinal sleepers Sin. by 4in. in section. 
Every 33ft. the rails are cross-bonded. The points are 8ft. 6in. 
long, and are chiefly of manganese steel. Wood paving is laid 
between the tracks in the centre of tho city, and granite setts and 
macadam with granite paving in the outlying portions. 

As a rule, the overhead line is supported by brackets (varying in 
length from 6ft. to 8ft.) from side poles, but in some parts of the 
city span wires are stretched across the roads by means of rosettes 
attached to the fronts of the houses. The overhead wire is of 
hard-drawn copper (0:364in. in diameter), and the guard wires of 
galvanised steel are earthed through the poles, every third 
one of which (in the guard wire sections) is bonded to the rails. 
On an average the sections are 4 mile long, some of the 
section boxes containing feeder pillars, and one of them & Board 
of Trade panel. These boxes were supplied by the British Thomson- 
Houston Co. 

About 7] miles of paper-insulated and lead-covered cables, laid 
partly on the solid system and partly in porcelain ducts, distribute 
energy to the various points. About 270yds. have a cross-section of 
0:2 sq. in., 4,700vds. of 0°25 sq. in., and 6,700yds. of 0:8 sq. in. There 
are altogether 1,760yds. of return cables, their section being 0*6 sq. in. 
About 6,700yds. of three-core, four-core, six-core and seven-care 
7 22 pilot wires and some 8] miles of overhead telephone and test 
wires complete the cable equipment. 

Of the 30 cars that are so far running, 26 are of the double-deck 
type, the others being single-deck combination cars. "There is also 
one watering car. Both the double-deckers, measuring 27ft. over- 
all, and the single-deckers, measuring 2Bft. overall, are carried on 
Milnes trucks of the four-wheel type, the wheel base being Oft. 
A Milnes type of life-guard is fitted to each car. The trolleys have 
swivel heads and graphite brushes. Each car is equipped with two 
80 H.P. motors and with Newell magnetic track brakes. 

The chief contractor was Mr. Charles Chadwell, who undertook 
the construction and erection of the track, the overhead work and 
the system of feeder cables, and the chief sub-contractors were :— 
For the erection and equipment of the generating station, car shed, 
office buildings and cars, The British Westinghouse Co. ; for the 
piping in the boiler and engine houses, the Sir Hiram Maxim 
Electrical and Engineering Co.; for the coal conveying plant, the 
Conveyor and Elevator Co.; for the overhead travelling crane in 
the engine room, Messrs. Stothert and Pitt; for the cables, the 
British Insulated and Helsby Cables (Ltd.). Mr. R. D. McCarter 
superintended the erection and equipment of the generating station, 
&c., and, after completion, took over the general management for 
the tramways company. 


VOLTAGE REGULATION IN ALTERNATING-CURRENT 
BYSTEMS.* 


BY H. S. MEYER. 


It is intended to give in the following Paper a general review of 
some of the most important points connected with the subject of 
voltage regulation in alternating-current systems, without, however, 
entering upon a detailed consideration of the theoretical side. 


(A) INHERENT REGULATION OF GENERATORS. 


1. Method of Specifying Regulation. 

In common with the custom on the Continent and in America, 
the inherent regulation should be standardised as referring to the 
percentage increase in the terminal voltage when full load is taken 
off the machine, the excitation remaining unaltered, and due allow- 
ance being made for variations in speed as caused by the engine 
regulation. The second method of specifying the inherent regula. 
tion, which one finds often used by consulting engineers in this 
country, refers to the percentage fall in voltage upon throwing on 
full load, keeping speed and no-load excitation constant. This, as 
will be shown later (see Table II.), leads to entirely different figures, 


and should be abandoned so as to conform with the practice of the 
rest of the world. 


..." Abstract of a Paper read before the Liverpool Engineering Society on 
January 20th. zi OES: MIO MER POO! Адеп Society on 


2. Influence of the Regulation on the Design of Alternators. 

Broadly speaking, the economy of an alternator design for a given 
frequency and speed is governed by two laws :— 

(1) The output is directly proportional to the armature ampere- 
turns times the magnetic flux, or, in other words, the output of a 
given carcass, assuming equal specific use of the materials, can be 
increased directly as the increase in armature ampere-turns. 

(2) The cost of a design varies almost as the square of the varia- 
tion in the air-gap diameter. Therefore, this should be just big 
enough to accommodate the poles and the exciting winding, giving 
at the same time due consideration to the question of ventilation, 
and to the mechanical difficulties introduced by an excessive width 
of the machine. 

Against these requirements for minimum cost and maximum 
efficiency, one had to consider those determining the regulation of 
а machine. These may be expressed as follows :— 


field ampere-turns 


armature ampere-turns 
i 2. The self-induction and obmic drop of the armature should be 
ow. 

8. The magnetic leakage between poles should be small. 

4. The magnetic densities in the poles should be high. 

5. The flux distribution should be such as to produce a sine wave. 

1. To satisfy the first point, which has the most decisive bearing 
on the quality of the regulation, it is necessary either to choose a 
small number of armature ampere-turns, or a large number of field 
ampere-turns. The former conflicts with the first law, since by 
reducing the turns on the armature the flux has to be increased so 
as to obtain the desired output; but to carry the larger flux, the 
material- both iron and copper — must also be increased, the latter 
due to the longer mean length of turn in stator and rotor. An 
increase in field ampere-turns will be against the second law, as it 
will always mean an increase in the diameter of the revolving field 
so as to gain the necessary room for the increased field copper. In 
actual practice, the designer will have to compromise between both 
these possibilities whenever a close regulation is required. Here it 
may be of interest to mention the case of alternators direct con- 
nected to steam turbines, where the diameter of the rotating field is 
once for all fixed by the allowable peripheral speed, and where the 
machines for this very reason already obtain a great length. To 
build such machines economically with a very close regulation is 
extremely difficult if not impossible. 

The number of field ampere-turns is almost entirely dependent on 
the length of the air-gap, and therefore a long air-gap is essential 
for close regulating machines, An illustration of these points is 
given in Table III. 

2. While a redwced number of armature or back ampere-turns 
will improve the regulation by weakening the magnetic field of the 
armature, which tends to counteract the efforts of the main field, a 
low armature self-induction will further help in this direction by 
reducing the inductive drop due to the alternating currents flowing 
in the armature conductors. To obtain a low armature self-induc- 
tion, the winding has to be properly subdivided and so arranged 
that at the same time the effect of the end connections is minimised, 
which is of importance, particularly in machines having a large 
pole pitch and a small width. However, in modern alternators the 
influence of self-induction on the regulation is only about one-fourth 
to one-fifth as large as the influence of the back ampere-turns. 

The ohmic drop in niodern designs is usually small, due to the 
heating requirements of the machine lying between J and 14 per 
cent. of the output, and it would hardly economical to try to 
improve the regulation by a further reduction of this quand 

3. The leakage between poles should be as small as possible. To 
obtain this condition, one has to choose short poten a large pole 
pitch and the pole are in maximum 66 percent. of the pitch although 
these requirements lead to a larger diameter and consequently to a 
more expensive design. The leakage coefficient is further governed 
by the length of the air-gap, and the iron densities in the machine, 
and increases with the load in about the same proportion as the 
excitation. The following table gives some average values for the 
leakage coefficient at no load in dependence on the diameter per pole 
for normal machines designed for about 7 per cent. full non-inductive 
regulation and moderately saturated :— 


Table I. 


Diameter per pole 2 3 4 5 6 7 
Leakag 


1. The ratio of should be large. 


8 in. 
e coeflicient . . 14 1:35 1:3 1:26 1:22 1:18 1:16 


4. The magnetic densities in the poles should be high, so as to 
introduce & saturated part in the magnetic path, which will limit 
the rise in voltage when the load is taken off the machine. Densities 
of 110,000 to 115,000 lines per square inch are here quite allowable, 
provided the designer knows exactly the leakage coefficient of his 
machine and the quality of his material; but even then it is 
dangerous for machines which have to work on a low-power factor, 
since the leakage factor and its change with the load introduces 
an uncertain quantity, and a small error in this direction may bring 


F 
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one to a part of the saturation curve where a small change in the 
voltage corresponds to an enorinous increase in the excitation ; or, 
in other words, to keep in such cases the terminal voltage at its 
normal value when working at a low power-factor would require an 
excessive exciting current, and thereby causes dangerous heating of 
the field winding. 

For the above reason it is advisable to differentiate between 
machines which are intended to work on unity power-factor, or on 
а power- factor. say, not below 0°90 and those intended to work 
chietly on a low power-factor. In the latter case it would be better 
to use lower densities than mentioned above—although this leads to 
a more costly design. | 

5. All parts in the machine should be so proportioned that the 
resultant wave shape of I. M. F. and current resembles as closely as 
possible a sine wave. While this is desirable from a general point 
of view, it will also be favourable towards regulation, since an 
inductive cireuit will have less harmful influence than with a 
complex wave form. 

To illustrate more in detail some of the above points, the follow- 
ing figures and tables have been prepared. In Fig. 1 u well-known 
graphical representation is made use of. . 

Here OA represents in magnitude and direction the resultant 
nuipere-turns of the field and armature; OF, deg. displaced from 
this, represents the direction of the induced E. M. F., whilst the 
magnitude is represented by the saturation curve. OD and OE 
represents in direction the generator current on 100 and 80 per 
cont, power-factor respectively. The magnetising force of these 
currents is in phase with them, and, therefore, OD and OE can 
represent the ampere-turns of the armature both in direction and 
magnitude. (As а matter of fact; OD and OE are rather larger 
than the actual value of the ampere-turns to take in the effect: of 
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Table II.— Per cent. Increase Excitation from No-load. 
To full non-induction load. To full load 80 per cent. Р.Е. 


(A) 10:8 — t 36:5 
(B) 7:9 . 29˙2 
(C) 14˙3 pea ds 43:5 


The saturation curve, as well as the values for the armature 
reaction, can be pre-determined in normal machines with sufficient 
accuracy to agree closely with figures obtained in test. 

Fig.2 is intended to illustrate the effect of a load of varying power- 
factor on the regulation of a machine. Here the analytic method of 
Mr. Steinmetz has been used for calculating the different charac- 
teristics.* Although this method is not quite correct, as it assumes 


0 900 400 620 800 1,000 
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E.. R +r 
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constant saturation, it serves well to show what considerable 
intluence a small deviation from unity power-factor will have on the 
regulation, and how quickly the curves of lower power-factor 
approach the straight line of zero power-factor. 

Fig. З shows test results which serve to further illustrate the 
points brought forth in Fig. 1. Three sets of curves are gen. 
showing the effect of gradually reducing in one case a non-inductive 
load and the other a highly-inductive load. Curve 2 and curve 2! 
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Table III. 


1 


Per cent. reg. 
full and 
80 per cent. 


Per cen t. reg. 


tal amp.- 
non-ind. load 


T 
Amp.-turns Per cent. Per cent. fils —field. 


power factor field. weight of length 
SO——-- ——- Amp. -turns field of Pet Рег” 
| ° y 
Rise. | Fall. Rise. Fall.  9'm. Copper- | Бар. — gent cent. 
| | gap. | iron. 
2 | 25 80 { 175 687 20181 | 2490 , 95 | 5 
4 | 50/125 | 220 428 1861 11:2 R9 | 1] 
6 ' 80 1 15:0 | 350 315 102-0 | 1000 83 | 15 
7 115/170 | 440 272 865 | 85:0 85 | 17 
8 , 180/180 | 505 247 75:6 | 750 82 , 18 
10 190.300 | 665 207 600 78 22 


65:8 


In the above table a normal machine with a saturation curve as 
shown in Fig. 1 and with a regulation of 6 per cent. at full non- 
inductive load is taken as basis. The values for field copper and 
length of air-gap for this machine are taken as unity (100 per cent.), 
and corresponding figures for machines with a ditferent regulation 
are given as per cent. of these. The table also serves to illustrate 
the relation between ampere-turns field and ampere-turns arma- 
ture, and the division of the field ampere-turns into the parts used 
for the air-gap and for the rest of the magnetic path. Finally, it 
gives also the different values when specifying the regulation as fal] 
in voltage as referred to under heading 1. The considerable differ- 
ence is due to the weaker field with no-load excitation, which is 
more easily distorted by the armature reaction than the stronger 
one as given by the full-load excitation. 

As a further guide for specifying regulation figures. the following 
values can be recommended for difterent classes of service. 

(a) Machines for lighting load or lighting load with incidental 
power work. 

Regulation in per cent. 


Bizes. 100 per cent. 95 per cent. 90 per cent. P.F. 
Below 200kw. .......... 5.7 . 9.11 11 —13 
Above 200kw. ........ .. 4— 5 7—9 .... 10—12 


Under this class of service belong also generators driving rotary 
converters or synchronous motors. 
(^) Machines for power work as given by induction motors, 
100 95 90 85 40 75 per 
percent. percent. per cent. per cent. percent. cent. Р.Е. 
Below 200kw... 7.-8 11 13 18—15 15-17 16 1s 18 20 
Above 200kw... 6—7 10—12 12--14 14--16 15 17 17. 19 


Lower figures should only be chosen in exceptional cases, as they 
would mean an increase in cost not any more in proportion to the 
gain in regulation. On the other hand, in a number of cases— 
particularly in large power" plants -somewhat higher figures than 
those given above are quite in order, and as they allow in all cases 
& further reduction in cost, they are well worth considering. To 
guard in cases against obtaining a machine in which regulation is 
obtained by undue saturation—thereby limiting the possibility of 
raising the voltage to compensate for any unexpected inductive drop 
in the feeders, it would be well to specify in addition to the above 
suggested figures, that the ratio of short-circuit current to full load 
current should not be lesa than 2] to 24 : 1 in machines below 
200kw., and 23 to 3 : 1 in larger machines. 


3.— Influence of Hegulation on Efficiency and Operation. 

Not only the size and cost of alternating-current generators are 
unfavourably influenced by too close a regulation, but the efficiency 
and the stability of operation are equally affected. 

We have shown above that a smaller armature reaction requires 
a larger amount of iron to carry the magnetic flux, thus increasing 
the core losses, which form the largest part of the losses in modern 
machines. Furthermore, the greater amount of field and armature 
copper will do their part towards a futher decrease in the efficiency. 
Altogether, a reduction in efficiency from 1 to 14 per cent. may be 
expected when changing a machine with an inherent regulation of, 
say, 7 per cent., into one with 4 per cent., without resorting to 
saturation. 

In regard to stability of operation, it must be noted that very closc 
regulating machines—due to their low armature reaction and self- 
induction—will have a large short-circuiting current. In Fig. 4, 
the approximate relation between short-circuiting current and regu- 
lation is given for machines designed on the above principles 
(moderate saturation and C?R loss armature assumed as 1 per cent.) 

We, therefore, must expect with close regulating machines work- 
ing in parallel, large cross-currents and a considerable exchange of 
energy between the bus bars and the generators if the cyclic irregu- 
larity inherent to all reciprocating engines is not kept to a very 
small amount by means of an extra large flywheel effect—which, of 
course, increases, unnecessarily, the cost of the plant. But even if 
all precautions are taken in this direction, troubles in parallel opera- 
tion may readily occur with too close regulating machines due to 
the natural period ot the alteinator becoming such as to introduce 


the danger of resonance with the forced oscillations of the engine. 
The following simple formula for tlie free oscillation of an alternaton 
further explains this point.* 
Time of oscillation 
SK. ———;ñ̃ĩᷣ — — — 
= Const. 4/ moment of inertia x self-induction of machine, 


or, expressed in words, this means that for a given moment of inertia 
the natural frequency of an alternator is inversely proportional to 
the square root out of the self-induction of the machine. For safe 
parallel operation, it is desirable to have this period as low as pos- 
sible, so as to keep away from the period of forced oscillation as 
given chiefly by r. p. m.,60x 1 and r. p. m. 60x2 the number of 
steam impulses per revolution. Therefore the self-induction of tho 
alternator should be large, which, however, as shown above, is 
opposed to close regulation. 

Large currents on short-circuit also tend to cause troubles in 
plants as required for rolling mills and mining work, where, due to 
the rough service, heavy overloads and even short-circuits may fre- 
quently occur. Here the maximum generator-current, as caused by 
a complete short circuit, should always be limited to about 2} to 24 
times its normal value. 


£.—Hegulation for Constant Power or Current. 


While within the above-discussed limits a close regulation should 
be aimed at in all normal machines, there are also cases where a 
poor regulation is essential This refers to alternating-current 
generators for constant power or constant current work, as required 
for certain electrolytic processes where the current is used for feed- 
ing an arc. 


Per cent. Current. 


0 5 10 15 20 25 80 
Per cent. Regulation. 
Fic. 4.—RxraTION BETWEEN PER cent. REULATION FULL Non-Inpuctive 
Load лхо Per cent. Shokr-Cincrir CURRENT ков MACHINE WiTH 
MODERATE SATURATION AND ABOUT 1 Per cent. CSR Loss IN ARMATURE. 


5.— Regulation on Unbalanced Circuits. 

The preceding discussion of inherent regulation applies to 
balanced circuits only. If the current or the phase relation between 
the current and E. M. F. becomes different in the different branches 
of & polyphase generator, the terminal voltages also become dif. 
ferent, since, due to the common excitation, the E.M.F. induced in 
each phase is the same, while the drop, of course, is different. In 
two-phase machines, where the phases are kept separate, the voltage 
of the unloaded phase will also drop to some extent when loading 
the other phase, and therefore in all cases the difference between the 
E.M.F. of the loaded and unloaded phase is here less than the 
inherent regulation of the inachine. Much more coinplicated is 
the matter in three-phase machines, where the phases are inter- 
connected. Here it is almost impossible to predict the resulting 
conditions to any degree of accuracy, since the current, even if it is 
in phase with the terminal E.M.F., will necessarily be lagging in 
regard to one phase of the winding and leading in regard to the 
other, and consequently its effect on the voltage of these phases 
will be such as to cause & drop in the first and a rise in the second 
case. Furthermore, the iger harmonies, especially the third, 
introduced by unbalaneing, will superimpose effects which are 
almost impossible to predetermine. A more detailed consideration 
of this question falls outside the scope of this Paper. 

( To be concluded.) 


Tramcar Collision. —À collision between two tramcars took 
place on Christmas Eve at Auckland (N.Z.), resulting in three 
deaths and 100 injured. The motorman of one car lost 
control of it on an incline, the ordinary ratchet brake failing 
toact. He then foolishly ran through the car and tried the 
ratchet brake at the other end, but without effect, and then, 
running back again, applied the reversing lever so suddenly 
that the automatic circuit-breakers opened. In his excitement 
he omitted to apply the track brake. 


О * See Gorges. E. J. Z., March 8, 1900, p. 19. 
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| | name of | Prof. Lecher. See, for instance, pp. 241 and 312 ot 
21 CORRESPONDENCE. the Lightning Conductor book already referred to. 
The employment of a tuned aerial wire as an appendage to 
LIVERPOOL OVERHEAD RAILWAY CONDUCTOR a closed Leyden jar circuit, such as thát mentioned in sec. 94 
RAILS. p. 23, Vol. 50, Proc. Roy. Soc., is of some use in wireless 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Referring to the illustrations showing the positions of 
the conductor rails on the various electrie railways in England, 
which you published in your issue of January 22nd, when report. 
ing the proceedings of the Institution of Electrical Engineers 
on January 14th, I enclose a print showing the new arrange- 
ment of conductor rails now being installed on the Liverpool 
Overhead Railway. The positive conductor rail will be divided 
into seven sections of average length of 1 mile each. This 
is in accordance with the standard position of conductor rails 
adopted by all railways north of the Thames, as announced by 
Mr. J. A. F. Aspinall. Iam indebted to Mr. S. B. Cotterell, 
chief engineer of the Liverpool Overhead Railway, for this 


telegraphy, and I have used it for that purpose. 

. So have Prof. Braun, Count Arco and others ; probably in 
their cases without knowing what had been done previously, 
and therefore without acknowledgment. 

Probably people are too busy to attend to these little 
matters—as, indeed, I am, too—but occasionally I feel inclined 
to remind historically-minded students of the facts; and it is 
interesting to find that the high-frequency arrangements 
employed in France, and now reintroduced into this country, 
are arrangements for producing exactly the alternative-path 
effects and the recoil kick glow exhibited by.me to the Physical 
Society some 14 years ago.— Yours, Kc, 

Birmingham, Feb. 15. ` OLIVER Loper. 
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SECTION OF THE NEW Track on THE LIVERPOOL OVERHEAD RAILWAY. 


drawing and for permission to publish it. The 


Liverpool Overhead Railway.—Yours, &c., T. STEVENS. 


London, Feb. 13. 


THE RECOIL KICK AND OTHER EXPERIMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR: I find that the Leyden jar experiment, which I called 


that of the recoil kick when describing it metrically in the 


Proceedings of the Royal Society, Vol. 50, 1891, pp. 23, 26 
and 31, and which was also called the experiment of the surg- 
ing circuit when exhibited in another form—see my 1892 book 
on “ Lightning Conductors,” p. 363—is frequently attributed 
to Prof. Braun ; just as the arrangement depicted on p. 336 
of the same book is usually attributed to Mr. Tesla or to 
M. D'Arsonval, when applied, as it often is now, to obtain 
high-frequency brushes and currents for medical purposes : 
the secondary coil in oil—-Tesla’s real addition—being aow 
usually discarded as too strong and unpleasant. 

It is a small matter, but I showed the Physical Society 
of London long ago how a long wire or a pair of long wires 
(which were stretched on insulators round and round the large 


room at South Kensington for compactness and darknoss), when 


arranged as an appendage: to n closed Leyden:-jar discharging 
circuit, would reverberate to“ the electric” vibration of its 


discharge when they were of appropriate or’ tuned ſèygth, 


spitting off a strong disturbance at the end of either; and, 
if too long, would exhibit a brush discharge or glow over 
regular intervals, corresponding to loops and nodes, at every 
spark; in precise analogy with Melde's well-known acoustic 
experiment with a tuning fork and stretched string, or any 
other method of maintaining stationary waves. Some people 
will remember this: and readers of The Electrician might do 
me the honour of turning up Vol XXI., p. 608, of date 
September 14, 1888, where they will find a brief abstract 
showing that at the very time when Hertz's great experiments 
were first brought into publie notice by Prof. FitzGerald I 
had, with the valuable assistance of Prof. A. P. Chattock, 
already obtained and approximately measured the length 
of waves along wires by this very means, the experiment 
being virtually the same as that. known in Germany after the 


revious 
drawing (The Electrician of January 22, 1904, p. 536) showed 
the arrangement of three rails as- installed in 1893 on the 
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EDDY CURRENTS IN DYNAMO MACHINES. 
TO THE EDITOR OF THE ELECTRICIAN _ 


SIR : Before the discussion on this very important matter is 
closed may I add a few more remarks. It appears from. 
Dr. Thornton's letter in your issue of the 12th inst. that he 
considers I have misread his Paper and bave been too hasty in 
my criticisms.’ This, however, is not the case, the Paper. 
interested me very much and I spent several evenings most 
profitably in its perusal. Indeed, I feel tempted to suggest 
that the boot is on the other foot" when I compare Dr. 
Thornton's quotation from my short article in your issue of the 
Sth, with the original. Dr. Thornton's version is: It appears 
that it is the latter [experiments on solid rings] the author has 
based his deductions upon. . « ” What. I really said 
was—l give here the context also—‘ It appears, in the first 
place, that the author" [Dr. Thornton] “ has entirely under- 
estimated the shielding effect of the skin: of solid masses on 
the interior portions, and, in consequence, fallen into the error of 
assuming the laws of the loss of power due to eddy currents in 
the skin of solid masses are similar to those which determine 
the loss in laminated portions. ` It appears that it is the latter 
the author has based his deductions upon, with the result that 
his conclusions are certainly misleading." | | | 

In my opinion, there are no two ways of reading this; the 
word “latter” clearly can only tefer to “ the law which deter- 
mines the loss in laminated portions." In the first version 
Dr. Thornton his evidently ‘himself: inserted the four words in 
the brackets. I contend that throughout the greater portion 
of his Paper, Dr. Thornton has dealt with the losses due to 
eddy currents in the solid portions of dynamos, &e., and that 
he has taken these losses as proportional to u3n3/p, n represen- 
ting either frequency of alternation or speed of rotation, as the 
case inay be. hs 

With all due deference to Dr. Thornton, I submit that this 
law is only applicable to the laminated portions and not to the 
solid portions of dynamos. The remarks, therefore, in my 
article of February 5th are quite relevant. | 

Dr. Thornton refers to Mr. Heaviside's formula (“ Ele.trical 
Papers," Vol. I., p. 364) for the loss in solid cores — viz. : 


Ur =ж Bu (1*&n)*(NT93Y, 
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w = heat generated per second, А 
l = length of maguetising coil and core under cón- 
sideration, _ 

e=radius of (round) core, 

р = specific resistance, 

n = number of cyeles per second, 

p = permeability, 
(ХГ) = ће amplitude of the coil current per unit 

length of core, 

and Y is a very complicated series, involving n, u, p and c, which 
for iron cores only becomes unity when the diameter is exceed. 
ingly small In other cases it is very much less than unity. 
I am afraid Dr. Thornton, in quoting this formula, has not 
examined the context, for on the succeeding page Mr. Heaviside 
gives several examples, and in example 3 shows that in an 
iron core of only 2cm, diameter, with a frequency of 100, 
Y, instead of being unity, is reduced to 1/70. We sco, thero- 
fore, that, if we except the small yokes and cores cf dynamo- 
and motor-models and such-like toys, the exact expression for 
w involves р, n, and p in a very much more complicated 
manner than the simple expression p2n2/p. _. 

The formula Dr. Thornton quotes from Heaviside, therefore, 
docs not in the least confirm, as he imagines, that the loss in 
the solid portions of dynamos is proportional” to , but 
matorially strengthens the opposite view. 


where 


It may here be pointed out that, if in the abovo formula we 
substitute unity for Y, we obtain an expression which is true 


for round wires of small diameter, where the. strength af the 
alternating induclion is at every instant. uniform over the cross e 
This law, as I suppose most electrical engineers are aware, is 
readily deducible in two or three lines of quite clementary 
mathematics. For large diameters, however (dealing with 
ordinary frequencies), the induction is not uniform over the 
cross-section, and uniformity is more and more departed from 
as u, n, 1/р and е are increased. For large diameters, there- 
fore, we have to multiply the loss w, obtained by assuming 
uniform induction, by a cocflicient involving p, n, p and c. 
This is the coefficient Mr. Heaviside has evaluated, and denotes 
by the letter l. For round cores consisting of a bundle of 
round small wires sufticiently insulated. from one another, Y 
may be taken as unity, but here, of course, we have a laminated 
core. í 
Dr. Thornton says, whero Mr. Field has obtained his 
In law from I do not know.“ I would refer Dr. Thornton 
to the article he is criticising. It is fully explained there ; and, 
I would add, it is not wy law. I merely state the published 
results of the authority (Prof. J. J. Thomson) I quote, giving 
all necessary roferences. | 

Dr. Thornton tells us his final argument relies entirely upon 
the experiments on laminated cores. Theso are treated in the 
appendix of his Paper. 
his letter, that “in every case the hysteresis loss is greater 
than the eddy current, even at the highest frequencies,” (the 
quotation is from the appendix) and yet in the table of 
losses we read for the 5kw.:ring at 83:5 cycles W. W. = 50, 


W, 25, W. 230, W,/W,=0°88! Ав I have pointed out, 


in these experiments the armatures are removed. from the 
magnets, and therefore the flux distribution is quite different 


from that under working conditions (1.4, when, the armature. 


is in place); this will have a material effect on the value of 
the ratio W,: W,, which. plays so important a part in Dr. 
Thornton's /inal arzument. a | 

It appears that Dr. Thornton and I are unable to agree, and 
I prefer to “agree to differ” rather than prolong this discus- 
sion, lest I be drawn into dogmatic assertions which, of course, 
can never strengthen an argument. I, personally, am much 
indebted to Dr. Thornton for his Paper, much of which I 
found very helpful matter, and also for his reply in your last 
week's issue. 

Lastly, I need hardly add that if further experiments, about 


which there can. be no two minds, be forthcoming corro- 


borating Dr. Thornton's contentions, I shall be only too glad 
to own myself in error, and to look for some explanation of 
what wil then be, to my mind, an apparent discrepancy 
between theory and practice.—Yours, &c., М. B. FIELD. 


Manchester, Feb. 14. 


He says, both in the appendix and in. 


TO THE EDITOR OF THE ELECTRICIAN. 
SIR : Perhaps you will excuse me if I attempt to take part 


in tho discussion on eddy currents in dynamos since, as you 
are aware, I also have contributed to the above subject. 
Dr. Thornton in his Paper mentions the Kapp method for 
separating eddies from the hysteresis and friction and windage. 


Although the curve may well approximate to a straight line, 


it seems to me that the above method is not a fair one for 


estimating the eddies, nor is it fair for the other components. 


For example, from innumerable tests it has been determined 


that the law most nearly fitting the condition of friction and 


windage in dynamos is that the loss goes up as the 1-5 power of 


the speed and not directly as the speed. These determinations in all 
cases were made by anauxiliary motor driving the other machine 
excited and unexcited. In the appendix, again, Dr. Thornton in 
hia Paper mentions the fact that an alternating E.M.F. was 
impressed upon the armature windings without taking into 
account the resultant fux ware. Since, surely, this factor 
would have most to do with determining the relation of 
hysteresis to eddies I would draw the attention of Dr. 
Thornton to Prof. Rössler's work, to Messrs. Barr, Beeton and 
Taylor and to my own on the effects of flux distribution on 
hysteresis and eddies, In looking over the curves Fig. 5 in 
Dr. Thornton' Paper, it occurs to me it would indeed be 
interesting to calculate the teeth eddy losses taking into 
account the flux distribution due to visible skewing of flux. 
As Dr. Thornton will see, the suggestion that the greater 
portion of the eddy loss takes place in the teeth would not 


‘atthetantiate the dictum that practically all must, therefore, 


take place in the solid frame.”—Yours, &c., A. PREss. 


London, N., Feb. 12. 


PARLIAMENTARY INTELLIGENCE. 


operan eS em 


Petitions have been presented against the following bills: London 
County Council Tramways, by the Camberwell Borough Council and 
the London, Brighton and South Coast Railway Co.; Cheshire Elec- 
tricity and Power by the Crewe Corporation, Stockport Corporation 
Wallasey Urban District Council and the Stalybridge, Hyde, Mossley and 
Dukinfield Electricity and Tramways ; East London and Lower 
Thames Electric Power Bill, by the Grays Thurrock Urban District 
Council, Woodford District Council, Essex County Council, Great Eastern 
Railway, the Hackney, Deptford, Bermondsey, Camberwell and Poplar 
Borough Councils, Ilford Urban Distriet Council and the Leyton Urban 
District Council ; Lancashire and Yorkshire Electric Power, by the local 
authorities of Gainsborough, Beverley, Grimsby and Lincoln, the Scar- 
borough Electric Supply Co. and the Derbyshire and Notts Electric Power 
Co.; North and South Woolwich Electric Railway, by the Great Eastern 
Railway and the Woolwich Borough Council; Manchester Corporation 
Tramways, by the Cheshire Lines Committee and the Midland Railway Co.; ` 
Portmadoc, Beddgelert and South Snowdon Railway, by the London and 
North-Western Railway, Stretford Urban District Council and the 
Cheshire Lines Committee ; Mid-Cheshire Tramways, by Cheshire County 
Council and the Midland Railway Co.; Newcastle-on-Tyne Tramways, 
by the Walker Urban District Council; Ulster Electric Power, by the 
Londonderry Gas Light Co. ae: 

The following have complied with the Standing Orders of the House 
of Lords: Clyde Valley Electric Power, Lothian Electric Power, Govan 
Вигам! Blevtrleity, Paisley Tramways;‘Islé-of. Thanet Tramways, Port- 
madon: Reddgelert: and) South Snowdon Railway, Derbyshire Electric . 
Power, Leicesterghire, and Warwickshire Electric Power, Metropolitan 
District Railway, Metropolitan Railway and Preston and Horwell 
Tramways, 

Nan compliance with the Standing Orders of the House of Commons 
has been reported in connection with the following bills:—Middlesbrough 
and Stockton Tramways, Bristol Tramways (Extension) and the Glasgow 
Corporation Tramwaays. The London, Camberwell and Dulwich Tram- 
ways, North-Western Electricity and Power Gas, Lancashire Electric 
Power, West Riding Tramways, Tyneside Tramways and Tramroads, 
Victoria University of Manchester, Torquay Tramways and Mid-Cheshire 
Tramway bills have complied with the Standing Orders of the House of 
Commons. 

The following bills were read a second time in the Honse of Lords on 
Friday, Feb. 12 :—Barrow-in-Furness Tramways, Bournemouth Corpora- 
tion Tramways, Bridlington Corporation, Chesterfield Corporation Tram- 
ways, Manchester Corporation Tramways, Stretford Urban District Council 
and the Ulster Electric Power. On Monday the Preston and Blackburn 
Tramways and the Victoria University of Manchester Bills were read a 
second time. On Tuesday the Lancashire Electric Power, West Riding . 
Tramways and the Tyneside Tramways and Tramroads Bills: were read a 
second time. | T WWE 1M * 

The East London and Lower Thames Electric Power and the North 
and South Woolwich Electric Railway Bills were read a second time in 
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the House of Commons on Thursday, Feb. 11. On Friday the Lincoln- 
shire and Yorkshire Electric Power and the Plymouth Corporation Bills 
were read a second time. On Monday the Harrow Road and Padding- 
ton Tramways, South- Western and Isle of Wight Junction Railway and 
the Cheshire Electricity and Power Gas Bills were read a second time. 

. The following Scotch bills are among those which will originate in the 
House of Lords:--Clyde Valley Electric Power, Govan Burgh Commis- 
sioners and the Lothians Electric Power. 

The Croydon Tramways Bill has been withdrawn. The application 
was made by the Rural District Council for a provisional order under the 
Tramways Act of 1870 to construct electric tramways in Beddington and 
Coulsden. | 

The London.United Tramways Bill and the London United Tramways 
(Railways) Bill came before the examiners of Standing Order proofs in 
the House of Commons on Monday. With regard to the former, it was 
announced that only tramway No. 2 (from Hounslow to Staines, about 
5} miles) was to be proceeded with. This line was found to have com- 
plied with Standing Orders, and the bill will therefore proceed to first 
reading. With regard to the railways bill of the London United Tram- 
ways Co., the London County Council opposed on the ground that the 
lines were tramways and not railways. The proposal of the company 
was to connect its services north and south of the Thames by a tunnel 
under the river, and also to run a shallow subway tramway connecting 
up two of its lines in Hammersmith. By calling these proposals rail- 
ways the promoters had, argued the London County Council, endea- 
voured to avoid obtaining the consent of the road authorities, but they 
contended that, inasmuch as the proposed lines were part of the 
company’s tramway systems, they were essentially tramways. The 
examiner upheld the view of the London County Council, and the bill 
was referred to the Standing Orders Committee. 

The St. Marylebone Electric Lighting Bill will come on for second 
reading in the House of Commons on Tuesday next, the 23rd inst. Mr. 
Horner has given notice that he will move the rejection of the measure. 

The Standing Orders Committee has decided that the consent of the 
Holborn Borough Council with regard to the tramway along the Totten- 
ham Court-road, promoted by the London County Council, shall be 
dispensed with. The bill will therefore proceed. Some lines have, 
however, been struck out of the bill. 

The following bills have been grouped together for consideration by 
separate committees :— 

North and South Woolwich Railway, Baker Street and Waterloo Rail- 
way, Charing Cross, Euston and Hampstead Railway, Great Northern 
and City Railway (extension of time) and the Torquay Tram ways. 

London, Camberwell and Dulwic Tramways, London United Tram- 
ways (Railways), London United Tramways and London County Council 
Tramways and Improvements. 

Soothill Nether Urban District Council Tramways, Harrow Road and 
Paddington Tramways and Watford and District Tramways. The Com. 
mittees will not commence sitting until March 9, as one or two of the 
measures have yet to come before the Standing Orders Committee. 


ELEOTRIC LIGHTING (LONDON) BILL. 
_ Mr. GERALD BALFOUR, on Wednesday, introduced the above bill 
into the House of Commons. The bill, which has been introduced on 
two previous occasions, is to provide for the adjustment, in accordance 
with the changes of boundary effected under the London Government 
Act of 1899, of the areas within which local authorities and companies 
are &uthorised to supply electricity. 
The bill will be read a second time on Monday next. 


POST OFPIOE TELEPHONE SYSTEM. 

In & printed reply to Mr. John Gordon, in the House of Commons, 
yesterday, 

Lord STANLEY said that the Post Office trunk wire system had been 
extended from Belfast to Ballymena, and exchanges had been opened at 
Antrim, Ballymena and Kells. He hoped to be able to arrange for a 
further extension to serve Coleraine, Limavady and Londonderry, when 
additional funds were available for the development of the Post Office 
telephone system. A bill to authorise further capital expenditure for 
this purpose would be presented to the House at an early date. 


LEGAL INTELLIGENCE. 


Corporation of Eastbourne v. Attorney-General. 

In th> House of Lords on Monday, before the Lord Ohancellor and 
Lords Macnaghten, Shand and Lindley, the |hearing was continued 
of the appeal of Eastbourne Corporation against a decision of the Court 
of Appeal affirming an order of the Divisional Court in favour of the 
respondent. 

The point raised by the appeal was this. The Corporation purchased 
the undertaking of the Eastbourne Electric Light Co. (Ltd.) for £88,700 
under statutory powers, and of this sum about £37,929 was in respect 
of goods, wares and merchandise " that passed to them as part of the 
purchase. By sec. 12 of the Finance Act, 1895, it is enacted that where, 
by virtue of any act (a) any property is vested by way of sale in any 
person, or (b) any person is authorised to purchase property, such person 
shall produce to the Commissioners of Inland Revenue a copy of the act 
relating to the vesting in the tirst case, and an instrument of conveyance 
of the property in the other case, duly stamped with the ad val. stamp 
duty payable on a conveyance on sale of the property. The Corporation 
admitted a conveyance was reyistered for the property acquired, which 


could only be legally transferred by & written conveyance, but they denied 


that they were required to produce for stamping a conveyance of the 


"goods, wares and merchandise" included in the purchase of the 
property, which could be transferred by mere delivery. 

At the conclusion of the appellants’ case, the LORD CHANCELLOR gave 
judgment. The Court of Appeal had held that the word “property” in 
sec. 12 of the Finance Act, 1895, meant ascertained property, whether real 
or personal, which was specifically vested by some act in the purchaser, 
or which the purchaser was authorised by some act to purchase, and in 
his lordship’s opinion that was the right view. It followed, therefore, 
that the appellants were liable to an ad val. stamp duty on the whole 
consideration, in respect both of the real and of the personal property 
they acquired irom the Electric Light Company, and this appeal failed. 

The other noble and learned lords present concurred, and the appeal 
was dismissed with costs. 


McOullagh v. Queen's College (Galway) and other:. 

In the High Court, Dublin, last week, the hearing was concluded of an 
action brought against the president and professors of Queen's Clleg 
Galway, Dr. N. W. Colohan and Wm. Haire, by Thomas McCullagi 
(who sued by his father and next friend) to recover damages for personal 
injuries alleged to have been caused to plaintiff by negligence of defendants 
in the use of certain electrical apparatus. The claim was in respect 
of injuries alleged to have been caused by the use‘ of Röntgen rays in 
the treatment of an injury sustained to the knee. · Defendants denied 
negligence and unskilfulness. 'The hearing occupied several days and a 
good deal of medical and expert evidence was given. It appeared that a 
needle had entered plaintiff's knee and got broken, the head remaining 
inside. The rays were employed first by direction of Dr. Quirke, now 
deceased, and subsequently by Dr. Colohan. A Réntgen ray outfit had 
been kept at the Queen’s College for educational purposes, but a practice 
had grown up of allowing Haire, the man in charge, to take radiographs 
for doctors in Galway, both those attached to the hospital and others. 
For plantiff it was stated that the X-rays operator had placed the X-ray 
bulb within 2in. or 3in. of the boy's knee while he was taking the radio- 
graphs, and the exposures varied from 20 to 30 minutes. - 

For the defence, witnesses said that the bulb was not held within а 
less distance than 6in. or Тїп. It was strongly pressed for the defence that, 
under any circumstances, with a science in its infancy, only reasonable 
skill could be expected in a town like Galway, and Galway College 
repudiated all responsibility. Dr. Colohan also repudiated responsibility 
for the way exposures were taken, this being exclusively the work of 
Haire, who was only the mechanical assistant to the Professor of Natural 
Philosophy at a salary of £58. 

The jury found for defendants on the general issue that there was no 
negligence. 


Electric Tramways Construction and Maintenance Oo. (Ltd). 
Mr. Justice Byrne on Tuesday directed that the petition in this mater 
should again stand over for a week, 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


The Council of the Institution of Electrical Engineers desire fo 
receive applications for the position of secretary vacant by the death 
of Mr. W. G. McMillan. Commencing salary £500 per annum. 
Applications to the chairman of the Secretaryship committee, Insti- 
tution of Electrical Engineers, 92, Victoria-street, Westminster. 
London, S.W., by March 7. See also announcement in our adver- 
tising columns. 

An assistant electrical engineer is required by a firm of consulting 
engincers at Westminster. Preference given to one having expert 
ence in designing and working of tramways or electricity supply. 
See advertisement. 

A junior draughtsinan is wanted in the drawing office of а 
electricity supply undertaking. Applications to Engineer ап 
Manager, 27, Osborn-street, Whitechapel, London, E. dee 
advertisement. 


Mr. Win. Burr, station superintendent at Reading electricity works 
has been appointed (out of 154 applicants) chief assistant electric 
engineer at Croydon Corporation electricity works. 

Mr. E. S. Rayner, of Swansea, has been appointed borough 
electrical engineer and tramways manager at Doncaster, in succession 
to Mr. W. Wyld. 

Mr. C. A. Coventry, of the G.W.R. carriage and waggon works, 
Swindon, has been appointed to the newly-created position of super: 
intendent of the motor department of the company at Paddington. 

Mr. E. J. Taylor, of Messrs. W. T. Glover & Co., : 
appointed mains superintendent at the Wimbledon District C 
electricity works. 

Mr. R. W. Kenible, of Bournemouth, has been appointed yo 
enginecr, and Mr. T. C. Hunt, of West Ham, mains assistant, at 
Corporation electricity works, West Ham. 1 01 

Mr. Mills has been appointed junior assistant engineer at Bristol. 
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Aberdeen. — The County Road Board have approved the plans of 


the new suburban tramways from Aberdeen to Bucksburn and Culter. 


Arbroath.—Negotiations are proceeding between the Council 
and the Empire Electric Light and Power Co. for the transfer of 
the Council's electric lighting order. 

Ashford (Kent).—The Council have assented to the application 
of the Ashford and District Electric Supply Co. for a new pro- 
visional electric lighting order and for the revocation of the 
Council's 1899 order. 


Australasia.— The * Australian Mining Standard" states that 
Newcastle (N.S.W.) Municipal Council have received authority to 
borrow £5,000 for extensions to their electric lighting system. 

The Minister of Railways for Western Australia recently announced, 
in connection with the proposal to construct the Woodman's Point- 
Jandacot railway, that that line would ultimately be connected with the 
South-Western line, but until such junction was made it might be found 
cheaper to work it by electricity. The line is to be 6 miles long, and the 
estimated cost is £15,000. 

The Dunedin (N.Z ) tramway system, equipped by Noyes Bros., was 
recently opened for traffic. 

The V'ictori«n Cabinet have refused consent to the scheme for the con- 
struction by Mr. A. E. Morgans of electric tramways in the towns of 
Flemington and Essenden, оп the ground that they are likely to cause 
injury to the railway traffic. 

Sydney Council recently fixed their charges for electrical energy at 
44d. per unit for lighting, with the alternative of 5d. per anit for the first 
hour's maximum demand and 2d. after, with 2d per unit for power. The 
increased demand for current consequent upon this step necessitated the 
issue of municipal stock by the Corporation last month to provide for 
extensions of the generating plant and mains. 

Bath.—The Council are recommended by the Electric Lighting 
committee not to undertake the extension scheme prepared by their 
consulting electrical engineer (Mr. E. Manville), ** as the connnittee 
consider the present capacity of the works sufticient for the next 
winter's requirements," 


Beckenham.—The Council have decided to restrict their imme- 
diate expenditure on free wiring to £2,000. Notice has been given 
to the Crystal Palace and District Electric Light Co. requiring them 
to sell the portion of their undertaking within the Council's area. 


Brighton.—For changing.over the remainder of the arca of 
electricity supply to the higher voltage the Corporation are applying 
for sanction to a loan of £4,000. | 

Bristol.—The Electrical committee have purchased from the 
Thames Valley Electric Launch Co. a second-hand electric service 
boat for conveying stores, machinery and staff between Avonbank 
and Temple Back stations. | 

Broughty Perry.— t is proposed to expend €2,000 in improving 
the electricity supply system and Mr. G. Balfour has been asked to 
prepare a report, "P" 

Buenos Ayres.—The construction of an electric tramway from 
Buenos Ayres to Lanús, Lomas and Androgué will be commenced 
shortly, and is expected to be completed by October, 1905. 
Burnley. —A new 400 н.р. Belliss engine was started on Saturday 
ast. 

Burton-on-Trent.— During the past six months the Corporation 
electric tramways carried 2,019,887 passengers, the receipts being 
£9,120. 

Cable Makers’ Association.—The Anchor Cable Co. (Ltd.) has 
joined this association. 

Oardif.—The borough electrical engineer (Mr. Arthur Ellis) has 
been instructed to have canvassed the neighbourhood of Broadway 
to ascertain if the demand for current would justify the extension of 
the mains to that thoroughfare. 

Mr. Ellis presented his estimates of expenditure and receipts for 
the year ending March 31, 1905, on Tuesday. Expenditure was 
put at £22,382, compared with £16,386 estimated for the current 
year and £11,271 actual expenditure in 1903. The receipts for next 
year were estimated at £37,750, leaving a profit of £5,181. It was 
resolved that £3,000 be allocated to relief of rates, and that £2,181 
be placed to reserve. For the current year the amount in relief of 
rates is £2,000. At present the equivalent of 105,528 8 c.p. lamps 
is connected. Sanction to a loan of £38,000 for extensions of 
cables and feeders is to be applied for. | 


Cleethorpes.— The Grimsby Street Tramways Co. have offered 
to sell their electricity generating station to the Council for £19,000. 

Oroydon.—The Rural Council have withdrawn their bill for 
powers to construct electric tramways from Beddington along 
Purley-road to the terminus at Godstone-road. 


Orystal Palace Automobile Show. An excellent display of the 
latest types of motor-driven vehicles has been made at the Crystal 
Palace this week, and the show will remain open until Wednesday, 
Feb. 24. It may be well to point out that this is the official show 
of the Society of Motor Manufacturers and Traders, which gives 
the exhibition additional importance. There are comparatively few 
exhibits of an electrical character, although it may be said that at a 
large number of the stalls batteries and other electrical accessories 


spicuous by their absence, but there are 


N.S. Electric Storage Co., Horton Kir 
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Combined systems 
such as the petrol-electric system, are соп. 


t a couple of purely elec- 
trically-driven carriages, some particulars of which we give Los. 


of the motor vehicle industry are in evidence. 
of generating power, 


‘Apparently, magneto-ignition is gaining in favour, in spite of its 


higher cost as compared with the older methods of igniting the 
charges, and several devices are shown by different makers. 

À special feature of the electric carriages exhibited by the Electro- 
mobile Company is the underslung interchangeable battery. As this 
company undertakes the upkeep and charging of the batteries at fixed 
annual charges, this arrangement is a necessity, and we understand that 
a set of accumulators may be detached from the car and replaced by 
freshly-charged cells in less than five minutes. It is also claimed that 
this mode of carrying the accumulators ensures an even distribution of 
weight on the wheels as well as a low centre of gravity. A wooden 
battery box containing 44 “ Contal" oells, which weigh 10 cwt., is sus- 
pended from the carriage. The capacity of the battery when discharging 
at the normal rate is 135 ampere-hours, and this is sufficient to ropel 
the Victoria type of carriage 40 miles over average roads in fair condition. 
In the case of the double landaulet, the battery weight forms about one- 
third of the total weight of the carriage. Each plate of the cell is 
formed of two thin grids riveted together, and presenting 32 square holea 
for the active material, which is forced into the grids under hydrau- 
lic pressure. Each pellet of active material is perforated with 
nine holes. A bi-polar series wound motor drives through a double 
train of double-helical gearing to the differential and thence to the 
hubs of the rear wheels by live shafts, which revolve in an external 
tubular axle. The normal rating of the motor is 8 B. K. P. at 1,500 revs. 
per min. Two separate windings and two commutators are provided, 
and these afford an easy method of speed regulation. The motor casing 
is continued into the gear box, so that the entire driving mechanism is 
dust-proof and waterproof, and can be entirely detached from the carriage 
by removing some spring clips and a pin by which the motor is suspended 
from the frame. A compact controller, built on usual lines and 
designed for several forward and one reverse speed, is placed underneath 
the footboard and is actuated by a transmission gear leading up to the 
controller handle, which is placed on the steering pillar just beneath the 
handwheel. An ingenious form of quick-break switch is connected with 
the brake pedal, so that the circuit is broken before the mechanical 
brake is applied. In one position of the controller, the motor acts ag a 
generator and has, therefore, a braking effect. 

The London Electro-Mobile Syndicate show a car having one motor 
only, driving through a differential gear on to the wheels. The accumu- 
lators, 40 in number, are of the Hart Company's make, and are placed 
in а receptacle at the back at the car. 

The “Energy” battery, exhibited by Messrs. Peto and Radford, is 
intended to be used chiefly as a spare accumulator in connection with the 
sparking device. It is especially adapted for such purposes, as there is 
said to be no loss through leakage when the cell stands idle. In appear- 
ance it quite resembles an ordinary accumulator in celluloid case. It 
has, however, two positive plates of the usual type, and between them 
one negative plate, formed by two lead sheets joined together to form a 
pocket. The battery is charged as an accumulator, but the negative 
plate, having practically no capacity, renders the voltage of the battery 
nearly zero. When current is required, a pellet of cadmium is dropped 
into the negative pocket of each cell, the pressure of which instantly 
rises to about 2 volts. After the cadmium rod is removed, the voltage drops 
again to zero. It is claimed that the fully-charged battery, without acid, 
may be sent by post, rail or sea without heating or damage to the nega- 
tive plates, and that they then only require acid and water to render them 
ready for use. 

Among miscellaneous exhibits we may mention the following :—The 

by, Kent, show improved solid 

storage cells for general lighting and traction purposes, also railway 
carriage lighting batteries and batteries for electric launches and motor 
vehicles, medical and X- ray work, &c., ignition batteries, and cells for 
lighting motor vehicles; the Electrie Battery Co., 180, High Holborn, 
London, W.C. (accumulators, ignition apparatus, voltmeters, &o.); 
Longstreeths Limited (Lithanode Electric Storage), 4274, Strand, London, 
W.C. (* Lithanode " high-rate discharge batteries, electric lighting and 
traction sets, hand lamps, ignition coils, and 1904-type patent unspillable 
ignition accumultor, &c.); Langdon-Davies Motor Co., 101, Southwark. 
street, London, S. E.; W. H. Willcox & Co., Southwark-street, London, 
S.E. > large variety of supplies required by motor vehicle builderg 
as well as motor vehicle users); S. Smith & Son, 9, Strand, London, 
W.C. (This firm show an improved compensated speed indicator, an 
instrument which can be easily attached to any vehicle and will indicate 
the speed in miles per hour at a glance. Messrs. S. Smith & Son aré 
well known as makers of instruments of precision of the highest class, 
and they claim that these speed indicators are absolutely correct, as the 
construction has been carried out on the basis of mechanical calculations 
which makes error impossible. The mechanism is, at the same time, 
very simple. A working model of the indicator is shown driven by an 
electric motor arranged to run at various speeds up to 50 miles per hour. 
One of the, cars running in the grounds, a 12 н.р. Argyle, is fitted with this 
apparatus. The indicator is guaranteed to withstand excessive vibration. 
Spacings on the dial are nearly as uniform for the higher as for the lower 
speeds, and it is this impertant feature which the makers claim renders 
the instrument distinctive from less scientifically-constructed indicators.) 
The Stern-Sonneborn Oil Co., 57, Gracechurch.street, London, E.C. 
он and lubricants of all kinds); J. G. Statter & Co., Newhall-street, 
irmingham ; Joseph Kaye & Sons (Ltd.), 93, High Holborn, London, 
W.C., and Leeds (patent oil.cans, petrol squirts, oil economisers, &c.) ; 
Pritchetts and Gold, Feltham, Middlesex; and G. T. Riches & Co., 4, Gray's 
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Inn-road, London, W.C. (a large variety of electric and general accessories). 


The show is certainly the most complete and comprehensive of its kind 


ever held in this country, and there are indications that, in spite of the 
tightness of money, the sales effected at Sydenham have already been 
considerable. 

Dorchester.—The Council have decided to continue negotiations 
with companies for disposing of the Council's electric lighting order 
1901. 

East Ham.—Sanction to а loan of £14,490 for additional 
electric lighting plant has been received by the District Council. 
Katherine-road is to be lighted by arc lamps at an estimated capital 
cost of £1,206, and an annual expenditure of £432. 

Electrie Lighting of Public Buildings.— The Commissioners 
of H.M. Works and Public Buildings have given instructions for the 
wiring of the metropolitan county courts, and the work has already 
been commenced. The police courts and other official buildings are 
‘also to be fitted up for the electric light. 

Exeter.—Acting upon the advice of the city surveyor (Mr. T. 
Moulding) and the borough electrical engineer (Mr. H. D. Munro), 
the Council have decided» to adopt the overhead system on their 
projected tramways. „ 

Forthcoming Books —Messrs. Crosby Lockwood & Son will 
shortly issue Dmamo, Motor and Switchboard Circuits," for 
electrical engineers, artisans and City and Guilds students, by Mr. 
Wm. R. Bowker, C.E. 

“The Electrician " Printing and Publishing Co. will have 
ready in a few days The 1903 Revision of the International 
Telegraph Convention and Service Regulations." This important 
official publication is issued at 6s. net. In addition to the com- 
plete French text of the Convention and Service Regulations, as 
finally ratified by the Contracting States in December last, there is 


& full English translation by Mr. C. E. J. Twisaday (of the India - 
Office) and Mr. G. R. Neilson (of tue Eastern Telegraph Co.). The- 
work has been further revised by the authority of the British Host. 
Office, and is accepted as the Official Record of the Proceedings at 


the International Conference in London in June last. 

„Free Wiring by Borough Oouncils.—At the conference of 
London Borough Councils held recently at Hackney Town Hall, a 
resolution was passed urging the London County Council to again 
introduce a bill to enable borough councils to wire and fit up con- 
sumers' premises for electric supply, and to raise loans therefore. 

Pulham (London).—Arrangements were completed on Wednes- 
day to take up a loan of £25,000 from the Prudential Assurance Co. 
at £3. 12s, 6d. per cent. This compares with £3. 15s. charged by 
the London County Council. The southern branch of the library, 
Wandsworth Bridge-road, and the librarian's department at the 
central library are to be wired for electric lighting. 


Glasgow and.Bouth.Western Railway.—The directors were 
authorised at the meeting on Tuesday to proceed with provisional 
orders for, amongst other works, the equipment and working of any 
part of the company’s lines by electric traction 

Gorton.— The Electricity committee recommend the Council to 
lease their provisional electric lighting order, 1899, to Manchester 
Corporation. 


Great Northern and City Railway.—This line was opened on 
Sunday last, has been carrying daily large numbers of? passengers, 
and the service promises to есш increasingly popular. Vast 
crowds have patronised the line up to 11 a.m. and between 4 and 
6 p.m., and at these hours the 34-minute service hardly meets 
requirements. 
tickets have been taken up. When the station at Highbury is 
opened a very important centre for traffic will be tapped. 


Grenada.--On Dec. 15 last the Governor of Grenada issued 
a wireless telegraph ordinance providing that the cxclusive, privilego 
of installing, working. maintaining and using in the.colony.appara- 
tus intended for wireless telegraphy, and also: the. services of 
transmitting, receiving, collecting or delivering wireless telegrams, 
should be vested in the colony. No person will be allowed to instal, 
work or use such apparatus or perform such incidental services 
under a penalty of £50 and the forfeiture of the installation. 

Hanley.—The accounts of the electricity department for 1908 
show a gross profit of £7,507. Os. 10d., out of which £2,554. 18s. 3d. 


has been paid for interest and £2,509. 10s. 3d. for sinking fund, 


leaving net profit £2,442. 128. 4d. £2,850. 10s. 11d., the amount 
standing to debit of electric lighting revenue account, has been 
repaid to district fund account, and the balance (£194. 18s 11d), 
including £108. 175. 6d. from previous year, has been carried forward. 

Hotel Lighting.—The British Westinghouse Co. have secured 
a further order from the Savoy Hotel, including a 17-panel switch- 
board, a Tudor 700-ampere-hour battery, а 174kw. automatic 
reversible booster, one milking booster, &c. The plant has a total 
capacity of 900kw. A notable item is the elaborate switchboard, 
ЗАН. long and 74ft. high, the panels of 2in. thick white marble. This 
board provides an ingenious and effective means of interconnecting 
the different circuits with either the private supply or the mains of 
the Charing Cross and Strand Corp. ` 


| plough lifeguard had been most successful, and 


We understand that already nearly 6,000 season. 


Hove.—Sanction to а loan of £14,800 for electric lighting has 
been received by the Council. | 


Huddersfleld.— The Electricity committee report that for 1903 
the income of the electricity department was 426.005 against 
£23,159 in the previous year. The expenditure was £12,627 (against 
£10,404) and the gross profit £18,878. After paying interest and 
sinking fund instalment the profit was £3,915 against £2,945 last 
year. -The balance has been transferred to depreciation and con- 
tingencies account, which now amounts to. £11,853. 

Ilford.—The lighting committee have reduced the charge for 
electric current from 44. to 4d. per unit. As an alternative current 
will be supplied on the maximum demand system at 6d. per unit 
for the first hour, and 2d. after. The charge for public incandescent 
lamps will be £4 per annum. 

Islington (London).—An arrangement has been come to with 
the contractors for the arc lamps in the Highbury district to sub- 
stitute new lamps (76 in number) for those erected, the work to be 
completed within two months. | 


Kingston-on-Thames. — An offer of Edmundson's Electricity 
Corp. to supply electricity in bulk at 244. per unit has been declined 
by the Council. | | 

Knutsford.—The question of revoking the Knutsford electric 
lighting order, 1899, has been deferred for six months by the Board ot 
Trade. 

Lampeter.—Prof. Ferrier, of Liverpool University, has been 
engaged to prepare a preliminary report upon electric lighting for 
the Council. | MEC IS | | 

Leeds.— The Corporation's electric tramways (of which there are 
84 miles of single track in operation) are being extended from 
Beckett-street to Harehills-lane, and the line will probably be ready 
for official inspection in a fortnight. Other extensions are in hand. 

The Lighting committee recommend the Council to fix the charge 
for electric current for street lighting at 14d. per unit. The total cost 

f generation, with interest and sinking tund charges, is 3d. per unit. 
The Works sub committee recommend the construction of 25 new 
cars with covered tops, as designed by the tramways department. 
The Kirstall-road car-repairing depot is to be considerably increased, 
and tenders are to be advertised for material required during the 
12 months. | | 


Light Railways.—The Bideford, Westward Ho and Appledore 
Railway (Light Railway Extensions) Order has been submitted to 
the Board of Trade for confirmation. Objections by March 12. 

The Light Railway Commissioners held an inquiry last week into 
the application for an order to construct a light railway from Hope 
station to Castleton, Yorks., and, after hearing. evidence, tbe Com- 
missioners decided to grant the application. 


Liverpool.—During 1903 the Corporation tramways carried 
118,057,234 passengers, an increase of 8:40 per cent. on 1902 

Nothing in the nature of a serious collision occurred, and the fatalities 
fell to 1 in 28,000,000 against 1 in 13,000,000 for 1902. The Liverpo 
had never failed in 
operation, notwithstanding the largely-increased speed of the cars, which 
now (it is stated) exceeds that of any other city in the country. Under 
the new speed regulations the average speed between the tramway 
termini, including all stops, was between 7 and 8 miles per hour. The 
total income amounted to £531,483, an increase of £18,058 over 1903. 
The expenditure amounted to £341,484, against £339,811 in 1902, an 
increase of £1,652, compared with an increased income of £18,058 
Interest and sinking fund charges were £107,014, against £102,627 for 
1902, increase £4,387. The car-mile earnings had increased from 10-344. 
in 1902 to 10-78d. for 1903, increase 0:39d. The percentage of d 
costs to total revenue fell from 65 per oent. in 1902 to 64°24 in 1903, sn 
the gross profits rose from £178,124 to £203,256, increase £25,133, oF 
10:9 per cent. on total capital expenditure, against 9 7 per cent. in 1902. 
The net profit amounted to £96,242, against £75,497 in 1902, шс 
£20,745. It was proposed to place £64,161. 18s. 7d. to reserve, rene а 
and depreciation account, and to transfer £32,080. 19s. 44. to gen 
rate. The average fare per passenger showed a slight increase over drm 
1:1114. against 1 113d. The length of track operated in 1902 was M 
miles, and was 103 miles at present. The renewal and depreeistion 
account stood at £487,000. That fund had never been touched, gene 


| repairs being effected out of revenue. 


Tho Tramways committee recommend application be made for 
powers to construct а double-track tramway along Edge lane. | 

The accounts of the electricity supply department for 1903 show 
total income of £206,311. 18s., including £118,684. 9s. За. from the 
sale of current for lighting and power, £2,290. 6s. 24. from public 
lighting, and £77,930. 10s. from the supply of energy to the tram: 
ways department, meter rentals produced £2,362. 18s. Gd. and there 
was a profit of £4,262. 9s. 11d. on the manufacturing department. 
Generation expenses came to 469, 216. 15s. 9d. and cost of distri 
tion to £4,319. 19s. 10d. ; rents, rates and taxes were £12,743. 4з. оч, 
management expenses £10,855. 98. 6d., and special charges (including 
insurances, certification of meters, stamp duties, telephone rents, &c. ү 
41.640. 1з. 1d., and after writing off £62. 15s. 14, for bad i 
the balance was £107,473. 7s. 4d., which, with £663. ed 
from interest account, left £108,173 for disposal. Interest abso ie 
£43,577. 1s., and sinking fund instalment £33.259. 4s. 8d.; £10, 
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has been placed to reserve, and £11,002. 78. 5d. transferred to the 
renewal fund, leaving £10,298. 6s. 11d. as contribution to general 
rates. The total capital expenditure to date is £1,553,808. 10s. (an 
increase of £217,099. 14s. 9d.) including £67,668. 12s. 7d. on mains, 
£85,098. 8s. 6d. on machinery, £32,579. 11s. 9d. on buildings, and 
£19,655. 15s. 6d. discount and expenses of creation of issue of 3 per 
cent. Corporation stock. 


London Oounty Oouncil.—At Tuesday's meeting a loan of 
£1,040 was granted to Islington for electric lighting purposes. 

Tramways.—Replying to a number of questions, Mr. Benn, chairman 
of the Highways committee, said he was not prepared, until the acoounts 
were made up, to give the oost per car-mile of the electric tramways, but 
members were not to take it that it was largely in excess of the estimates. 
He hoped to bring up a report on the inquiry which had been made in 
regard to the conditions of labour, &c., in Belgium, next week, but they 
could get no information from Government departments. With regard to 
thestatement of thechairman of the North Metropolitan Tramways Co. that 
the company had not had fair play, he contended that the company had 
known for a twelvemonth what the Council’s plans were, and had not tried 
to assist them. Had assistance been forthcoming, the work of electrifi- 
cation might have made great progress. 

The report recommending the acceptance of the tender of Messrs. W. 
Griffiths & Co. (Ltd.), London, of £86,623. 19s. 11d. for the reconstruc- 
tion for electrical traction of the Streatham cable tramways and 
construction of authorised tramways was withdrawn by the chairman of 
the committee. 

Salaries.—It was agreed to make the following advances to members 
of the staff employed in the chief office of the London County Council 
tramways. Mr. J. Welling, permanent-way engineer, from £400 to £450; 
Mr. E. L. Pope, electric mains engineer, from £350 to £400; Mr. H. 
Vorley, accountant, from £300 to £850; Mr. C. R. Johnson, assistant 
traffic manager, from £220 to £285; Mr. J. Glover, claims officer, from 
£200 to £225 ; Mr. G. Franklin, assistant paymaster, from £190 to £200; 
Mr. G. Dickens, storekeeper, from £180 to £200; Mr. J. McClure, bronze, 
coin distributor, from £176 to £185; Mr. A. Heitzmann, banking clerk, 
from £135 to £150; Mr. G. Bartle, collector, from £120 to £130 and. 
Mr. R. E. Meatyard, clerical assistant, from £100 to £110. | 

New Tramways.—It was agreed that the application to Parliament for 
the following tramways be abandoned :—from Clapham Common to East 
Hill, Wandsworth, and from Deptford to the Herbert Hospital, Woolwich. 


London Oounty Oouncil Tramways.— The estimates deposited 
by the Council in their 1904 bill, in connection with their proposed 
tramway extensions, show that the cost will be £1,729,845, of which 
£657,300 will be for street widening. 

Westminster City Council have petitioned against so much of the 
bil as relates to the construction of tramways over the Thames 
bridges and along the Embankment. | 


Lourenco Marques.—The electric tramway system of the Delagoa 
Bay Development Corp. was opened for traffic on Wednesday. 
The opening ceremony was performed by the Governor. Already 
extensions af the system are projected. | 


Lyng.—Ahn inquiry was held on Tuesday into: the application of 
the Council for sanction to borrow £11,500 for electricity extensions 
and for meeting bankers' overdrafts on expenditure over and above 
authorised loans. Evidence of the progress made by the depart- 
ment was given by the borough electrical engineer (Mr. J. Pilling) 
and the town clerk (Mr. J. Woolstencroft). There was some 
opposition. 

Manchester.—Mr. A. E. McKenzie, resident engineer at the 
Stuart-street station of the Manchester Corporation electricity 
works, has been severely burned about the hands and face by an 
electric arc, due to the failure of an extra high-tension switch. 
Three other persons standing close by also received injuries, and it 
is i aa that one of these, Mr. Schleep, as well as Mr. Me Kenzie, 
will be in hospital for some weeks. | 


Marylebone (London).—At the meeting, of the Council last 
evening, on the question of the passing of accounts zo 

Mr. Epwin WRITE opposed the payment of an item of £300 to Mr. H. 
F. Parshall as fees to him as an expert witness during che recent arbitra- 
tion proceedings and asked for particulars.. The sum seemed a very 
heavy one. Was there no regular seale for payment of expert witnesses ? 

Mr. E. R. DrssNHaw (chairman of the Electric Supply committee) 
said Mr. Parshall was engaged as a gentleman occupying a high position 
as an electrical expert at the special request of their legal advisers, and 
the engagement was reported to the committee. Their solicitor there- 
upon entered intoa contract with Mr. Parshall for his attendance, at a fee 
of 5 guineas per hour, at the arbitration proceedings. Under this con- 
tract the amount due to Mr. Parshall would be £2,600, but, on the 
representation of the Electric Supply committee, the amount had been 
reduced by Mr. Parshall to £1,300. 

Mr. E. WnrrE moved that the matter be referred back for the com- 
mittee to present to the Council a report from the solicitors on the matter. 

The Town CLERK said a writ had been issued for payment of these fees 
and it was necessary for this £800 to be paid forthwith to prevent the 
matter going to Court and further costs being incurred. 

Mr. Wmrx's motion on being put to the meeting was lost, and the 
payment of the £800 was agreed to. 


Municipal Telephony.—5wansea Telephone committee on 
Wednesday recommended the Corporation, before applying for 
sanction to à further loan of £15,000 for adding 750 lines to the 


present capacity of the telephone service, to obtain a report from 
an accountant on the financial position of the undertaking up to 
March 31, 'and a report from the consulting engineer (Mr. A. R. 
Bennett) as to the cost of carrying out the new work. After dis- 
cussion, it was agreed to have the financial statement prepnred as 
suggested, and the preparation of the report by the consulting 
engineer has been postponed. 

Scarborough Telephone committee are obtaining information 
from towns where municipal telephone exchanges are in operation. 


Pemberton.—The Council have received sanction to a loan of 
£16,155 for extensions of the electricity undertaking. 


Perth.—The report of the consulting engineers, Messrs. Kincaid, 
Waller, Manville and Dawson, upon the reconstruction-of the. tram. 
ways for electric traction, is before the Council, and will be discussed 
at the next meeting. The estimated cost of the reconstruction and 
electrical equipment is put at about £46,000. E 


Pleasley.— The Parish Council have entered into an agreement 
with the Shirebrook Colliery Co. for public electric liglrting. 


Presentation.— Mr. Andrew Gray, the chief of the technical staff 
of the allied Marconi Wireless Telegraph courpanies was entertained 
to dinner at Chelmsford on Saturday last, when the members of the 
staff presented him with an oak chest, containing silter plate as a 
wedding gift. Mr. G. Langdon Bullocke, who presided, made the 

resentation, and Mr. H. St. Vincent Pletts was in the vice-chair.. 
embers of the staff at Chelmsford, London and other places were 
present, and letters expressing good wishes for Mr. Gray were 
received from representatives on the Congo, in the United States, 
Canada, Newfoundland, the Continent, &c. і 


Private Fire Brigades.— At the sixth annual tournament of the 
ondon Private Fire Brigades’ Association on 6th inst., the Robertson 
:lectric Lamp Private Fire Brigade, for the third year in succession, 
net with considerable success, winning a prize in every competition 
whioh they entered, and carrying off three Ist prizes, two 2nds and 
one 8rd. In addition, the brigade won the championship for the 
whole of London, and are now holders of the Marshall Challenge 
Cup given for the best all-round performances in all competitions. 
The brigade also hold the Hibbert Challenge Cup for the best 
individual performance a‘ the tournament. 


St. Pancras (London).—A special meeting of the Council was 
held on Wednesday to consider the judgment in the action “ Col- 
well and others v. St. Pancras Borough Council” (fully reported in 
our last issue). | 

The Chief Engineer (Mr. Sypney W. Baynes) stated that, after confer- 
ence with experts, and having regard to the whole of the circumstances 
and the machinery ingtalled, if the works were again in contemplation 
it would not be possible to do anything else with regard to choice of plant , 
than had been done: he whole trouble appeared to be that the subsoil 
and surroundings were unfortunately synchronous with the beat.of the 
engines, and that could not and had not been ascertained in any case’ 
before installing such plant. It was necessary that the engines should 
be absolutely balanced, eo that there were no stray forces imparted tothe 
foundations. The engines installed were those supplied as a commercial 
engine, and it was not the usual practice to balance them beyond а 
certain extent. Prof. Dalby, in conjunction with the makers, had the 
work of balancing well in hand. The Electricity committee felt confident 
that the three new engines would be properly balanced, and that there 
would be no vibration arising from their use on the expiry of the six 
months allowed by the Court. | 

Considerable discussion сс расе on the reports, and a special com- 
mittee was ultimately appointed to supervise the carrying out of future 
arrangements. ox 


Shoreditch ( London).—On Tuesday the Borough Council decided | 
to apply for sanction to a loan of £14,069 for electric lighting 
extensions. e 


South Aftiea.— The British and Sputh African Export Gazette 
states that tlie introduction of electric: power in the Sheba mine 
(Barberton)-in 1896 ins resulted in & saving in working expenses 
of £10,000 per Алс’ umee that daté. A similar installation by 
the same contractors'(Messrs. Johnson and Phillips) is said to have 
effected a reduction of £6,000 a year in the working costs of the: 
Burma Ruby mines. nap 

East London municipality will shortly invite tenders for the constgat- 
tion of a short extension of their electric tramways. 

An electric tramway is to be constructed between Cape 
Maitland. PE 
It is stated that additional plant will shortly be required for Port 
Elizabeth electricity works. ivo 
Orders will shortly be placed for the electrical plant required for the 

Arcadia (Natal) electricity works. | ' 

Plant about to be installed at the Dutoitspan mine will include three 
electrically-driven pumps with a capacity of 8,000 gallons per hour each, - 
and transformers for converting current for working five electric loco- 
motives for hauling trucks. 

Johannesburg Municipal Council have arranged to take electrical 
energy from the Braamfontein Electric Co. for the next two years pend- 
ing the equipment of the municipal works. , ., . у | 

The exports from the United States to South, Africa. quring October 
last included electrical machinery to the value of £220 (a, decrease of 
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£3,901 compared‘ with the previous October), and scientific instruments, 
„including telegraph material," £4,775 (decrease £485). 

Fouthend.—The basalt setts with which the track of the Corpo- 
ration electric tramways was paved on the construction of the lines 
three years ago. are to be replaced by granite setts, and tenders for 
their supply are being invited, 

Southwark (London).—The Lighting committee is holding an 
inquiry into the working of the electricity undertaking. 


Stepney (London).—On Wednesday the Electric Lighting com- 
mittee reported that an arc lamp attendant had met with an acci- 
dent caused by the ignition of accumulated gas in the base of an 
arc lamp column. The gas had escaped from a pipe of the Com- 
mercial Gas Co., upon whom the town clerk was instructed to serve 
a cautionary notice. 


Stoke Newington (London).— Messrs. Talbot and Stevenson 
have been appointed consulting engineers to the Council in succes- 
sion to Messrs. Hopkinsons and Talbot. 

The Council will offer no objection to the adoption of the conduit 
system of electric traction on the High-street tramways. | 


Theft of Electric Oable.—At Newington (London) Sessions 
yesterday Robert Tiffen, fitter, and Herbert Ellis, clerk, pleaded 
guilty to stealing, and Alfred Toms, marine store dealer, was con- 
victed of receiving with guilty knowledge, a large quantity of elec- 
tric cable the property of Messrs. Siemens Brothers & Co. 

It appeared that Toms purchased the cable for & few pence per 
pound, and subsequentiy disposed of it to a metal merchant. It was 
stated that Toms. was already undergoing & sentence of six months' 
imprisonment for a similar offence. "Toms was sentenced to three years' 
penal servitude, Ellis to 18 months' hard labour, and Tiffen to one month 
in the second divison. 

At the same sessions John Emanuel, fitter, pleaded guilty to stealing 
two ingots of solder the property of Messrs. Siemens Brothers & Co., and 
was sentenced to five months' imprisonment in the second division. | 

Thefc of Telegraph Wire.—For cutting and stealing telegraph 
wire forming part of the trunk telegraph lines between London and 
the eastern counties, George Walker was last week sentenced at the 
County of London Sessions to 18 months hard labour, Alfred Joyce 
to 14 months and George Hibbard to six months.. 


Torquay.—The Corporation have withdrawn their opposition to 
the bill of the Dolter Electric Traction Co. for the construction of 
electric tramways. 


Weybridge.—The charge for electric current has been reduced 
from 7d. and 4d. to 7d. and 8d. respectively. 


Walton.—The Council have assented to the application of the 


Urban Electric Supply Co. for an electric lighting order, provided 
certain amendments are inserted. 


Windsor.—The Corporation have accepted the tender of the 
Windsor Electrical Installation Co. for public lighting for five years, 
the agreement to be determinable by the Corporation at the end of 
the first two years on six months’ notice in writing. The tender is 
for 10 2,000 c.p. ares, 21 500 c.p., and 260 twin 16 c.p. incandescents 
at an annual cost of £1,375. 


Winsford.—The question of revoking the Council’s electric light- 


ing order, 1899, has been deferred for six months by the Board of 
Trade. 


Worthing.—The resident electrical engineer (Mr. G. Porter) has 

5 a report on the alleged unreliability of the are lamp 
ighting. 
Mr. Porter attributes the failures which have occurred to the action 
of damp in corroding the moving parts of the lamp mechanism and 
causing them to stick. In the ordinary course aro lamps would do their 
work without requiring more than ordinary daily attention for three years, 
but the exceptional weather of last year had necessitated a general over- 
haul at the end of the second year. The work was being steadily 
persevered with, about one-third of the lamps having been brought in, 
taken to pieces, readjusted and sent out again, and that course, it was 
considered, would be effective. К. 

Mr. Porter has been requested to submit estimates of cost of in- 
stalling incandescent lamps on brackets to the existing arc lamps, and 
also of the estimated saving on the supposition that the arc lamps 
are extinguished at 10 p.m. and the incandescents turned on at 
10 instead of 11 p.m. 


Dinner. —Old Faradians of Manchester and neighbourhood dined 
together at the Midland Hotel, Manchester, on Saturday, with 
Mr. C. D. Taite, borough electrical engincer of Salford, in the chair. 

Mr. Ronert Hawwosp replied to the toast of The Electrical Stan- 
dardizing, Testing and Training Institution," confessing that when he 
remembered it was more than 20 years since he first started the college 
in Red Lion-square, London, he realised that time passed rapidly. Hefer- 
ring to an ambition he had when a boy to plant trees, which ambition he 
had not found it possible to satisfy, he felt that in planting the number 
of electrical engineers (about 500) who had passed through the institution 
to the work of their profession he had achieved his ambition in more 
valuable form. 

Mr. E. Сожлх, chairman of the Local Section of the Institution of 
Electrical Engineers, responded to the toast of The Visitors.“ 

The gathering was a great success, and will be repeated next year. 
Mr. J. T. Tiplady was hon. sec. of the dinner committee. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1904 Edition 
of the Big Blue Book is now ready, price 15s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date, and the Directorial Division of the new volume has been 
corrected up to February Ith, 1904. All branches of Electrical 
Engineering and Industry are fully treated, and Electro- 
Financial matters have received every attention in the new 
volume, which aggregates over 2,000 pages. If possible, the 
Directory Division is more complete and accurate than in 
previous issues. All mere lists of members of societies and 
institutions are excluded, as quite unreliable for Traders’ 
purposes. 


— — 


TENDERS INVITED. 


The Council of the Metropolitan Borough of Bermondsey invite 
tenders for wiring buildings and supply and erection of fittings and 
materials for the installation of electrie light at the generating 
station, Bermondsey. Specifications from the Town Hall, Spa-road, 
Bermondsey, and may be inspected at (but not obtained from) the 
offices of the consulting engineers (Messrs. Kincaid, Waller, Man- 
ville and Dawson), 29, Great George-street, Westminster, S.W. 
Tenders to the town clerk (Mr. Frederick Ryall), Spa-road, 
Bermondsey, London, S.E., by noon March 1. See also 
advertisement. 


The Council of the Metropolitan Borough of Shoreditch invite 
tenders for the supply of stores for their electricity works depart- 
ment, &c., for the year ending March 31, 1905. Tenders to the 
town clerk (Dr. H. Mansfield Robinson), Town Hall, Old-street. 
London, E.C., by 3 p.m. March 8. See also advertisement. 


Salford Corporation invite tenders for various stores for ther 
electricity department, particulars of which are set eut in an 
advertisement. Specifications from the borough electrical engineer 
(Mr. C. D. Taite), Frederick-road, Pendleton. Tenders (addressed 
chairman of Electricity committee) by 9 a.m. 29th inst. 


Weymouth and Melcombe Regis Corporation invite tenders for the 
lighting of their generating station and the supply of electricity 
meters. Specifications, &c., from the town clerk (Sir Richard 
Nicholas Howard, J.P.). Specifications and drawings can be seen 
at (but not obtained from) the offices of the consulting engineers 
(Messrs. Kennedy and Jenkin), 17, Victoria-street, Westminster. 
S.W. ‘Tenders to the town clerk by March 7. See an advertise- 
ment elsewhere. 


Kilmarnock Corporation invite tenders for the supply and eree- 
tion of pipe-work, feed-pump, economiser, jet-condensing plant. 
&c.; arc and incandescent lamps, posts and gear; lighting and 
traction feeders, mains, switch pillars and road-work, and electricity 
meters. Specifications from the town clerk (Mr. W. Middlemas), 
and may also be seen at (but not obtained from) the offices of the 
consulting engineers (Messrs. Kennedy and Jenkin), 17, Victoria- 
street, London, S.W. Tenders to the town clerk (for arc lamps. c.) 
by Feb. 29 and (for pipe work, &c.) by March 14. See advertisement. 


The Great Central Railway Co. invite tenders for the supply 
(during the 12 months ending April 80, 1905) of stores and matenals, 
including telegraph and electric light materials, wire, asbestos, &c., 
packing, glass, iron, indiarubber, oil, screws, signalling materials, 
&c. Patterns can be seen from Feb, 22 to 29 inclusive on applica- 
tion to the store-keeper (Mr. A. W. Longden), Cornwall.street, Ogden- 
lane, Openshaw. Specifications and forms of tender from the 
secretary (Mr. Oliver S. Holt), London-road Station, Manchester. 
to whom tenders by 10 a.m. March 1. See also advertisement. 


Wimbledon District Council invite tenders for various stores 
required during the year ending March 81, 1905, including engine- 
room stores, cables, joint boxes and jointing materials, transformers, 
meters, lubricating oils, incandescent lamps and carbons. Specttica- 
tions, &c., from the chief electrical engineer (Mr. H. Tomlinson 
Lee), electric light works, Durnsford-road, Wimbledon. Tenders 
to the clerk (Mr. R. H. S. Butterworth) Council offices, Wimbledon, 
S.W., by noon March 18. See also advertisement. 


St. Anne 8-on-the- Sc District Council invite tendersfor the supply 
and erection of a steam dynamo. Specification from the chief 
engineer (Mr. James H. Clothier). Tenders to the clerk, Council 
Offices. St. Anne’s-on-the-Sea, by noon Feb. 27. See also advertise- 
ment, 

Tenders are invited for the supply of are lamps and accessores 
for the general lighting of the forthcoming Cape Town Exhibition, 
1904-1905. Plans, &c., from the Torque Electrical Engineering Со.. 
20 and 28, Dalling-road, Hammersmith, London, W. See adver- 
tisement. 
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The Scottish Office of the May-Oatway Fire Appliances (Ltd.) 
invite tenders for wiring the installations set out in an advertisement 
for direct connection to the fire brigades at Aberdeen, Dundee 
and Edinburgh. Tenders close 24th inst. Particulars from the 
managing director (Mr. Geo. H. Oatway), 49, Queen-street, Glasgow. 

Electrical contractors willing to make a speciality of fire-alarm 
signalling with direct brigade connection should keep in touch with 
the company's head offices, 92 and 94, Paul-street, Finsbury. London, 
E.C , where urgent contracts are given out without advertising. 


Kirkcaldy Corporation also require tenders by 27th inst. for per- 
manent way work inside the car-sheds extension. 


Tenders are invited by March 7 for six months’ supply of stores 
to Newcastle-on- Tyne tramway department. 


Tenders are invited for electric light fittings, &c., to Richmond 
(Dublin) District Asylum for 12 months. Tenders by 23rd inst. to 
chief clerk to managers, Grangegorman-annexe, Dublin. 


The Metropolitan Borough Council of Islington will meet on Feb. 
26 to consider tenders for various electrical stores. Forms of tender 
at Town Hall, Upper-street, London, N. Tenders by noon Feb. 25. 

Islington onm Borough Council also invite tenders for the 
supplv and laving on the solid svstem and drawing into existing 
conduits of lead-sheathed, paper-insulated, double-concentric and 
triple core, high-tension feeders and low-tension distributors, and 
pilot cable, with feeding junction and service boxes. Tenders to the 
town clerk (Mr. Wm. F. Dewey) by noon Feb. 24. 

Guardians of St. Mary, Islington, require tenders by 11 a.m. 
March 10 for stores during ensuing 12 months, including electrical 
requirements. 


The New General Traction Co. invite tenders for the construction 
of about З miles of new tramways and the reconstruction of 54 miles 
of tramways at Coventry. Tenders to the engineer (Mr. I. E. 
Winslow), 20, Bishopsgate-street Within, London, E.C., by 1 p.m. 
March 5. 

Tenders aro invited for electricity meters, house service boxes 
and fuse boxes, to be supplied during ensuing 12 months to the 
Metropolitan Borough of Hammersmith. Tenders to the town 
clerk, Town Hall, Hammersmith, by 6 p.m. Feb. 24. 


Blackburn Electricity and Tramways committee invite tenders 
for stores for the Electricity and Tramways departments for year 
ending March 25, 1905. Tenders to chairman of committee, Town 
Hall, Blackburn, by noon Feb. 29. 


Sunderland Corporation invite tenders for a travelling crane and 
a storage battery. Tenders to chairman of Electric Lighting com- 
mittee, Town Hall, Sunderland, by noon Feb. 26. 


Ealing Corporation invite tenders for one 750kw. steam alternator, 
central service condenser, &c. Tenders to chairman Electricity 
committee, Town Hall, Ealing, W., by 4 p.m. Feb. 25. 


Fulham (London) Borough Council invite tenders for the supply 
of electrical stores for vear ending March 31, 1905. Tenders to the 
Town Hall, Fulham, by 4 p.m. March 2. 


Hornsey Town Council invite tenders for stores for electricity 
works and cable and cable stores, &c. "Tenders to the town cler 
by 4 p.m. Feb. 29. 

Greenock Corporation invite tenders for one 400kw. steam-driven 
traction and lighting generator. Tenders to town clerk (Mr. Colin 
MacCulloch), by 10 a.m. Feb. 25. | 


The Metropolitan Asylums Board invite tenders by 10 aim 
March 8 for installation of fire alarms and telephones at Caterham 
Asylum. е 


Halifax Corporation require tenders by noon 20th inst. for опе 
year's supply of stores for electricity and tramways departments. 


The Norwegian State Railways Department invite tenders (until 
8 p.m. Feb. 20) for telegraph and telephone material, including 
3,000kg. galvanised iron wire 2 9-3˙Imm. dia., 1,000kg. galvanised 
binding iron wire 1:5num. dia. ; 1,000 metres seven-strand insulated 
copper cable (7 by 0:4), 1,000 porcelain insulators, 1,000 carbon 
plates for Leclanché batteries, 400kg. salammoniac, 4,000 (3,000 
large and 1,000 small) rolled battery zines. Conditions and drawings 
can be seen at the office of the Inspector of Telegraphs, Christiania. 
Apart from usual Customs duties, a preference of from 10 to 15 per 
cent. is given to Norwegian tenderers, | | 

The municipality of Port Elizabeth (South Africa) invite tenders 
for the supply of telephone material for the Sand, Palmiet and Bulk 
River water scheme. ‘Tenders to the agents of the municipality 
(Messrs. Davis and Soper), 54, St. Mary-axe, London, E.C., by 
10 a.m. Feb. 22. 

Retz (Austria) Municipal Council invite tenders until March 20 
for the erection of electricity works. 

The “ Madrid Gazette ” of Feb. 9th contains a notice calling for 
tenders up to March 21st for a concession to establish and work 
for 20 years a telephonic system in the city of Figueras, Spain. 
Particulars and tenders to Director-General of Posts and Telegraphs, 
Carretas 10, Madrid. ` 


The same Gazette announces that, ав no contract resulted 
from the competition on December 26th last for the supply of 
‘electric fluid" for the lighting of Plasencia, fresh tenders are 
called for up to March 28th. 


TENDERS RECEIVED AND ACOEPTED. 


Salford Council have accepted following tenders for supplies to 
the electricity and tramway departments :— 

J. Fowler & Co., switchboard panel, £60; Smith and Coventry, large 
lathe £394. 10s., small do. £157. 10s., radial drill £196; Kendall and 
Gent, planing machine, £282; Hulse & Co., shaping machine £109, 
milling machine £105, screwing machine £42, punching and shearing 
machine £98; Holroyds & Co., light drill,-£50; Cunliffe and Croom, 
sensitive drill, £18; Miller & Co., wheel press, £85; Cravens Limited, 
wheel borer, £275; B. and S. Massey, power hammer, £130; Tattersall 
& Co., emery grinder, £32 ; Davidson & Co., blowing fan and motor, E51; 
Reavells & Co., air compressor £73, and air receiver £22; Binns & Co, 
bending rods, £60; Lumsden & Co., for oil groove cutting machine, 
£44; Herbert & Co., hack saw, £23 ; Carters Limited, oil pumps £7, oil 
cisterns £21. 17s. 6d., grindstone £12, shafting brackets and bearings 
£203. 4s. 6d. ; Lees & Co., band saws £67, circular saw £25. 10s., small 
saw £16. 10s., wood planer £34, panel thicknessing machine £81. 158. ; 
Robinson & Co., mortising machine, £77. 7s. 6d. ; Burton, Griffiths & Co., 
rail saw, £26. 15s. ; Selig, Sonnenthal & Co., portable crane, £30; British 
Thomson-Houston Co., portable electric drill, £70... 10s. ; British West- 
inghouse Co., re-babbiting plant, £120; Hadfields Limited and Baker & 
Co., steel-tyred wheels, £9 per pair, 

Newcastle-on-Tyne Corporation have placed an order with the 
British Thomson-Houston Co. for 50 addititional G.E.-58 tramway 
motors and equipments. Over 200 G.E.-58 motors are already in 
use on the cars at Newcastle. 


Whitby District Council have accepted the tender of Callender's 
Cable and Construction Co, for feeding and distributing mains at 
£1,396. 1s. ld. There were 10 tenders, varying from £1,242. 6s. 7d. 
to £1,508, 1s. 1d. 

Bradford Corporation have placed an order with Bolckow, 
Vaughan & Co. for 750 tons of girder steel rails at 45. 188. 114. 
per ton and steel tishplates at £7. 8s. 11d. per ton. 

Leigh (Lancs.) Council have accepted the tender of the Horsfall 
Company for a four cell refuse destructor at £2,204. 

High Wycombe Guardians have accepted the tender of R. C. Re 
Potter for electric bell and telephone installation at the workhouse. 

The British Westinghouse Co. have received an order (by cable) 
from the Dunedin (N.Z.) branch of Messrs. Noyes Bros. for a 5,000- 
volt alternator of the rotating field type, with direct-connected 
exciter. 

A. W. Penrose & Co. have secured the order for electricity generat- 
ing plant for the premises of Messrs. Harvey, Greenacre & Co., 
Johannesburg. 

A contract for the supply of generating plant (also electric motors) 
for operating the East London (South Africa) Harbour Board's 
cranes, capstans, «&c., has been placed with the Allgemeine 
Elektricitits Gesellschaft, Berlin. 

Mather and Platt have obtained an order for supply to the 
De Beers Consolidated Mines of two electrically-driven centrifugal 
pumps capable of pumping 1,000 gallons per min. 

Beckenham District Council have accepted the tenders of 
Buchanan & Curwen, G. Dean and E. Newbold & Co. for the wiring 
of premises under their prepayment scheme. 

Harrismith (Orange River Colony) Municipality have accepted 
the tender of Mather and Platt for two 80kw. steam alternators, 
two water-tube boilers, ejector condensers, switchboard, &c., and 
that of Graham, Morton & Co. for corragated iron buildings. 


BUSINESS NOTIOES. 


The Lancashire Dynamo and Motor Co. (Ltd.), Trafford Park, 
Manchester, have, owing to extension of their business, removed 
their London offices from 49, Queen Victoria-street, E.C., to Victoria 
Mansions, 28, Victoria-street, Westminster, S. W. 

We are informed that Mr. J. F. Lister, late general manager of 
the Lister Electric Mfg. Co., has resigned his position and has joined 
Veritys Limited as manager of the motor and machinery depart- 
ment at Aston, Birmingham. 


Messrs. J. Foxcroft and W. J. V. Duncan, electrical engineers, 
24, Queen’s-road, Dalston, N.E., have dissolved partnership. Debts 
by Mr. Duncan. 

Messrs. Holdsworth & Sons, boiler makers, Bradford, have 
appointed Messrs. Frank Jordan & Co., 15, George-street, Mansion 
House, London, E.C., their sole representatives in London and the 
south-eastern district. | 

Messrs. Doddrell Bros., 11, Bothwell-street, Glasgow, have been 
appointed agents in Scotland for Combe Barbour (Ltd.). 


LIQUIDATIONS, BANKRUPTOIES, &c. 
S. Gardner, trading as Gardner Bros. & Co., electrical engineer, 
Horninglow-street, Burton-on-Trent, has been adjudicated bankrupt 
The public examination took place at Burton on Wednesday. 
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Liabilities, £2,811; assets, £101. Failure due to lack of capital | speed indicator (the Vulcan) for automobiles, tramears, &c., and for 
and bad trade, the latter extending over some months. Examina- | which advantages in respect of lightness, ease of fixing and accuracy 
tion adjourned. .| are claimed. 


The public examination of Max Margowski, financial agent and The apparatus consists of a magneto driven off one of the wheels, and а 
managing director of the Automatic Telephone Co. (1903), Ltd., | hot: wire voltmeter, connected to the magneto by means of a flexible wire. 
took place on Friday last :— E | which forms the speed indicator. The indicator is of watch pattern, 2in. 

The gross liabilities were £13,507. 7s. 6d., of which £1,607. 7s. 6d. was In diameter, and weighs 3oz. It is preferably fitted on the steering wheel, 
expected to rank ; assets £651. Debtor stated that he came to England to be immediately under the eye of the driver. The dial is calibrated to 
from Central America in 1892. By birth he was a German, and a | indicate from 5 to 45 miles per hour, and as the needle is perfectly dead 
naturalised American. He formerly carried on business in New York. beat, speed indications can, it is claimed, be read under the worst con- 
He came to England to develop concessions he had acquired for building | 214998 of vibration. The magnet is only біп. by 2in. and weighing 13lb. It 
railways, mining and establishing certain industries in Honduras. He | !8 arranged preferably for fixing on the steering horn of the front wheel, 
sold the concessions to a company of which he was appointed a director. | from Which it is driven by means of a rubber band passed round a small 
He had also been connected with other undertakings, in which he had | aluminium pulley, fixed on the inside of the wheel. The armature con- 
lost.£175,000 in cash. These losses were the cause of his bankruptcy. | Lists of iron only, and ithere are no moving wires or electrical contacts 
He had also been interested in other things, including telephone patents. whatever, as the coils in which the current is generated are placed inside 
Examination concluded. the magneto sealed in by paraffin wax. The indicator may, of course, be 


сл А X laced i th iti ing pillar i ired, whil 

A UE order ев made against the Electrical Contract- the magnets 5 un n N desired, while 
ing an aintenance Co., lately of 3 and 4, High.street, Ilford. « " OM . : „alotti 

First meeting of creditors on 26th inst, and public examination on „ 5555 5 Pin oe 

И е е , * . 

Maren 2 at Bankruptcy-buildings, London, тс | in bosses by hand with hammer and chisel. This method is slow 

Winding-up Petitions.—A petition for the winding-up of the | and inaccurate, and the aim of the new Deadfit slotter (made by 

Automatic Telephone Co. (1903), Ltd., will be heard on 28rd inst. | Rimington Bros., 68, Queen Victoria-street, London. E.C.) is to 

in the High Court. At a meeting on 11th inst. it was resolved to | provide means for carrying out the operation. with speed and 

wind up the company voluntarily, Mr. J. Cheves, 16, South-street, | accuracy. The tool consists of a steel bar with a cutting edge at 


Finsbury, London, E.C., to be liqui dator. one end and a blunt head at the other, sliding in a slotted guide. 
A petition for the winding-up of the National Electric Traction | After this body has been rigidly fixed inside the boss by means of 
Co. (Ltd.) will be heard on 23rd inst. in the High Court. screws, the tool is driven through by & hammer, the tool being 


guided by the slot in the body Cut is given by means of packing 


Sales by Auction —Messrs. Wheatley Kirk, Price & Co. have strips 1 are placed successively behind the cutters. Various 
received instructions from the liquidator (Mr. J. P. Garnett) of | sizes of these useful tools are made. 
Heaton and Smith (Ltd.) to sell by auction on March 3 and 4, at Catalogues. —Messrs. P. Walters & Co., of 249 and 251. Kensal- 
11 a.m. each day, on the premises, Salford Switch Works, Frederick, ф road, London, W., have compiled a useful and very well- arranged 
road, Salford, Lancs., the entire stock-in-trade, work in progress. catalogue of telegraph and tele- 
loose tools and utensils, office furniture and other effects. The phone instruments, railway block 
catalogue will comprise a large number of enclosed motors, switch. and signalling apparatus. line 
boards, distribution boards, electroliors, wall and other brackets, material, linesman's tools and 
pendants and a variety of fittings, switches, &c. Further particulars materials for electric light and 
are given in an advertisement. Catalogues from Messrs. David power systems. The catalogue is 
Smith, Garnett & Co., C.A., 22, Booth-street, Manchester; Messrs. illustrated throughout with a 
Parkinson, Slack and Needham, solicitors, 10, York-street, Man- number of excellent photo process 
chester; or from the auctioneers, Albert-chambers, Albert-square, and wood blocks, and much care 
Manchester, and 46, Watling-street, London, E.C. 


Messrs. Fryer, Cooper & Co. will sell by auction on the premises 
on Feb. 25, at 1.0'clock, the lease of the manufacturing premises, 
No. 28a, Chatham-place, Mare-strect, Hackney. The property, 
which is well built and exceptionally wellhlighted, is admirably 
adapted for manufacturing purposes. Particulars and conditions of 
sale from Messrs. Hind and Robinson, solicitors, 8, Stone-buildings, 
Lineoln’s Iun, London, W.C., and of the auctioneers, 8, Whitecross- 
street, E.C. ‘See also advertisement. — 


Plant for Sale.— The Metropolitan Electric Supply Co. have for 
disposal a few 100. period motors for 100 and 200 volt circuits and a 
few Elwell- Parker, Johnson and Phillips and Westinghouse trans- 
formers in iron cases, for which they have no further use. Further 
particulars from the superintendent, testing department, 10, Sardinia- 
street, London, W. C. See also advertisement. 


The Western Electric Co., North Woolwich, London, E., have 
for sale а Peache patent high-speed engine direet- coupled to a 75k w. 
direct-current generator, a Wheeler surface condenser, a power and 
light switchboard, a horizontal engine, a feed-water heater and 
boiler feed pump, and four steam-driven hydraulic pumps. Further 
particulars are set out in an advertisement. 


Premises to Let —An exceptionally well-built, fireproof factory | 
warehouse (over 14,000 superficial feet), in созо. Sener to Fia. 8. Fia. 2. 
Liverpool-street Station, Landon, E. C., is to be let or sold. Further А 
particulars from Nesers. . J. Бай , Co. , (Ltd.),-.Ash-grove, | has been shown in the arrangement of the man. ш па: 
Hackney, London. See advertisement. : todas у des 100 quarto pages an infinite variety of apparatus an gus ee 

A large light warehouse, conveniently situated near King’s Cross | listed and described. The accompanying C cision: sat. con- 
(Landon, N.) railway stations, and specially suitable for motor | of the items listed. Fig. 1 is a neat вооа aI P dM conductor 
works, is to be let. See advertisement. sisting of micro-telephone with battery key in handle and < 


Blectric Motors Required.— Offers are invited for the supply of cord, induetion coil, magneto-generator and bell, lightning protector 


= : | 11 hore 
„ ау and а dry battery. Fig. 2 is a compact box for fixing to semap 
small motors for the Cape Town Exhibition, 1904-5. Sce advertise- posts, provided with three single contact springs and three ter- 


D „ 
~ 


EUN Journal. — Part 164 of The Journal of the Institution of minals. Fig. 3 is a fuse wire lightning protector used in submarine 
— l в : A. 

- urnal. — | | cable working. 

Electrical Engineers is now ready, price 2s. Particulars of contents The Crypto Works Co., 29, Cl erkenwell-road, London. E.C., have 


ure given in an advertisement. 

“ Techoicg."— No. 2 of this new magazine for technical students: 
published by George Newnes, London, is issued, and amongst the 
contents are articles by Mr. James Swinburne and Mr. H. M. Hobart. 


ready Section II. of their new catalogue, which deals with a variety 
of Crypto electrical specialities. | 

The British Thomson-Houston Co. have ready а new list 
(pamphlet 164) of type H transformers. 

New Magszine.—Mr. George Offor is editing а new monthly Patent Amendment.— Mr. Henry Harris Lake (Messrs. Hasel- 
magazine entitled“ Electric Light and Power," intended for ercu- | tine. Lake & Co., 7 and 8, Southampton-buildings, London. W к а, 
lation among residents in streets through which mains have been laid. | es leave to amend the specification of letters patent No 2.876. 1902. 

Speed Indicators. Messrs. Geipel and Lange, Vulcan Works, | granted to him for ** Improvements! in and Relating to 5 
St. Thomus- street, London, S.E., are introducing a new form of | Particulars of the proposed amendment are set out in the > 
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trated Official Journal" (Patents) of 17th inst., and notices of 
opposition must be given within one calendar month from that date. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Feb. 10 to 16, with the ports 
of destination :— 

Africa—Alexandria, £223; Delagoa Bay, £6,827 (telegraph material) ; 
Durban, £1,880 (including £1,028 telegraph material); East London, 
£2,874 (including £1,338 telegraph materia | Argenina—Buenos Ayres, 
£250. Australasia —Adelaide, £73; Auckland, £35; Brisbane, £59; 
Hobart, £450; Lyttelton, £35 ; Melbourne, £590 (including £535 telegraph 
material); Otago, £24 ; Perth, £35; Rockhampton, £86 ; Sydney, £787; 
Wellington, £2,521. Bra:il Rio Grande, £29. Ceylon—Colombo, £638. 
China— Shanghai, £611. Colombia —Santos, £19. Gibraltar, £989. Hol- 
land — Amsterdam, £95. Hong Kong, £733. India Bombay, £15 ; Cal- 
cutta, £1,446 (including £547 telegraph material). Italy — Messina, £16 
(telegraph material. Japan—Tokyo, £28. Portugal—Lisbon, £547. 
Russia—Odessa, £40; St. Petersburg, £1,338 (telegraph material). St. 
Helena—-£70 (telegraph material). Seychelles—£20 (te egraph material). 
Siam—Bangkok, £28. Spain-—Bilbao, £17. Straits Settlements— Penang, 
£102; Singapore, £3,571. Turkey—Salonica, £64 (telegraph material). 
Total £37,115, against £14,529 in the corresponding week last year 
(Feb. 11 to 17). . 


COMPANIES’ MEETINGS AND REPORTS. 


Kensington & Knightsbridge Electric Lighting Co. (Ltd.). 


The seventeenth ordinary general meeting was held yesterday, Lieut.- 
Col. R. E. Crompton, C.B., in the chair. 

The SECRETARY (Mr. R. 8. Erskine) read the notice calling the 
meeting, 

The CHAIRMAN then said: Gentlemen, ourl«te chairman, Sir Frederick 
Bramwell, commenced his last year's address to you by deploring the loss 
of two directors who had served you since the formation of your Company. 
We have now to mourn the loss of Sir Frederick himself, who had 
been with ua from the very first. My colleagues have done me the 
honour of selecting me as their Chairman in Sir Frederick's place. I 
feel it will be hard indeed for me to follow wortbily in his footsteps, but 
the condition of your affairs, both financially and from an engineering 


point of view, is so good that my task should prove an easy one. The. 


shareholders will, I hope, believe with me that everything relating to 
our company is in a thoroughly satisfactory condition, and bodes well for 
the future progre 
Turning to the ret itself, we show a satisfactory increase in the number 
of lamps that we sugbly. The point to which our renewal fund has reached 
is satisfactory, and is a feature of great strength. That fund, gentleinen, 
is now upwards of 15 per cent. of our actual capital expenditure. It is 
not easy to compare this fund with that of other companies as the 
accounts are not kept quite in the same way, but, as far as 1 can judge, no 
other company has eet aside so large a sum in proportion to its capital 
expenditure as we have done. Turning now to our proposed distribution 
of profits we are able to declare a 10 per cent. dividend, and we advise in 
addition a bonus of 2 per cent., bringing the total distribution this year to 
the rate of 12 per cent. per annum. The Directors have adopted this 
method of distributing the profits after very careful consideration. You 
are aware that from time to time as we have reduced our cost of pro- 
duction, we have given back part of it to our consumers in the shape of 
reduced prices, but it is not pussible or convenient to give these reductions 
yearly. They must be made at longer intervals of time, as after each 
reduction for some little time our profits are somewhat diminished until 
the increased consumption following on the reduction comes to our 
assistance. Then ina year or two the amount carried forward mounts up 
until, as in the present case, we consider that we should distribute part of 
it to you in the form of à bonus. By distributing these surplus profits 
in this manner in the form of à bonus, we feel we are carrying out the 
policy of maintaining your dividends at as steady a level as possible, and 
thus avoid any chance of a set-back during years when fuel is dear. 
Turning now to the working accounts, I am somewhat in the position of 
an expert in these matters, and am, therefore, able to call your attention 
to points in which the accounts appear, to my mind, exceedingly satis- 
factory. I think that you, the shareholders of this Company, have every 
reason to be proud of the position of your undertaking. Turning to the 
other side of the account— working cost ---I think the shareholders ought 
to congratulate themselves, and to thank our staff who have obtained such 
excellent results. It gives me great pleasure to point out that the total 
working cost this year has reached the lowest figure ever reached in London, 
We have produced cheaply and have been able to sell cheaply. There is 
one item in our accounts on which I feel quite as strongly as our late chair- 
man— namely, the iniquitous manner in which we are assessed for rating 
purposes. The assessment as at present carried out is in the nature of 
an income tax—that is to say, is based on our profits. The more we reduce 
our working expenses the greater is the sum on which we are assessed and 
on which our rates are levied. As a consequence, we now pay iu the form 
of rates to the two metropolitan parishes in which our works are situated 
a sum equal to 60 per cent. of our coal bill, whereas the other companies 
adjoining us only pay two-thirds of this amount. This assessment 
question is entirely beyond our control, but it is right that the share- 
holders should know what a large proportion of their receipts already go 


and to a continuance of satisfactory dividends. 


to the public authorities. I may add that the Directors have decided to 
notify a considerable reduction in the charge for electric current under 
certain conditions of supply. I now move the adoption of the report 
and accounts. 

Mr. R. W. WALLACE, K.C., seconded the motion, which was unani- 
mously agreed to. 

Resolutions approving the dividends, re.electing the retiring directors 
(Sir Henry W. Bliss, Mr. C. C. Wyllie and Mr. G. H. Hopkinson), 
and reappointing the auditors (Messrs. Price, Waterhouse & Co.) were then 
approved, and a cordial vote of thanks to the Chairman terminated the 
proceedings. IE 


Anglo-American Telegraph Co. (Ltd). 


The general meeting of this company was held on Friday last under 
the presidency of Mr. S. Barber (who, in the absence of Mr. F. A. Bevan, 
chairman of the company, who was in Egypt, and of Sir Gerald Fitz- 
Gerald, who was absent through illness, was voted to the chair). 

The SECRETARY (Mr. T. H. Wells) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN then said: Gentlemen, it is the practice of the chair- 
man at these meetings to give a general account of the stewardshi 
of the company during the past year. Turning to the accounts you wi 
see that in the past year there has been a falling off in the trafic. The 
prosperity of telegraph enterprise is greatly dependent upon the pros- 
perity of other trades, and in these there bas been little if any prova 
ment in the past year. The balance left available for dividends for 
the half-year is £109,628, against £117,206 in 1902. Notwithstanding 
this, we have been able to pay 81s. per cent. on the ordinary stock, against 
33s. in the previous year. For the half-year ended June 30 last the 
revenue admitted of the ent of 30s. per cent. on the ordinary stock, 
against 27s. 6d. in 1909. The result, therefore, after placing the usual 
£24,000 to renewal fund, is to give a dividend of £3. 1s. per cent, on the 
ordinary stock, compared with £3. 0e. 6d. for the previous year, the pre- 

tred stock receiving its full 6 per cent. and the deferred stock 2s. per 

ent., whieh is 1s. more than last year on thelatter. I may say that we 

we a good deal of this dividend to the earnings of our cable steamer 
* Minis," working on repairs on behalf of our partners. This vessel has earned 
£14,890 in excess of her earnings the previous year, or, in all, £19,290 
There has been an increase in expenditure, due to increases in ealaries - 
and wages at stations and some alterations in buildings, &o. As regards 
the renewal fund, this now amounts to £983,108, as shown in the accounts, 
but if we were to take to-day's market prioes it would be short of this 
amount by £44,000. The directors are giving careful attention to - 
the question of dealing with the renewal fund, but I may say that the 
necessity for the fund is made apparent when I tell you that during the 
past year the 1873 cable was interrupted twice and the 1874 cable three 
times. Fora short period four of our cables were interrupted at one 
time. We have had two deep sea repairs and eight repairs in shorter 
sections during the past year, but I am pleased to say that at the present 
moment all our cables are in good working order and have been so 
practically since the end of 1903. During last year we carried 
1,500,000 more words than, in the previous year, which shows that our 
staff is working in the best possible manner: in fact, 1 cannot find words 
to express the feelings we have for the admirable work done by our staff, 
particularly by the superintendents at the stations and by our 
general manager (Mr. Carson), who, I think, may be classed as one 
of the leading experts in telegraphy. I fear I can give no grèat hópe 
for the coming year. Business generally is very slack, but everything 
that can be done will be done to secure the traffic, and, if we can get it, 
to carry it. I daresay you will have noticed that we have been carrying 
some traftic via the Pacific from Australia at a very high rate of speed ; 
in fact, we have brought the distance between Australia and London to 
34 minutes, which, I think, is a record. I now move the adoption of the 
report and accounts, and that the dividends set out therein be declared 
and paid. | 

Mr. W. 8. CUNARD seconded. 

Mr. LEE-SMITH said he would have liked to have heard something 
about Mr. Marconi, and made an appeal on behalf of the deferred 
shareholders. 

Mr. TUCKER asked whether it would not be advisable in a company 
of such magnitude, as the Anglo-American, that the reserve fund be 
written down: The chairman had said, too, that in the past year they 
had carried a million and a-half more words, and yet there was a decrease 
in the traffic receipts of over £14,000. NEC DE | 

Mr. WOOD could not agree that the investmenis of the reserve fund 
should be written down, otherwise the fund would vary up and down with 
every change. He urged that the proper course was to put the fund 
at the cost price of the investments. He hoped before the directors 
altered their policy with regard to the deferred fund they would carefully 
consider the matter. There was much to be said on both sides. 

Mr. RUTTER complained that all the additional expenses of the com. 
pany were borne by the deferred and the ordinary shareholders only, the 
preference shareholders taking all the profits. 


Мг. W. EDMUNDS said he had been a shareholder in the Anglo 


Company and its predecessor for about 40 years, but this was the first — 
meeting he had ever attended. He held £10,000 in ordinary and pre- 
ferred stock in the company, and was very well satisfed with his 
investment, and recommended other shareholders to average their hold- 
ings and they would have no cause to grumble. He wished to know how. 
the French litigation stood. How was this matter going on and how did 
the expenses stand in the accounts ? 

Mr. BAKER urged that there should be no longer a deduction of £24,000 
a year from the revenue, or that if a sum must be taken it should be. 
reduced to £12,000 only. a чк | 
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They had entered into contracts with the Underground Co. whereby that 
company took debentures at par and preference and ordinary stock at 
a discount in payment for the work. He thought when once they elec- 
trified their railway and gave the publio a good article at, possil: , too 
cheap a price, they should then see better days than with their old 
undertaking. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.) —The report for 1903 
states that the company holds 78,504 out of 110,928 issued shares in the 
North Metropolitan Tramways Co. The company has also acquired about 
two-thirds of the issued share capital of the Harrow-road and Paddington 
Tramways Co., and has entered into an agreement for the purchase of 
that company’s undertaking in Paddington and Willesden. The conver- 
sion of these tramways to eleciric traction has been authorised con- 
ditionally upon certain widenings being carried out. Willesden District 
Council has agreed not to exercise it rights of purchase under the Tram- 
ways Act, 1870, until June, 1930. The County Councils of Middlesex and 
Hertfordshire have entered into agreements to construct and to lease to 
the company about 494 miles of light railways, of which 374 miles have 
been authorised, and the remainder are awaiting confirmation by the 
Board of Trade; 114 miles, which are under construction by Mid- 
dlesex County Council, are being electrically equipped by the com- 
pany. The company’s own tramways, 84 miles in length (of which 
74 miles are in Middlesex and the remainder in London), are still 
worked by horses, but the work of reconstruction for electric traction, 
which was commenced early last year, is nearing completion. It is 
anticipated that these |20 miles of tramways and light railways will be 
opened for public traffic by electric traction this summer. The com- 
pany, as lessee of the Hertfordshire County Council, will be entitled 
to running powers over the lines authorised by the Watford and District 
Tramways Act, 1901, and the Watford and District Light Railway Order, 
1903, when constructed. and has entered into an agreement with Waltham. 
stow District Council for mutual running powers. In July last the 
company acquired by the issue to the British Electric Traction Co. of 
43,652 ordinary shares of £1 each, fully-paid, 1,710 shares of £10 
each in the North Metropolitan Electric Power Supply Co., of which 
1,460 shares are fully-paid and the remainder £2 paid, and also the 
benefit of a claim for £13,551, recoverable from the Power Supply ..ompany, 
The company has since subscribed for 1,500 further shares of £10 each 
in the Power Supply Co., out of the proceeds of which the debt of £13,551 
has been liquidated. The Power Supply Co. has rights in perpetuity, 
under three acts of Parliament, for the supply of electricity in bulk 
within an area of about 325 square miles in Middlesex, Hertfordshire 
and Essex. The authorised share capital is £500,000, divided into 
50,000 shares of £10 each; 3,212 shares have been issued, upon which 
£30,104 has been paid. The company is erecting a main power station at 
Brimsdown, near Enfield, and has purchased from Willesden Council the 
power station built by that Council. Mains are being laid to connect 
those stations with the various sub-stations which are being constructed 
at suitable points in the area for supplying current for the light railways 
and tramways and to other consumers in bulk’ The company is now 
supplying electricity in bulk for electric lighting at Hertford and Willes- 
den, and negotiations are proceeding for agreements to supply other local 
authorities. The issued capital of the company is 500,000 5 percent. cumula- 
tive preference shares of £1 each, fully paid; 177,789 ordinary shares of £1 
each, fully paid; 40,750 ordinary shares of £1 each, 6s. paid; 314,016 
deferred shares of £1 each, fully paid. On Feb. 28, 1903, the outstanding 
‚4 per cent. debentures (£29,100) were redeemed at par. As part of the 
purchase price of the 83 miles of tramways, the company has assumed the 
obligations, both as to principal and interest, of the £150,00 34 per 
cent. debentures of the North Metropolitan Tramways Co., and there 
is also due to that company £10,000 in cash. £22,160 24 per cent. 
Consols have been borrowed from the British Electric Traction Co. 
for deposit with the County Council of Middlesex, to secure the per- 
formance by the company of its obligations under the agreement 
for the lease of light railways. Under the contract for purchase of 
Willesden power station the company has guaranteed the payment by 
the Power Supply Co. to the Council of the purchase price of £72,034, 
plus interest, by half-yearly instalments extending over about 24 years, 
or at the option of the Council in one sum without interest, upon the 
Council giving six months’ notice. Pending the issue of further capital, 
the directors have obtained a bank advance of £64,000 to meet payments 
due on contracts for the construction and equipment of tramways and 
light erii d for the erection of the power station at Brimsdon, the 
laying of cables and the building of car sheds and sub-stations. In view 
of the further capital requirements for work in progress, the directora 
propose to make an issue at an early date of debenture stock. Gross 
revenue for 1903 covered by the account amounted to £92,276, including 
dividends on shares held in the North Metropolitan Tramways and 
Harrow-road and Paddington Tramways Companies. 


NEWCASTLE-UPON-TYNE ELECTRIO SUPPLY CO. (LTD.) — The directors’ 
report for 1903 states that 9,033,625 units of current were sold during 
the year, an increase of 3,496,125 upon the previous year. The profit, 
including £759. 14s. 4d. brought forward, was £41,826. 18s. 4d. 
Interest (£14,031. 12s. 9d.) and interim preference and ordinary 
dividends (£11,038. Os. 1d.) had been paid, leaving £16,757. 58. 6d., and 
the directors recommend the payment of the balance preference dividend 
and a further 4 per cent. on the ordinary shares, making 8 per cent. for 
the year; also the payment of the 5 per cent. on the preference shares and 
6 per cent, on the ordinary shares allotted in connection with the 
purchase of the Walker and Wallsend Gas Co.’s electrical undertaking ; 
leaving £1,099. 0s. 8d. to be carried forward. In view of the large 
expenditure on capital account during the past two years, of which at 
least £200,000 is as yet unproductive, the directors bave not dealt with 


the general question of depreciation on plant further than by transfer 
from reserve of the £100,000 referred to in the last report. Expenditure 
on capital account has been increased during the year by £357,256, 
including purchase of the assets of the electricity undertaking of the 
Walker and Wallsend Union Gas Co., and outlay on a new generating 
station at Carville and extensions to the company’s system generally. 
The directors have obtained an interest in the Priestman Power Co. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—At the meeting 
on Friday, the chairman (Mr. Н. S. Leon) expressed regret at the accident 
which had occurred at their station a few days earlier and resulted in the 
death of one of their men. The supply of current in the market was 
interrupted for a few hours. It was the first accident that had taken place 
there, and no fault could be attributed to anyone. The general position 
of the company continued to give satisfaction. In spite of the price of 
current having been reduced to a uniform rate, the net profit was £628 
more than last year. There had been also an increase in the number of 
lamps. The сарі ‘а! account had been increased during the year owing to 
the cost of the new machinery, which came to £4,182. All the cost of 
this new machinery had been paid for entirely out of earnings, and no 
money had been borrowed. Although the output of electricity was about 
7 per cent. more than last year, the cost of production had decreased con- 
siderably. £1,500 had been placed to depreciation and £2,000 to reserve, 
raising that account to £4,000. They expected to purchase this year a 
new boiler. 


WESTMINSTER ELECTRIC SUPPLY CORP. (LTD.)—The report of the 
directors for 1903 states that the supply of current, which on Dee. 31, 1902, 
was provided for the equivalent of 602,976 lamps of 8 c.p., had increased 
by Dec. 31, 1903, to the equivalent of 662,129 lamps, and applications for 


‘supply continue to come in at a satisfactory rate. The length of roadway 


in which continuous-current mains have been laid now exceeds 73 miles, 
making about 279 miles of ways, into which upwards of 230 miles of 
copper (strip and cable) have been drawn. In addition, 3 miles of trunk 
mains (12 miles of ways) are laid in the company’s area to connect the 
stations with the Central Electric Supply Co.’s station at St. John’s Wood, 
which station has supplied a considerable amount of current to this com. 
pany during the year. The directors have acquired a long lease of a site 
in Duke-street for an underground transforming station. The first section 
of plant for the equipment of the station is on order, ani the station will 
be ready for the heavy load of next winter. The result of the year’s 
working is again very satisfactory, and the directors recommend the pay- 
ment of an increased dividend. An interim dividend at the rate of 13 per 
cent. per annum on the ordinary shares and the 5 per cent. preference 
dividend for the period to June 30 has been distributed, and, after allowing 
for depreciation, sinking fund, &c., the net balance is £49,586, from which 
the balance preference dividend (£3,357) has been distributed, leaving a 
balance of £46,239, and the board recommend payment of a dividend at 
the rate of 14 per cent. per annum (less tax) for the past half-year, carrying 
forward £9,494. 


CITY NOTES. 


[e E 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
silver 262,4. per oz. (Feb. 18). Consols 86,’,—86,", for money, 864— 
865 for account; 24 per cent. annuities 861—864 (Feb. 18). Consols Рау 
Day, Mar. 1; Stocks and Shares Continuation Days, Feb. 23 and 
Mar.8; Ticket Days, Feb. 24 and Mar. 9; Pay Days, Feb. 25 and 
Mar. 10; Mining Share Carry-over Days, Feb. 22 and Mar. 7. 


BAKER STREET AND WATERLOO RAILWAY CO.—At the meeting on 
Tuesday, the chairman (Mr. T. J. Hare) said that capital expenditure 
during the last half-year was £204,175, and the estimated ex enditure for 
the current half-year £300,000. Satisfactory progress had been made 
with the works, and the tunnelling from Waterloo to Dorset-square was 
completed with the exception of about 40yds. It was believed that the 
work would be finished by the end of the year. Equally satisfactory pro- 
gress was being made with the Elephant and Castle extension. 

BROCKIE-PELL ARC LAMP (LTD.)—The report for the 18 months ended 
Dec..31 states that, after writing off £632 for depreciation on tools and 
patterns, there is a debit of £65 to be carried forward. The present 
depression of trade and the extremely keen competition both of English 
and foreign arc lamp manufacturers, have caused a reduced turnover and 
smaller manufacturing profits. The company has, however, received large 
(extension) orders for lamps for the lighting of St. Pancras and Partick, 
besides orders for Glasgow, Shoreditch, Southend, Leeds, Stretford and 
West Ham. 

BROMPTON AND KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—The 
revenue credit balance for 1903 is £29,234, which, with £888 forward and 
£335 balance of interest received, makes a total of £30,457. It is pro- 
posed to apply £7,500 to depreciation, £4,732 for dividend on 7 per cent. 
preference, £13,239 for dividend of 10 per cent. on the ordinary shares, 
and £807 for directors’ additional remuneration, leaving £4,179 to be 
carried forward. | 

CITY OF LONDON ELECTRICO LIGHTING CO. (LTD.) — The directors have 
resolved, subject to audit, to transfer £45,500 to reserve, and to recom- 
mend payment of following dividends :— Preference: 68. 
half-year ended Dec. 31, making (with interim) 12s. per | 
rate of 6 per cent. (less tax), Ordinary: бв. per share, making (with 
interim of 5s, per share) 10s. per share for 1903, or at the rate of 5 pec 
cent, per annum (less tax). ‘The carry forward will be about £22,000. 
The transfer books and register of members will be closed from 24th ins. 
to March 9 inclusive, E du. Ду 5 
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BOURNEMOUTH AND FOOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
directors recommend a dividend on the ordinary shares at the rate of 
8 per cent. per annum, less tax, for 1903, carrying forward over £3,000, 
after providing for depreciation, &c. 

BRITISH ELECTRIC TRACTION CO. (LTD.)—It was announced in the 
leading financial papers that the recent issue by this company of second 
debenture stock had proved a failure, so far as the public subscription 
was concerned. We have been asked to publish the following explana- 
tion :—'' Statements have been circulating to the effect that the recent 
issue of second debenture stock by the British Electric Traction Co. 
(Ltd.) was not a success, and the price of the shares has been falling in 
consequence. Аз a matter of fact, the issue was entirely underwritten by 
responsible firms, and the failure of the public to take up the whole of 
the stock offered does not affect the financial position of the company in 
the least degree, as, of course, it will get its capital just as if the public 
had subscribed for the whole issue." 


CITY OF CARLISLE ELECTRIC TRAMWAYS CO. (LTD.)— For 1903 the 
surplus was £3,112, an increase of £73 over 1902. Dividend 2 per cent. 

GREAT NORTHERN RAILWAY CO.—At the meeting on Friday, the 
chairman (Lord Allerton) said the estimated capital expenditure for 
the current half.year was £275,000, of which £100,000 was for expen. 
diture on the Great Northern and City, the Great Northern and Piccadilly 
and Brompton lines. 

IMPERIAL TRAMWAYS CO. 3 the report for 1903 it is stated 
that the receipts from the Middlesbrough, Stockton and 1 hornaby electric 
tramways amounted to £49,963. 7s. 7d., and the passengers carried were 
9,576,125, compared with £49,254. 16s. 4d. and 9,367,027 in the preceding 
year. The net profit for the year is £16,353. 14s. 6d. Net available 
balance is £41,899. 6s. ld., and after payment of interest and interim 
dividends on preference and ordinary shares to June 30, it is proposed 
to pay the balance dividend on the preference capital (paid Jan. 1), a 
final dividend at 10 per cent. per annum making 9 per cent. for yeur) on 
the ordinary capital (less tax), and to carry forward £565. 19s. 6d. 

LONDON GENERAL OMNIBUS CO. The subject of motor traction was 
referred to by the chairman (Ald. J. Pound) at the meeti: g on Tuesday. 
He said that, though the experience gained since last meeting had been 
of a somewhat negative character, yet he was a firm believer that a great 
factor in the solution of the problem now before the London Тгаћс 
Commission would be found in free running stage carriages, and not in 
trams. They had not yet seen a car which would suit the company. 


SOMERSET AND DISTRICT ELECTRIC POWER CO0.— At the meeting last 
week the chairman (Mr. P. Napier Miles) said that owing to the financial 
and commercial depression the directors had hitherto refrained from 
offering their share capital for public subscription. They had, however, 
entered upon negotiations which should shortly enable the company to start. 

STOCK EXCHANGE NOTICE. —Application has been made to the Stock 
Exchange committee to allow £75,000 5 рег cent. regis'ered first 
debentures of £50 of the City of Wellington Electric Light and Power 
Co (Ltd.) to be quoted in the official list. 
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NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 
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NEW OOMPANIBS. 

CLARKSON BROS. (LTD.)—Reg. in Edinburgh Feb. 7, capital £10,000 
in £1 shares, to acquire the Dusinces carried on under the name of 
Clarkson Bros., Glasgow, and to carry on the businesses of electrical, 
hydraulic and general engineers, &c. Reg. office, 8 and 12, Little Hamilton- 
street, Glasgow. 

A. CUNNBLL & CO (LTD.) — Кер. Feb. 4, capital £2,000 in £1 shares, to 
acquire the business carried on by A. B. Cunnell as Baxter and Cunnell, 
and to carry on the business of manufacturers of electric lamp shades, 
Ke. Reg. office, 68, Long-lane, London, Е.С. 

ELECTRO!D LIMITED.—Reg. Feb. 12, capital £60,000 ia £1 shares, to 
adopt a certain agreement for the acquisition of a secret process for the 
manufacture of ‘‘Electroid.” The first directors are L. Stokes, W. 
Campbell, H. N. Beeman, I. Perrott, H. Cheltam Strode, L. Owen and 
Н. King. Reg. office, 109, Victoria-street, London, S. W. 


STATUTORY RBTURNS. 

ELEUTRIC LIGHT AND POWER ОО. OF JAPAN (LTD.) Тһе return to 
Dec. 26 gives the capital as £3,000 in £1 shares, of which seven shares 
have been taken up. Nocalls have been made. No mortgages or charges. 

ELECTRIC SUPPLY CORP. (LTD )—In return to Nov. 19 the capital ig 
£250,000 in 50,000 shares of £5 eash, of which 3,400 have been taken up. 
£4. 10s. per share has been called up. No mortgages or charges. 

INTERNATIONAL ELECTRIC TRACTION AND POWER CO. (LTD.)—In 
the return to Jan. 14 the capital is given as £25,000 in 2,500 shares of 
£10 each,of which 179 have been taken up. £7. 10s. has been called up 
on each share. No mortgages or charges. 

MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
According to the return to Dec. 31, the capital is £350,000 in £1 shares, 
of which 204,056 have been taken up. 15s. per share has been called up 
on 99,056 shares. 105,000 shares considered as fully paid. No mort- 
gages or charges. 

MUTUAL TELEPHONE OO. (LTD.)—The return to Jan. 1 gives the 
capit 1 as £250,000 in £5 shares (20,000 5 per cent. cumulative presene): 
of which 6,283 preference апі 10,348 ordinary have been taken up. 8 
per share has been called up on 16,631 shares. No mortgages ог charges. 
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MORTGAGES AND CHARGES. 


ABBRYSTWITH AND CHISWICK ELECTRICITY SUPPLY CORP. (LTD )— 
Issue on Jan. 20 of £4,000 44 per cent. debentures, part of series created 
by resolutions of Nov. 2, 1900, and March 8, 1901, to secure £50,000, 
charged on company’s undertaking and property, present and future, 
including uncalled capital. No trustees. Previously issued of same 
series, £28,000. 


DERBYSHIRE AND NOTTINGHAMSHIRE ELECTRIC POWER SYND. 
(LTD.)—A 5 per cent. debenture, dated Jan. 20, 1904, to secure £15,000, 
has been registered. Property charged (as floating security) company's 
undertaking and property, present and future, rncluding uncalled capital. 
Holders, Nottingham and Nottinghamshire Banking Co. This debenture 
is in substitution for security dated March 19, 1902, given to same holders 
and covering £9,000 and interest. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
| | 2 
Inc. AGGREGATE. 
Line. | Miel | 8 or Dec. | 
| L (a) ao Amount. pae (e) 
E P weekn. 0 
| £ £ £ | £ 
a Aberdeen ton ...... Feb. 18, 1,004! + 278 987 45,216 + 8,846 
Ayr Corporation... » 13 162 | + 5 99 11,861 + 181 
Barnsley ..................ь.- | » б 146 | - 10 6 799 1 -– 61 
Bexley District Council 6 200 50 12 144 TP 19 2,879 | eue 
Birkenhead ..................... T As e e d . en ы. 
birmingham Corporation . | „ 18, 802 -— MES MEC | Е 
"Birmingham Tramways Co.; „„ 18 6,317 | + 319 6 80,752 + 2,257 
*Blackburn Corporation...... | » 12 768 | + 99 | $46 | 88,818 + 1,864 
Blackpool СогрогаЧоп .....: , 1  Á 9298 —  11'$45 ' 89,041 - 931 
Blackpool and Fleetwood... „, 18 186 | - 2 7 , ;MM - 16 
Blackp'l,St.Anne's&Lytham, ,, 11 178; + 178 115 2,208 + 1,699 
Bolton Corporation | н 14 1579 + 47 46 88,578 + 8,922 
Bournemouth Corporation.. „ 10 | 863 s 6 5,072 m 
Bradford Corporation » 14 8,859 + 154 44 171,590 i+ 99,965 
Brighton Corporation „ М 709 - 12 45 41,846 |+ 2,634 
Brisbane Tramways ......... Deo. 80 J, 781 + 210 98 62,381 + 985 
Bristol Trams & Carriage... | Feb. 19 4,604 + 931 19 54,867 + 32,635 
Buenos Ayres & Belgrano. . Jan. 17 2,965 | + 18| 18 44,548 + 2,188 
Burnley Corporation........| Feb. 18 8890 + 22146 45,177 + 8,616 
Burton Corporation » 14 902 wee 98 9,713 Me 
Calcutta Tramways Co... * 13 n95,796 | --a5,291 7 ,R238,97 + 248,969 
Camborne-Redruth ......... „ 15 94 ө 15 1,169 - 
Cardiff Corporation ......... » 18 1,9919 | + 847 46 80,765 |+ 22,537 
Carlisle Tramways Coo . s; T МИ Ac nt 
Central London way .. „ 19, 7.095 + 168 7 48,88 |+ 242 
Chatham & Dist. Lt. nm i us 1 626 | + 116 6 8,030 |+ 606 
City & South London Rly » 14 8,4071 + 1% q 99,586 |- 726 
Cork Electric Trams Co. » 11 877 | - 22 6 9,868 + 81 
Darwen Corporation » 18 210 | + 13 | 46 10,880 217 
Devonport & Dist, Trams... » 6 450 | + 63 5 2.858 + Bed 
Dover Corporation » 13 169 | — 3! +46 10,199 + 49 
Dublin & Lucan Kailway.. » 14 93 | + 3 7 601 + 36 
Dublin Southern Distriot . „ 12 704 | - 58 6 96,994 + 918 
Dublin United.. . . ... „ 12 8,672] 13 4 , 
Dudley —Stourbridge........ » 5 718 4 35 5 8,623 170 
Dundee Corporation ........ » 10 800 | + 18 | gy 83,566 + 3,065 
East Ham Council........... 5 13 699 | + 84 | 146 90,967 | + 8,182 
Gateshead & Dist. Trams... » 5 851 | + 67 Б 4,494 + 282 
Glasgow Corporation „ 18 12,08 | 4 54 | 87 504,581 (+ 52, 102 
Gravesend — Northfleet...... s $ wa | + 81 5 085 + 158 
Greenock & Port Glasgow. „ 5 Ы | + = 5 8,431 + 868 
Halifax Corporation .. „ 10 1058 f je | couse + 6,08 
Hartlepool Tramways ...... 1 5 249 | + 39 5 1,260 |+ 176 
Hudderrfleld ............ „ 18 1.0784. i б 2 en 
Hull Corporation „ 13 2,009 | + {46 87,700 + 6,764 
Ilkeston Corporation......... » 10 137 E" 18 1,553 : 
Ipswich Corporation......... „ 13 333 " 6 8,550 
Isle of Thanet Co. ............ » 14 219 |, - 23 eee 
Kidderminster & District... „ 5 92 - 1 5 461 .- 41 
Kirkcaldy Co tion ...... » 10 15s as 50 9,044 i 25 
Lanarkshire в OC „ 16 512 w 6 8.551 Ж 
Leeds Corporation.. . „, 13 4,902 | + 50| 47 | 950,00 + 15,377 
Liverpool Corporation ...... а 6 9,048 | + 520 6 57,888 (+ 2,684 
*Liverpool Overhead Ry. , 14 1,431 | - 1 1 10,745 + 354 
London County Council ..| ,, 6 9,373 | + 1,830 | #45 | 489,356 (+ 77,850 
Lowestoft.................. q . es ds ee or 76 wie 
Manchester Corporation ... „ 18 | 10,656 | + 2,247 | 84 408,582 + 184,908 
Mersey Railway ............... „ 18 1,372 | + 853 6 8,555 + 2,248 
Merthynr . . " 5 | 192 | + 21 6 946 + 102 
Middleton . „ 5 217 | + 48 5 1,226 n 68 
Newcastle-on-Tyne Corp... » 13 | 8,478 | + 418 6 20,015 + 555 
Newport (Mon.) „ 13 161 + 29 90 193 + 7945 
Oldham, Ashton & Hyde... „„ 5 497 | - 9 5 2,494 |- : 
Perth (W. A.) Elec. Trams. „ 12 1.39 + 125 6 8,080 + 1, 5 
Peterborough .................. nm D 107 - 44 5 550 |- 1 D 
Poole and District ji 5 914 | - 13 5 1,108 |- "e 
Portsmouth Corporation... „„ 13 / 1,878 | + 168 46 79,360 |+ 115 
* Potterle8 ......................- " 11 1 jos + 186 6 8,106 : + 
Reading Oorporation......... is 2 E - 5 ° 
Rothesay ........... „ 5 | 89 | — 1 5 232 + 4 am 
Salford Corporation ......... „ 15 3,568 + 693 46 | 175.176 + , 
Sheernea8 _..................... „ 3 46 e 5 222 i E : "i 
Sheffield Corporation „ H 4,160 | + 82 147 | 210,224 + hy | 
*3Jouthampton Corporat'n..| „ 11 893 | + 72 6 5,097 + qe 
Southend Corporation ...... » 19 905 | -- 18 45 14,181 + 1 2 
Southport Tramways ...... » б 259 | + 53 5 1224 + 2 
S. Staffordshire Trams. „„ 5 1701 | + 16 5 3,649 + т 
.Bunderland Corporation.. „, 14 1,078 + 67| 46 55,444 |+ 2, 15 
Swansea Tramm. T 5 ; 448 T 5 2,320 -r ^ 
Taunton Trams у, 5 48 | + 1 5 2 | - 4 
Tynemouth and District... „ 5 193 | - 3 5 1, + 902 
Tyneside Trams Co , 10 280 | + 41 6 1,001 + 3 700 
Wallasey District Counail.. „ 13 571 + 48 146 1 + › 
Weston-super-Mare ......... n 3 1+ 4 5 112 |- 
Wigan Corporation ......... : — is и xs v: 
8 District ...| „ 5 833 | - 12 5 | 1,681 |- 54 
Wrerham . . . . . » 5 95 5 492 
Yorkshire Woollen District} ,, 5 483 5 | 2,616 | 


(a) These comparisons are with the corresponding period last year. 
Partly electrical. t Minus 3 days. 1 Minus 2 days. "[Plus8daye § Plus 2 days 
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b| 2/6 Anglo-A tineBh(1t0960,007)5zCm.Pf.| 4—5 
8t.| 6x Do. poe шер 95 Deb. Stook ...... ...| 125 —180 
10/100 | Barcelona Tramways GO. —8 
10 5/0 | Do. 57 Cum. Prell. . sesse: 9 —10 | 
Bt. 44%| Do. 4$% Deb. Stock (red.) .......... S] 90 —95 
100| 5% | Do. 5 per Cent. Debs.. 95 —98 

b| .. | Brisbane Electric Trams. Invest. Ord| 9—3 

5| 26 | Do. 6 per Cent. Cum. Prei. 1 
St. 44%! Do. 41 per Cent. Deb. Prov. Certs. ...| 97 —102 
10] 8 Bristol ways and Carriage Ord. ...| 90 —21 
10| 4 Do. Oum Pref. (fully paid) 10]—1 
St. 47 | Do. r Cent. Debs. ..................... 108 —10 
Bt.| 6% British Aa ес Rlwy. Def. Ота. 80 —83 
Bt.) 5% | Do. рте. Ота. Stock. MOREM 92 —95 
10| 5/0 | Do. шоо 5 10 —10} 
4 AU Do. ia r Cent. 7 8 Mort. Debs. ...... 108% —1057 
100| 447 Do. Eu Power Debs... —101 
10| 6, | British Ele-. Traction Ord............. 79 —10 
10| 6/0 |t Do. 6 per Cent. Cum. Pref. ............ 10 —11 
Bt.) 5/0 | Do. б pr Cent. Perpetual] Debs ...... 190 —123 

55 par es and Belgrano Ord......... 8 —3 

5| 8/0 er Cent. "A" Cum Pref...... —5 

5 8/0 Do, 7 41—5 
St 5% | Do. S par Cont Beba. 104 —107 
dt. 5% | Do. 5% Jad Deb. Stock Prov. Cert. | 98 —101 
Bul 5. Buenos Ayres Etec. Trams Co. (1901) 

X, Deb. Stk. (red.) ................ 98 —100 

5| 26 Calcutta Tramways eed us 04 -7 
100| 44% | Do. 447 lat Deb. Stock (red.) ...... 104 —107 

1| 1/0 | Cape Electric Tramways bares 11—2 
St.] 4% Central London Ordinary Stock 93 —96 
St.] 4% |t Do. 4 per Cent. Pref. Stuck ........... 96 —99 
Bt.) 47 |t Do. Deferred Btock ....................... 87 —90 
100| 47 Do. 4 per Cent. Debus. ....... ....... 110 —115 

5| 2/6 City of Birmingham Trams.57/ Cm. Pr? 43 6} 
100| 47 Do. 4 per Cent. Ist Mort. jobs. ... —102 
Bt.| 2% City and South London Rly. Con Ord| 43 —52 
Bt.| 57 |t Do. 5 per Cent. Perp. Pref. (1891) ...| 123 —126 
St.] 57 |t Do. (1896) ................................... 119 —122 
St. 6% |t Do. (1901. V 118 121 
Bt.| 4% | Do. 4 per Cent. Perpetual Debs ..... 109 —112 
St. 6% | Colombo Trams&Ltg.57; Ist Mt.Db.(rd. | 102 —105 
10| 60 Dublin United Trams. (1896) Ltd., Ord | 124 133 
10| 6/0 |t Do. в per Cent. Pref. .................... 15 - -16 

5| 6/0 | Electric Lat. & Tract.ofAust.6%Cm. Prf 8 —4 

Б Do. 6 per Cent. Deb. Stock (rod.)..... 92 —97 

10) 3/0 | Gt. Northern & City Rly. Prf. Ord. (4%)! 7 —8 

10| 3/4 |4Gt. Northern, Piccadilly & Brompton 
Ord., Spever Bros. Scrip Certs. 9 —10 

19| 10% | Imperial la amwaye Ord — ................. ?) —21 
10| 6% it Do. 6 per Cent. Pref. ........... q e| 14 —14 
Bt. 44% |t Do. 4j per Cent. Debs. ... 108 —110 

b >/6 | Isle of Thanet Elec. Trams & Lt. БУРІ. 31—4 
St. 4z | Do. 4 per Cent. Deb. Stock ............ 9 —93 
10| 14% |tLiverpool Jl Overbcad Railway Ord. 411-415 
1 | 5% f Do. 6 per Cent. Рге!........................ 9{-—104 
St. 4% |t Do. 4 per Cent. Deb. . sk 1003 
10 5,0 | London United Trams. 57, Саш. Pret. 114—113] 
Bt. 4% | Do. 4% Ist Mort. Deb. Stock... «| 103 —105 
St.) .. | Mersey Con. Ord. Stock .. 6 —9 
Bt. Do. 3 per Cent. Регр. Pref. ............ 12 —16 
Bt| . Do. 4 per Cent. Perp. Debs. ............ 5 

l| ..| Metropolitan Electric Trams Def ...... 5 —1, 

1 0/6 | Do. 5% Cum. Ргеї. ...................... =] 
100, 6% | Montreal St. Rly.St'g 5% Mrt. Dbs. „8 103 —105 
100 447 | Do. Sterling 447; Debs.(1 i 104 —106 

b ..| New o де, Traction Ога, ...... ..... n 

5 .. А r Cent. Cum. Prei. 13—29} 
St. БУ Perih A A.) Elec. Trams.1stM..Uv. k. 99 —102 
10 10/0 | Potteries Electric Traction): 1. 5 8) -9 
10 50 |t 185 Б per Cent. Cum. Pref 8 2 
Bt. 437 | Do. 43 per Cent. Deb. Stock 103 —1i6 

l| .. | South Lancs. Elec. Trac. & Power Ord. " 

1| ..| Do. 67 Pret. (EI paid)... 

Bt.| .. Do. 4% Deb. Stock (100% paid) .. ag 

St. 83% | Waterloo and City Ord. ............ ...... 91 —94 
TELEGRAPHS. 

100 4% (African Direct Tel. 4? ин. 068; ias ) 98 —102 

100 .. | Amazon Telegraph 24 -3à 
100| .. . Б рег Cent. Deb. WS " 
St. 16/0 | Ап&1о-Атшег1сап................................ 50 —53 
St. 30/0 | Do. Preferred. . 94 —96 
Str. 1/0 | Do. Deferred .. ео E 
100 $2 | Commerc: Cable Capital Stock 180 —190 
St.| 47 Do. 4 per Ccnt. Deb. Stock . $9 —91 
10 7,0 | Cuba Submarine Ord. , РТИ 7 —8 
10|10A Do. Preference 10 per Cent.. 16 —17 

6| 2% | Direct Spanish Ord. . . . q 24-34 

b 5/0 | Do. 10 per Cent. Cum. Pref............. 74-8 
50 44% | Do. 4} per Cent. Deb. 08 —101 
20| Sj. Direct | nited Stier. Cable MEUM 10 — 104 
100; 447; | Direct West India Cable 43% Rg.Db.(rd.) 98 —101 
St. дол. | Eastern Ordinary. 119 —124 
3t.|17/6 | Do. 8j per Cent. Pref. Stock. 87 —90 
Bt. | 4% Do. 4 per Cent. Mort. Deb. Stk. (rd.) 105 —108 
10| 2,6 | Eastern Extension ...................-...... 101—111 
8t.| 4% | Do. 4 per Cent. Deb. Stock  ............ 104 —107 
100 47 |» 55 S. African 4% Mrt. Deb, 1909 93 —101 
25. 47 | Do. Mauritius Sub. Debs. (red.) 997, —1027 
10! 5/0 Great N orthern of Co penhagen mS 29 —93 
10% 44 Halifax & Bermudas iz 1st Mt. Db. (red. ) 98 —101 
2b 12:6 | Indo-European ,.,............................. 38 —41 
100] 67 | London Platino- Brazil. 67 Debe., 1904] 100 -103 
100 47 „ fuar. Dbs. (rd.)) 97 —100 
10 2/0 | West African Telegraph Shares 5 —6 
24| .. Nen Coast of America ................ un 1— 
LOU! 4 r Cont. De bs 95 — 
10 .. Weni In and Panama..................... %—4 
10| 8/0 | Do. 6 per Cent ist Pref. . L| 6 —Of 
lU ..| Do. 6 per Cent. 2nd Prei 44—64 
100) 5» |• Do. 6 рег Cent. pes S 99 —102 
10| 8/6 | Western 114—121 
i 4X | Do. 4 Deb. В red.) 98 —101 

: FINANSIAL, INVESTMENT, 20. 

8⁄4 | Elec. & Gen. Investment 6 

10| 9/0 | Globe pelegraph and ате uut 81 
8 ф . 6 per Cent. Pre... UM 12 —194 
00! 6x | Submarine Cables Trust (Cert.) ......... 117 —1 
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uer TELEPHONES. 

April, Oct 4 6| 8/0 | Chili Telephone Ж paid) 

nS * Ph 67 | National Co. Pre Lok. oes 

е ее ee 8t. 5% Do. Def. M. $€6€999992099»09950909*€906099259097*B5bB 
ae ae a 10! 6/0 | Do. 6 per Cent. Cum. Ist Pref......... 
85 de 10| 6/0 | Do. 6 per Cent. Cum. 2nd Pref. ...... 
Р е is 5| 2/6 | Do. 6 per Cent. Non-Cum. Srd Pref... 
ёе А St.] 347 |* Do. Deb. Stock 3j Cent. (red.) .. 
T з . 18 8t. 47 Do 4 per Cent. Deb. Stock daa i seis 
s Р y 1| 0/7,| Oriental ........................ ee . . . . . . 

Feb, Aug We. Sew 1 Do. 6 per Cent. Cum. Frei. 

э 5 АА 5| 37 | United River Plate ................... зб. 

Feb, Aug е bud 5 9/0 | Do. брег Cent. C Pref. . 
ee 813 | 814 St. 57 |" Do. b per Cent gp Stock (red.)...... 
Е i | Ho. Blackh 607 Cu UA. ch, N ö rd. (t. p.) 
М 2 | “ә Do. 77 Cum. Prei... ͥ . 
" А .. St. 44% | Do. 44 18+ Db. Stk Pry. Cts. (rd. &con.) 
: 105) 9: 10/160 | Bournemouth & Poole Elec. Sup. Ord. 

Feb, Aug | !1 E 10| 4/6 |t Do. 43 per Cent. Cum. Pref ....... seiis 
ЕИ 192] |191 10| 6/0 |t n 6% Cum. Second Pref. ............ 
E 34 EN 3. X r Cent. Deb. Stock (red.) ... 
| A | 4t. | 447 Bromläß cent) El. Lt. & Power letDebs. 
: 52, | 546 Brompton d Kensington Elec.Sup.Ord. 
uw . | b 8/6 Do. 7 per Cent. Pref. 000000000 000 „„ E 
] | 5| 3:0 | Calcutta Electric Supply Ord. ex rights 

St. 4% | Centra) Elec. Sup.Co.47/Guar.Db.Stock 
27 8 - 5| 4/0 |I Charing Cross & Strand Electric Sup... 
ре 63 к 5! 2/8 |t D per Cent. Pref. . 
1064 [1053 5 2/3 Do. Fee ing Mi d Om. Pref. 
bá Ц па St.| 47 | Do. 4% Deb. Stock (red.). . 

June, Dec | 944 | 91 5 20 | Chelsea Electric Supply Ord. .. 

КН 99 | 94 if st. | 447 Do. 4j per Cent. Deb Stock ade " 
—" и | 5/0 | City of London Electric Ligh n 

112 i 10| % | Do. 6 per Cent. Cum. Pref. + 
.. St. 57|* Do. б per Cent. Deb. Stock (red.)... UN 

" 100 | 994 [St. 44% | Do. 44% 2nd Deb. Stock (red.) 

Feb, Aug | 51 | 50 10| 4/0 | County of London & Brush Prov. Ord. 

Feb, Aug | .. | .. j| 10 60 | Do. 6 per Cent. Cum. Pref............. 
сы 1214 [1201 [St. 44% | Do. 44% Deb. Stock (all paid) (red.) 
ie 25 .. St. 27,61] Do. Second Deb. Stock Prov. Certa.. 

May, Nov |1103 : 5| 2/0 | Folkestone Electricity Supply Co. Ord. 
.. E .I St. 3% Do. 43 Ist Deb. Stock (red.) «а: 
А К : 10| .. | Havana Electricity Co. Shares. ; 
ss в NS 6| 36 | Hove Electric Lighting Ord... 
> vs "x l| .. | Kelgoorlie Elec. Power&Ltg. nr 
Ji “> тє 5| 6/0 | Kensington & Knightsbridge Ord. .... 
en 79 Tis) 5} 6 Do. 6 Cent. lst Pref............... 285 

St | 4 Kensingin. & Kngtbg.Co. &No Hill 
Е a | Co. (Joint Station: 4% Deb. Stck. red.) 

Mar,Sep'| .. ʻi 3| .. | London Electric Supply Ord. ............ 

Mar, Sept! 5| 8/0 Do. 6 per Cent Pref. . — 

Jan, July | .. | .. St. 4% | Do. 4 per Cent. 1st Mort. Sab eden 
К sn 10| 80 5 Electric Sup. Ord. . s 
M У b А Do. per Cent. Сиш, Pref....... 

Feb, Aug . St. 417 | Do. per Cent. Deb. Stock lst Mort. 

Feb, Aug .. JSt. Do. per Cent. Mrt. Db. Stack (red.) 

Jan, Juls | .. | .. 100 44; | Midland Elec. Corp. for P. 0. Mo Ub. 
s 11) | 11j l|60 | Notting Hill Electric Ord................... 

iod 104 [|100 49, | Do. 4 per Cent. lat ido Debs. . 
+ vx 5,26 пон Eleotric GE оннар 
. .. Ist. 4% | Do. 4% Deb. Stock ................... — 
: $ 1 .. | Rand É ootrie. . .. . . 
. .. 100 447 Royal Elec., Montreal 4} 7 1st Mt. Deb. 
. .. l| 696 | St. James'& P.M.Elec. кыш ош 
i Vs 5 зе |! Do. Me Ona ! · 
à e Ist. 347 . і per Cent. Deb. Stock (red.) .. 
: m 5| 2/6 Smitha Markets Electric Sup. Ord... 

May .. | .. St. 47 | Do. 4 per Cent. Deb. Stock ............ 

lol | .. || 6] 1/9 | South London Electric Su ply O one CM 

is Gah UE | 6| 2/6 | Urban Electric Supply Ord. a, ix 

Feb, Aug А .. H 56 2,6 | Do. 5% Cum. Pref. ........................ 
.. || 6 6/6 Westminster Electric Su ply Ord. ... 

Е 5 3 Do. Б per Cent. Cum. Pel... T 

April Oct — ,ELEGTRIG MA MANUFACTURING & 

Jan, July . 1 6d. ectrical Co. 67% Cum ins 
June, Dec 1025 vm Electric Meter 67; Oum. Pref. panes 

5| 4,0 | British Insulated & Helsby Cables Urd. 
5,80 Do. 6 per Cent. Pref........................ 

J 101 St. 4 vé Do. 447 ist Mort. Deb. (red.) oes. 

750, „July * | St 472 British 1homs' а 1 bb. 

n, Dec 5 8/u British Westinghouse 6% Pref............. 
п) e i Do. 4 per Cent. Mort. Deb. Stock 
1 y, Ag. 951 | 94] 9| .. | Brush Electrical Engineering. 
. Ag. N 954 | 941 аце | Do. 6 per Cent. Pref. Non-Cum. . 
Му Ag, Ni. 7$] TA] sc! 4% Do. 43 per Cent. Perp. Ist Deb. Stock 
38255 J, ) 903 90: St. УА Do. Perpetual 2nd Deb. Stock . TIE 
п Ap, J, 90$ 7 || 6| 5/0 | Callender's Cable Construction Ord. . 
P Aug | 78 71 5 2/8 | Do. б per Cent. Cum. Pref... 

«b Aug || v [disc ay | Do. 4$ per Cent. Ist Mort. Debe. (rd. 
April, Oct ja ] Vid. Саш. liner Alkali Co. (íully paid) 
nde " Две. 4% Do b ib амон Deb. dre ч: 

E 0,7 Chadburn's 3 p Telegraph Ord ......... 

HOA Jy,O| 101 | 104 A 18 Crompton and Co. (Nos. 1 to 54,000) .. 

edis. > тоо! 5% |° Do. 5 per Cent. Mor Debe. (red.) 

Ja,Apy,O 121 [119 5| . | Dick, Kerr & Co. Ога......................... 

Ja Ap,Jy,U| 874 | 571 s| |l | Do бу Cum. Frei. 

trap d Nov 10 st.] 44 | Do. 41 Seb. Віоск........................ 

Feb ad MET M Т & wan Un United("“A" Sh.) (Es pd.) 
, - 0 5 paid) .. 

Feb, Aug . St 47 . 4 per Cent. Mort. Bob. Stock ird.) 

: S7, Nor St. 57 Do. 6 рег Cent. 2nd Deb. Stock 

June E e 5 2/6 | Edmundson's Elec. Corp. Ord............. 

May N 5| 3/0 | Do. 6 per Cent. um. Pref.... 

Mar’ 9 St. 44% Do. 43 per Cent. lat Mort. Deb. (red) 

vane Di 21/24 | Electric Construction Co 
, 202 9 Do. 7 per Cent. Cum. Pref... 

v Р St. 4% | Do. 4 per Cent. let Mort. Deb. » (red.) 

Jan, Jul 1| .. | Electrolytic Alkali Ord. 

May, Nov : f i| 7Z | Do. 7 per Cent. Cum. Рге!.............. 
у Мот 8t.| 5 Ferranti Jn Mort. 27 8 (red. 
Hy, 1 
©: А о. | per п 

Ed. uj ii| 8 | Henleys Telegraph Works Ort 

Bt. 117 Do. 4 Cent. Mort. Deb. Stock rd.) 
10,15, lada ua ber, Gutta Percha, &o., 

(p 100| 4% | Do. 4 per Cent. 1st Mort. Deb. (red) 
| 10. 6/0 Mather Platt 6 por Cent. Cum. Pref. 

T 12 12/0 Telegraph Cons‘ruction & Mainten'ce. 
gs Ap Jy о s) 81 [100 4% Do. 4 per Cent. Deb. орца vo — 
aA фа 12 124 5 S/. | Willans and Robinson Ord. . — 
pz. S ies t 8/0 Do. 6 per Cent. Cum. Pref, . — ове 
oe! ' 4% Du. 4 per Cent. ist Mort. De bs. , 


t Ex Dividend. ! The London Stock Exchange Committee have refused to sje 


ES d 
bigh- vow. 
Em $ August iren 
102 —1 618 0 E 1081 1103 
1/61 2 vs TE} 78 
125 -144 | 4 2 9 | Feb, A dl na 
4 —15 |4 0 0 Feb, Aug | .. | 
61-68 |413 0 Feb, Ang | .. 
—97 |312 2 June. Dec | 95! 
100 —102 3 18 6 .. — [0H 1 
11 6 13 4 April, .. 
5 16 8 | July...... 5) 
4 16 3 June, Dec| .. 
102 - 1 4 16 3 June, рес | .. 
211 T * ET 
1 18 se ee ae 
114 ~117 8 17 7 ee * e. 
1 518 6 б T 
A} -1 469 е 
10. —11 B 4 4 ee 979 
101 —104 |4 6 7 a a 
100 —103 4 7 5 £ HUS 
101—1 413 0 » 1 
91—1 8 В 4 Mar. өр) . | . 
€ 7 41210 MORE PL 
16 109|818 8 Nn Sey a cd 
"- 417 0! Feb, Ang | t, 3 
68—5 4 0 0!Feb, aug 
4j-5 | 410 0 e | 
108 105 | 8 16 3 su | 
100 —109 4 8 1 In. Dec.. i 
103—114 | 6 18 4 Feb. Aug 19; B 
18 —14 | 4 5 9 Jan. July * 
191 —196 3 19 4 |Jn, рес . . 
100 —104 | 4 6 7 " Am 5 
8-9 4 811 si "2 
114—194 | 4 16 0 Mar, Sept 1 
107 — 110 | 4 110 x [5 ae 
99 —102 d " [os 
4 4 0 0 ee ve 
99 - 102 4 8 8 be — 
9j —1С4 , | s is 
7$ -84 5 0 0 е | 
a — Та es ее we | 
11—19 |4 3 4 Е О 
63 —7 4 5 9 Jan, July eot 
103 —108 8 16 9 ee ее. = 
1 —2ł ee ee 1 í "t 
5) —e 500 
95 98 |4 2 1| Mr.Jn,SD * | 
171 -18 | 4 3 9 | April, Oct | YS 
54—53 ded ТА | 
109 —118 3 19 6 Ju, Uoc ..| -> > 
97 —102| 310 6 sx э ә 
95 —9°$ |411 9 н E е 
18 -14 |4 5 9 | March.. ТЕ 
99 —102 3 19 0 тө ә 
6 41 8|!Marcb ..| ..- 
97 EE 0 3 y 
Ж Zr ee oe bs | s 
ob 1а ви | Aprii, ош aur 
14 —15 | 416 5 Feb, Aug 1:. 
8-9 317 9 | Его, Aus 
97 —100 8 10 6 ie T 
-3 3 6 8 эе s." И 
88 99 4 9 6 os ee i 
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NOTES. 


THE question of cable cutting in time of war was much 
discussed during the Spanish-American war, and the logical 
conclusion was arrived at that a belligerent is entitled to cut 
or take possession of-any cable belonging to a neutral within 
the territory of either of · tho two nations who are at war. In 
the case of the cables between Russian, Japanese and Corean 
stations, however, the case is different, as, in additipy to the 
lines owned by the Japanese Government itself, there Are a 
number of cables which, while serving as important links in 
affording telegraphic communication with Japan, are not 
situated in either Russian or Japanese waters. The various 
lines of communication are shown in the map published on 
another page of this issue. It may be reasonable to suppose 
that if a Russian or Japanese ship were to attempt to cut an 
English cable landing on neutral territory only, she would be 

acting in defiance of international law and committing what 
would theoretically be an act of piracy; but such cases 
occurred during the Franco-Prussian war, and. also during the 


war between Chili and Peru. Protests were made on both 
these occasions, and the English companies owning the cables 
received compensation. 

ON the other hand during the Spanish-American Wan, 
possession was taken by the Americans of certain cables 
belonging to the Cuba Submarine Telegraph Company. 
These cables landed within the area covered by the war, 
The Cuba Submarine Company, although it received “the 
support of the Foreign Office and of the iate President 
McKINLEY, has so far not only failed to obtain any com- 
pensation (£8,174 was claimed as the cost of repair), but 
the subsidy of about £2,000 per annum whicli it previously 
received from the Spanish Government towards the working and . 
maintenance of the coast cables around Cuba has not yet been 
resumed by the United States or Cuban Government, and is 
five years in arrear. The Senate authorised the payment of 
the £8,174, but this was not passed by the House of Repre- 
sentatives. The matfer is still open, and we trust that the 
company will receive fair treatment, for the claim is a moderate. 
one, and, moreover, the indirect damage to the company’s 
property during the war was considerable. The Eastern, 
Extension Company's cable at Manila was also cut by the 
Americans and the actual cost of the repair was claimed at the 
conclusion of the war, but this Company also is still awaiting. 
the decision of the United States Government.’ 1 


* 


THE Metric Weights : and Measures Bill has been relegated: 
to a Select Committee of the House of Lords in spite of 
protests by its maver, seconder and several: supporters. A 
full report of the debate on the second reading will be found 
in our Parlia ry golumns.- The „arguments for andı 
against the c nlsory adpption of the metrie System are too 
familiar to отр recapitulation here, but there is not the- 
slightest doubt that its universal use in England. would be of 
ultimate benefit to the country. It is to be hoped, however, 
that the system if adopted at all will be. adopted in its- 
entirety and that no makeshift, such as an English decimal 
system different to the metric system, . will be permitted, 
as that would only make confusion worse confounded. Lord 
KELVIN was most emphatic in favour of passing the Bill without 
delay. To drive home his arguments, his lordship even con- 
descended to an anecdote, with the gratifying result that it was 
immediately "capped" with a better one by Lord Lans- 
DOWNE. We think, however, that the question is essentially. 
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one to be dealt with in a Government measure, and in | removed. As we have reported in our Parliam entary columns, 
co-operation with the United States Government. At the|the London United Tramways, under the advice of Mr. 
present moment when a large number of the Government's | YERKES, had prepared a scheme for linking up its tramways 
supporters are advocating protective tariffs, the introduction | on either side of the river by a deep level tunnel at Hammer- 
of such a measure by the Government would naturally be | smith, and incidentally running its cars alongside the platforms 
deemed somewhat inconsistent. of the District Railway Company there. Obviously the greater 
=== portion of the works involved in these proposals would 

ALTHOUGH Mr. W. CHILTON’s description of the Brush- | have been on private property. Fully realising the impossi. 
Parsons steam turbine, reproduced in another part of this bility of obtaining the consent of the London County 
issue, does not contain any data with regard to actual| Council if the lines were promoted as tramways, the Com- 
performances of the new design, it is worthy of careful | pany designated them railways, under which condition the 
reading on account of the particulars given as to the detail | Standing Order requiring the local authority's consent does 
construction of the turbine, especially with regard to the| not apply. When the Bill came before the Examiners of 
manner in which the blades are fixed to the rotor. One| Private Bills in the House of Commons for proofs of com- 
interesting point brought to light in the discussion was the pliance with Standing Orders, however, the London County 
comparatively high cost of maintenance of the brushes of the | Council opposed on the ground that the lines were tramways 
turbo-generators installed at the Dickinson-street works of | and consequently had not complied with the Standing Orders. 
the Manchester Corporation. Why copper brushes should | This view was upheld by the Examiners and was subsequently 


have been used there instead of carbon brushes can only be | confirmed by the Standing Orders Committee, so that the Bill 
conjectured. Probably it is on account of the smaller friction | js now “dead ” for this session at any rate. 


offered by the copper brushes, the commutator not being large 
enough to dissipate the heat that would be generated by 
carbon brushes. From the point of view of the commutation, 
however, carbon brushes are to be preferred, and even 
by their adoption it is by [no means easy to obtain good 
„commutation. 


IT is satisfactory to know, however, that Parliamentary 
officials are strongly of the opinion that the local veto should 
be abolished, and this may confidently be anticipated as one of 
the recommendations of the Royal Commission on London 
traffic. On the other hand, a motion to make these very 
amendments in the Standing Order in question failed to pas 
in the House of Commons in 1902. Returning again to the 
Tramway Company's proposal, the object was to secure a much 
needed communication across the river. In order to accomplish 
this, the Company, in 1902, sought powers to run a double line 
of track over Hammersmith Bridge, but was unsuccessful 
against opposition of the London County Council. In 1903, the 
County Council itself proposed to build a single line of track 
over the bridge, but although supported by the Company, the 
Council’s own evidence of the year before as to instability of 
the bridge for the purpose killed the project. Now for the 
third time the London County Council has prevented the 
reduction of the traffic congestion at one of the worst points 
in London. Another matter worthy of mention in this con- 
nection is the fact that owing to the exorbitant demands of 
the various local authorities outside London, the Company has 
decided to abandon the whole of its Tramways Bill with the 
exception of 5 miles from Hounslow to Staines. 


—— — 


"THE question of commutation, in fact, is one of the most 
difficult problems in connection with continuous-current turbo- 
generators, and has not yet been perfectly solved. With the 
high speeds of the turbines and the voltages for which the 
generators are now usually built, it is impossible to keep the 
reactance voltage within the limits which experience has 
proved should not be surpassed, and artificial means for 
reducing sparking have to be employed.  Amongst these 
may be mentioned the employment of two armatures or 
.armature windings, each with its own commutator. Another 
‘method for reducing sparking consists in the insertion of 
resistances between the windings and the commutator seg- 
ments, and THURY has successfully employed the use of con- 
.densers between each two adjoining segments for the same 
purpose. Other designers have advocated the use of hollow 
commutators, containing oil, so that the current would be 
interrupted in oil. No practical tests seem to have been made 
in this direction, and it is to be feared that the electric resis- 
tance uf the film of oil would constitute a serious objection 
against this device. A host of other proposals, with the same 
end in view, have been and are still being made, but, so far, 
nothing of practical value has been developed. This being 
the case, it is not surprising that the facetious suggestion has 
been made that the turbines be coupled to alternating-current 
generators, and that continuous current be then produced by 
rotary converters. 


WE report in another column a judgment of considerable 
importance in connection with the working of tramways 
which decides that the Public Authorities Protection Att 
of 1903 is a valid defence to an action for injuries sustained 
on municipal tramways through the negligence of the servants 
of the owners, unless the action has been commenced within 
six months of the accident. There have been many decisions 
on the scope of the Act in question, but the latest is by far 
the most startling. The Act was passed mainly for the 
protection of municipal officials from the consequences b 
carrying out the orders of the Corporations in whose service 
they were, and Parliament never intended that Corporation? 
who embark in commercial enterprise should be protected 10 
a greater extent than private firms. 


THE London United Tramways Company has suffered 
severely in the past at the hands of the local authorities in 
the West of London, and its most recent experience only tends 
to emphasise once more the great advantage which would 
aecrue if the technical grounds upon which tramway schemes 
are at present prevented from coming before Parliament were 
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Royal Society.—Among the Papers down for, reading 
yesterday were the following :—“ Electromotive Phenomena 
in Mammalian Non-Medullated Nerve," by Dr. N. H. Alcock, 
communicated by Dr. A. D. Waller, F. R. S.; “On Mechanical 
and Electrical Response in Plants," by Prof. J. С. Bose, com- 
municated by Prof. S. H. Vines, F.R.5. 


Donation to Sydney University.— According to 
Reuter Mr. P. N. Russell, who carried on extensive engineering 
works in Sydney for some considerable time, but has latterly 
resided in London, has made a further donation of £50,000 
for additional endowment to the School of Engineering at the 
University of Sydney. Mr. Russell founded this school some 
seven years since by an endowment of £50,000, and has thus 
bestowed the sum of £100,000 on the Institution. 


Cable Interruptions. Date of Interruption. 
Dominics— Martinique .................... May 9, 1902 
Bt. Lucia—Martinique .................... May 9,1902 
Cayenne—Pinheiros ...................... Aug. 18, 1902 

i-Issa (Yemen)—Camaran ............ Oct. 22, 1902 
New York—Hayti ........................ Apr. 18, 1903 
Топгапе—Атоу.......................... Nov. 10, 1908 
Mole St. Nicholas—Port-au-Prince ........ Dec. 16, 1908 
Тагиа—'Тапдшїег.......................... ап. 18, 1904 
Oran Tangier ....................... TP Feb. 3, 1904 


Electric Power Supply to Local Authorities.—We have 
received a pamphlet bearing the above title from the York- 
shire Electric Power Co. 
the company s area, and the remainin 
an x rr of the advantages which accrue to local autho- 
rities by the | nies of electricity “іп bulk from power 
companies. B; 
separate stations, it is pointed out that the loss on the first 
few years' working is obviated, and the local authorities are 
not saddled with plant which may become obsolete in the 
course of a short time. There are disadvantages, too, in con- 
nection with small stations which are obviously not possessed 
by large undertakings such as power companies. The issue 
of such a pamphlet as we have before us is a distinct novelty, 
and it remains to be seen to what extent the example will be 
followed by other power companies. 


Telephone Patent. Particulars with regard to Prof. M. J. 


Pupin's application of Mr. Oliver Heavisides method of 


improving the working of telephone lines by inserting therein 
self-induction coils of certain values and at certain intervals 
have been repeatedly published in The Electrician (Vol. XLV., 
p. 595, Vol. L., pp. 722, 817, Vol. LIL, p. 259). The applica- 
tion for a German patent to cover Prof. Pupin's invention was 
keenly contested, and it was only «n February 5th of this year 
that the patent was detinitely granted after lengthy consulta- 
tions with technical and legal experts. In 1901, Messrs. 
Siemens and Halske purchased the patent rights of the Pupin 
invention for all countries outside America, and, as was 
recorded in one of the articles referred to above (Vol. L., 
р. 817), applied the method to the Berlin-Potsdam long- 
distance telephone cable and to the long-distance line between 
Berlin and Magdeburg with excellent results. 


Central Technical Oollege Old Students’ Association.—The 
annual dinner and annual general meeting of this Association 
was held on Wednesday under the presidency of Prof. W.C. 
Unwin, F.R.S. Over 50 old students were present, and the 
guests included Prof. J. Perry, F.R.S., Prof. A. D. Waller, 
F.R.S., Mr. A. L. Soper (assistant secretary of the City 
and Guilds of London Institute), and Mr. C. J. Robertson. 
Prof. H. E. Armstrong and some other members of the 
college staff were also present. The toast of the evening, 
proposed by Prof. Unwin, was replied to by Prof. W. J. 
Pope F.R.S., and Mr. F. C. Raphael, the two senior old 
students present. Prof. Perry and Prof. Waller responded 
for the visitors, Prof. Perry speaking with pride of the careers 
of students he had taught in Japan, and Prof. Waller 
upholding the new organisation of the London University, and 
speaking favourably about the scheme for the higher technical 
college proposed by the committee of which Lord Rosebery 
is president. Prof. H. T. Davidge gave the toast of the 


honorary secretary of the Association, Dr. E. Frankland ! 


On thesecond page is a map showing 
pages are devoted to 


y obtaining supply in bulk instead of building 


Armstrong and the other editor of The Central, Mr. M. Solomon, 
and, after 1eplying, Dr. Armstrong proposed the health ef the 


president, Prof. Unwin, referring to the loss which the Central 
Technical College would sustain on Prof. Unwin’s retirement. 
The Association now numbers over 300 members, and any old 
students who have not yet joined should communicate with 
Dr. E. F. Armstrong at the Central Technical College. 


The Prince and Princess of Wales at the Battersea 
Polytechnic.—The 10th anniversary of the opening of the 
Battersea Polytechnic was celebrated on Wednesday evening, 
when the Prince of Wales distributed prizes and certificates 
pane by evening students during the past year, and the 

rincess of Wales opened a number of new rooms devoted to 
instruction in domestic economy. The Royal party were 
received by members of the governing body, the principal, 
Mr. S. H. Wells, and the Mayors of о and Wands- 
worth. The chairman of the governors, Mr. E. Tate, read an 
address, in which he said that the work of the Institution was 
increasing very rapidly, the buildings having been enlarged no 
less than four times. They were closely associated with the 
London University, and provided fully approved courses for 
internal students in science and engineering. In reply, 
H.R.H. the Prince of Wales said how fully he appreciated the 
valuable work being done by the various London polytechnics, 
and especially that by the Battersea Polytechnie, which could 
boast of an almost unique record in its growth and success. 
He mentioned the fact that the London and South Western 
Railway permitted over 70 of their apprentices to attend early 
morning classes before commencing the day's work. Keen 
competition and rivalry characterised the existing relations 
between communities and nations, and he agreed with Huxley 
and Sir Norman Lockyer that we were in the presence of a 
new struggle for existence. Scientific spirit and brain power 
must not be limited to the workshop when other nations 
utilised it in all branches of administration. After a report of 
the past year's work had been read by the principal, the prizes 
were then distributed by the Prince of Wales, after which a 
vote of thanks to their Royal Highnesses was proposed by 
Lord Londonderry and seconded by Lord Monkswell. 


Notes on the Cost of Generating Electrical Bnergy.— In 
a Paper bearing this title, read before the Cleveland Institution 
of Engineers on Monday, Mr. E. J. Fox gave the following 
table, which sets forth the working costs in a few private power 
stations with a large output per unit of plant installed :— 


8. TE Cost per unit in 
е. E ы 
as 8 8. E | репсе. 
Sq gurges: c 
$58, Ж $8 9, . $* Ёа 
К 9 '« to 8, 8 D $ bs ээ 
ак d А s 3 [EP 2 8 
B oM S 25| е^ 
i | ems tab сага а d. 
Watson, Linwood.... 5.400 64,000 3} | 8/0 ;-138 ‘011| -018| -185 
Do. .... 15,400: 57,000 3 | 8/0 153 -021| -021| -207 
Do. .... 5.400 44,190 4 | 7/9 171 027| -027| -242 
Do. . 6,400, 50,880 35% | 7/9 131 -023| -023| -191 
Dorman, Long &Co.,'03 40) 50 Bao 2'8 10/0 “15 КЕ m 
| 025,050, 60,400 3-04/11/6 -179 -085 -03 313 
Kynoch. Day load ..|1,240| 18,400 5:5 | 6/6 190 -065 -043| -343 
Do. Day & night 1,4900 22,400 7-0 | 6/6 243 -075| -045| -413 
C. & S. L. Railway .. 2.817 182.195 4-1613/9 -307* 0644038 -446 
Crompton $ Co») i2820. 22,800 44 ( 190 ) 48 | 019] -109) -022) -57 
Vickers, Sheffield, S. 2.000 50,000 .. | 7/8 |-255 | -082] -101 -081| -469 
N. 3.280 40,300 .. 102| -101| -579 


| 9.9 3130630 


* Water 0-01. 
These costs are made up of cost of fuel, oil, waste, water and 
petty stores, wages and repairs, which constitute the working 
costs, in addition to which two further items (which are, how- 
ever, not touched on here)—namely, interest on capital and 
depreciation— should be added before the total costs can be 
arrived at. 


The General Electric Co.’s Staff Dinner.—The General 
Electric Co. entertained their staff and a large number of 
guests at their fourteenth annual dinner on Saturday. After 
the usual loyal toasts had been duly honoured, Mr. Gustav 
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Byng, the chairman, roposed the Navy, Army and Reserve 
Forces, referring briefly to the Electrical Engineers Volunteers 


and the new policy at the War Office. Lieut.-Col. Crompton, 


who responded, mentioned the fact that he himself, as well as 


Lord Roberts, would cease to be at the War Office as a conse- 
quence ‘of the reorganisation, and he expressed a hope that 
additional volunteer corps of young engineers would be formed. 
Mr. G. Byng then proposed the toast of the staff, alluding 
to the fact that it was the twenty-fifth anniversary of his found- 
ing the enterprise together with his brother Max and Mr. Hugo 
Hirst. It had given him pleasure, treasure—but not leisure. 
The policy of the company now was decentralisation ; new 
branches were being established abroad, and the various 
branches in this country. were being made more independent. 
The new Witton works were doing well, and turning out, with 
profit, plant as good and better than Continental plant, and at 
a lower price. The carbon works had also been improving 
their output during the past year, and the enterprise is being 
continued in the hope that the industry would eventually have 
“Protection.” The company had recently received an order 
for 340 lift motors from the Underground Railways Company 
of London in the face of keen American competition. Mr. 
Byng then referred briefly to the fiscal question. As direc- 
tor of a company, upon which he computed 15,000 people 
depend for their daily bread, he contended that he had a 
right to speak out on this question. There was, he said, 
not sixpennyworth of electrical machinery and apparatus 
imported during the last few years that could not have 
been made in England, and, with the exception of a few 
articles, such as carbons, all could have been made and 
sold as cheaply in this country. When Protection came 
he would be willing to sell at prices 5 per cent. lower than 
those now ruling. Mr. W. White responded for the staff 
in an amusing speech and proposed the health of the directors, 
to which Mr. Max Byng and Mr. Hirst replied, Mr. Hirst 


then proposing the toast of the guests. Mr. R. Wallace, K.C., 


Mr. Manville and Mr. Rashleigh Phipps acknowledged the 
oompliment in laudably brief speeches, and the final toast, was 
that of the Chairman proposed by Sir Richard Awdry, K.C.B. 
In the course of the evening The General Electric Co.'s 
March," a bright little march composed specially for the 
occasion by Mr. Louis Hillier, but printed in Belgium, was 
performed with much success, and after the speeches the 
proceedings terminated with a smoking concert. 


University College, London.—The annual general meeting 
.of the members of University College, London, was held on 
Wednesday. Lord Reay (president) occupied the chair, and 
was supported by Lord Monkswell (vice president), Dr. G. 
Carey Foster (the principal), Lord Edmond Fitzmaurice, M.P., 
Dr. Benson, Mr. H. Lucas, Mr. W. Bailey (chairman of the 
committee of management), and Dr. T. Gregory Foster (secre- 
tary). In addition to the ordinary election of persons as 
Fellows of the college, the following list of those nominated 
for admission as life governors, having special claims in 
consequence of benefits conferred upon or services rendered 
to the college,” was approved :—Profs. O. Chadwick and 
Sir John Macdonell, Mr. Charles Hawksley, Mr. T. W. P. 
Lawrence and Miss Rosa Morison. The following persons 


distin, uished in publie life or for their services in the cause | 


of education were also elected as life governors: —Sir Francis 


Mowatt, Messrs. R. К, Gray, J. R. Maedonald, Felix Schuster 


and P, Bence Trower. The President, in moving the adoption 
of the report, said that the fees for 1902-3 amounted to 
£25,518, as compared with £24,086 for 1901-2. He referred 
in feeling terms to.the deaths of members of the college 
during the past year, and said that in Sir John Blundell 
Maple they had lost a great benefactor. The council 
had created a new grade of teachers in the college, in 
the faculties of arts and science, who to a certain extent 
were equivalent to the Privat-dozenten of German universities 
and thus it was possible to do justice to a number of subjects 
which it was not easy to crowd into the regular curriculum. 
The session 1902-3 was the first in which the new arrange- 
ments and regulations on the internal side of the University 
of London iu the faculties of arts, science, engineering, and 
economics were in full working order. It was satisfactory 


(To-day) FRIDAY, February 26th. 


THURSDAY, March 3rd. 


that these new regulations had given, complete satisfaction 
to both professors and students of the college. They 
had now obtained the status which they ought to have 
had for some time past in the University of London, and he 
hoped that even more extensión would be given to the prin- 
ciple which, he believed, was fully accepted in the United 
States, where they attached importance to teaching, and gave 
examinations a secondary place. With regard to the appeal 
for funds, less than £60,000 was ‘now wanted, and there was 
reason to believe that that sum would soon be obtained, and 
that the incorporation of the college in the University would 
take place. ‘Ihe activity in the college and the scientific 
vitality of the institution probably never stood higher than at 


present. The motion was seconded by Lord Monkswell, and 
the report was adopted unanimously. A letter was read from 
Sir Richard Farrant (treasurer), who stated that the financial 
position of the college continued to improve steadily. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


Puvsicar Society. 
à p.m. Meeting at the Royal College of Science, South Kensington, 
Agenda: (1) “ А New Dilatometer," by Mr. Bornikson. (2) “A 
Quartz Thread Vertical Force Magnetograph,” by Dr. W. 
Watson. (3) “ On Stresses in a Magneto-static Field,” by G. W. 
Walker. (4:*'Some Hints on the Preparation of Diagrams,” 
by Dr. W. Watson. | 
Мовтн-Елвт Coast Institution oF ENGINEERS AND SHIPBUILDEBS. 
7:30 p.m. General Meeting in the Literary and Philosophical 
Society, Westgate-street, Newcastle-on-Tyne. Included in the 
business of the evbpjig will be Mr. Max Wurl's reply 10 the 
discussion on his* r “ Technical Education in Germany, 
and а Paper:by Mr. B. C. Laws on Technical Education.” 
InstrTUTION ‘oF Стуц, ENGINEERS: STUDENTS’ SECTION. _ 
8 p.m. Ordinary Meeting at 25, Great George-street, Westminster. 
Paper to be read: Boiler House Design,” by L. G. Crawford. 
Егкство Hanwoxrc Society. 
8 p.m. Concert (Ladies night) in the King's Hall Rooms of the 
Holborn Restaurant. Chairman: Lord Claud Hamilton. 
"^. Roxar INSTITUTION. | | 
9 p.m. Evening discourse on “ Мем Developments in Electne 
Railways." by Alexander Siemens. 
SATURDAY, February 27th. 
Roya. INSTITUTION. , 
8 рт. Afternoon Lecture II. on The Life and Work of Stokes,’ 
by the Right Hon. Lord Rayleigh, F.R.S. 
MONDAY, February 29th. 
INSTITUTION or ELECTRICAL ENGINEERS: NEWCASTLE LocaL SEIOS. 
7:30 p.m. Meeting at the Durham College of Science, when the 
discussion on Mr. Anderson's Paper Power Distribution in 
Shipyards and Engine Works ” will be continued, and if ame 
permits a Paper on “ Regulating Impedance Coils” by C. 
Faraday Proctor will be read. 
TUESDAY, March 1st. 
INSTITUTION OF ELECTRICAL ENGINEERS: MawNcHESTEB Loca, SECTION. 
3 p.m. Annual General Meeting at the Hotel Cecil. 
7:30 p.m. Meeting at Owen’s College. Paper to be read: “The 
Mersey Railway : Multiple Control System.” by H. L. Kirker. 
NATIONAL ELECTRICAL MANUFACTURERS AS80CIATION. 
WEDNESDAY, March 2nd.. 


INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION, | 
7:30 p.m. Meeting at the Offices of the Institution, 92, Vic'oris 
` Street, Westminster. Paper to be read: The Determination 
of the Correct Proportion of Condensing Plant in a Ceut 
Station,” by P. V. Hunter. 


Rovar INsTITUTION. 
. 5 ран. Afternoon Lecture II., by Prof. H. L. Callendar, F.R.S., on 
„Electrical Methods of Measuring Temperature." 


RN TOEN Society. 

8:30 p.m. Ordinary General Meeting at 20, Hanover- square. W. 
when the Right Hon. Lord Blyths wood will deliver his Preaid- ntial 
Address on ** Some Laboratory Notes of the Last Six Months. 

FRIDAY, March 4th. 
JUNIOR INSTITUTION oF ENGINEERS. 

8 p.n. Meeting at the Westminster Palace Hotel. Pape: to be 
rend. Some Notes on Electric Storage Batteries." By G. C. 
Allingham. 

SATURDAY, March sth. 
INsTiTUTION or ELECTRICAL ENGINEERS: Ёторехтв` SECTION. 

9:30 a.m. Visit to the Works of Messrs. J. I. Thorneycroft & Co. 
(Ltd.), Chiswick. 

Rovan INSTITUTION. | 

Sp.m. Afternoon Lecture IIL, by the Right Hon. Lord Ray leigh, 
F.R.S., on “ The Life and Work of Stokes." 
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CABLES AND THE RUSSO JAPANESE WAR 


with the mainland by the Japanese Goverhment cable to 
Tamsui. There is yet one more link between Japan and the 
mainland —viz, from Nagasaki, by means of the Japanese 


Cable communication is one of the most interesting factors | Government cable to the island of Tau Shima, and thence by 
in modern warfare, and in the case of the present war between | a Great Northern cable to Fusan in Corea. The Daily Express 


Russia and Japan it is of more than usual importance. Japan 
itself being an island empire is dependent on submarine cables 
for its telegraphic communication with the rest of the world; 
and. as Russia has complete control of the overland telegraphic 


| special correspondent at Tokio reported on Sunday that a 


Russian cruiser had been reported to the west of Yezo engaged 
| in grappling for the island cables and cutting them. Jaen. 
we may be sure, will use every effort to guard her cable 


routes to the seat of the war on the mainland, practically all our | communications, and as she owns a cable ship hersclf—the 


direct news from Corea and the Liao Tung peninsula is trans- 
mitted through the cable system of the Eastern and Eastern 
Extension Telegraph Companies. 'The Great Northern Tele- 
graph Co. announce this week the completion of their new over- 
hand route via Kiakhta to China to replace their Vladivostock 
route, but of course this also passee through Russian territory 
and the news sent through it will presumably be subjected to 
strict censorship. It will, therefore, be opportune to pass 


shortly in review 
the present cable 
connections with 


China, Japan and 
Corea, and the map 
which we give below 
will be of consider- 
able assistance in 
following out the 
routes and tracing 
the means of com- 
munication which we 


cables through which 
the major part of the 
traffic must 5 
saril are those 
1 the East - 
ern Extension Tele- 
graph Co. s route to 
Shanghai. These are 
the lines from Hong 
Kong to Shanghai. 
One, via Foochow, 
is owned by the 
Eastern Extension 
Company, and the 
other is the proper- 
ty of the Great 
Northern Telegraph 
Co, and calls at 
Amoy and Gutzlaff, 
an island 50 or 60 
miles to the south 
east of Shanghai. A 
cable to Amoy from 
Tourane (Annan), be- 
longing to the French Government, has been interrupted since 
November 10th last. The Eastern Extension cables from 
Hong Kong to Foochow and Foochow to Shanghai were laid 
in 1884 and 1883 res | 
are considerably older, however, having been originally laid in 
1871. "That company, moreover, in 1883, laid a three-conduc- 
tor cable from Shanghai—or, rather, from Woeosung, the 
adjoining town which serves as the company's landing place— 
to Gutzlaff, with a view of connecting up the two cables from 
that island to Nagasaki, in Japan, laid in 1871 and 1883 respec- 
tively. With the exception of the second bier жол 
«able all the cables mentioned in this article are siugle-core. 
From Nagasaki to Vladivostock the Great Northern Com- 
y has two cables, 771 and 754 miles in length respectively, 
but these cables have been closed to traffic by the Russian 
authorities. Nagasaki is connected by landlines and short 
cables to Tokio, Hakodate, and all the more important towns 
in the Japanese islands, ineluding Ohama, from which a cable 
owned by the Japanese Government itself, runs to Formosa, 
connecting up the smaller islands en route. This is connected 


tively. The Great Northern cables, 


“Okinawa Maru” (see The Electrician, Vol. XXXVII., p. 365), 
with a gross tonnage of 2,100, and an engine power of 
350 H.p.—she will, doubtless, be always successful in keep- 
ing some of these lines in repair, so that it is not likely 
that she can be cut off telegraphically. The Great Northern 
bun ide Co. has one cable ship, the “Store Nordiske," 
usually stationed at Shanghai, and the Eastern Exten- 
sion Company have the “ Recorder” and the “ Patrol” 
usually at the Sing- 
apore depot ready to 
carry out repairs at 
any moment. The 
“Patrol” is one of 
the newest cable 
ships, and was espe- 
cially equipped as a 
cable repairing steam- 
er (see The Electri- 
cian, Vol. L., pp. 757 
and 800). ussia 
has, we believe, no 
cable ships of her 
own, but, of course, 
there is no reason 
why her war vessels 
should not be able 
to cut a cable and 
erhaps even work 
it also at any time 
this might be neces- 
sary. An American 
warship, we believe, 


made considerable 
use of one of the 
Cuba Submarine 


Company's cables in 
the Spanish - Ameri- 
can war. 

To return to the 
remainin cable 
routes. The Chinese 
and German Govern- 
ments’ cables go from 
Woosung to Chefoo, ' 
one via Kiao Chau, 
the port recently ac- : 
quired by Germany, the other direct. From Chefoo, again, there 
are two Chinese Government cables to Taku and one Russian, 
Government cable to Port Arthur, and a short cable belonging 
to the Eastern Extension Telegraph Co. connects Chefoo with 
the British port. Wei- hai- wei. There are also Chinese landlines 
connecting Woosung with Chefoo, Tientsin, Taku, N-uchwang 
and Port Arthur, and these connect up to the Corean laudlines 
at Lao Yang, near Mukden. The telegraph lines between Seoul 
and the main Corean ports are under military control and 
subject to censorship The same applies to the cable between. 
Port Arthur and Chefoo, which, 
any rate been closed. 

A Reuter telegram published in yesterday’s evening papers, 
states that the United States Government had decided to ' 
sanction the laying of the new telegraph cable between the 
Japanese coast and Guam, to connect with the Commercial - 
Pacific cable, on the ground that the use of commercial 
facilities did not constitute a breach of neutrality. The 
object of the projected cable is to prevent the isolation of 
Japan in the event of Russ:a’s ctitting all existing cables. 


Scale of Miles. 
100 


“The Eh trite m 


whether cut or not, has at ` 
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RADIO-ACTIYITY.* 
BY FREDK. SODDY, M.A. 


(Concluded from p. 682.) 


Conclusions.—If the positions that have been developed in 
the preceding articles are reviewed in a general way, we find 
the very remarkable and varied phenomena of radio-activity 
are all simple consequences of a single cause. The life of the 
individual atom of certain of the heavier forms of matter is not 
infinite, but is limited to a definite period of time by con- 
siderations inherent to its structure, of which we have at 
present no knowledge, and over which we can exert no control. 
There is no gradual alteration of its properties, nor, apparently, 
any other indication of the approaching end, but suddenly, 
by some internal cataclysm, the atom flies into fragments, 
and, as such, ceases to exist. Its disintegration is marked by 
an outburst of energy which is unparalleled in any other natural 
phenomenon. Small parts of the atom, positively charged, and 
of the same order of mass as the hydrogen atom, are expelled 
with the velocity of 20,000 miles a second, so that the kinetic 
energy of these particles in relation to their mass is of a higher 
order of magnitude than matter has ever hefore been known to 
attain. The radial flight of these particles from the disinte- 
grating element gives rise to the so-called «radiation of the 
radio-active substances and constitutes the fundamental and 
essential feature of radio-activity (p. 296). In consequence of 
the enormous kinetic energy of the a particles, and the delicate 
means we possess for their investigation, the effect of a single 
particle is not greatly, if at all, beyond the range of experi- 
mental detection. Even if the absolute number of atoms dis- 
integrating per second is small, the course and characteristics, 
of the disintegration can be accurately studied. It follows that 
the surprising and wonderful energy manifestations which 
characterise radio-activity are, even in the case of a powerful 
example like radium, due to the disruption of an almost 
infinitesimal fraction of the total quantity, so that these effects 
may be produced without sensible diminution continuously over 
many years or even centuries. 

The proportionate amount changing even over long periods 
of time is so small that its detection by the ordinary methods 
of chemistry is a difficult task. Only in the case of one 
element has definite evidence yet been obtained by these 
means of the nature of the product of the disintegration. 
The element helium has been shown to be continuously gene- 
rated in excessively minute amount by radium (p. 682). We 
have as yet no direct knowlodge as to the final products of 
uranium, thorium, polonium, &c., but it may be confidently 
expected that these questions will soon be experimentally 
attacked. Even in the case of radium it is extremely unlikely 
that helium is the only element to be produced, but being, of 
all the elements, perhaps the one most easily detected, it is 
naturally the first product to be recognised. If, as seems 
likely from general considerations, the a particle is actually an 
atom of helium, then, since the a-rays of all the radio elements 
are very similar in character, we may expect to find helium 
produced by every radio-active element. 

Less important than the «rays from a theoretical stand- 
point, but very striking in their experimental qualities, are 
the more penetrating 6 and y-rays. The f-rays are also 
caused by the flight of radiant particles, but the latter are not 
atoms but the familiar electron or unit charge of negative 
electricity. In this they are analogous to the radiant matter 
of the Crookes tube or the cathode rays; but the B particles 
are moving with a far higher velocity than the latter, in 
certain cases approaching very nearly the speed of light 
(p. 255). The y-rays are probably a type of X-rays accom- 
panying the production of the B- rays, but are vastly more 
penetrating than any other kind of radiation known. This 
renders them very remarkable and interesting. Both the B 


* These articles are based on a series of 12 lectures which Mr. Soddy 
has delivered at University College, London. After publication in 
The Electrician they will be revised and amplified by the author, and be 
published ір book form by The Electrician " Printing and Publishing Co. 
All rights reserved. 


and y-rays together represent probably less than 1 per cent. 
of the total energy of radiation. 

The disintegration of an atom is, as a rule, not completed in 
a single disruption. The atom does not pass from its initial to 
its final state in one stage, but there are several successive 
disruptions, each suddenly and explosively consummated by the 
violent expulsion of a particles, which follow one another after 
definite and characteristic intervals of time. We may suppose, 
without falling into serious error, that the atom in the first 
disintegration is resolved into one a particle, and a residual 
particle, which though somewhat lighter than the parent 
atom, is still relatively heavy. After a definite “life” this 
residual atom again disrupts, another a particle is expelled, 
and a new residual atom, again a little lighter than before, is 
produced. This process may be repeated several times before 
the expulsion of the a particles ceases and the matter passes: 
into its ultimate form. In consequence, there exists, inter- 
mediate between the parent element and the final products of 
its disintegration, a series of new unstable elements which may 
be described as transition-forms in the step-by-step process of 
degradation. In the case of thorium, the first transition-form. 
to be produced is known as thorium X, and it is separated 
from the thorium by differences in their chemical properties 
(p. 323). The transition-form produced from thorium X is 
known as the emanation (p. 402), and is characterised hy 
volatility, so that it diffuses away from the thorium compounds. 
of its own accord. The last transition-form is again non- 
volatile, and is the matter which causes the imparted activity 
of thorium (p. 446). In uranium only one intermediate form, 
uranium X, is known at present (p. 323). In radium a gaseous 
form, also known as the emanation, is the first to be produced, 
and this changes similarly to the thorium emanation into a 
non-volatile type of matter, which causes the imparted activity 
from radium (p. 574). | 


In every individual disintegration, whether of the original 
slow-changing parent element or of the more rapidly changing 
intermediate products of its change, the same law holds. A 
definite fraction of the total, which is represented by the 
symbol A, and is known as the radio-active constant, changes. 
per second. But the different types vary widely in the value 
of their radio-active constants, and since the latter is unalter- 
able by any known agency, it serves to characterise the type 
of matter in question, and to differentiate the various types 
now known from one another. | 

It might be thought that the a and B-rays, as representing. 
the positive and negative electric charges, would be produced. 
in equivalent quantities at each disintegration. This 1s not 
the case. In by far the majority of instances only the a or 
positively charged particle is expelled. In the case of all three 
radio-elements, uranium — thorium and radium—the fj particle 
or electron is only expelled at the last stage of disintegration. 
In the case of uranium, or, more strictly, of uranium X. it 
results by itself without the simultaneous production of an 
a-ray. There is evidence that the residual atom after the 
positive ray is expelled is in some cases itself positively 
charged. This is one of the most fundamental questions at 
the present time in radio-activity, and undoubtedly the matter 
will soon be thoroughly sifted by new experimental researches. 
Is the disruption of an atom accompanied by an alteration in. 
the state known to us as electrical neutrality? (p. 614). If 
matter is composed entirely of electrons, and positive electri- 
fieation is due to a deficit of electrons, what is electrical 
neutrality, and what is chemical valency? To change the 
valency of an atom, as for example in the conversion of the 
divalent iron of ferrous compounds into the trivalent iron of 
ferric compounds, the iron atoms must be supplied with 
electricity. 

If we could combine several atoms of one valency to pro- 
duce a single new atom of different valency, would the matter, 
if electrically neutral before, remain so after the change had 
been effected? Conversely, in the disruption of an atom of 
one valency to form new atoms of different valency, is the 
electrical neutrality of the matter preserved ? These questions, 
involving as they do the possibility of a process in which 
electricity of one kind is created without a simultaneous 
production of an equivalent quantity of the opposite kind, 
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would have been regarded as highly unorthodox a few months 
ago. To-day radio-activity affords the means of putting them 
to direct experimental test. 

A few primary considerations with regard to the transition- 
forms will indicate their general character. The initial change 
of the parent element producing them must be slow, other- 
wise none would have survived to the реш day. The 
actual quantity of transition-form produced in short periods 
must, therefore, be excessively small, and for the most part 
quite below direct methods of recognition. Their rapid rate 
of disintegration, and the expulsion of a particles, makes their 
detection possible. But being in minute amount and disinte- 
grating rapidly, their quantity, after separation from the 
parent element, rapidly diminishes, and the radio-activity 
correspondingly decays. Concomitantly a new crop is pro- 
duced by the further disintegration of the parent element, 
and the total quantity in existence, although always being 
renewed, remains constant at a certain value. 


This state, which is known as the radio-active equilibrium, 
is satisfied when the number of atoms disintegrating per second 
equals the number formed in the disintegration of the parent 
element. As the quantity of the latter is approximately con- 
stant, it follows that the quantity of a transition-form which 
accumulates and can be in existence at any one time is inversely 
proportional to its rate of change or radio-active constant. 
On the other hand, the radio-activity contributed by each transi- 
tion-form in a series of successive disintegrations is, after radio- 
active equilibrium is attained, defined by the amount changing, 
and, therefore, is of the same order for each type, independent 
of its rate of change. This is a compensating principle of 
great importance. A rapidly changing transition form accumu- 
lates only in small quantity ; a slowly changing transition- 
form in correspondingly greater quantity. For different ty pes, 
produced in the same series of disintegrations, the respective 
equilibrium quantities give similar effects — i. .., the same or a 
similar number of a particles are expelled per second. If 
equal quantities are examined the radio-activity is proportional 
to the rates of change, represented by A. 

So long as the rates of change are rapid—if, for example, the 
quantity present is reduced to half value in a period of time 
represented by a few weeks at maximum —the quantity of the 
transition-form that can ever accumulate in any ordinary 
quantity of parent element is, and must be, below that 
required for direct recognition by the methods of chemistry. 
If, on the other hand, types exist which take lonzer tban this 
to change, then the quantity accumulating becomes propor- 
tionately greater, and if sufficient number «f tons of material 
are operated upon, enough may be obtainc to give definite 
chemical reactions. It is a question simpiy of the rates of 
change and the quantitics of material extracted. But as the 
rate of change diminishes, the transition-form will lose more 
and more its characteristics, its radio activity will decay more 
and more slowly and it will approach in properties а so- 
called ** permanent " radio-element. As this occurs, the time 
required for the equilibrium value to be attained after it has 
once been separated from the parent element increases, and 
may be years or centuries. Hence this condition cannot be 
experimentally realised, and just as in the case of the problem 
of the nature of the ultimate products of the disintegration, 
we must turn to the natural minerals in which the radio- 
elements are contained if we would obtain evidence of the 
existence of these slow-changing forms. 

Viewed in this light it is probable that all the new radio- 
elements, polonium, radium and actinium, found in the mineral 
pitehblende are themselves slowly changing transition-forms 
rather than original elements. This is one of the, as yet, unveri- 
fied consequences of the theory of atomic disintegration, and the 
identity of the parent element in whose disintegration they 
are produced remains unknown. The presumption, naturally, 
js in favour of considering uranium as the prototype, 
since that element is the heaviest known and the chief 
constituent of pitchblende. This is one of the most interest- 
ing problems which the future developments of the science may 
be expected to unfold. It is certain that the polonium in 
pitchblende, when separated, lasts but a few years before it 
compietely changes into inactive matter, and it is no less certain 


ААБ 


that the same holds equally true for radium in the course of a 
few thousand years. For actinium an intermediate period is 
indicated. Tho continued existence of these three elements at 
the present time demands, of necessity, a regeneration process. 
It is philosophical not to postulate a special complementary 
process of atomic up-building, of which we have as yet no 
evidence at all, to account for their existence, until it has 
been definitely shown that they are not merely special 
cases of the proved process of atomic disintegration which 
radio-activity has revealed. Should future results confirm the 
view indicated there is no difficulty in supposing that the 
processes of radio-activity have been proceeding continuously 
as at present for periods of time so long that they carry us 
back into the past to the beginnings of scientific knowledge. 
If uranium and thorium are considered, for the sake of illus- 
tration, as the two primary elements from whose disintegration 
all the known types of radio-active matter are derived, the 
known rates of change of these elements (p. 646) is so slow 
that thousands of millions of years would not suffice for their 
complete disappearance from the earth. The cosmical pro- 
cesses of analytical separation on a large scale which took 
place in the early history of the earth and which resulted in 
its non-homogeneous composition—the processes in short 
which brought about the distribution of the elements into the 
various minerals known to us to-day—probably occurred 
within the lives of the existing uranium and thorium found 
therein, and there is no immediate necessity for suvposing a 
process of atomic up-building to have taken place during the 
existence of the earth in its present state. The possibility that 
such a process may have, in fuct, been going on concurrently 
with that of atomie disintegration is, of course, not for à moment 
to be denied. The revelations of the last few years in science 
at least should make us hesitate to ascribe limits of possibility 
and impossibility to the processes of Nature. All that is here 
intended to be conveyed is that it is not as yet necessitated by 
the facts. 

If we would push the inquiry further into pre-terrestrial 
times and demand to know how the elements uranium and 
thorium came to be formed in the first instance, the problem 
becomes merely a part of the fundamental one, on which no 
science has yet thrown light. Cosmical evolution, so far as it 
has been revealed, scems to proceed only in the one direction, 
and to be tending to exhaust itself. How, therefore, did it 
originate 1 The possibility of sub-atomic change in cosmical 
processes has enormously extended the period over which 
continuous evolution in one direction may be maintained. 
But it has not yet solved the riddle of its origin. 


Regulation of Steam Dynamos.— M. Noutin, of Lyons, has 
devised an electro-mechanical governor which is described in 
a recent article by M. F. Brock in the Elektrotechnische Zeit- 
schrift, The device consists essentially of a solenoid, magnetised 
by a few series turns and a coil which is in shunt with the 
generator. The magnetomotive forces of the two windings are 
opposed, that of the shunt coil, however, predominating under 
normal conditions. The field switch, the valve mechanism and 
a rheostat in series with the shunt coil of the solenoid are 
mechanically connected to the armature of the solenoid. The 
last-named switch performs the function of securing the pre- 
dominance of the shunt coil of the solenoid for any position 
of the latter’s armature. Assuming additional load to be 
put on the generator, the armature of the solenoid will drop 
а certain distance, because the increased magnetomotive force of 
the series winding of the solenoid will, by more nearly balancing 
that of the shunt coil, diminish the strength of the electro- 
magnet. In falling. the armature will have acted upon the 
valve gear, at the same time cutting out resistance from the 
field circuit of the generator as well as from the circuit of 
the shunt coil of the solenoid. If load is taken off, the action 
is reversed and the armature is drawn higher up into the 
solenoid, and if a short circuit takes place the series coil 
largely predominates, the armature is drawn right up and 
steam is shut off. If the fuse blows in the generator circuit, the 
same thing occurs, the shunt coil now being responsible for this. 
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THE BARKING-BECTON LIGHT RAILWAY. 


The Barking-Becton Light Railway Order was obtained in 
1899, and contracts were let in 1900, the delay in completion 
being due, principally, to legal difficulties in connection with 
the purchase of land on each side of the River Roding for the 


construction of a bascule bridge and its approaches. Messrs. 


Wm. Griffiths & Co. secured the contract for the permanent 


way, of which there are 1:3 miles of single track with loops. 
The gauge із 4ft. Sjin., and the rails, in 45ft. lengths and 
83]b. to the yard, were supplied by the Leeds Steel Co., the 
tie-bars and points and crossings being by Messrs. Askham Bros. 
and Wilson. The heaviest gradient is 1 in 25 and the radius 
of the sharpest curve two-thirds of a chain. Part of the route— 
viz., Gascoigne and Boundary-roads, is paved with basaltic lava 
setts, while in that portion from the bridge to Becton the rails 
are laid on wooden sleepers, with the treads of the rails on a 
nade with the road surface, there being practically no vehicular 
traffic. 

Messrs. R. W. Blackwell & Co. erected the overhead equip- 
ment, which consists of a 2.1/0 hard drawn trolley wire on 
bow strings, supported principally by side poles and brackets; 
span wires are used 
on curves. The 
cars were supplied 
by the Brush Elec- 
trical Engineering 
Co., and each is 
equipped with two 
25 н.р. В.Т.-Н. 
motors and К, 10 
type controllers. 
They are all single- 
truck,  double- 
deckers, mounted 
on Peckham trucks 
having a wheel base 
of 6ft. The British 
Electric Car Co. 
supplied the desti- 
nation signs. Four 
cars are to be fitted 
with Magrini top- 
deck covers. 

There are three 
feeder cables having 
sections of 0:1, 0:15 
and 0:2 sq. in. re- 
spectively. These are of Messrs. Henley's make, lead- 
covered, paper-insulated and laid solid in wood trough- 
ing. The same firm also supplied three-core pilot and 
telephone cables, section boxes and telephones. The latter 
are on the C.B. system, the 25-line excliange being on the 
switchboard at the power station. Matters are so arranged 
that it 1s possible to signal either from the power station to 
the sub-telephones or vice versa ; it is also possible to establish 
communication between sub-telephones which are situated in 
small iron boxes carried by the trolley poles. The car shed is 
75ft. by 42ft. and has four tracks capable of accommodating 
eight cars. 

Owing to the fact that the line carries very few passengers 
other than workmen employed at the Becton gas works the 
load is a very variable one and a system of split shifts has 
been adopted. 

When it was proposed to run the line over the River 
Roding, the Board of Trade stipulated that some arrange- 
ments should be made whereby it was impossible to open the 
bridge whenever a car was within 100yds. on either side. To 
comply with these requirements certain interlocking devices 
were designed, which will be described hereafter. 


position shown in Fig 1. 


by steel ropes to 


The 
bascule is lifted by means of steel ropes, and on rising it 
travels backward on circular heels until it finally reaches the 
The working of the bascule is 
assisted by a heavy counterweight, and its heels are anchored - 
І тети it travelling in a horizontal direction 
when being raised. The bridge machinery is worked by two 


Fic. 1.— TuE Barkixa-Becton BascuLE BRIDGE. 


33 H.P. Mather and Platt motors, supplied with power from 
the traction mains. In the cabin isa tide indicator and bridge 
indicator, the latter showing the bridgemaster the position of 
the bascule when being raised or lowered. Owing to the 
design of the bridge it was found impossible to get a trolley 
wire across it, ind therefore each car is fitted with a skate 
which is lowered when the car crosses the bridge and enables 
power to be picked up from side contacts which are fitted with 
rollers. The skate is folded up flush with the side of the car 
when the latter is running with the trolley in the ordinary way. 
In the bridge cabin is a change-over switch (see Fig. 2) 
which puts current on to either the bridge motors or to the 
bridge section trolley wire and bridge contacts. The bridge 
section trolley wire runs 100yds. either side of the bridge. 
This change-over switch is interlocked mechanically by means 
of slides with the handwheel that opens and shuts the gates 
across the track ; the interlocking is so arranged that when 
the gates are open for traffic the switch can only be in the 
bottom contacts, putting current on to the trolley wire, and 
when the gates are shut against traffic the switch can only be 
put into the top contacts, putting current on to the bridge 
motors. This handwheel is also electrically interlocked with 
the change-over switch, making it impossible to move the 
handwheel (and 
thus the gates) so 
long as the change- 
over switch is in 
either the top or 
bottom contacts. 
The locking of this 
wheel is effected by 
means of a steel 
band stretched 
round the rim of 
the wheel, and pul- 
led tightby a power- 
ful iron-clad electro- 
magnet, the circuit 
of which is closed 
by the change-over 
switch when ın 
either the top or 
bottom contacts. 
The handle of this 
change-over switch 
carries an iron 
plate, which, when 
the switch is in the 
bottom contacts, 
faces another iron-clad electromagnet, which becomes energised 
whenever a car comes on the bridge section in either direction, 
and remains energised until the car has crossed the bridge and 
leaves the bridge section. When this magnet is energised it 
is impossible for the switch to be pulled out of the bottom 
contacts, and, therefore, it is impossible for current to be taken 
off the trolley wire so long as a car is on the bridge section. 
Each car carries two Leclanché batteries, and has three 
brushes fixed under the framework which make contact with 
some brass strips (called locking strips) fixed on the track 
between the running rails. These locking strips consist of 
strips of brass 2in. wide by 8ft. long and win. thick, mounted 
on timber and projecting 14іп. above the level of the rails. 
The up: line strips are placed 53in. from each rail, and the down- 
line 54in. from one rail and 24in. from the other. On one side 
of the bridge there is only a single track, so the up and down 
locking strips are placed side by side. On referring to Fig. 2, 
it will be seen that the locking strips are placed at the ends 
of the bridge section (100yds. from мык ; these are called 
first locking strips, and another set, placed 50yds. from 
bridge, are called second locking strips. A car going over the 
locking strips sends current from the battery in the car to the 
strip, througli the brush mentioned above, and then by wires 


| laid by the side of the track to the bridge cabin, where it pulls 


| down the armature of a relay. 


The movement of the armature 
of this relay sends up a green disc marked “Car on up line 
No. 1 lock," covering the white disc marked “ Bridge section 
clear," and at the same time sends current round the locking 
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coil (which has a red lamp in series, showing the bridge atten- 
dant that the switch is locked) and also lights up two red 
signal lamps fixed outside the bridge cabin, indicating to any 
car coming in the opposite direction that a car is crossing the 
bridge. hen the car reaches the second locking strips it 
causes the relay to send up a second green disc marked “Car 
on up line, No. 2 lock," which is immediately behind the first 
disc, and, therefore, not shown in the drawing, and also closes 


of the way round, and fixed tc the trolley standard, on opposite 
sides, are two pairs of spring contacts pressing on the under 
side of the fibre ring, so that when the trolley pole is trailing 
in one direction the strip of brass is under one pair of contacts, 
joining them together electrically, and when trailing in the 
other direction the other pair of contacts .are electrically con- 
nected hv the brass strips. One pole of the battery in the car 
is joined to one brush, A, under the car direct; the other pole 
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Ето. 2.-—Diraaram or Connections or INTERLOCKING Drvicks. 


the circuit for the locking coil and signallamps. The car, on 
going over the bridge and continuing its journey, passes over 
the next strips and causes No. 2locking disc to drop; finally, 
when it passes over the last strips, No. 1 locking disc drops 
and takes off the lock and signal lights. A down-line car 
sends up red discs, lights up signal lamps on either side 
of cabin and puts on the lock in a similar manner. 
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Fie. 3.—Discriminatina Device ох TROLLEY Pork. 


Owing to there being only single-line track on one side 
of the bridge, it was found necessary to put on each car a dis- 
criminating device by which an up car works the up-line 
signals and discs, and a down car the down signals and discs. 
The discriminating device is illustrated by Fig. 3, and consists of 
a fibre ring fixed to the swivel head of the trolley standard. The 
fibre ring hasa strip of brass fixed on its under face three-eighths 


is joined to one contact of each pair on the trolley standard, 
and the other contacts of each pair are joined respectively to 
the other two brushes B and C under the car. Thus the 
car going in one direction has the battery between brushes 
A and B, and when going in the other direction the battery is 
between brusnes А and €, so that when an up-line car runs 
over the locking strips on the single line, although all three 
brushes press on the strips, the battery is only across brushes 
A and B, and the up-line locks and signals are worked ; but 
when the car comes back again over the same strips, the trolley 
pole, of course, trailing in the opposite direction, the battery is 
across brushes A and C, so that only the down-line locks and 
signals are worked. | 

We are indebted to Mr. А. Hugh Seabrook, chief engineer 
and manager, for his courtesy in giving us facilities for 
obtaining the above information, and to Mr. R. J. J. Swan, 
assistant engineer, for giving us the details relating to the 
ingenious interlocking devices which were designed by him 
und fitted by the Council's staff under his supervision. 


THE NEW TRUNK TELEPHONE EXCHANGE. 
(Concluded from paye 664.) 


The relays employed in connection with the line and cord 
circuits are (with one exception) of similar design throughout, 
the only difference being in the arrangement of the windings. 
Fig. 13 shows the construction of the relay, which was specially 
designed by the British Insulated and Helsby Cables (Ltd.) for 
the complex circuits of this exchange. The armature A is con- 
trolled by the helical spring S, and is prevented from moving 
in a horizontal plaue by the two pins PP, thus differing con- 
siderably from the heavy armatures with gravity control 
employed in the American types of telephone relay. The 
white metal contact tongues TT are screwed to the armature, 
and the contact surfaces as well as the points of the contact 
screws are, of course, platinised. "There are two windings on 
the coil of each relay, these in most cases having each a 
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resistance of 500 ohms. 


They can thus be connected in | closed ; an alarm bell rings ; and a lamp lights up at the bottom 


parallel for the 250-ohm relays and in series for the 1,000-ohm | of the vertical row of terminals in which the failure haa 


relays, or they may be connected differentially. In other cases 
different windings are employed, having resistances as marke: 
on the diagrams already given. s 

The relay and condenser rack is of the ordinary skeleton 
iron construction, and the intermediate distributing frame has 
been built to a similar specification as that for the Post Office 
„Central“ local exchange. The frame is of iron, and the con- 
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Fic. 18.—HELsnv Ратгквх RELAV. ф Full size. 


nection tags are mounted on ebonite strips fixed to wooden bases. 
Wire insulated with silicated worsted said to be non-inflammable, 
serves for cross connecting. The cables containing the trunk 
and junction lines enter in the basement, where they are led 
to the main distributing frame, which is of the usual pattern 
and similar to the one in the same basement belonging to the 
„Central“ local exchange. From the vertical side of this frame 
cables are led to the test-board where they are connected to 
the inner springs of five-point Jacks (see Fig. 15). The outer 
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occurred. By this means the failure of any power signalling 
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Fic 15.— WIRIN d DraGRAM оғ Trunks, JUNCTIONS, &C., BETWEEN Іхсошха 
CABLES AND HORIZONTAL SIDE INTERMEDIATE DISTRIBUTING FRAME. 


circuit is immediately brought under the notice of the atten- 
dant and quickly remedied. 

Fig. 14 is a photographic view of the test-board. The five- 
point jacks to which the trunk and junction lines are brought 
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Tic. 14.—'lHe TEST Boarn. 


springs of these jacks are connected to the horizontal side of 
the intermediate distributing frame, and from the vertical side 
connection is made through the fuse-board to the switchboard. 
The fuse board consists of rows of terminals, each of which is 
connected to a German silver spring by means of a fine wire. 
When a fuse “blows” the corresponding spring falls baek on a 
contact bar; the local circuit of a relay connected therewith is 


are of the ordinary pattern, the fifth point (to the bush of the 
jack) not being made use of. They are placed at jin. centres 
in strips containing two rows of 20. To serve each of the four 
panels are six pairs of plugs and cords. The left-hand pur 
is connected to one of the four keys in front of the plugs 
which is a simple speaking key making, connection to the 
speaking set ón the panel; the remaining five pairs of plug“ 
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and cords are not connected to any instruments. The other 
three keys are for ringing, one connecting to the magneto- 
generator, the others to the 24-volt battery and sending ringing 
currents in reverse directions. At the side of each panel are 
tablets of jacks connected to the differential galvanometers on 
the board, and to tangent galvanometers, Wheatstone bridges 
and other instruments on a special testing table. 

The test-board and record tables were manufactured at the 
Post Office's own factory. All the remaining plant, including 
the switehboards, relay and condenser rack and intermediate 
distributing frame were supplied and erected by the British 
Insulated and Helsby Cables (Ltd.) to the detailed specifica- 
tions of the Post Office. To Mr. John Gavey, C.B., the engi- 
neer-in-chief of the Post Office, we are-much tndebted for per- 
mission to inspect and photograph the exchange, and for the 
information and assistance which he has furnisbed to us in 
order to enable this series of articles to be presented to our 
readers 
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A NEW PROCESS FOR WELDING ALUMINIUM. 


The Cowper-Coles process for welding aluminium requires no 
flux, and does not necessitate the hammering of the joint. when 
in the semi-fluid state. The process is especially suitable for wire 


Fic. l.—Cowrr: Corrs? Macue ron WELDING ALUMINIUM. 


A, Screen: D, Aluminium Rods ; С, Татр; D. Levers for applyiog Pressure ; 


E, Pump; F, Water Reservoir. 

rods und tubes and other drawn or rolled sections, and consists 1n 
placing the parts to be welded, after being faced oif square, in a 
machine (Fig. 1) fitted with eliunping screws, which are capable of 
moving horizontally on guides; the movement of the clamping 
screws is controlled by the levers D. The aluminium to be welded 
is heated by means of an ordinary benzine lamp. As soon as the 
rods have arrived at the necessary temperature, slight pressure is 
applied to the levers D, which causes the aluminium rods to unite, 
and a ring of metal is squeezed out. This ring is largely composed 
of aluminium oxide, and acts as an insulating and supporting collar, 
the molten metal being retained within this collar. The weld is 
then instantaneously quenched by turning a handle attached to the 
screen A, which alloys water, under pressure, to be projected on to 
the joint from the reservoir F. The same handle H which turns 
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~F | On original area. 
: , Reduco- | Exten- — 

Dimensions. tion of sion on Elastic limit ^ Maximum 
UE at Ain. at (yield point). | stress. 
rackare fracture 

Diam. | Area. . | з. per Tons per Lbs. per Tons per 

in. sq. in. Per cent. Per cent. в]. in. | sq. in. | sq. in. | sq. in. 
| | | | | J 

0:249 |0-0487 74 80 , 11,491 5:13 20,249 9°04 

0:248 |0-0483 74 13:0 8,803 8:93 22,265 9:94 

0:354 (00507 75 | 80 11.043 4:93 19,868 8°87 

0252 |00499 74 | 117 | 14,358) 641 16.150 7-21 

0252 ,00499 77 | 190 , 21,996 | 9:82 21,996 9°82 

0:250 0041 76 90 14.134 631 19,022 ! 876 

0:250 00491 77 | 90 | 14,134 6 31 14,134 6:31 

0:254 10-0507 79 ^' 110 15.030 6:71 24,304 | 10:85 

0:251 100495 7'838 T8 14940 667 | 20,361. 909 

02353 |0-¢503 ^ 77 140 10,236 4:57 19,152 | 855 

0250 0.0491 77 | 90 12.320 5:50 | 20,070 8-96 

0247 |0:0479 77 9:0 8,422 3°76 18,704 ^ 835 


In every case the fracture occurred outside the datum pointa. 


the water on places a screen, A, in front of the heating tlame; the 
water pressure is maintained by air supplied by the hand pump E. 
Finally the rod is moved from the machine and the collar filed off, 
when it is found that the joint is ns strong as the rest of the metal. 
An oxygen-hydrogen flame or ordinary gas, with cr without air, 
may be substituted for the benzine lamp. The process is a simple 
one, and can be worked by any unskilled workman. 

Fig. 2 shows the molten aluminium supported by à 
pipe or case of aluminium oxide, the cone having been 
pricked with a steel point to allow some of the molten 
metal to flow out. 

WThe above table gives the result of tests for tensile 
strength on 12 consecutive welds (not picked specimens) 
made by the pro- cess just described. As a proof that the 
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. -MOLTEN ALUMINIUM SUPPORTED BY SHEATH OF 
ALUMINIUM OXIDE. 


metal had not deteriorated at the weld, it was found that the 
fractures occurred at a considerable distance from this point. In 
the 12 tests referred to, we are informed that not one specimen 
broke through the welded portion. 


Rating of Machinery.—-The question of re introducing the 
Rating of Machinery Bill this session has been discussed by 
an influential body of members of Parliament, and it was 
decided to request Mr. Chapman, wh» has been in charge of 
the measure on (ро previous occasions, to give notice to 
introduce жап] put it down for second readin? on March 13. 
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FRENCH HIGH-TENSION CONTINUOUS-CURRENT 
LOCOMOTIVE. 


À portion of the French railway line between St. Georges de 
Commiers and La Mure has recently been converted to electric 
traction. Owing chiefly to the narrow gauge (3ft. 3in.), the long 
gradients (2:5 to 2°75 per cent.) and the sharp curves (110yds.), 
steam propulsion was not considered easily adaptable to purposes 
of increasing the present carrying capacity of the line. The clectric 
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Ето. 1.—HIGH-TENSION CONTINUOUS-CURRENT LOCOMOTIVE. 


locomotive—the first one so far—was required to haul a number of 
coal trucks, weighing on the aggregate 100 tons, at an average 
speed of 14 miles per hour. In the tests, even better performances 
are said to have been accomplished. Current is conducted to the 
locomotive on the thtee-wire system. with the rails as middle wire, 
and a voltage of 1,200 volts between them and the outers. Fig. 1 


Fic. 2.—CoNTnhRoLLER or Locomotive. 


is а general view of the locomotive. and it will be noticed that 
the current is taken from the overhead conductors by means of 
four bows. The locomotive weighs 50 tons, and has an overall 
length of about 43ft. Four 125 n p. motors, connected permanently 
in series, transmit their power through a single reduction gear to 
the, driving axles. At 600 volts, and with a current of 185 amperes, 


the motor speed is 400 revs. per min. As usual, the magnet car- 
case is of steel, the six poles being laminated. Two mechanically. 
connected controllers (Fig. 2) are installed in the cab, one at either 
end, and they rotate synchronously. The customary interlocking 
devices for preventing mistakes are introduced, and an interesting 
feature of the controller is that the high-tension current is always 
interrupted by the same contact, which is quite separate from the 
others and is immersed in an oil bath. A hand-brake, a vacuum 
brake and an electric brake are provided. A 4н.р. 1,200-volt motor 
drives the vacuum pump. The locomotive was built by the Compagnie 
de l'Industrie Electrique (Brevets Thury) of Geneva. 

Electric energy is generated by a Thury continuous-current set, 
consisting of two 1,200-volt dynamos, connected ih series and 
installed in an electric station already existing near the railway. 
Current is conveyed to the locomotive by means of 8-shaped over- 
head wires with a cross-section of 0:177 sq. in. 


AN ALLEN HIGH-SPEED TRIPLE EXPANSION 
ENGINE. 


Messrs. W. H. Allen, Son & Co. have gent us an interesting 
account of а 580 1.H.P. triple expansion engine which they have 
recently completed for coupling directly to a 875kw. continuous- 
current Westinghouse dynamo, and to run at 325 revs. per min. It 
has been built to the order of the Fairfield Shipbuilding and Engi- 
neering Co. The engine is of Messrs. Allen's standard three- 
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Fic. 1.—Inpicaton Dracraus. Triple Expansion Engine, Cylinders 
13in., 20in. and 30in. diameter by 13in. stroke. 


cylinder double-acting triple-expansion vertical enclosed type; the 
evlinders driving three cranks are set at angles of 120deg.. and 
it has been designed throughout with a view to obtaining economical 
results over widely varying conditions of load, when working with 
dry saturated steam at 150lb. per square inch at the stop valve and 
exhausting against a maximum absolute pressure of 4in. of mercury. 
It has to be, moreover, capable of developing an overload of 25 per 
cent. for a period of two hours. | | 

The dimensions of the cylinders and the successive points of cut- 
off are so arranged as to produce an equal distribution of power 
between the three cylinders, thereby ensuring an even tuming 
moment throughout the revolution of the engine. The weights of 
the reciprocating parts on each crank are also equalised in order to 
eliminate the resultant vertical and horizontal forces due to the 
inertia of the moving parts; there remain, consequently. only two 
couples to be balanced respectively in vertical and horizontal p 
As is well known, the complete elimination of these latter couple“ 
by an arrangement of revolving weights is a practical impossibility. 
but in the case under notice they have been reduced to а minimum 
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by a somewhat novel arrangement of balance weights securely 
fixed to the crank-webs. These weights are so arranged that the 
radii of their respective centres of mass are set at a small angle to 
the crank radius, in order to reduce the unbalanced couples due to 
the inertia of the valve gear, as well as those of the main recipro- 
cating parts. The success of this system of balancing was a 
noticeable fact during the trials and was amply demonstrated by the 
steadiness of the engine when running without holding-down bolts 
and standing on a smooth surface plate. The three cylinders are 
respectively 18in., 20in. and 30in. diameter, and have a stroke of 
13in., and are made of a special mixture of hard and tough close- 
grained cast iron, having a tensile strength of from 12 to 15 tons 
per square inch. "They are also provided with the usual accessories 
in the way of drains, relief valves and provision for indicating. 

The intermediate and low-pressure pistons are of cast steel and 
are fitted with * Rowan's" packing rings, and the high-pressure 
piston is of cast iron, of solid block type, and is fitted with a solid 
packing ring of rectangular section, all three pistons being of equal 
weight for balancing purposes. 

The valves are all of the solid piston type and take steam on the 
inside edges, thereby diminishing the pressure on the glands. as 
compared with valves taking steam on iie outer edges. The whole 
of the working parts of the engine are enclosed in a neatly designed 

and substantial cast-iron trunk, the walls of 
which carry the slides for the main crossheads. 


with a smaller hinged panel in its centre which 
permits of inspection of the working parts. 

Between the cylinders and the top of the trunk 
upon which they stand is a distance-piece, which 
is cast in one piece with the body of the cylinder 
and permits of easy access to the piston rod and 
valve rod glands The top of the trunk is also 
fitted with a special form of bush which effec- 
tively prevents oil being carried up from the 
erank chamber to the cylinder and also prevents 
the water from entering the crank chamber. 

Each cylinder, with its distance piece, is com- 
pletely isolated from each of the other cylinders, 
с this. design having been adopted by the makers 


1997 

| Easy access to the interior of the trunk is pro 
"e vided by three large doors ranged along the 
ul front of the engine, each door being furnished 

| 

| 


2 
— 
— aa 


Adiabatic Curve P. v. = C. 


Pressures (n Pounds per Square inch. (Absolute). 


0 2 — чите «шайт «арада — — — — RÀ —À oe E ш з= — 
n b ou N ? 


| ^ ! 
Vechimea in Cubic Feet per Pou 


Fio. 2. рілоклм FoR One Росхо or STEAM PASSING THROUGH 


ENGINE. 


for all their standard types of engines, excepting the smaller 
two-cylinder types, as it ensures that there shall be no distortion of 
the frame of the engine under any conditions of varying tempera- 
ture, consequently the working parts are always correctly “ іп line“ 
and work freely. 'The whole trunk and cylinders complete are 
mounted upon a massive cast-iron bed-plate, which forms a reservoir 
into which the oil drains and from which the oil is supplied at a 
pressure of abont 15lb. per square inch to all the working parts by 
means of a small valveless force pump driven from one of the 
eccentrics of the engine. 

The crankshaft, piston rods, valve rods, connecting rods and 
eccentric rods are all of Siemens- Martin steel, having a tensile 
strength of 28 to 32 tons per square inch and giving under test an 
elongation of 27 per cent. in a length of 2in. The eccentrics are all 
of solid forged steel, the high-pressure valve eccentric being securely 
keyed on to the shaft, and the remaining two eccentrics being forged 
in one piece with the shaft. 

The whole of the bearings throughout, with the exception of the 
crosshead bearings, which are of gunmetal, are lined with white 
ee and receive oil under pressure from the force pump described 
above. 

The governor is of the company’s standard crankshaft type, and 
can be regulated by hand whilst the engine is running to give a 
speed variation of at least 5 per cent. above and below the normal, 
and operates a compound double-beat valve of special design placed 
between the stop-valve and the engine, and so arranged that at over- 
load steam is by-passed direct to the low-pressure cylinder. It was 
specified that the steady speed variation from no-load to full-load 
should not exceed 3 per cent., and the momentary variation in speed 


when the whole load is thrown off or on should not exceed 10 per 
cent. On the official trial, we are informed, the tests of the governor 
showed a steady speed variation from no-load to full-load of 1:9 per 
cent., and a momentary variation when the whole load was thrown 
off or on of 5 per cent., being thus well within the specified maximum 
variation. 

The tlywheel is of the solid disc pattern, being forced on to the 
end of the crankshaft and securely keyed. The dynamo side of the 
flywheel is accurately faced up to form the coupling for the 
armature. 

The cylinders, steam stop-valve, governor valve and steam 
separator are all properly lagged with asbestos non-conducting 
composition and are neatly covered with blue planished sheet steel, 
the whole presenting a very neat appearance. 

Messrs. Allen have sent us the following diagram and test 
figures taken from the official trial recently carried out at the 
Queen's Engineering Works, Bedford :— 


Trial Results (Oficial), /3in., ?0in. and 30in. by 13in. Triple Expansion 


Engine. 

Main steam pressure 160lb. per square inch. 
Throttled steam pressure 143lb. S M 
Mean indicated horse-power .......... 578 
Mean brake horse- power 540 
Mean revolutions per minute .......... 330 
Mean vacuum at engine exhaust........ 25°35in. mercury. 
Total pounds of water per hour ........ 8. 190lb. 
Water per indicated horse- power per hour 14-2lb. 
Water рег brake horse. power per hour .. 15 2lb. 
Mechanical efficiency ................ 93:5 per cent. 
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Fio. 3.—EFFicigncy AND CONSUMPTION Ccrves oF TRIPLE EXPANSION 
ENalxk. Cylinders, 13in., 20in. and 30in. diameter by 13in. stroke. 
Steam pressure, 150lbs. Revs., 825. Vacuum, 25in. 


The indicator cards shown in Fig. 1 are samples of those taken 
during the official trial, and the order in which the cranks lead and 
follow is that given. ; 

None of the cylinders are steam jacketed, as experience shows 
that their etfect at such high speeds is so slight as to make it not 
worth the increased first cost in fitting them. 

Fig. 2 shows the diagrams of Fig. 1 combined under a common 
saturation curve and an adiabatic curve. "The whole diagram is for 
llb. of steam passing through the engine, and to enable the use of 
a common saturation curve and adiabatic curve for all three 
cylinders, the cushion steam Has been eliminated in each case, as a 
quantity which does not pass through the engine. The shaded 
areas indicate the quantity of moisture in the steam during 
expansion and at release in each cylinder. 

Fig. З gives a number of curves deduced from readings taken 
during the official trials and shows the efficiencies and steam 
consumptions throughout. 
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THE BRUSH-PARSONS STEAM TURBINE.* | 


BY WILLIAM CHILTON. 


There are two principal types of turbines. One, in which nearly 
the whole available energy of steam is used in an expanding nozzle 
to give to itself a very high velocity, before being utilised in giving 
rotary motion to & wheel The other, in which the steam passes | 
alternately through many rings of fixed guide blades and of revol- 
ving blades, and expands by a small amount during its passage 
through each ring, until it leaves the last row and is discharged 
into the exhaust, having parted with the greater portion of its usable 
energy. | 

The De Laval turbine is of the first order, the Parsons of the 
second, the Rateau and the Curtis turbines combine some of the 
features of both. All these turbines may be either of the parallel 
or of the radial flow type, but have mostly been developed on the ' 
former lines. The velocity attained by steam in the Parsons tur- 
bine, compared with that in the De Laval turbine, is low, as it | 
depends on the small difference of pressure on the two sides of à 
ring of blades, and, as this pressure difference can be made very 
small. depending, as it does, on the number of rows of blades, it is 
possible to reduce the velocity of the steam, and therefore the speed | 
of rotation of the wheel, to very manageable limits. | 

In the De Laval turbine the steam is wholly expanded in a 
diverging nozzle down to the pressure of exhaust, and nearly the | 
whole of its available heat energy converted into kinetic energy 
before it is delivered on to the blades. 

The turbine is governed by a centrifugal governor, acting on a 
throttle valve, and in some cases by closing or opening the valves 
controlling the admission of steam to the nozzles. The high velo- 
cities required for efficient working and the gearing necessary for | 
arriving at practical speeds are disadvantages of this turbine. 
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500kw. output, the bearing is formed of a solid gunmetal bush. in which 
the spindle of the rotor revolves. The bush is made with a solid 


collar at one end and a loose collar at the other. Between these 


collars and eurrounding the bush are three tubes. Small clearances 
are allowed between the outside of the bush and the inside of the 
first tube and between the outside and inside surfaces of the tubes 
themselves. These small clearance spaces are arranged so that oil 
can be forced into them. A flexible bearing is thus obtained, which 
allows the rotating mass to take up its natural centre line of revolu. 
tion, and the viscous friction of the oil in the clearance spaces helps 
to damp any vibration set up by small inaccuracies in balance. 1n 
the larger sizes of turbine, where the speed of rotation is lower, an 
ordinary split bearing lined with white metal is used. 

The casing is divided into three main portions, which may, for 
convenience, be referred to as the high-pressure, intermediate- 
pressure, and low-pressure cylinders. Each of these is again 
divided, as shown in Fig. 1, into two or more stages of increasing 
diameter. The stages, the cylinders, and also the areas of the 
passages through the blades are proportioned so as to deal in an 
efficient manner with the steam as it passes through the turbine in 
its continuously expanding course from the steam inlet to the 
exhaust end. 

Steam enters through the regulating valve V into the circular 
chaniber O. It first passes through а ring of fixed guide blades, 
which directs its path. so that on leaving them it glides on to the 
entrance sides of the inoving blades absolutely without shock. The 


moving blades, again, are so fashioned that the steam will flow 


without shock into the entrance opening of the next row of fixed 
guide blades until it is discharged at the exhaust end after having 
been expanded down to the pressure of exhaust, and issues into the 
exhaust chamber E from the last row of moving blades without 
drop in pressure. To balance the end thrust in the rotor, therezare 


three dummy pistons—D:, De, Da; circumferential grooves are 
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Fic. 1.— SECTION or BrusH-Parsons TURBINE. 


The Rateau turbine is of the compound multi-cellular type, but | 
differs from the Parsons in that each row of revolving blades is 
enclosed in a separate compartment. The rotor consists of a large 
number of dises made of thin polished steel plates, flanged on the 
outer periphery. These discs are firmly fixed to the spindle, and 
the buckets or blades are made of steel and riveted to the flange 
of the dise mentioned above. The fixed or guide blades are secured 
to circular diaphragms, which fit into circumferential grooves cut on 
the inner circumference of the cylinder or casing. 

These diaphragms divide the turbine into a number of cells, in 
each of which works one revolving disc. The diaphragms are fitted 
with bushes, through which the turbine spindle passes. "The bear. 
ings are usually outside the casing and a gland of special design 
prevents leakage from the end of the spindle which projects 
from the casing. The turbine is governed by an ordinary centri- 
fugal governor and throttle valve. One advantage of this cellular 
type of construction is that the revolving discs can be made 
with rather more clearance than is the case in the Parsons 
turbine: but, on the other hand, the arrangement is not so acces- 
sible. The diaphragms have to be made in halves and well fitted 
together to prevent leakage, and the viscous frictional losses must | 
be considerably greater than in the Parsons turbine. As each of 
the t tating dises revolves in an enclosed chamber, surrounded by 
steat. of uniform pressure, the arrangement is balanced, and no 
balancing pistons are required. 

The Brush-Parsons steam turbine is shown in section in 
ding: ain Fig. 1. It consists primarily of the casing C, which carries 
the stationary guide blades S, and the rotor or spindle R, which 
crits the moving blades M. The rotor is carried by two main 
Боен. B. BI, which are the only portions of the turbine proper 
«ubi: «t to mechanical friction. In the smaller turbines, up to about 
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* Al -tract of a Paper on The Steam Turbine“ read before the Man. 
che-t«;. Local Section of the Institution of Electrical Engineers on 
Teber ry 2nd 


cut in these pistons, into which corresponding brass rings fixed to 
the casing engage. The sides of the grooves and of the rings are 
ground up face to face, so as to prevent leakage of any but very 
small quantities of steam. The first and smallest balance pisten 
balances the end pressure of the high pressure, the second that of 
the intermediate, and the third that of the low-pressure cylinder. 
There are also the balancing passages P. PI, Pz, which equalise 
the pressures at FFi, GGi, HE. Passage P, balancing spaces F. F., 
is shown dotted. 


To keep the moving blades always in correct relative position 10 
the guide blocks, and also to take up any small unbalanced force. а 
thrust block is supplied, shown at T ın Fig. 1. It is divided 
horizontally; the lower half is fixed, and the left-hand faces of the 
thrust collars on the spindle bear against the right faces of this 
lower block ; the upper block can be set tothe left, so that the right- 
haud faces of the collars bear against the left faces of the upper 
block; the rotor is thus prevented from moving either way. J, 1. 
Fig. 1, are the spindle glands, which are made in the form of circular 
bushes in halves, with grooves on their inner surfaces, and collars 
turned on the spindles engage in these grooves. The spaces J. 4 
round the glands are, in the case of condensing turbines, supplied 
with a small quantity of low-pressure steam, and through holes in 
the bushes this steam can find its way into the grooves, and from 
the grooves into the exhaust passages H and E. By this simple 
device air leakage into the spaces subject to vacuum is prevented. 
When the turbine is worked non-condensing, steam, which шау 
have a tendency to leak past the glands into the engine room. 1“ 
drawn off through spaces J, Ji by means of a small ejector net 
shown on the drawing. 

The double-beat valve V is attached to the piston of à steam relay 
evlinder K, which is continuously supplied with a small amount 0 
throttled steam on the underside of its piston. А strong spiri 
spring on the upper side of the piston tends to keep the valve down 
ot its scat against the upward pressure of the steam on the under- 
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side of the piston. 
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The small piston valve L of the steam relay | velocity of the steam and the speed of the blades. In Fig. 2 the 
When the relay opens to | line V represents the absolute Venit. of the steam on leaving the 


controls the exhaust of this cylinder. 
exhaust the steam under the piston is free to escape, and the sprin 
can close the double-beat valve V. When the exhaust is throttle 
or closed by the piston valve L the steam pressure overcomes the 
push of the spring, and the valve is lifted. The relay piston valve 
5 iu an intermittent reciprocating motion from в cam on the 
shaft Q. 

The position of the relay piston valve L in relation to its exhaust 
port passage is controlled by an ordinary centrifugal spring governor 
in such a way that at light loads and at no load the exhaust is more 
fully open than at the higher loads, and consequently the regula- 
ting valve V is open to steam for shorter periods at the lighter than 
at the heavier loads. At full and overload the valve is almost con- 
tinuously full open. Although at first sight this gear may seem to 
be of the cut-off type, an examination of the curves of total water 
consumption show that these follow the Willans straight line law, 
which is the characteristic of throttle-governed engines. A second 
governor, exactly similar to the first, controls & second double-beat 
emergency valve, which only comes into play if, perchance, the 
main governor fails to act. The emergency valve can also be con- 
trolled by hand. 

The throttled steam mentioned above, which works the steam 
relay cylinder, is used after exhaust from this cylinder to supply the 
glands, J, Ji with the steam necessary to prevent air leakage into 
the vacuum chambers. The crankshaft Q is driven by the worm- 
reducing gear N. It drives, besides the cam already mentioned, the 
two „ by means of bevel gears, and also the oil pump which 
supplies oil under pressure to the two main bearings of the turbine and 
also to those of the generator. The weight of the rotor of a 1,000kw. 
turbine is about 6,300lbs., and is distributed in the proportion of 
about 2,830lbs. on the bearing at the steam end, and 38,470lbs. on 
the other; this gives a pressure per square inch on the ids of the 
th by diameter) of 38:51b$. on the 
The surface 


bearing (taking the area as len 
first and 46:5lbs. on the second, or a mean of 42lbs. 
Fized Guide Blades 
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Fio. 2.—DIAGRAM SHOWING Passack or STEAM THROCGH Parson's TURBINE. 


velocity of the journal varies from about 1,950ft to 2,350ft per 
min., or а mean of 2,150ft. Multiplying mean surface speed per 
minute by mean pressure on bearings, or 2,150 by 42, we get the 
figure 90,800. It is interesting to compare these figures with the 
corresponding ones obtained in high-speed reciprocating engine 
work; pressure per square inch on main bearings 160lbs., surface 
speed 575ft. per min., product of these two figures 92,000, or 
approximately the same as in the turbine. I is an expansion pipe 
joining the exhaust of the turbine to the condenser, and is made 
as flexible as possible, so that the cylinder shall not be distorted by 
its connection to the condenser or the exhaust pipe. U is the main 
bearing of the generator. The turbine spindle and generator spindle 
are joined by a flexib le coupling enclosed in the box W. 

The method of securing the blades in the rotor and the cylinder 
is effective and cheap. The blades are drawn to the correct section 
from a special mixture of brass, or from copper, in lengths of 12ft. 
to 15ft., and are cut to the required length. Grooves about jin. 
deep are turned circumferentially on the outer sufaces of the rotor 
and on the inner surfaccs of the cylinder. The blades, after being 
cut to to the correct length, are placed in the grooves in a radial 
direction. The width of the grooves is regulated, so that when the 
blades are in place they take up their correct angular position rela- 
tively to the axis of rotation. Caulking pieces of soft-drawn brass 
and of a length equal to the depth of the grooves are placed in 
the grooves alternately with the blades; first a blade, then a caulk- 
ing piece, and so on, until the row is complete. The caulking 
pieces are then tightly caulked home into the groove with special 
tools. When finished the whole forms a piece of sound work very 
well adapted to the function it has to perform. 

In all machines designed to abstract kinetic energy from a moving 
mass in an efficient way, it is most important that the mass should 
glide on to that portion of the machine, generally a rotating wheel, 
whose function it is to absorb kinetic energy, absolutely without 
shock. That this may be so in the steam turbines we are consider- 
ing, it is necessary to observe certain relations between the path of 
the steam and the angles of the blades, and also between the 


guide blade, and the angle a indicates the direction into which the 
steam is guided by these blades in relation to the line XX parallel 
to the plane of rotation of the moving blades. Ө is the angle which 
the side of the moving blade at entrance makes with XX and 8 
the angle between the sides of the moving blade at exit and the 
line XX. 

The speed of the moving blades is always a fraction of V, and, gene- 
rally, the larger this fraction the higher the efficiency of the turbine. 
In practice the velocity of the moving blades is often one-half of 
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the absolute velocity of the steam. The angle a, the absolute 
velocity of the steam and the speed of the blades having been fixed, 
the entrance angle Ө of the moving blades must be formed so that 
the resultant path of the steam obtained by combining absolute 
velocity with speed of blades shall be parallel to the surface of the 
moving blades at entrance. 

The steam will now flow along and parallel to the surface of the 
blade until it reaches the. point of exit, making with the line XX the 
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Fic. 4.— BI. ADE EFFICIENCY CURVE. 


angle 8. If free to choose this angle, we will naturally make it so 
as to give as high an efficiency as practicable. This angle, how- 
ever, once fixed, the angle ф inust be constructed so that the 
resultant path of the steam, obtained by combining the velocity of 
the steam at exit relatively to the blades with the speed of the 
blades, shall be parallel to the surface of the fixed guide blades at 
entrance. The shape of the curved portion of the blade between 
the inlet and outlet surfaces is not of much importance, provided it 
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is smooth and takes the steam from one side to the other by a 
short and easy path. | 

The curves shown in Figs. 8 and 4 give the theoretical efficiencies, 
not taking into account losses due to friction, to be expected from 
turbine blades with different angles of entrance and of exit. Each 
curve is drawn on the assumption that the angle a is constant and 
the angle itself is marked on the curve, but the angle B varies from 
15 to 90deg. All the curves on Fig. 3 are drawn assuming the 
relation absolute velocity steam: velocity blades — 4:1; those on 
Fig. 4= 2:1. It will be seen that there is a large range of choice 
in speeds and angles, but that, on the whole, velocity steam : velocity 
blades — 2:1 is the best, although when this ratio is even 4:1, by 
making careful choice of the angles fairly good results may be 
expected. | 

With regard to turbines and reciprocating engines, at present 
there is room for both. For the smaller units and when working 
non-condensing the reciprocator has undoubtedly the advantage, 
but from 400kw. to 500kw. output and upwards, and when working 
condensing with a good vacuum that can be obtained at a small 
cost, the advantages are often on the side of the turbine. It is well 
known that the steam efficiency of the ordinary engine only increases 
to a small extent when the vacuum rises beyond 25in. of mercury, 
and this is more marked in high-speed than in slow-speed engines. 
The reason is obvious, as & consideration of the following table will 
show. The volumes are here given of IIb. of saturated steam at 
atmospheric pressure, and also at vacua, varying from 25in. to 29in. 
of mercury ; in the top line are given the actual volumes in cubic 
feet; in the lower line, for the sake of more easy comparison, the 
volume at atmospheric pressure is given as unity; the others in 
multiples of unity :— 


Vacuum in inches | 
of mercury .... 0 25 26 27 28 29 
Volume of llb. of 
saturated steam 


in cubic feet.... | 26:36 145 177°6 237 347:6 709 
Comparative volume 
—- volume at Oin. 
5:52 6°75 9 13:3 27 


vacuum = 1 .... | 1 


The table shows how greatly the volumes increase with each inch 
drop in the absolute pressure beyond that due to 25in. of mercury, 
and how great is the volume to be dealt with when the vacuum 
reaches 28in. or 29in. of mercury. 

Now, it is not that reciprocating engines, as such, would not give 
better results at high vacua than at low, but because the low pres- 
sure cylinder, valves, passages and exhaust pipes would have to be 
made of such inordinate sizes to deal with the enormous volumes 
at low pressures, that 25in. vacuum is generally found to be about 
the economical limit. In high-speed reciprocating work, too, it is 
mostly found necessary to place the condenser at some distance 
from the engines. In turbine plant, on the other hand, it is con- 
veuient and also economical in first cost to place the condenser 
immediately below the turbine. If we require a mean vacuum 
during exhaust of 28in. inside the low-pressure cylinder of a high- 
speed engine it will be unwise to design the condenser to give less 
than 27in. vacuun, whereas in a turbine set 27in. to 97:5in. 
vacuum could be expected in the cylinder with 28in. vacuum in 
condenser, 

Fig. 5 shows two curves giving approximately the saving which 
may be effected per each lin. increase of vacnum from Oin. up to 
28in. vacuum. The rapid rise of the lower curve well illustrates 
how much the turbine gains by working with a good vacuum. 

The following tabular comparison of the condensing plants 
required for reciprocating and turbine sets of 500kw. output will be 
of interest :— 


Particulars. Heciprocator. Turbine. 
Consumption of steam per kw. hour, lbs.. 29- oss 22:5 
Steam to be condensed per hour, Ibs. 12,500 .... 11,250 
Tube surface in square feet ........... . 1,050 .... 1,540 
Vacuum in condenser, in. of mercury. 26:5 .... 28 
Air pump cap., cub. ft. per min. ....... „ 1235 .. 150 
u.. v. to drive air pump .............. 8°8... 3:86 
Circulating water, gals. per min........ . 70 .. 830 
u. H. . to drive circulating pamp ....... à 55 6:3 
Temperature circulating water inlet .... 65°F. .... 65°F. 

s " „ outlet... 95°F. .... 96°F. 
Mean temperature in condenser ........ 119 F.. 100 F. 
Cost prime mover and generator . £8,250 .... £3,250 

4 Condensing plante £556 .... £659 
ji ioc ⁵ £3,805 .... £3,909 


Extra cost of turbo plant over reciprocating plant about 27 per 
cent., but inasmuch as the engine will probably be fitted with an oil 
filter for extracting the oil from the exhaust steam, the cost of the 
turbo plant will probably not be more than the other. The turbine 
requires no holding-down bolts, the foundations and buildings are 
less costly and the crane capacity required is less; add to this that 
no lubricating oil is necessary for cylinder lubrication, and the 
turbine comes ont very fuvourably in comparison with the recipro- 


cating engine. With regard to superheat, both types of engines 
derive great benefit from its use, but for different reasons. 

One source of great loss in reciprocating engines using saturated 
steam is initial condensation, and this loss can be reduced by super- 
heating. In the turbine there is little or no initial condensation, as 
the metal surfaces with which the steam comes into contact do not 
change in temperature on steady load. On the other hand, water, 
which may come over with the steam, in addition to that formed by 
condensation due to work done, produces in its passage through the 
turbine a large amount of viscous friction and reduces the mechanical 
efficiency. Superheating the steam reduces this loss. 
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The curves in Fig. 6 show the increased efficiency to be expected 
by superheating the steam, the rising curve gives the percentage 
gain for various degrees of superheat on the consumption with no 
superheat, the falling curve gives the actual consumption in pounds 
per kilowatt-hour for various degrees of superheat. 

The table in Fig. 7 gives comparative weights of slow-speed 
engines, high-speed engines and of turbines. 
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In conclusion, the author tenders his best thanks to Messrs. the 
Brush Electrical Engineering Co. for the great help they liave given 
him in the preparation of the diagrams, and to Messrs. C. A. 
Parsons & Co. and to Mr. J. H. Barker for the data and information 
with which they have supplied him. 
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Kilowatts Weicht of slow Ditto: weight, Weightof high Weight of 
output. gpeed engine. of flywheel. speed engine. | turbine. 
EN Exe ues enu нере hm cun x 
500 140 | 27 50 У 
750 190 43 15 12 
1,000 250 59 60 14 
1,500 380 88 90 21 
1, 800 i 450 100 110 23 
2,000 530 120 120 25 
2,500 700 145 155 27 
3,000 = 1 — — 33 
3,500 E — — Зо 
5,000 = — — 12 
ä 


Comparative weights in tons. 


Blow із an abstract of the discussion which followed the reading 
of the Paper :— : 

The CHAIRMAN (Mr. Cowan) asked what progress had been made in 
making turbines reversible, and, with regard to the employment of super 
heat, said that there was, undoubtedly, less condensation ; but, he vu 
did not a loss occur in the flow of eat from the hot to the cold end: 
He also desired to know how far it was safe to go with superheat, as gr 
were given to understand that superheat had a very bad effect on t dí 
blades in some cases. He would like some information on the ratio 
initial to final temperature and the deterioration of the blades. 
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Mr. W. J. A. LOUDON (British Westinghouse Company), referring, 
first, to the cases of the stripping of turbine blades which had recently 
been reported, said that, according to his experience, there was practically 
no wear in turbine bearings. The Westinghouse turbine had been designed 
with a view of combining the qualities of the De Laval and the Parsons. 
Steam at the high-pressure end was treated as in the De Laval construction 
and steam expanded to 50lb. or 601b., and then was dealt further with in a 
portion constructed on the Parsons parallel flow principle. In studying 
the author’s comparative table he had found that the saving in oil in one 
year by using the turbine would be £70, and the saving in coal would 
pay for the extra cost of condensers in 16 months. 

Mr. F. H. WHYSALL gave some information concerning the two 
1,800kw. Parsons continuous-current turbo-generators installed at the 
Dickinson-street works of the Manchester Corporation. In the adjacent 
Bloom-street station, he said, there were installed slow-speed reciprocating 
sets of the same output. The total weight of each turbo-generator com- 
plete, without condenser, was 85 tons, slightly over 0-2 of the total weight 
of one of the Bloom-street reciprocating sets and about 0°7 of the weight 
of the flywheel. The floor space occupied was 47ft. біп. by 8ft. 6in., or 
400 ni ft.—i.e., 0°22 sq. ft. per kilowatt. The height averaged only 9ft., 
and the highest point was 11ft. above the floor level. The guaranteed 
steam consumption with 27in. vacuum and saturated steam was 201. per 
kilowatt hour at full load and 231b. at half-load, the steam pressure at the 
stop valve being 125lb. per square inch. There were two armatures con- 
nected in parallel, with automatic brush rocking gear fitted to each. The 
turbine possessed one cylinder, and was of the compound parallel flow 
type. Mechanical governors were used, and the variation in s from 
no-load to full-load was not more than 8 per cent. Com with the 
reciprocating sets, some results were as follows :— 


Turbine. Reciprocating set. 

Capacity ... I. 800k W. .. 1,800 kw. 
z ERE ES SE ean 1,040 revs. per miu.. 75 revs. per min. 
Steam consumption at full load 19-59 1l¹bv. . . 19°83)b. 
Wenn ce dhe eee 26:5ір. vs .. 27:4. 
Stern fie vasa 125lb. saturated ..  156lb.saturated. 
Capital cost perkw.,minus founda- 

tions and inclading е) £8. 8s. +» £10 
Cost of oil per unit........... . 0°0018d. .. 0:0064. 
Cost of generator brushes ...... 0:0062d 0000054. 


The cost of brass wire brushes on the turbo.generators outweighed the 
saving in oil. The above table showed that the capital cost of the turbines 
at Dickinson-street was smaller than that for the reciprocating sets. With 
regard to priming, mentioned by the author, this was a serious thing when 
happening to turbines driving continuous-current generators. It not only 
caused the turbine to slow down and drop most of its load momentarily, 
but the high initial pressure 55 recovery seriously affected the 
brush ting gear, causing it to take up a bad position, and fusing of 
the brushes at the ends ensued. The chief trouble was with the commuta- 
tion, the peripheral speed of the commutators being 6,000ft. per minute. 
These disadvantages, however, were far outweighed by the many advan- 
tages possessed by turbines. He would be glad if the author would say if 
the turbines at Dickinson.street would stand 100deg. superheat without 
structural alterations. They were designed for 125lb. saturated steam at 
a temperature of 352 F. 

Mr. BARKER said that, being responsible for the design of the Man. 
chester turbines, he could assure Mr. Whysall that they would stand 
100deg. superheat. The remedy for the commutation trouble was to use 
alternating current. He was often asked about the cutting action of the 
steam on turbine blades. If engineers understood the slight differences 
of pressure that existed between blades they would not ask. He had 
examined turbines after 10 years’ use, and had found no signs of cutting 
action. He remembered stripping of blades had happened at West 
Bromwich; but there it was due to the quality of the material, and did 
not apply to turbines generally. With regard to the effect of superheat 
on the blades, he thought copper the best material for extra high tempera- 
tures, and in that case 800°F. might safely be used. He wished to correct 
an impression emanating from Dr. Anderson that the exhaust steam from 
turbines was dry. This could only be the case if they were ve. y ineflicient, 
and it was not so. In reply to a question by Mr. Cowan, he said that the 
conveyance of heat along the shell of the turbine was negligible. 

Mr. RHODES found fault with the figure given for the reciprocating 
set used for comparison in the Paper, and said that 1610. per kilowatt-hour 
was quite possible. 

Mr. ANDREWS mentioned that at Hastings the steam turbines main- 
tained a lower steam consumption than the guarantee for 12 months. They 
had had blades ripped out on one occasion, and only found it out by the 
increased consumption. Although there were thousands ripped out, the 
turbine was repa in 36 hours. He thought reciprocating engines 
were better than turbines when non-condensing. Vacuum made a great 
difference to output. When condensiog, the Hastings turbine would give 
550kw., when non-condensing only 350kw. 

Mr. WELLS spoke in favour of reciprocating engines. He thought 
26in. vacuum the economical limit with them, as further striving for 
economy meant larger masses and more inertia to overcome. Hammering 
had been mentioned as causing reciprocating engine bearings to wear out 
sooner than turbine bearings, but Willans engines and Belliss engines 
would run 40 or 50 years without appreciable wear. | 

Mr. NEILSON asked what was the limiting speed for white-metal 
bearings. He considered the best vacuum 24in. to 26in., and wished to 
know if superheat added work to the condenser. 

Mr. COOPER (Colne) mentioned that the Siemens Company used 
carbon brushes on their turbo-generators for continuous current. 

Mr. CHILTON replied briefly, and the meeting adjourned, 


BRITISH ASSOCIATION SMALL SOREW GAUGE 
COMMITTEE. 


In tho final report of the above committee, which has now been issued, 
a brief review of the origin of the committee and the objects for which it 
was appointed is given. It was at the York meeting of the British 
Association in 1881 that the committee was first formed, and a report was 
presented st the Montreal meeting in 1884 recommending a serics of small 
screws, These recommendations were generally adopted for electrical 
appara us, watches, &c. In 1896, at tho Ipswich meeting of the British 
Association, the committee was rcappointed to consider a complaint 
that the screws of tho B.A. thread, proposed in tho 1884 report, were 
not interchangeable. The committee camo to the conclusion that the 
difficulty arose from want of some ready means of constructing gauges 
for testing the screw threads, and on ea voured to remedy this state of 
affairs by the constructiou of a series of such gauge». At Dover, in 1899, 
the committee reported, recommending that they should be reappointed 
in order to consider whether the form of thread for small screws should 
be modified. The recommendation was adopted, and the committee 
reported, in 1900, to the Bradford meetiog that it was desirable to replace 
the present form of screws fron: No. 0 to No. 11 by one having a flat top 
and bottom to the thread. The committee was subsequently reappointed 
to obtain a set of the proposed screws, with screws and gauges. Additional 
members were added to tho committee, and, after a lengthy consideration 
of the matter, the committee now report that, in view of the facts aud 
рие which have been placed before them, thcy do not now propose to 

ter the form of the B.A. screw thread, and they withdraw the recom- 
mendations accepted at Bradford iu 1900. 

The original form of the B.A. screw thread was laid down in the 
Montreal Report, 1884, to the following effect : —The angle of the thread 
was defined to be 47:5deg. The values of the pitches and of the external 


diameters of the screws were scheduled in millimetres ; the depth of the 
thread was defined to be sixteenths of the pitch, and the radius of the 
roundiog was to be the same at root and crest. The radius of the rounding 
was very nearly two-elevenths of the pitch by this rule. This detinition, 
closely adhered to, led to inconveniently small fractions in those quanti- 
ties which had to be calculated from the scheduled dimensions, but this 
may be avoided if the definition is replaced by an equivalent schedule of 
dimensions of all parts from which the iusignificant figures are omitted. 

Retaining the angle of 47:5deg. in all cases the committee adopt the 
following schedule :— 

British Association Screws. 


Schedule I.—Schedule of Dimensions in Millimetres. 
Depth cf 


Effective Core 


Designatin A Outside 
akir E | Pitch P. diameter D. | diameter E. diameter C.] thread d. 
0 10 6:0 54 48 0:6 
1 0-9 53 4-76 422 | 054 
2 0:81 47 4215 $75 0485 
3 0-73 41 | 366 3:22 0:44 
4 0:66 36 | 3205 28l 0385 
5 0:59 32 2:845 219 038 
6 | 053 28 2:48 2:16 0:32 
7 0:48 25 221 1:92 0-29 
8 | 043 2:2 191 168 0:26 
9 ' 0:39 19 1665 1:43 0:235 
10 | 035 17 1:49 1:28 0-21 
11 | O31 15 1315 113 0:185 
12 0-28 1:3 1-15 0:96 017 
15 0 25 12 1:05 090 | 015 
14 | 023 10 0 86 0-72 0:14 
15 0:21 0-9 0:775 065 0:125 
16 | 019 0:79 0:675 0:56 0'116 
17 0-17 070 0:6 0:50 010 
18 0:15 0:62 0:53 044 0:09 
19 0:14 0:54 0:455 0:37 0 085 
20 , 012 0:48 0:41 0:34 0:07 
21 0-11 0:42 0:355 0 29 0:065 
22 | 0-10 0:37 031 0 25 0:06 
23 0-69 0:33 0275 0:22 | 0 055 
24 0 08 029 024 | 019 0:05 
25 007 025 021 017 | 0-04 


| 


— — — — — — 


In all cases the length of bearing surface on the sides of the screw wus 
not be reduced below that given by the standard form of screw. 
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In Schedule I. the effective diameter is a mean of the outside and core 
diameters, and the dimensions figured T, T, in Fig. 1 (called truncations) 
are equal to each other. The values of T, T? are tabulated in Schedule II. 


Echedule II.—Schedule of Truncations of Normal Threads in 


Millimetres. 
Number. Truncation. Number. | Truncation. 
0 0:268 13 | 0:067 
1 | 0:241 14 | 0:061 
2 0:218 15 ' 0 057 
ó 0:195 16 0:051 
4 0:178 17 0:027 
5 0:158 18 0:040 
6 0:141 19 0:037 
7 0128 20 0:033 
8 0114 21 0:030 
9 0:104 22 0:027 
10 0:094 25 0:024 
11 0:084 24 0:021 
12 0:074 20 0:020 


For the convenience of English measurement, the nearest equivalents 
of the pitches and diameters of screws in thousandths of an inch are given 
in Schedule III. 


Schedule III.—5Schedule of Approximate Dimensions in Thousandths 


of an Inch, 

Number. Pitch. | Diameter. | Number. Pitch. Diameter. 

| 2 -:! 
0 39:4 236 13 9:8 47 
1 354 209 14 931 39 
2 31:9 185 15 8:5 35 
3 28:7 161 16 75 51 
4 260 | 142 17 67 28 
5 25:2 | 126 18 5:9 24 
6 20:9 110 19 5:5 21 
7 18:9 98 20 47 19 
8 16:9 87 i 21 43 17 
9 154 75 22 39 15 
10 15:8 67 25 35 13 
11 12:2 59 24 51 11 
12 110 | 51 25 £8 10 


In practice, interchangeability has been to some extent secured by 
allowing clearances at the root and crest of tho thread. The committee 
think it desirable to suggest the amount of these clearances in the gauges, 
end they have agreed— MRNA. F 

(a) That clearance should be provided at tfe. root of the thread of the 
screws, and should be obtained by cutting the thread of tho screw deoper 
than the normal, thereby reducing the diameter of the core ; 

(b) That clearance may bej provided at tho crest of; the thread of the 
screw, and should be obtained by the useof a tap whose outside diameter 
is G0 Th MR du De ; ч Ж 

с а e limits of these cleara 
S edle IV. Clearances be defined by the figures of 


Schedule IV. Schedule of Maximum and Minimum Diameters of the 
Cores of Screws, and of the Outside Diameters of Taps, where Clearance 
is Provided. ; | 

ũ— œNH —õ mM 


Designating | Cores of screws. Outside diameters of taps. 
number. iod "e SSS C REC E 
Maximum. Minimum. Maximum. Minimum. 
0 4°74 4:6 6:2 6:06 
1 4:16 4:04 5:48 5:36 
2 | 3:68 3°57 4:86 4:75 
3 3:17 3:07 4:25 4:15 
4 | 2°77 2:68 3°77 3:64 
5 2°45 9-57 3:32 3:04 
6 | 2:15 2-05 , 29 2:85 
1 1'89 1:82 2 60 2:55 
8 1°65 1:59 2°29 2:25 
9 141 1.35 1:98 1:92 
10 1:26 | 121 1-77 172 
11 111 107 1:56 1:52 
12 0:94 0:9 | 1:36 1:32 
15 0:88 0:85 1:25 1:92 
14 071 | 067 105 1-01 
15 0°64 0:61 0:94 091 
16 05 052 083 0:80 
17 0:49 0 47 075 0-71 
18 0°43 041 0°65 0°63 
19 036 | 034 | 057 0°55 
20 0:33 0:32 0:50 0-49 
21 0:28 0:27 0:44 0:45 
22 0:24 0 23 0:39 0:38 
23 0:21 0 20 0:35 0:34 
24 0 18 0:17 0:31 0:30 
25 0:16 0:15 0:27 0 26 


If clearances up to the amount indicated in Schedule IV. be generally 
adopted by makers, interchangeability will, in the opinion of the com- 
mittee, be promoted ; and the committee recommend that, except in tbe 
case of screw» made for special cases, the above clearances in the core and 
outside diametera of the screws be adopted as normal. The committee 
do not atrach great importance to the exact form of the thread at the 
crest and root. | 

While adhering, then, to the form of the thread as laid down in the 
Montreal report, and in Schedule I. above, they would advise the accept. 
ance as B. A. screws of all screws which pass the nut gauge (1) described 
below and have the requisite core and outside diametera, and of which 
the straight portions of the sides are not less than those of the standard 
Screw. 

The committee have given a very long time to the consideration of 
various forms of gauges. As appears from their earlier reporta, it is clear 
that the difficulty of constructing gauges with rounded crests and roots 
bas not been overcome, and the committee are reluctantly compelled to 
relinquish the task of making gauges of the ideal B. A. form following the 
the outline A, B, C, D, E, F, G, H/K (Fig. 2). Two possible forms of flat- 


Nut. 
N Е о 


Screw. 
Fio. 2. 


Pone gauges for screws have been considered : (1) a gauge following the 
outline A, C, N, O, G, K ; (2) a gauge following the outlive A, L, M, N, 
O, P, Q, K. With regard to (1) it isclear that while it will test the pitch 
and the effective diameter, it will not gauge the root of the thread, and 
will not, therefore, separate screws which are interchangeable with а 
standard nut from those which are not. Besides testing a screw witha 
nut gauge of this form, it will be necessary to test its core diameter by 
means of a gapornotch gauge. If the screw pass the nut gauge, and have 
at its root the clearance recommended, it is practically certain it wiil be 
interchangeable with a nut of standatd form. A screw which passes this 
gauge and has the requisite diameters as given in Tables I. and II. at the 
core and outside, and the requisite bearing surface, may be called a B.A. 
Screw. 

The other form of flat-topped gauge which has been considered 
follows the outline A, L, M, N, O, P, Q. K. A gauge of this form will test 
the minimum diameter, as well as the pitch and effective diameter of 
screws, and all screws which pass it are interchangeable with the 
standard nut. Moreover, in view of the clearance recommended at the 


Body of Nut. 


Doly of Serew. 
Vic. 3. 


root, the committee anticipate that in practice this gauge could be uso 
fully employed. At the same time it is clear that it will not passa screw 
any part of which lies above the lines LM, PQ, and that itwould, tbere- 
fore, reject a screw having the standard form. 

Thus, in conclusion, the committee recommend— 

I. That the form of the standard B.A. thread be that defined at the 
Montreal meeting in 1834, and which follows the outline A, B, C, D, E, 
F, G, H, K of Fig. 2. 

II. That the form of the B.A. gauge for screws be that defined by the 
outline A, C, N, O, G, K, and that this be used with a gap or notch gauge, 
as described in the report. 

III. That the dimensions of the notch gauge be such ss t^ ensure that 
the core diameters lie between the limits m by Schedule IV. 

IV. That a screw which passes the B. A. gauge, and of which the 
core and outside diameters are given by Table II. and Table I. respec- 
tively be accepted asa B.A. screw, provided that the leugth of tle 
bearing surface is not reduced below the length correspondiug to D, C 10 
Fig. 2. 

4 machine has been made for the accurate measurement of screw ganges 
of which the following is a description. The machine has been placed iu 
charge of the committee of the National Physical Laboratory, and the 
director of that institution is prepared to undertake the measurement 
gauges and ecrews submitted for examination. | 

The machine is designed for measuring small screws mier os 
In Figs. 4 and 5 are given drawings of the instrument, of which 
a plan of the compound stage with the microscope removed, 
is an end elevation showing the arrangement of the microscope. 


э 
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screw to be measured is held in a spiing chuck in the spindle А. By 
means of the two micrometer screws 8,, S, the screw is moved along 
geometric slides in two directions at right angles. The screw is aligned 
parallel to the micrometer S, by the adjusting screws B, C. The pitch of 
the micrometer screws (which were supplied by the Browne and Sharpe 
Company) is 0-5mm., and the heads are divided into 50 parts, enabling 
readings to be taken directly to 001mm. 

The screw is illuminated from below by a plane mirror and is observed 
by the microscope M. Rough focussing is effected by sliding the micro- 
scope in the tube T, the fine adjustment being accomplished by the 
micrometer screw Sy, which raises and lowers T. The tube T can also be 
rotated about its axis without disturbing the focus, and, the amount of 
rotation measured by means ofa scale on D. The eyepiece and object- 
glass of the microscope are by Zeiss. The eyepiece is furnished with 
suitable cross-wires in silver. 


A series of spring chucks for different diameters of screws accompanied 
the machine. 


Fid. 4. 


The committee further report that the Engineering Standards 
Committee have appointed an influential sub- committee to deal with 
the standardisation of gauges of all kinds, including screw gauges, and 
that in their opinion the work which they have been doing may with 
advantage be left to this committee and to the National Physical Labora- 
tory to carry on. The committee have not considere! in detail the 
Mation of the limits of error in screws purporting to represent the B.A. 
thread. This matter they think it desirable to leave to the Engineering 
Standards Committee, who will be able to discuss it in connection with 
larger screws and gauges. Оа the other matters submitted to them they 
do not wish to report further. They present this as their final report, 
and do not ask for reappointment. 

The undersigned members of the committee, do not accept in its entirety 
the above report, and recommend with reference to tlreads Nos. 0-11 :— 

1. That sets of gauges should be made and verified, esch set consisting 
of six pieces as follows, A-F. 


A. A male gauge screw of the pitch and effective diameter laid down for 
the distinguishing number in Schedule I., the thread having a V-shaped 
root, and a crest flattened cylindrically to the overall diameter laid down 
in the table. Tho outline of the thread is in Fig. 5, A, C, F, K, M, P, S. U. 
This piece A is for the purpose of testing nuts and nut gaug.s to check 
the correctness of the pitch, angle of thread, effective diameter, and root 
diameter, and for checking the hole gauge E. | | 

B. A tap, а copy of А in all respects, except that it is fluted and 
backed off as a tap, and that the crests are left nearly approching the 
sharp V form as is possible, so as to maintain a cutting edge with this 
angle of thread— i.e., 47:5deg. The outline of this thread is in Fig. 5, 


A, B, F, L, P, T, U. This piece B is to be used solely for cutting the thread 
of the nut gauge C. 

C. A nut gauge, the thread of which is cut by the tap B, the crest 
being afterwards reamered out to such a diameter as experience may show 
is necessaty to give suirable minimum clearance at this poiut to ensure 
that machine-made screwa will enter the nuts or tapped holes. The 
outline of this is A, B, E, G, L, O, Q, T, U 

D. A notch gauge to test the core diametors of inale screws. 

E. A holelimit gauge to test crest diameters of male screws and to be 
checked by piece A. The diameter of this is diameter D, Fig. 1, Schedule I. 

F. A cylinder plug gauge to test the diameter of tho hole in the gauge 
nut C in cmmercial nuts or tapped holes. The diameter of this is 
diameter C, Fig. 1, Schedule I. 

2. That the standard B.A. screw be defined «s a screw which conforms 
to the gauges described above in all respects except in the form of the 
crest and root of the thread, which arc unimportant. 

R. E. Crompton. C. V. Boys. 

J. M. GorHAM. O. P. CLEMENTS, 
G. K. B. ELPniNsTONE. W. A. Price. 
MARK Barr. 


LORD KELYIN’S COMPASS. 


When Sir William Thomson introduced his well-known tnariners' 
compass, the chief feature of the instrument was the extreme light- 
ness of the card and shortness of the magnetic needles. Since then 
many improvements have been made by Sir William Thomson 
(now Lord Kevin) in the binnacle and' other accessories of the 
compass. 

The compass, as now made, is mounted on a pedestal strongly 
built up of teakwood staves, and containing the necessary accom- 
modation for the correcting magnets. Accommodation is also pro- 
vided in the stand both for oil lamps and electric light for the 


COMPASS AND CORRECTORS. 


illumination of the compass at night. The illumination is now 
effected from underneath the bowl, and this constitutes one of the 
new improvements. The under part of the compass bowl is made 
of strong thick annealed glass to allow the light to pass through, 
and this glass portion is also utilised to contain the viscous oil, 
which is very effective in calming vibrations in the bowl caused by 
the rolling or pitching of the vessel in heavy weather. An arrange- 
ment is also provided inside the stand for reducing the light to any 
required extent when taking bearings of stars or other faint lights. 
The bowl is suspended inside the binnacle by a new system of 
springs, which are designed to prevent the vibration of the vessel 
affecting the compass bowl. This new pattern of suspension has 
already been found very successful on board ships having a large 
amount of vibration. ГА the new pattern of compass the helmet is 
conical in shape, and is provided with rifle sights on the top to 
enable quick bearings to be taken of the sun, lights, buoys, &c. The 
helmet is so constructed as to move round freely in any direction. 
In addition to the rifle sights on the top there are corresponding 
sights inside to permit of the bearings being read directly upon the 
compass card. The new helmet is also constructed to allow of the 
azimuth mirror being used in wet or stormy weather without 
removing the helmet. 
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RADIUM AND RADIO-ACTIVITY. 

The new branch of physical research which was opened up 
when BECQUEREL discovered the existence of radio-active sub- 
stances, has during the last few months achieved a popularity 
among ordinary laymen seldom accorded to science before 
it has been applied by tbe practician to the use and con 
venience of man. When the X-rays were discovered by 
RONTGEN it was but natural that the possibility of “seeing 
their bones " had considerable attraction to those ever athirst 
for a new sensation, while the immediate and evident value of 
this discovery to the surgical profession earned for it the 
attention of the more seriously minded. Radium—for it is 
the concrete substance rather than the abstract idea of radio 
activity that has appealed to the general public—offers none 
of these attractions. Yet the newspapers chronicle day-by- 
day any information that may be obtainable about it, and 
a popular lecture on “ Radium” is making a provincial 
tour, and has beea drawing crowded audiences nightly. It 
is, we fcar, the high market price of radium that attracts a 
large proportion of the audiences and newspaper readers with 
the idea that they may learn how best to set about on a search 
for this hidden treasure, in others it is a general and indefin- 
able love of the mystical ; but we trust that some, at any rate, 
desire to study the subject with a view to becoming better 
acquainted with the latest developments of modern scientific 
thought and research. To these we do not hesitate to recom- 
mend a perusal of the serial on “Radioactivity " by Mr. 
FREDERICK SODDY, which we conclude in the present issue of 
The Electrician. At our suggestion Mr. Soppy has wound up 
this article with a summary of the present position with regard 
to the subject, and has expressed his views as to those prob- 
lems to which research may be directed most usefully in the 
immediate future. It should be an encouragement to British 
physicists that the more recent and more important develop 
ments have been carried out by our own people. To M. 
BECQUEREL we owe the discovery of radioactivity, and to 
Madame CURIE the discovery of the new radio-active elements, 
after a laborious and painstaking examination of almost every 
known form of mineral. But Prof. RUTHERFORD, a New 
Zealander, and now working at the Canadian McGill University, 
was the first to apply to the study the exact methods as the 
result of which the three types of radiation came to be 
distinguished. He also made the most important discovery of 
the thorium emanation, and gave at once the correct explam- 
tion of the real nature of the phenomenon of the induced or 
excited activity. Subsequently, in conjunction with Mr. 
Soppy, he took the first step towards establishing ОШ 
present working hypothesis by finding the true significance of 
the new transitional element uranium X, which Sir WILLIAM 


THE ELECTRICIAN, FEBRUARY 26, 1904. 


739 


CROOKES had separated out two years previously, and 
by discovering a similar thorium X. Then RUTHERFORD 
and Soppy further developed the disintegration theory 
by their extended examination of these transition-forms, and 
finally Sir WILLIAM Ramsay has given this theory a firmer 
foothold by identifying the element hclium with the ultimate 
product of the a-radiation of radium. 

The whole line of research, it is true, is beset with diffi 
culties. In the first place we have a scarcity of minerals 
containing radio-active elements, and then the minute portion of 
radio-active element contained in every ton of ore, So small 
is this, indeed, that no separation of metallic radium has 
been possible, although this is of less moment, owing to the 
fact that, as the phenomena under investigation are atomic 
properties, the radium bromide or chloride will, there- 
fore, sufficiently answer the purposes of experiments in 
radio-activity. The great difficulty, in the further extension 
of the chemical side of the subject, is that the radio-activo 
elements radiate away such a small proportion of their 
whole mass in the unit of time, so that even Sir WILLIAM 
RAMsAY's skill and experience in spectrum analysis has been 
taxed to the utmost in investigating the nature of the ultimate 
product. On the other hand, many of the physical preblems 
alluded to by Mr. Soppy in his present article do not require 
very large quantities of material for their elucidation. They 
call rather for time and patience. The whole region of 
research is one that will repay prolonged labour, and we trust 
that the lugical English school of physicists will continue in 
the front rank and work hand in hand with their neighbours 
on the Continent in throwing more light on the phenomenon 
of radio-activity, its causes and consequences. 


REVIEWS. 


(Copies of the undermentioned work can be had from The Hlectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. ) 


Transactions of the American Electrochemical Society. Vol. IV., 
1908. (Published by the Society.) 

This volume is a record of the Proceedings of the Society at 
the fourth general meeting held at Niagara Falls in September, 
1903. It is interesting to note that the Society has nearly 
600 members, and that it is rather more than solvent—achieve- 
ments very creditable to so young a body. Excellent relations 
have been established with the Faraday Society in this country, 
and the journals of the two associations are exchanged, each 
member of each society receiving a copy of the cognate 
journal. The Faraday Society, as being more lately tormed, 
has a smaller membership than the American Electrochemical 
Society, and is thus, for the moment, at some disadvantage in 
the exchange ; this fact should constitute an additional stimulus 
to its expansion. 

In the Transactions are many interesting Papers, some of 
which might well claim individual review if space permitted. 
We must be content with indicating their titles and the nature 
of their contents. The first in position in the volume is one 
by Mr. F. A. J. FitzGerald, long associated with Mr. Acheson, 
who appropriately considers those principles which govern the 
design of 5 furnaces for their different purposes. Mr. 
FitzGerald states in mathematical form the conditions that 
should be observed for obtaining the best results from furnaces 
applied to the manufacture of graphite and carborundum, and 
while admitting that the factors influencing the efficiency of a 
furnace are too numerous and complex to be strictly reducible 
to a formula, maintains, with much reason, that regard should 
be paid to the limitations indicated by theory, so that waste of 
time and money in designing furnaces which cannot possibly 
fulfil their intended purpose may be avoided. 

A Paper by Mr. Ruthenburg on a processs for smelting iron, 
in continuation of the author's previous communication, must 


be read in conjunction with the discussion, which extends and 
elucidates the ideas in the Paper itself. Mr. Ruthenburg is 
doing much towards the establishment of the electrical smelting 
of iron on a manufacturing basis. This subject is being 
rapidly developed and a practical issue may almost be in sight. 

Of minor industrial importance but attractive from its 
neatness is the process described by Mr. C. F. Burgess for 
cleaning superfluous brazing from such goods as bicycle frames. 
The frame is made the anode in a solution of sodium nitrate ; 
the iron becomes passive and the brass is dissolved. 

Mr. W. D. Bancroft's Paper on copper refining describes an 
attempt to determine the influence of such variable conditions 
as current-density and temperature on the economy of the 
electrolytic process. Owing to tho difficulty of reproducing 
in the laboratory all the significant factors governing the cost 
of a manufacturing process, the Paper cannot be regarded as 
conclusive, and the deductions drawn from it would not be 
likely to be reccived without demur by those actually engaged 
in the industry. 

There is à long Paper by Prof. Richards on the theory of 
electrolytic dissociation in its relation to thermo-chemistry. 
We venture to think that the author is thrashing a dead 
horse. Nowadays, no one regards electrolytic dissociation in 
any real sense; it is a method of expressing the fact that 
substances in solution behave in a curious way. It would be 
a bold man who was prepared to assert that on dissolving 
sodium chloride that salt was broken into sodium and chlorine. 
But as there is still much sad confusion of thought in this 
matter, the Paper may be justified. Several succeeding 
Papers deal with the same theory, and the situation is summed 
up in a sentence due to Mr. Reid in the discussion, when he 
says: The most fatal objection to the theory of dissociation 
is one concerning energy." The whole matter can be boiled 
down to the simple statement that theionic theory has sufficed to 
correlate a number of different phenomena which had previously 
no obvious connection ; that, as far as this goes, it is a satiefac- 
tory and useful hypothesis ; that it has, by its less temperate 
advocates, been pushed without regard to fundamental energy 
considerations ; finally, that it has used a kind of pseudo- 
mathematics, in which there are plenty of constants (of 
a variable character), thuch as the cuttlefish uses its own 
most preservative secretion. But all this is passing, and those 
people who have kept their heads in a whirl of irrational 
advocacy are espe alike to the fierce disciple who would 
sever the stablest compound hy mere solution in water, and 
to the stoutest negationist of the effect of the solution. "There 
would have been good hope of attaining a definite conclusion 
had the advent of radio-activity been a little delayed ; now the 
ion is almost rien jeu. B. B. 


The Colliery Managers Pocket Book, Almanack and Diary for 
1904. Edited by R. A. S. Кермлуме. (London: “ Colliery Guardian 
Co., Ltd.) 

The electrical references in this year-book are on the whole 
better written than is usual in this class of book. Under 
notices of recent Papers on coal mining appears a short 
abstract of an American Paper comparing compressed air with 
electricity in mining operations. It is evidently written with 
a strong prejudice in favour of compressed air. A concise 
review is given of mechanical coal-cutting in longwall work 
in the United Kingdom. This little article gives an excel- 
lent summary, with practical data, of the present practice and 
the results obtained in the application of power transmitted by 
compressed air and by electricity to coal-cutting. The section 
in the book entitled * Electrical Engineering” is poor and 
hardly reliable in much of the information contained. A 
folding map is given showing the lines of equal magnetic 
declination for анау 1, 1904, and based on the Rücker- 
Thorpe survey of the British Isles. 

Annuaire pour lan 1904. Published by Le Bureau des Longitudes. 
(Paris: Gauthier-Villars.) 1fr. 50c.. 

This bulky little annual contains the usual figures and tables 
relating to astronomy, optics, electricity, chemistry and other 
branches of natural philosophy, besides including much infor- 
mation of a most varied and general nature. As in former 
years, the book concludes with several original treatises, but 


none of these are on electrical subjects. 
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L'année Electrique, Electrothérapique et Radiographique. By 
Dr. Foveau ре CouRMELLES. (Paris: Ch. Béranger.) 1904. 3fr. 500. 

This annual sketches in an entertaining and descriptive 
manner the history of electrical progress in all its more 
important branches during the year 1903, and its contents 
will no doubt prove pleasant and instructive reading to 
engineers and mechanically-inclined amateurs during their 
leisure hours. The book starts with the enumeration and 
description of improvements wrought in electrical machinery 
and instruments, touching upon, amongst many other things, 
an electric dynamometer for the direct measurement of trans- 
mitted energy ; very high and cheap resistances, obtained by 
the well-known property of an aluminium pencil to leave— 
when written with on a plate of glass—a fine film of aluminium 
on the surface; various inventions regarding primary and 
secondary batteries, amongst which figures the Edison accu- 
mulator. Electric furnaces, electrolytic processes, electric 
lighting, welding, heating, cooking, telegraphy and telephony 
are a few other of the many subjects treated. A large portion 
of the book is devoted to therapeutics, intermixed with which 
is much matter referring to radio-activity, and the various kinds 
of rays, the knowledge of which has been advanced during the 


past year. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBR.] 


Сигіюп Hexistances.—A. W. Gray has devised a modification 
of Longdon's carbon resistance which can be very easily 
mounted. A tube of glass is substituted for the plate. The 
ends, after being silvered, are 
wrapped with a ribbon of stout 
tinfoil, which is firmly bound 
on with copper wire so as to 
make good contact with the 
silver. Then the soot is 
deposited and hardened as 
described by Longden. To 
mount the resistance thus 
prepared, a J-shaped glass 
tube, AB, and a shorter 
U-shaped one, CD (see dia- 
gram), are fastened vertically 
into a block of paraffin as 
indicated. The lower portions 
of these tubes are filled with 
mercury. The resistance tube 
is simply slipped over the long 
arm B of the J-tube, and the 
end of the wire binding the tinfoil at the top is carried down 
through B until it makes contact with the mercury. The 
soot coating is protected by covering it with a large test-tube. 
A and D form the terminals. 

[A. W. Gray, Phys. Review, January, 1904.] 


Theory of Aluminium Rectifier. —S. R. Cook describes а 
number of experiments which go to prove that the apparent 
resistance of the aluminium anode in potassium-aluminium 
sulphate is not an ohmic resistance but a resistance of transi- 
tion of the ions, manifested in a counter E.M.F. The value 
of the latter, and also of the critical pressure, depends upon 
the temperature. The critical E. M.F. for ldeg. is approxi- 
mately 47 volts, and for 48deg. only 22 volts, the counter 
E.M.F. increasing with decrease of temperature. When the 
electrical pressure is greater than the critical value the film 
becomes crystalline in structure, and in crystallising exposes 
free metallic surfaces to the action of the anions, allowing 
them to discharge to the metallic surface. At the temperature 
at which aluminium decomposes water—i.e., 100deg.—the 
high anodic resistance greatly decreases. 

[S. В. Соок, Phys. Review, January, 1904 ] 
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Magnetic Erret of Concection Currents C. Gutton'sobservation 
of the increased brightness of a luminescent screen under the 
influence of a non-uniform magnetic field has been contirmed 
by Guéritot at Nancy and Jégou at Paris. He now describes 
in detail the manner in which he proved the magnetic effect 


of electric convection by means of the new phenomenon. A 
simple experiment is to lay a luminescent screen on an earthed 
sheet of lead and to put an electrified ebonite rod underneath. 
As long as the rod is at rest it exerts no influence, but if it is 
agitated or made to rotate about its own axis the luminescence 
becomes temporarily greater. An unelectrified rod has no 
such action. If there is no sheet of lead, the screen shows a 
brightening even when the rod is at rest. The rod thus 
appears to emit N-rays, which are intercepted by lead. То 
eliminate all possibility of conduction currents simulating the 
effect described, the author produced a convection current by 
Rowland’s method, using a charged rotating disc. The best 
position for the screen was against the rim of the disc, where 
the field due to convection is least uniform. There is no effect 
when the disc is either charged and stationary or uncharged 
and in motion. But when it is charged and in motion Le., 
when there is electric convection—the screen brightens up. 
A corresponding effect may be produced by sending a current 
round the rim of the disc, and the author found that that 
current need only be ;5;,;,th of an ampere to produce 3 
visible effect. In one of the experiments, the disc was 16cm. 
in diameter, and was opposed to another disc at a distance of 
lem. It made 22 turns per second, and the difference of 
potential was about 80 eleetrostatic units. The theoretical 
convection current was therefore був ampere, or double 
the minimum observable. The result is the same if the disc is 
split into 12 sectors. 
[C. бсттох, Comptes Rendus, February 8, 1904.] 


Conduction of Mruys.— E. Bichai has found a simple expla: 
nation for the apparent anomaly that N-rays, being a form of 
radiation, can be “ conducted " by a wire. The conduction is 
a case of successive reflection. Light may be similarly con- 
ducted along a curved glass tube. The author gives the fol- 
lowing data in support of his explanation. The transmission 
is really due to the wire and not to the medium in which it is 
placed. For no difference is produced by immersing the wire 
in water. In order that the conduction may take place. it is 
necessary that the material of the wire should itself transmit 
N-rays, A lead wire does not conduct the raye. Wires of 
copper, aluminium and zinc, and rods of glasg do. A tube 
containing salt water, which is transparent to the N rays, con- 
ducts them. A tube containing pure water, which is opaque 
to them, does not. The shape of the tube or wire is without 
influence so long as there is no sudden bend. A copper wire 
may be curved in various ways, but as long as the radius of 
curvature is large throughout it transmits the N-rays lí 
there is an elbow or kink, the rays are arrested there, and on 
moving a screen along the wire it is noticed that it shines ont 
at the kink, where the rays emerge under refraction. Since 
the mechanism of conduction is based upon successive reflection, 
it may be presumed that the state of the surface has some 
influence upon it. Thatis found to be the case, for whereas 3 
polished aluminium wire will transmit the rays freely, a wire 
with a rough or irregular surface will not. If a portion of а 
copper wire is oxidised in a flame, the rays will stop an 
emerge at that portion. The oxidised portion may be dis 
covered in the dark by means of the sercen. Оп polishing 
the portion with emery, the rays are again freely transmitted. 
It is not necessary to provide the transmitting wire with à 
terminal plate. If the screen is placed at the side of the wire 
instead of placing it against the end, the effect becomes much 
weaker. The author worked only with N-rays of a non- 
physiological origin. 

E. Bicnar, Comptes Rendus, February 8, 1904.) 


Doppler Effect in the Electric ut. The influence of the 
motion of the source upon the pitch of the oscillation as 1t 
appears to a stationary observer is easily proved in the case oi 
sound waves, and has been at least qualitatively demonstrated 
in the case of light. It is obviously possible that the lines of 
a spark spectrum may be influenced by the motion of the pre 
jected particles which give rise to them. A. Hagenbach ha 
endeavoured to utilise this principle in order to arrive at an 
estimate of the velocity with which the particles travel in the 
spark. To do that, he arranged two spark gaps, one above 
the other, so that they were traversed by the same current in 
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succession, but that in one of them the anode was next the 
slit, and in the other the cathode. Any difference of oscilla- 
tion frequency due to motion would thus be doubled. He 
observed the spectrum with an echelon spectroscope and also 
with a concave grating. In both cases the displacement 
observed was less than 0:01 Angstróm unit, and was barely 
measurable. This would give a velocity of about 300 metres 
per second, and would approximate to the value found by 
Mohler, but would only be about one-tenth of the values found 
by Schenk, Schuster, and Hemsalech. A calculation of the 
probable velocity of projection of the metallic vapour goes to 
support the higher velocities, but the author points out that 
the particles emitting the light are not necessarily newly pro- 
jected. The newly projected particles would impart a 
luminosity to those which they encountered in the gap. 
[A. Нлакмвасн, Ann. der Physik., Nr. 2, 1904.) 


= аһ 


Marimum Speed of Electrons.— If in the formule given by 
Searle (1897) for the energy and by Abraham (1903) for the 
impulse of a constantly moving electron the velocity of the 
latter is put equal to the velocity of light, it is found that 
those quantities become infinite. Hence, the steady motion 
of an electron with the velocity of light is impossible. But 
this does not exclude the possibility of the electron acquiring 
the speed of light in some other way. P. Hertz shows that a 
finite force suffices to suddenly project an electron from a 
state of rest with the velocity of light, and to maintain it at 
that speed for a finite time. At the instant of projection, an 
ether wave is formed which exerts a retarding force upon the 
electron until it has spread beyond it. During this short time, 
an accelerating force of a calculable amount must act upon the 
electron in order to counterbalance the retardation of the 
wave. Fields of the required intensity may vory well occur in 
the radium molecule. They are somewhat feebler than the field 
at the surface of an electron. 

(P. Hertz, Phys. Zeitschr., February 15, 1904.) 


ON THE MAGNETIC DISPEBSION IN INDUCTION 
MOTORS, AND ITS INFLUENCE ON THE DESIGN 
OF THESE MACHINES.* 


BY DR. HANS BEHN-ESCHENBURG. 
(Continued from page 649). 


III.—EXNPERIMENTAL PART. 


$ 1. Frank DISPERSION. 


The member oc, in formula (7) obviously may be eliminated most 
easily, since oz is the only quantity which depends on the length of 
iron in the core-body. If, therefore, we compare the values of o for 
two motors in which the number of poles, the number of slots, shape 
of slots, and the air-gap are maintained the same, while the iron- 
breadth in one motor amounts to b and in the other to b, then the 
coefficients ei and оз for both motors will be the same, whereas the 
total values e and o’ of the dispersion-coefficient will differ from one 
another by the difference of the coefficients e, in the two cases. 
Whence we get 


(8) 


Now the Oerlikon Machine Works builds various series of normal 
types of motors, amongst which are found motors with diameters, 
numbers of poles and shape of slots that are equal amongst them- 
selves, and which differ only in their iron-breadth. We will apply 
the above calculation to some of these types of motors, and first for 
motors with the usual coil-winding, in which the hand-shaped coils 
projecting at the flanks of the core-body are bent down over one 
another against the end plates. 


(1) Motor Type 858: Insulated Coil-winding in Stator and Rotor. 
With 4 poles, с = 0:06; with 6 poles, e 20:09. | 
= 29; с =0°065. 
№, за 72 М № = 96, 
b» 10. 


* The researches described in this communication were imparted in 
April, 1903, to Prof. Silvanus P. Thompson, on whose suggestion thsy 
were communicated in their present form to the Institution of Electrical 
Engineers in the summer, and have since been translated into English. 


The Paper was read in abstract by Prof, Thompson at the meeting of the 
Institution on January 15, 1904. oo 


. [With 4 poles, д == 0:045. 
Motor Type 859 : 1 6 poles, = 0075. 


D'=29; 0:065. 
N72; Х,=96. 
b 21475. 


А 95 difference of the values of o in the two motor types gives for 
poles :— 
o-o'=()'015; for 6 poles, o - 6'z0:015 ; and 5 1˙45 x b. 
According to formula (8) one would have « — = K, х 0:01. By eom- 
parison with the above we should obtain for these typesof motors 
K,=1°'5. 
The same types of motor, but provided with a non-insulated 
short-circuited winding in the rotor, gave 
Туре 858 (4-pole) «20:05. 
Type 359 (4-pole) = 0:04. 
o-o'=0°01; K,=1. 
: With 6 poles, «20:050. 
(2) Motor Type 888: (With 8 poles, o 0-068. 
D=49; ó «0:508. 
NI 272; N. 120 
ь=19. 
With 6 poles, o = 0:042. 
Motor Type 840: [With в poles, с' == 0-056. 
D' =49: &' =0°08. 
N'i 2 72; NZ 120. 
b —98. 
With 6 poles, e — с =0:008. 
With 4 poles, e - о «0:007. 
By formula (8) * 
E x 0-080K,( ig^ 30 = K, x 0065. 
By comparison of observation and calculation we have 
K 1:95 for 6-pole winding; 
K; 1˙1 for 4-pole winding. 
Motor Type 8052: With 12 poles, e = 0:067. 


D-90; ¢é=0°1. 
Ni=144; N,= 180. 
b=17. 
Motor Type 3068: With 12 poles, є’ —0:046. 
р =90; 5$ x01. 
Nr 144; N',2180. 
Ь' = 40. 


Therefore, from observation, -o = 0:067 — 0:046 = 0:021 ; by cal. 


i , 1 1 
culation, e - c =K,x5x 9115 — 40) = K,x0:017 ; whence we get 
K4— 1:94. 

From these examples, for motors with similar arrangements of 
windings —that is, with coils bent down over the flank surfaces—the 
coefficient K, may with tolerable accuracy be set down at the value 
1:25. We will, however, add an example which shows the influence 
of the arrangement of the windings at the flanks. | 

The dispersion-coefficients were measured of a motor the stator 
winding of which consisted of coils which were laid over one another 
in three planes, and having at one time a rotor which was also wound 
with insulated coils in three separate phases, and at another time a 
rotor the winding of which was carried out in the well-known 
squirrel-cage form. In both cases the number and shape of the 
slots in the rotor were alike, so that the two cases are distinguished 
only by the special arrangement of the conductors on the flanks of 
the rotor. It must be premised that the flank dispersion of the 
conducting pieces of the squirrel-cage rotor is Му small іп com- 
parison with the dispersion of the curved bights of the coils fastened 
in the former case against the clamping rings. The observations gave 


Motor Type 368: With 8 poles. 


x Ва 5 5 \ Rotor with phase-winding, с = 0:054. 
5 24. S J Rotor with squirrel-cage, o=0°087. 


The greatest part of the difference o- G = 0:017, may now be 
attributed to the flank dispersion of the rotor with coil winding. 
One part of the difference will anyhow arise, winding-coefficients, 
ce; and a’, being different in the two cases. If the flank-dispersion 
of the rotor in the first case is taken as equal to the flank-dispersion 
of the stator, then accordingly we may set 


Kx 5x 09x 2 =2x 8017; 


whence K,=1°8, 

while we had found above as a mean value for the coil-winding 
К,=1:25. We will attribute to the winding-coefficient the half of 
the mean of these two values, and take, therefore, for this motor 
K,- 1:5. g 
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§ 2. PERIPHERAL DISPERSION. 


to 80 amperes ; in the second case, to 100 amperes. The remaining 


After obtaining in the first section the value of the flank- data run :— 


dispersion, let us now investigate the value of the peripheral- 
dispersion, which was above defined by formula (5) as 


к 


2% N Nr 


This dispersion is by definition characterised by its correlation with 
the magnetic resistance (reluctance) of the slot apertures at the 
peripheral surfaces of stator and rotor. If the flank. dispersion is 
known with accuracy, then the peripheral.dispersion inay also, in 
consequence of its dependence on the air.gap ё, be distinguished 
and separated from the amount due to the winding-coefficient о). 
Examples will be adduced of both modes of determining c}. 

À large number of normal types of motor of the Oerlikon Machine 
Works were built with closed slots in stator and rotor. The iron 
bridges which close the slots at the peripheral surfaces were machined 
down to a thickness of about 0-1nim. and to a breadth of 1mm. to 
2mm. Obviously such a thin bridge of iron will already be fully 
saturated with a proportionately small magnetic flux. The magnetic 
resistance of such a bridge is variable according to the degree of 
saturation. The saturation augments with the number of ampere- 
turns which excite the stray flux over the peripheral surface. These 
ampere-turns are equal to the product of the number of turns 
in the slots of one phase into the strength of current in these turns. 
Motors with slots closed in this manner must be, therefore, so pro- 
portioned that the number of ampere-turns in their slots attains a 
sufficient value to saturate fully the iron bridges over the slots. For 
such motors the short-circuit current will, up to saturation, increase 
rapidly with the increase of the voltage applied during the short- 
circuit ; and the value of с will, therefore, fall off rapidly with the 
increase of the short-circuit current. Obviously, we must here 
abandon those methods for the estimation of the characteristic 
values of the motor which are in the diagram based upon the 
assumption that c is of constant value. 


Amp. 


8 8 8 


ШЕШ 
01 


50 100 Volt. 
Fic. 6. 


From the course of the curve of the short-circuit current as a 
function of the short-circuit voltage, it may be approximately read 
off at what point the saturation of the iron bridges sets in, since from 
that point onwards the curve runs on in a straightline. Let com- 
parison be made between the value of c, which corresponds to this 
point of the curve, and the value, for a similar motor, of с which is 
obtained when the iron bridge over the slots is slit through with an 
air-gap. Always, when the slots are opened by such air-slits, the 
short-circuit currents are proportional to the short-circuit voltage, 
and o becomes constant. In the formule (5) and (5a) the difference 
of the peripheral-dispersion was tentatively given from theory as 
being for open slots 10 times smaller than for closed slots with 
saturated iron bridges. 

As a first example, let us take a motor of type 867, which was 
first examined with closed slots with iron bridges about 0 1mm. 
thick, and of a breadth of about 2mm. Then, in the same 
motor, the slots in the stator and rotor were provided with 
slit openings of 85mm. By these proportionately broad slits 
the effective length of the pole-arc r is reduced, and with 
it the mean value of air-induction and of the magnetisin 
current Jo“ was raised in the proportion of 100 : 80. The norma 
current of the motor amounts to about 600 amperes at 190 volts. 
For this current the number of ampere-turns per pole per phase in 
stator and rotor is 2,400. From the curves, Fig. 6, it is seen that 
with a current of 700 amperes the iron bridges are sufficiently 
saturated. The quantity X, which determines the magnetic resis- 
tance of the slot-opening, is, according to the foregoing, for slots 
with slits, equal to the width of the slit, to be set at X = 0:85. 

The observations of the short-circuit currents for the motor 
under consideration are set out in Fig. 6. The no-load current 
amounted, in the first case, with closed slots at 190 volts, 50 periods, 


— ͤ64—⁊Ä 


* Compare the foot - note to equation (5) on p. Сів, 


— — —— 


Motor T'ype 867 : 
D = 90; ё z 0:11. 
№,=144; N,=180. 
b=82°5. P=12. 
Sloth-breadth, 11mm. 


In the first case, for a short-circuit current of 700 amperes 


100 80 ange. 
190 700 9 06: 
; 80 116 
th W 
in the second case с 190х500 0:07 
therefore, e – с= 0:01. 


Of this difference a portion is due to the increase of the coefficient 
of flank-dispersion, which in the second case is increased propor- 
tional to the augmented value of the no-load current. The 
difference of the coefficients of flank-dispersion, for this type of 
motor, in accordance with tho previous chapter (see Note on p. 649) 
amounts in both cases to 
; K. X OX 100 4). 

Ее xx lf; 

therefore for K, = 1:25 
2(о',— е.) = 0:0048. 

After deduction of this difference there remains for the difference of 
the peripheral-dispersion the value 


2(o', == сз) = 0:0052. 


Let us insert, according to the definition for the open slote in the 
formula, 
8 * 1 3 
М.т X 
where X =0'85; 2-01 N-19; 723.5 х 10) (reduced in propor 


tion to the no- load current); 


202 = Ka xX 


K =I. 
Hence one has 20,=0°0011, 
and further 20',==0:0041. 


The magnetic resistance of the saturated iron bridges of the closed 
slots is therefore about four times smaller than the resistance of the 
open slots. 


Amp. 
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As а second example, which shows still more clearly the propor- 
tionately very small value of the so-called peripheral-dispersion, we 
adduce the results of & motor, type 808, the stator of which was 
executed first, with 96 closed slots; secondly, with 96 completely 
open slots with an opening of 181nin. The slots of the second stator 
were arranged for the insertion of former-wound coils. The rotor 
had in both instances 144 slots, which in the first case were closed. 
in the second were slit with slits about 1mm. wide. The iron bridges 
over the closed stator and rotor slots had a thickness of 0-1mm. and 
a breadth of about 2mm. The normal current of the motor amounted 
to about 200 amperes at 190 volts. In the first case the stator 
winding was carried out with two conductors per slot in star-group- 
ing; in the second case, with four conductors per slot joined in 
triangle grouping. | 

The curves, Fig. 7, depict the short-circuit currents in the two 
cases, 

The no-load current amounted, in the first case, to 85 amperes at 
200 volts; in the second case, to 53 amperes at 200 volts. The аг. 
gap was, in the first case, 0-‘9mm.; in the second, l-lmm. Ii 
reduced to equal length of gap, and equal numbers of conductors. 
the no-load current in the second case would, therefore, be about 
1:6 times greater than in the first case. The short-circuit curve in 
the first case runs in a straight line from about 250 amperes, For 
300 amperes one obtains, in the first case, 

35 93 ТЕ 
T= a00% 300 0991: 


THE ELECTRICIAN, FEBRUARY 26, 1904. 


748 


in the second case— , 58 70 a, 
c 200 x 800 0 062. 
The dimensions of the inotor are (compare the last example in 
Chapter III., $ 1), 
Motor Type 868: With 8 poles. 
D=58; b 224. 
Ni = 96; N,2144. 
Slot-breadth, 18mm. ; slot-pitch, 225mm. 


The magnetic resistance X of the slot-opening is in the first case 
considerably smaller than in the second case. But, now, although 
the value of the total dispersion coefficient с is larger in the second 
case than in the first case, the diminution of the peripheral-dispersion 
in the second case must be masked by an increase of the contri- 
butions to с from other sources. In part, the dispersion coefficient 
e, due to flank-leakage in the second case is relatively greater in 
consequence of the considerably greater magnetic resistance in the 
second case, as evidenced by the 1:6 times greater no-load current. 
According to a calculation made in Chapter III., $ 1, for the same 
inotor, the value for the coefficient of flank-dispersion was found 

20 0:028. 

If for the second case one raises this value in the proportion 
1*6 : 1, and deducts the difference of the flank-dispersions from the 
observed difference of the total disperson, then the remainder repre- 
sents approximately the difference of the peripheral-dispersion in the 
two cases 

e —0 = 0'054 – 0:062 = - 0°008 ; 
2d -s) = 0:098 - (1:6 x 0028) = — 0'017 ; 
therefore, 20 — с.) = 0:009. 
Putting К,=1; X Ig: N15; ¢ O'11;r- 28x 0775 (for r will be 
reduced in proportion to the no-load current, regard being had to 
the different air-gaps) ; then we get 
20% = 000081, and 2c, 0:009. 
From this it follows that the magnetic resistance of the closed slots 
was about 80 times smaller than that of the open slots. 

We adjoin the remark that there lie before us a very great number 
of observations on the most diverse types of motors with closed and 
open slots, which all indicate that the peripheral-dispersion, which 
depends on the magnetic resistance of the slot-opening, can in 
general possess only a very small value. The difference between 
the values of ø for the two forms of slot shows in all cases a very 
slight value, provided the value of o is removed from that range of 
the curve of short-circuit currents in which the saturation of the 
iron bridges above the slots is considerable. Only when the satura- 
tion of these bridges is very low can the leakage exercise any notable 
influence on the value of c. 

( To be continued.) 


YOLTAGE REGULATION IN ALTERNATING-CURRENT 
SYSTEMS.” 


BY H. S. MEYER. 
(Continued from page 703.) 


B.— INFLUENCE oF VOLTAGE REGULATION ON THE SYSTEM, 

While the question of voltage regulation has been dealt with 
as far as the generators are concerned, we now have to consider the 
effec& which such changes in voltage as caused by the inherent 
regulation will have on the system. 

1.—Incandescent Lighting. 

The supply of incandescent lamps demands an almost perfect 
regulation, since changes— even if only of the order of 2 to 8 per 
cent.— will have serious consequences for the life and efficiency of 
the lamps, and, therefore, it is evident that all ordinary generators, 
when left to themselves, cannot satisfactorily supply a lighting 
system. In all cases careful attendance at the switchboard is 
required which follows any change in load, with a corresponding 
change in excitation. In larger stations this method meets all the 
requirements of a first-class illumination, but in sinaller plants, 
with, perhaps, only one generator, a noticeable flicker in the lamps 
can hardly be avoided every time the lond is suddenly increased or 
decreased to any extent. These conditions are considerably aggra- 
vated as soon as motors are on the system, and it is this point which 
has forcibly brought before the engineers the question of automatic 
voltage regulation. 
CP 2.— Induction Motors. 

Under full load and at standard speed the power-factor should lie, 
with & well-designed polyphase induction motor, between 90 and 95 
per cent. (the latter figure for 25-cycle machines), but when running 
partially loaded or with slow-speed motors or single-phase machines 


* Abstract of a Paper read before the Liverpool Engineering Society on 
January 20th. 


figures much below those mentioned must be expected, and since 
on а system of motors hardly ever all of them will run under the 
most favourable conditions for the power-factor, we can assume that 
where motors are used on a supply system they will introduce 
lagging currents amounting to about 60 per cent. of the rated load 
current of the motor load. By combining separately the wattless 
and the energy current thus introduced with the corresponding 
currents of the rest of the load, the resultant power-factor will be 
obtained on which the regulation of the generator depends. 

To illustrate the influence that a comparatively large induction 
motor starting under heavy load will have on the generator 
regulation, and also the influence of the voltage regulation on the 
torque of such motors, Fig. 5 has been prepared. Here we have 
assumed a generator rated to give 200kw. at 85 per cent power.. 
factor. The normal voltage to be 550, and the regulation on full 
non-inductive load to be 6 per cent. Fig. 1 to represent again the 
saturation curve of this machine. It is further assumed that the 
generator at a given moment is running under a mixed power and 
lighting load of 200 amperes at 95 per cent. power-factor, the voltage 
for this load (point a) being adjusted to 550. Curve I. shows the 
regulation characteristic at 95 per cent. power-factor. Under these 
conditions, а 26 н.р. polyphase induction is started first under full. 
load torque, second under twice full-load torque. 

_ The induction motor of the slip-ring type to be designed for 
intermittent service and a synchronous speed of 750 revs. per min. 
With the proper resistance inserted in its secondary, it will start 
with 182 foot-pounds torque, taking about 80 amperes—the value of 
full load current of the motor—at 86 per cent. power-factor. The 
effect of starting a motor under these conditions will be to load the 


= 8 Per cent 


GENBRATOR. — 2C0k w. at 85 per cent. P. F., volta 550, full load amperes 250. 

MOTOR. —26 H.P. at 750 revs. per min., 500 volts. 1. Full current - 8. amps.. full load 
torque -:182 ft. Ibs.. P.F. at starting = 86 per cent. 2. Twice full torque = 36 ft. Ibs. 
Starting current =79 amps, P.F. at ng = 73 per cent, 

(!) Resultant Current 220 amps (2) Resultant current = 274 amps. 


Fio. 5. 


generator with a resultant current of 229 amperes at 94 per cent. 
power-factor. By referring to curve II., which shows the charac- 
teristic at this power-factor, we find that the corresponding gene- 
rator voltage will now be 525 volts (b). It is further assumed that 
the line drop between bus bars and induction motor at 80 amperes 
is 8 per cent., so that the available voltage at the terminals of the 
motor is 510 volts, or above the rated voltage. 

In the second case, the motor has to start under twice its normal 
torque, or 864 foot-pounds. To find whether the motor will be able 
to comply with these requirements, its maximum torque has been 
plotted in curve V., whilst curve IV. shows the starting current, 
and curve VI. the power-factor when starting under these condi- 
tions. It will be seen that to exert a torque of 864 foot-pounds 
485 volts are required, which gives 79 amperes at 78 per cent. 
power-factor. By combining the corresponding currents, a resultant 
power-factor of 90 per cent. is obtained, for which the regulation 
characteristic has been plotted in curve III. To simplify matters, 
the line drop has been taken as a straight line —i. e., depending on 
the ohmic drop only, though probably in a great number of cases 
overhead conductors are used, and in that case, the inductive drop 
for such large currents may be considerable, and shouid be carefully 
figured. Point (c) 480 volts gives for this case the generator voltage, 
and after subtracting the line drop of 8 per cent. a voltage of 485 
remains available at the motor terminals, or just sufficient to give 
the required torque as a maximum possible torque. i 

While the above Fig. 5 was drawn for the specific purpose 
described, it also serves to show that it is wrong and unfair to 
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restrict the starting current of an induction motor to a certain per 
cent. of its full-load current, as this is done by a great number of 
supply stations in this country. Such restriction permits a 10 H.P. 
motor in the same way as a 1 н.р. motor, though the disturbance in 
the voltage regulation in the former case would be 10 times as large. 
Furthermore, it gives the advantage to the poorer motor, as this will 
have & larger full-load current, due to the lower apparent efficiency. 
The correct way is to either place a limit on the amount of current, 
which may be taken at starting, or, still better, vary the restrictions 
for each size and grade of motor. 

In Fig. 6 a further illustration of the above discussed interference 
between the generator regulation and the starting of a large induc- 
tion motor is given. The curves represented were obtained from an 
ondograph as described in detail by M. Hospitalier before the Insti- 
tution of Electrical Engineers on December 10, 1903.* In the case 
given— i.e., for a frequency of 50 cycles per sec.—it takes 20 seconds to 


Fic. 6.——ErrEcT or STARTING 30 н.р. Inpuctiox Motor ох VOLTAGE CURVE 
or 100kw. GENERATOR TAKEN BY HOSPITALIER’S ONDOGRAPH. 


plot one complete cycle of the E. M. F. wave. The heavy lined curve 
in Fig. 6 shows the no-load voltage of a 100kw.three-phase generator. 
While the needle was registering a second time, point a, a 30 H.P. 
induction motor starting against a full load torque was switched on. 
The dotted line shows the effect on the generator voltage — 7. e., it 
causes a momentary drop of about 20 per cent., part of which is 
undoubtedly due to the momentum of the needle, which explains 
also the following sharp upward movement. Altogether, it took 
about 19 seconds until the final running voltage, which lays about 
7 per cent. below the no-load voltage, was reached in point B —which 
was found when the needle passed a second time through B, regis- 
tering now the thinner full-drawn curve. The time of disturbance 
agreed well with the time it took the motor to get up to speed. 


8.—Synchronous Motors. 


The power-factor of a synchronous motor can be made leading 
or lagging at will by varying the strength of the field excitation. 
Hence, this type of motor offers a simple method of compensating 
for the effects of inductive loads in other parts of a power systein. 


— 


100 TL. V. A. 
— -Leading 21 


---- 250 K. v. A. Lagging---------- 


. 250 Kw. Induction Motor and 100 KW. 
E Transformer. ener 
oror. 
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The amount of over-excitation necessary to compensate for a 
certain lagging current can be readily predetermined.t It might, 
roughly, be stated that if a synchronous motor is over-excited so as 
to take & resultant current 5, 10 or 15 per cent. greater than its 
normal load current, it is capable of compensating for a lagging 
current 32, 46 or 57 per cent. as great as its normal load current. 

The most efficient way of using such machines as “rotary con- 
densers " is by loading same with 71 per cent. of their rated output 


he Electrician, December 11, 1903, p. 998. m 
t See Е. J. Berg, Electrical World, January 13, 1900. 


mechanically, and then raising the excitation until the resultant 
current is equal to the rated current. We thus obtain a leading 
component = ,/1:00°—0°712=71 per cent.—-i.e., of the same magni- 
tude as the energy component. The principle set forth above is 
used in America in a number of practical cases—for instance, in the 
transmission system Montreal-Chambly, and in Butte Montana and 
other places. i 

The following may serve as a general example of the results 
obtainable by this method :— . | 
_ Assuming a mixed power and lighting plant having an average 
day load of 350kw. consisting of induction motors and transformers 
supplying the lighting network. Since the latter during the day are 
only very lightly loaded, the resultant power-factor will probably be 
not more than 70 per cent., which means the apparent station output 
is 500 kilo-volt amperes plus the losses in the transmission. Now, 
if, instead of using induction motors throughout, part of the power 
—-say, 100kw.—had been installed as synchronous motors, these 
being so designed as to allow by proper over-excitation a continuous 
output of 141 kilo-volt amperes, the conditions would be changed to 
those represented graphically in Fig. 7. One now has to combine 
250kw. at a lagging power-factor of 70 per cent. with 100kw. at a 
leading power-factor of 71 per cent. This gives 350kw. at a resultant 
power-factor of 91:5 per cent., or 882 kilo-volt amperes as against 
500 kilo-volt amperes in the first case. This is a clear saving of 
118 kilo-volt amperes, or 24 per cent. 

In spite of such considerable advantages as may be obtained by 
controlling the power-factor, a more general introduction of this 
class of alternating-current motors for power work is greatly 
hampered by their inferiority in regard to starting torque. 

It must not be overlooked that too many synchronous motors on 
one system may also lead to trouble, as they are extremely sensitive 
to any fluctuations in the voltage or impressed frequency as may be 
caused by the prime movers. In the Niagara power transmission, 
for instance, this trouble became very noticeable, and only ceased 
after installing some large induction motors, which acted as electrical 
dash-pots against surging. Another point which must be considered 
wherever synchronous motors are used is the possibility of abnormal 
rise in voltage, due to resonance effect either at the fundamental 
frequency or at those corresponding to higher harmonics. 


(To be concluded.) 
G тааене г 


EXPERIMENTS ON EDDY CURBENTS. 


W. M. THORNTON, Lb.8C. 


After the reading of his Paper on Experiments on Eddy Currents ` 
before the Newcastle Local Section of the Institution of Electrical 
Engineers (see The Electrician ot Jan. 1st, 8th and 22nd), Dr. Thornton 
gave a demonstration of some experiments to illustrate it, and of which 
he has sent us the following account :— 

In curve 6, Fig. 2. of my Paper (The Electrician, Jan. 1st, p. 0 was 
shown the magnetic disturbance through an exploring coil around one 
pole. The wave oscillated at the speed of the machine, andit is now 
geen from carves 3 that its amplitude does not change when the machine 
is on load. The magnetic movement, and therefore the eddy-current los: 
due to variation of reluctance, can be taken as constant at all loads. 
When the brushes are central the ripples are barely seen in curves 1. ? 
and 5. They are, therefore, not caused by the passage of the core teeth - 

When the brushes аге in the neighbourhood of either pole the rapid 
field ripples (curves 2) appear before any sparking is visible. They are 
then not an effect of sparking but indicate its cause—vis., the reaction of 
the armature current on the steady field. 

This is twofold in nature, the leakage fringe is blown to and fro bs 
the passage of the conductors, and the small peripheral shift of the 
conductor during commutation causes the magnetising intensity in the 
air-gap to vary at the frequency of commutation. 

The variation in position of the lines producing the changes of voltage 
which cause the ripples can take place anywhere on the conductor: 
between two brushes. The peripheral shift only causes the curren! 
rectangle of curve 1 to oscillate sideways, an effect which can be observe! 
by the blurring of the ends, without affecting its height; bat both the 
internal and external current (curves 1 and 5) show the same vertical ripple. 
In perfect commutation the current emerges from or enters the b 
without shock. The characteristic feature of commutation in a strong feld 
is the sudden release of lines at the end of each short-circuit, which, in 
collapsing, affect the main voltage, and this, if great enough, cause: 
& small portion of the current to leap the mica, producing 
ing. It is this inductance voltage which no doubt causes the rip 
in the armature voltage or current at the frequency of commutation. 
The amplitude of the ripple—not the wave—in the exploring coil voltage 
(curve 3) does not greatly increase when the machine is loaded, and it 
must, therefore, be regarded as caused more by the position of the brushes 
than by peripheral shift. As they stand the curves can scarcely be com- 
pared, for the amount of brush movement necessary to produce the 
ripples shown is less when on load. In each case here the brushes were 
placed where sparking was about to begin. A surprising effect is seen 
in curve 5, for in a multipolar machine with a distributed winding. one 
would scarcely expect to find the external current to show a wave Паток 
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a frequency twice that of the machine. Yet by comparing curves 3 and 
5 at all loads the correspondence is so close that one must conclude they 
have the same origin. No wave was observed in the external current of 
the bipolar machine first tested. Small air-gaps render machines very 
sensitive to slight imperfections in construction, and one would 
expect to find in large rotary converters, where there is also the alter- 
nating current reaction, a state of very active magnetic disturbance. 
Curves 4 were obtained by winding copper wire on asbestos and mica 
to form a temporary slip ring over the commutator and connecting it to a 
segment, the adjacent one being already joined io a special slip ring at 
. the other end of the armature, They are of interest as showing the 
voltage between two segments, more especially the influence of commu- 
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tation in a strong field. The positions of the brushes are seen by the 
sudden drop at right angles to the zero line. The strength of the revers in 
tield and the change in voltage at the end of each short circuit under th 
brushes can be observed in this way. 


ROYAL COMMISSION ON LONDON TRAFFIC, 


Friday, February 12. 

Sir John Wolfe Barry, one of the Royal Commissioners, Sir Benjamin 
Baker, and Mr. W. Barclay Parsons, consulting engineor to the Board of 
Rapid Transit Railroad Commissioners of New York, have been nomi- 
nated to advise the Commission on certain important technical questions 
connected with the problem under consideration. They will report upon 
the engineering and other technical considerations involved in the 
numerous proposals put before the Commission which it is suggested 
would alleviate existing conditions of traffic and afford further facilities. 
It will not be the duty of the technical advisers to the Commission to 
make any report upon specific schemes which have formed the subject 
of applications to Parliament. 

Mr. J. E. WALLER, continuing his evidence, said that the Lecomotion 
Board he suggested should bave the power to investigate and sanction, with 
or without modification, the schemes brought before it. It should also have 
the power to call upon promoters to carry out widenings or other works 
requiring the acquisition of property not scheduled in the application. 
Any regulations framed by this Board would require grave consideration, 
and if the Tramways Act of 1870 were taken as a basis, there were 
several details which specially needed revision. There was, of course, 
the question of purchase, and also a modification in respect of the 
obligations of tramway authorities to existing gas and water companies. 
Serious demands were frequently made by the latter, and it was desirable 


that in future there should be no doubt as to what the liability of the 
tramway authorities was. Assuming the creation of a Board to consider 
all applications for powers in connection with tramways, light railways, 
&c., the next point for consideration was whether such Board should be 
absolute, and whether decisions given by it should be subject to Parlia- 
men sanction. His opinion was that the Board should have absolute 
legislative powers, but subject to & right of appeal to Parliament, with 
the sanction of the Board, such sanction being granted in all cases where 
it was thought that the interests of the opponents were of such magni- 
tude that the proposals of the promoters ought to be submitted to 
Parliament. Such appeal should come before a Standing Joint Com- 
mittee of the two Houses. He also favoured the view that the 
powers of the Board of Locomotion should not be confined to legis- 
lation, but it should also have the right to deal with the various 
questions arising from time to time in connection with the con- 
struction and working of the undertakings authorised. These latter 
powers should be absolute. The Board should also appoint any arbi- 
trators in connection with the value of lands and properties to be 
acquired. Likewise the inspection and certification of the tramways as 
fit for public traffio should also be in the hands of the Board. Through 
bookings with railway companies should also be within the powers of the 
board. In cases of municipal tramways, he suggested that & clause 
should be inserted in every order, by which, in the event of a rate being 
levied for the working of the tramways, on an application by 20 or more 
ratepayers, an inquiry should be held to determine whether the loss 
incurred was due to mismanagement. If this were proved, then the 
board should be empowered to require a revision of fares, hours of labour 
and the rates of payment to the employés. The question of borrowing 
wers should also be left to the board. All the present notices and 
eposits required by Parliament at the instance of promoters, he thought, 
should be adhered to, and the inquiry should be held under similar condi- 
tions to those obtaining with Parlianient. Generally speaking, the powers, 
duties and responsibilities of such a Board would be extensive and 
onerous, but he believed the creation of such an authority, constituted of 
members having the necessary technical experience, would provide the 
most practical means of solving the problem before the Commissioners. 

Mr. C. E. BAKER, secretary of the Urban District Councils Association, 
said he had circularised a large number of local authorities around 
London with regard to the proposed tribunal, and the result had shown a 
general feeling in favour of such a body. 

Mr. А. E. GAYYTHORNE HARDY, chairman of the East London Rail- 
way Co., spoke with regard to the disagreement between the various 
companies who owned the lease of this railway, and the possibility that 
when the Metropolitan and District Companies’ lines, were electrified the 
pran physical junction between these and the East London line would 

broken. This he considered would be disastrous, and he appealed to 
the Commission to see that the possibilities of the East London line were 
fully considered in connection with any new scheme of locomotion for 
London. 

Mr. C. G. MOTT, chairman of the City and South London Railway Co., 
said that in 1897 he had advocated that the Board of Trade should exer- 
cise a controlling iafluence over future metropolitan railways. But this 
suggestion had rece#ved no support, and in consequence the City and 
South London Railway Co. had developed its line independently of any 
official supervision such as he had mentioned. The idea of the company 
had been to link up as many of the already constructed (and constructing) 
underground railways as 5 and there were now along its short 
length of line a oonsiderable number of охолоп stations with other 
lines. The company had suffered considerably by the opening of the 
electric tramways in the south of London, but there were indications 
that the traffic which had thus been lost was being slowly regained. 
When the City and South London Railway Co. took over.the powers 
of the City and Brixton Railway, its intention had. been to 
proceed with the construction of the line at an early date, and to 
connect it with the existing station at the Bank. But the effect 
of the low fares charged upon the London County Council tramways 
had so reduced the average fare upon the railway that the com- 
pany's stock had diminished somewhat in value, and it was, there- 
fore, at present im ible to raise the funds necessary for the construc- 
tion of the City and Brixton line. The City and South London Company 
was, however, making arrangements to p at an early date with the 
construction of its extension from the Angel (Islington) to King's Cross 
and Euston, by which it was anticipated that a large amount of traffic 
which now passed from the three northern railways there through the 
City and over London Bridge would travel by this line underground, and 
so relieve the streets. After 40 years’ experience of bills in Parliament, 
he considered that the present mode of procedure was, on the whole, the 
best. He was of the opinion that in London and for, say, 20 miles 
around, the powers of the Light Railway Commissioners should be with- 
drawn, and no tramways allowed unless sanctioned by Parliament, sc as 
to get complete unity of action as regards all traffic carried on the roads 
within the metropolitan area, Whilst urging that the responsibility of 
the Government should in no way be lessened, he thought a permanent 
committee should be appointed, consisting of two members appointed by 
the Home Office, two by the Local Government Board and three by the 
Board of Trade. This committee should sit frequently and report to 
Parliament at the commencement of each session on all bills affecting 
railways in the metropolitan area. One of the duties of this committee 
should also be the constant consideration of how best to improve the 
means of locomotion, to draw up comprehensive plans for that purpose 
and to lay its views before Parliament. It should also make suggestions 
to the London County Council and the various metropolitan borough 
councils upon any matters affecting the problem of traffic facilitation. 
This committee, however should have no power to enforce any of its 
suggestions, 
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Thursday, February 18. : 

Mr. ALBERT GRAY, counsel to the Chairman of Committees in the 
House of Lords (Lord Morley), said he regarded it as a disadvantage that 
each Committee considered the bills before it quite without reference to 
anything that had gone before it. Another disadvantage was the fact that 
all Parliamentary Committee work was crowded into about three months 
of the year, and was conducted under great pressure. But he did not 
favour the suggestion that a Joint Committee of the two Houses should 
consider all railway bills for London unless there were o preliminary 
hearing before a separate board. He laid great stress upon two 
hearings. Such a practice had a great effect in getting a bill 
into proper shape. At present no Committee inyuired into agreed 
clauses after the first hearing, and the second hearing, therefore, enabled 
the whole scheme to be thoroughly inquired into, with its amendments. 
Even assuming a preliminary inquiry by a locomotive board, he thought 
the advantage gained thereby would be confined to the scheme itself and 
that certain parliamentary details might be overlooked. If, however, 
one of the members of the board had parliamentary experience, this 
would not be an insuperable objection. He considered it highly incon- 
venient that there should be three methods of procedure for powers for 
the construction of tramways and light railways, and he proceeded 
to point out certain anomalies which had already been gone into 
by other witnesses. He was especially severe with regard to the 
action of many local authorities in the matter of giving consent to 
tramway promoters. When electric traction came into force the 
terms of purchase under the Tramways Act ought to have been 
increased to 42 years, and the powers of purchase should have been 
vested only in the County Council. Discussing the question of the estab- 
lishment of a special tribunal, he thought the experiment of a body of an 
advisory nature was well worth trying. The Board could make annual 
reports to Parliament, making suggestions for improving means of com- 
munication and improved methods. The promoters of all light railway 
and tramway schemes should place their schemes before this body, and 
no doubt the London County Council would assist by placing the reports 
of its own committees upon the various branches of the subject before this 
Board. The reports, of the Board would be quoted for what they were worth 
in Committees of Parliament. Such a body would have to consist of from 
five to seven members, two of whom should be engineers who were in prac- 
tice as consulting engineers and not in constructive work. With regard to 
parliamentary procedure, he advocated, as far as possible, the appointment 
of special committees in each House for London traffic schemes, t» consist, 
as far as possible, of the same members year by year. This was already 
done in the case of the Police and Sanitary Committees, and it had done 
much to attain continuity of policy. 

Mr. W. H. PARSONS, secretary and general manager of the East 
London Railway Joint Committee, described the conditions obtaining 
in connection with several of the stations on the line, to correct previous 
evidence. 

Friday, February 19. 

Sir THEODORE MARTIN, K.C.B., who is a Parliamentary agent, 
said that his experience had been largely with railway promotion. 
5 the Metropolitan District Railway deep] level tube he had 

no experience with tube railways. But it seemed to him tbat 
before any tube railways had been sanctioned in London, some general 
scheme of London railways should have been propounded. He thought 
it would now be best to wait until all the authorised lines were constructed 
and working before new ones were sanctioned. He regarded tube railways 
as being in a large degree experimental, for it was not conclusively proved 
that they were what they should be as regards ventilation (a point to 
which attention had not hitherto been sufficiently directed) and aiso as 
regards risks and dangers in the use of the lifts, and in tke event of acci- 
dents. ]f any further lines were to be sanctioned, they should certainly 
take the shape of a comprehensive scheme, and he thought no body 
would be better fitted to carry this out than the present Royal Commis. 
sion. Their experience in connection with their proceedings made them 
quite as fit to deal with this matter as апу newly constituted body. If, 
however, i$ was thought advisable to establish a new body, the members 
must be men of large experience, and any decision it might come to 
should be subject to the revision of Parliament. The public and private 
interests involved were so enormous that any other decision than а 


Parliamentary one would be unsatisfactory. From this it could be. 


inferred that he regarded the present system of submitting all schemes 
to two Parliamentary committees a thoroughly satisfactory one. 

In answer to questions by various members of the Commission, 
Witness said he did not think there would be sufficient work for a per- 
manent tribunal, and he also saw other difficulties in the way of its exis- 
tence. If it laiddown acomprehensive scheme, and no one would promote 
schemes to comply with it, there would be a complete deadlock. Again, 
Parliamentary committees would object to merely endorsing the views of 
such atribunal. They existed to sanction these matters after considera- 
tion by themselves. Even at present House of Commons committees 
ignored the opinions of the House of Lords and vice versa. 

Mr. C. 8. MEIK, who put detailed proposals for new streets and rail. 
ways before the Commission on February 5 (see Te Electrician, 
February 12), was recalled for the purpose of further cross-examination. 
in reply to Sir John Wolfe Barry, Witness said he had approached the 
problem from the point of view that the pressing need of London loco. 
motion was more roads, and that in constructing these he wished to take 
advantage of the wayleaves thus aiforded to increase the rallway and 
tramway accommodation, the combination rendering both more feasible 
from the point of view of finance. 

sir JOHN WOLFE BARRY: This principle has already been adopted 
in London ?- Iam not aware cf it. 

In the completion of the Circle line à new street was made from King 


that is hardly an example of what I have in view, because it was only 
& small portion of a street. 

I gather from your evidence that you propose to have an upper and a 
lower street ?—Yes. 

And that you devote the lower street to the heavy traffic and the upper 
street to the light and through traftic ?—Yes. 

I do not quite gather by what means you are going to give access from 
the low-level to the high-level streets. Is it by inclined roads ?—Yes. 
[Witness here entered into & lengthy explanation of a large number of 
plans.] 

You consider 160ft. the minimum width for the two main avenues ?— 
Yes. In Paris the boulevards have a maximum width of 240ft. and an 
average width of 140ft. | 

How would the lower road be lighted ?— There would have to be arti- 
ficial lighting except at the points wheie the upper deck joined with the 
lower. At these points there would be natural lighting. 

Continuing, Witness said that all the shop fronts would be on the upper 
deck, and along е, sides of the lower deck there would be basements and 
cellars. ‘ 

Sir JOHN WOLFE BARRY: What occurs to me is that if the lower 
deck would not be worth anything commercially, except for warehouses, 
what is the advantage of raising the road instead of lowering it. Is ita 
matter of expense. Why not lower the road and have a street, say, 16ft. 
below the present level, having, as the upper deck, the existing roadway? 
— Then your through traffic would have to go on the lower level. The 
object is to take all through traffic over the top of the other roads. Then, 
again, in sinking the roads you have to deal with the river, and on the 
south side there would be difficulties because the ground is below the high. 
water level. We have made several attempts and think this is the best 
result. 

My idea was to sink the roads rather han sacrifice the present front- 
age ?— You are not sacrificing the frontage. You get an additional frontage 
with warehouse accommodation below. К 

May I ask you if you have estimated the cost of works very fully ?—I 
have taken the Parliamentary estimates. | 

And the land ?—Speakiog generally, the estimate is taken more or less 
en bloc street by street, and not house by house. : 

Then with regard to the upper railway, where is that accommodated 
— It would bein the middle of the upper road over the motor road, and 
on either side of the latter there would be electric tramways. 

Continuing, Witness said that the cost per mile of the double-deck 
avenue would be £605,000, and for the single-deck streets £180,000. The 
net cost of the property and works (allowing for recoupment) upon the 
north and south avenue was £4,574,000, and upon the west to east route 
£16,737,060, a total of £21,311,000. А И 

Мт. WALTER BEER, who has co-operated with Mr. Meik in devising 
the scheme above referred to, said it was estimated that with suspended 
railways, the capital would be repaid in 49} years, and with shallow sub- 
way tramways in 85} years, but if tube railways were adopted there 
would be an annual deficit of £36,477. This was estimating interest 
at 3} per cent. 

Mr. RALPH LOW, who had estimated the value of the lands and 
buildings and the recoupment from the sale of surplus lands, corrobora 
the figures put forward by the two previous witnesses. | 

Evidence was then heard on behalf of the Cab Drivors' Union and the 
London Cab Drivers' Union. 

The Commission adjourned. 


CORRESPONDENCE. 


— — 


M. BLONDLOT'S N-RAY EXPERIMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Six: Since the date of my last letter on this subject, published 
in your columns on January 22nd, I have made further numerous 
endeavours to confirm M. Blondlot’s experiments. It is by no 
means difficult to obtain some of the effects that M. Blondlot 
describes, but so far as my observations go, these effects, wheu 
obtained, are in every case due simply to heat. 

The luminosity of calcium sulphide is considerably affected 
by minute differences in temperature. For instance, a com 
taken from one's pocket and held at the back of a calcium 
sulphide screen will, in a few seconds, show through the screen 
аз а disc of increased luminosity ; or again, when two small 
caleium sulphide screens are placed upon two pieces of similar 
metal differing in temperature by only about 2-F., it is easy to 
discover which of the two pieces of metal is the warmer by the 
superior luminosity of the screen placed upon it. This, l 
think, is the explanation of the experiment described m your 
contemporary Nature for the 18th inst., where it is stated that 
“if one of these screens be laid on the floor when it is very 
fecbly fluorescing it will be invisible, but its light will increase 
when it is placed on the top of the foot and the muscles put 
into action." 

I have repeated this experiment with home-made screens 
with entire success, my method being to use two screens, each 


William street to the Tower, under which the railway ran? Yes, but 1 about. 16mm. by 2mm. in size, of normally equal luminosity. 
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When one is placed on the foot it brightens up considerably 
as compared with the other. This experiment is at first sight 
most convincing, but unfortunately for the N-ray theory, I 
find no necessity for the presence of the foot at all. A boot 
newly taken off and still retaining some warmth, or any other 
warm object, acts equally well; while if one screen be placed 
on the foot and the other upon a can of water heated to the 
same temperature as the foot, no difference between the 
luminosity of the two screens can be detected. Again, the 
foot experiment cloes not succeed if a good thickness of paper 
or cardboard is placed between the foot and the screen so as 
to prevent the transference of warmth to the latter. 

According to another experiment that I have tried, a 
large calcium sulphide screen was exposed to a large Nernst 
lamp, one-half being shaded with lead and the other with 
several thicknesses of black paper, so that only half was 
exposed to the N rays. Visually no difference could be 
detected in the brightness of the two halves of the screen, 
but on exposing a gelatino-bromide photographic film in 
contact with the screen for some three minutes it was found 
on development that the portion of the photographic film 
that was in contact with the half of the screen that was shaded 
by the paper only was considerably more fogged than the 
other half. Here again, however, the result was clearly due 
to heat, the black paper being perceptibly warm to the touch, 
as when, in place of paper, a thin aluminium sheet was 
employed and the experiment repeated, no difference at all 
could be noted between the two halves of tho developed 
photographic film. | 

Since making this experiment I have, when using two very 
small separate screens, one shaded only by very thin aluminium 
and the other by thick lead, succceded in observing some 
slight excess in brightness in the former over the latter, but 
this has been discernible only when the aluminium had 
become appreciably warmed by the heat radiated from the 
lamp, so that the difference in temperature would, in light of 
my other experiments, entirely account for tho effect. It is 
indeed very difficult altogether to eliminate the heut coming 
either from a Nernst lamp or an Auer burner except by using 
materials such as, for instance, alum water, which, according 
to M. Blondlot, are opaque to tho N rays. This in itself is 
instructive, as is also the point noted by M. Blondlot that the 
brightening of the screen under the intluence of the N rays 
is not instantaneous but is gradual, as also are most thermic 
effects. 

During the past fortnight there have boon published in your 
columns and elsewhere details of some new investigations 
made hy M. Gutton and communicated by Prof. Poincaré to 
the French Academy of Sciences, according to which the 
luminosity of calcium sulphide screens is increased by their 
being placed in a non-uniform magnetic field. It is stated by 
M. Gutton that only a weak field is necessary and that the 
effect is very sensitive. Having spent considerable time in 
endeavouring to confirm this observation without the slightest 
success, it would interest me to know whether anyone else has 
tried it, and with what result. ds 


As everyone who has experimented on similar lines is aware, 


investigations of these descriptions аго full of pitfalls, and it is 
very easy to see what one expects. For instance, if two or 
more faintly, but equally luminous, calcium sulphide screens 
of small dimensions, placed 2in. or 3in. apart, are observed, one 
will occasionally become dim, and it is quite easy with a little 
practice, while looking directly at the screens, to make any one 
of them actually disappear at will, this being due to certain por- 
tiens of the retina being much less sensitive to these weak radia- 
tions than other portions. However, one can scarcely suppose 
that a scientist of M. Blondlot’s antecedents and experiences сап 
have deceived himself, or have been deceived by others, in 
regard to the numerous positive results that he has obtained; 
and those who have unsuccessfully tried the experiments can 
only imagine that, assuming that the phenomena observed are 
really objective, they are only visible to certain individuals. 
Whether the persons who can, or those who cannot, see these 
ellect3 have abnormal sight further investigations alone can 
show.— Yours, &c., A. A. CAMPBELL SWINTON. 


London, Feb. 23. 


THE INHERENT REGULATION OF ALTERNATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : Mr. H. S. Meyer, in his Paper on “ Voltage Regula- 
tion in Alternating-current Systems,” commenced in your last 
issue, says that the method of specifying the inherent 
regulation by the fall in voltage from no load to full load 
should be abandoned in favour of the method which limits 
the rise in voltage between full load and no load. I, in com- 
mon with a great number of engineers, both in this country 
and in America, do not agree with him, and it is well to put 
forward at this time the arguments which favour our view of 
the matter. 

Are we to look to the interests of the user of the alternator, 
or are we to look to the interests of the manufacturer who 
wishes to make a cheap generator perform a showy feat? If 
we look to the interests of the user we will ask fora test of the 
regulation which will insure good operation under the actual 
conditions of use. 

Now, the most common case for an alternator to show its 
good or bad behaviour is when the load is coming on suddenly. 
The machine begins lightly loaded at normal voltage. Demands 
for powcr are made suddenly, and before the attendant can 
bring up the voltage further demands are made. With a bad 
regulating machine, the voltage falls below normal and jumps 
up and down with the variations of the rheostat and the state 
of load. A machine with saturated poles showing good regu- 
lation only from full load to no load, and not from no load to 
full load, behaves badly just when good behaviour is needed. A 
machine which shows good regulation from no load to full load 
always behaves better still under the opposite conditions, so 
that the test that Mr. Meyer would abandon is just the one 
the user should try. 

The rise in voltage when the load is thrown off can 1 5 
be made small by saturating the iron. But saturation of the 
iron in an ordinary alternator is, from the user's point of view, 
a bad thing. It limits the overload capacity of the machine. 
It prevents the maintenance of the voltage at low power 
factors, or causes excessive heating of the field coils. It 

revents the adjustment of the voltage of the machine between 
imits which the user may find convenient. 

The manufacturor of inexpensive alternators may wish to 
abandon the crucial test of performance, but the user and his 
consulting engineer, both in this country and in America, will 
continue to call for it. 

There are several points in Mr. Meyer's excellent Paper to 
which exception should be raised, but these I will leave for 
another occasion. — Y ours, &c., MILES WALKER, 

Manchester, Feb. 24. 


EDDY CURRENTS IN DYNAMO MACHINES. 
TO THE EDITOR OF THE ELECTRICIAN. | 


SIR: It is possible to decide the question of eddy-current 
distribution once for all by comparing the efficiences of two 
machines, one with solid poles and yokes the other laminated. 
It would be better still to usc the same armature and bearings, 
and to change the field magnet system, all dimensions and flux 
densities being the same in the tivo cases. An improvement 
of 1 or 2 per cent. in the latter case would placo the question 
beyond doubt. The most convenient size for such a test would 
be about 5kw. The second armature tested, quoted in the 
appendix to the Paper, should read 0-5kw., not kw. 

Mr. Press has suggested that the unlocalised loss might 
occur in the core teeth. The loss there depending on В: is 
no doubt greater, but my experiments were made on smooth 
core armatures. Assuming that the friction and windage loss 
increases as the 1:5 power of the speed, and that the top 
of the Napp diagram is straight, the following will enable the 
eddy-current index * to be found. | 

Correcting for the slight heating of the armature winding, 
the power supplied to a motor running light may we written 

= ап + bul? + сн", E 
or w nm ab nda cut. 
This is the curve which is found by expertment to be a 
straight line, so that we may write 
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The coefficient b is determined by driving the machine with 
fields unexcited from another motor at various speeds ; Ё is the 
tangent the above straight line makes with the speed axis. 


From this (a) =kn -0v n 
"à kn, — b Jn, 


log CUM ELS 
Ет 0 J, 1. 
„(7з 
log (=) 

To find z it is only necessary to run the machine, first as a 
motor, light, at two speeds, n, and n, ; secondly, from another 
machine at the same speeds, but with unexcited fields. The 
eddy-current loss so found is for the whole machine, and if 
the 1:5 law holds x must be less than 2. 

I sincerely thank Mr. Field for the trouble he has taken 
with my Paper, and hope that it will soon be possible to make 
the tests here suggested. — Yours, &c., 

Newcastle-on-Tyne, Feb. 22. 


and r= 


W. M. THORNTON. 


MEASURING THE RESISTANCE OF SECONDARY 
BATTERIES. 
TO THE EDITOR OF THE ELECTRICIAN 

SIR : Can any of your readers suggest any better method 
of measuring the internal ohmic resistance of a battery of 
54 storage cells, as distinct from the polarisation effect always 
produced when any discharge is taken or charge given, than 
the one described below ? 

As will be seen, the question of accuracy turns on whether 
the polarisation produced when a storage cell is discharging is 
the same as when the cell is being charged with the same 
current, although, of courze, in the two cases the direction is 
opposite :— | 


Е 

— 
AD is the battery of 54 cells split up into two halves of 27, 
AB and CD, joined in opposition to each other. The E. M. F. 
across AD is measured by an electrostatic voltmeter and an 
auxiliary cell, E, is then joined to the terminals through 
an ammeter and adjustable resistance, so that AB is charging 
and CD discharging. 

The volts across AD are again measured with the current 
passing, from which the internal resistance can be found, 
(Ei E:) / C. The test is repeated, but with E connected in the 
opposite direction to before, when the same result should be 
obtained. Both the ammeter and voltmeter readings would 
be corrected by potentiometer to ensure absolute accuracy. 

If the polarisation effects exactly neutralise each other in the 
two halves the result apparently gives the true resistance 
without the disturbing effects which polarisation otherwise 
introduces. — Yours, &c., SECONDARY. ^ 


London, Feb. 20. 
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PARLIAMENTARY INTELLIGENCE. 


— — 


Petitions have been presented against the following bills since our last 
issue: — Belfast Corporation Tramways, by the Great Northern Railway 
Co. of Ireland and the Belfast and County Down Railway Co.; Bristol 
Tramways (Extensions), by the Midland Railway Co.; Chesterfield Cor- 
poration Tramways, by the Midland Railway бо. and the Derbyshire 
County Council; Holywood Tramways, by Belfast Corporation and 
the Belfast and County Down Railway Co.; Lothians Electric Power, by 
the North British Railway Co., Edinburgh and Leith Corporation Gas 
Commissioners, Caledonian Railway Co., Lanarkshire County Council. 
Midlothian County Council, Pioneer Electric Supply Co., Edinburgh 
Corporation, Edinburgh District Water Trustees and the Leith Water 
Purifier and Sewage Commissioners; Manchester Corporation Tram- 
ways, by Stretford Urban District Council, Sale Urban District Council, 
London and North-Western Railway and the Manchester and South 
Junction and Altrincham Railway Companies; Mid.Cheshire Tram- 
ways, by Stockport and Hazel Grove Carriage and Tramway Co. and 


London and North-Western Railway Co.; Newcastle-upon-Tyne Tram- ! 


+ 


ways, by the Durham County Council, Tyneside Tramways and 
Tramroads Co., Newcastle-upon-Tyne Electric Supply Co. and the 
Tynemouth Improvement Commissioners ; North Wales Electric Power, 
by Flintshire County Council and the Llandudno Urban District Council ; 
Portmadoc, Beddgelert and South Snowdon Railway, by the Carnarvon 
Harbour Commissioners; Preston and Blaekburn Tramways, by the 
Lancashire and Yorkshire Railway Co. ; Preston-Lytham Tramways and 
Tramroads, by the Lancashire and Cheshire Coal Associstion and the 
Mining Association of Great Britain; Preston, Chorley and Horwich 
Tramways, by the Liverpool Corporation and the Lancashire and York- 
shire Railway Co.; Stretford Urban District Council, by Stretford Gas 
Co., Trafford Park Estates, West Manchester Light Railways Co., 
British Westinghouse Electric and Mfg. Co. and the Manchester and 
South Junction and Altrincham Railway Co.; Ulster Electric Power, by 
the Belfast Corporation and the Great Northern Bailway Co. of Ireland; 
West Riding Tramways, by the Midland Railway Co., West Lancashire 
Coal Owners Association and the Lancashire and Yorkshire Railway Co. 

The London and North. Western Railway Co. has withdrawn its petition 
against the London County Council (Tramways and Improvements) Bill., 

Standing Orders of the House of Lords have been complied with by the 
following Bills :— Southport and Lytham Tramroad, Clyde Valley Electric 
Power and the North Wales Electric Power. | 

Standing Orders of the House of Commons have been complied with by 
the following Bills:—Charing Cross Euston and Hampstead Railway, 
Great Northern and City Railway (Extension of Time), and the Baker 
Street and Waterloo Railway, Watford and District Tramways (Extension 
of Time), Preston and Lytham Tramways, and the Saddleworth and 
Springhead Tramways (Abandonment). 

In the House of Commons on Thursday last week, the Torquay 
Tramways Bill was read a second time. On Monday the North-Western 
Electricity and Gas Power Bill and London, Camberwell and Dulwich 
Tramways Bill were read a second time. On Tuesday the Rotherham 
Corporation Bill was read a second time. On Wednesday the Baker 
Street and Waterloo Railway, Charing Cross, Euston and Hampstead 
Railway, Great Northern and City Railway (Extension of Time) Bills 
were read a second time. The London County Council Tramways and 
Improvements Bill was ordered for second reading. 

In the House of Lords on Thursday last week, the Portmadoc 
Beddgelert and South Snowdon Railway Bill was read a second time, On 
Friday the Ilford Urban District Council, Lothians Electric Power and 
the Stretford Urban District Council Bills were read a second time. On 
Monday the following were read a second time: – Isle of Thanet Tram- 
ways, Derbyshire and Notts. Electric Power, Leicestershire ard Warwick: 
shire Electric Power, Metropolitan District Railway, Preston, Chorley 
and Horwich Tramways, Govan Burgh Electricity, Southport aod 
Lytham Tramroad (Extension of Time) and the Belfast and North-East 
Ireland Electricity and Power Gas. 

The Standing Orders Committee of the House of Commons had before 
it on Tuesday the London United Tramways (Railways) Bill, which, м 
reported in our last issue, was reported by the examiners of private bills 
as not having complied with standing orders. The Committee decided 
that the standing orders had not been complied with, and that the bill 
could not, therefore, proceed. 

When the St. Marylebone Electric Lighting bill came up for second 
reading in the House of Commons on Tuesday, Mr. Horner, who had 8 
motion on the paper to move the rejection of the measure, did not avail 
himself of it, and the bill was accordingly read a second time witbout 
discussion. 

Mr. Goddard has since put a notice on the paper that next Tuesday he 
will move the following: — That it be an instruction to the Committe 
to which the St. Marylebone Electric Lighting Bill is referred to insert 
the f. llowing clause :—'* The Council shall once in every year, after Я 
fist year's working of the electric lighting undertaking, cause to be lai 
before them a statement and balance-sheet of the accounts of the electric 
lighting undertaking, drawn up in accordance with the form of accounts 

rescribed by the Board of Trade for a local authority under the Electric 
Lighting Acts of 1882 and 1888, and the Council shall thereupon Dx 
annually the charges to be made for the supply of electrical energy 2 
the then ensuing year at such rates (not exceeding the maximum me. 
ified in the order of 1898) so that as far as it is reasonably practicab 

e revenue for that year shall not be less than the estimated amount 

the expenditure and the charges for interest and sinking fund for that 


т. 

The Electric Lighting (London) Bill was reported in the Houre af 
Commons on Monday for second reading. Yesterday it was read в 
second time and referred to Committee. У 

The Victoria University (Manchester) Bill wil) be read a tecond time in 
the House ofLords on Thursday next, March 3. 


THE METRIO SYSTEM. 


In the House of Lords on Tuesday Lord BELHAVEN, in moving the 
second reading of the bill for rendering compulsory the adoption of 
metric system of weights and measures, said the Government apparen : 
held the view that public opinion was not yet formed sufficiently in pied 
of the metric system to make it compulsory. He thought, however, In 
the commercial classes especially were strongly in favour of this bill. ы 
1895 a Select Committee of the House of Commons had dealt with t 
subject, and the evidence taken showed that the unsatisfaotory condition 
of our weights and measures seriously interfered with our comme 
especially our foreign trade. The Select Committee made . 
mendations—(1) that the metrical system be at once legal к 
all purposes; (2) after a lapse of two years it should be made comp B 
by Act of Parliament; (3) that the system be taught in all public elem 
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tary schools. The results in the schools, however, had not been satis- 
factory. The only countries in which the metric system had not yet been 
adopted were Great Britain and her dependencies, the United States and 
Russia. A bill was, however, before Congress to introduce the system, and 
Russia had already taken some steps in the same direction. The adoption 
of the metric system would not only be of enormous advantage to trade, 
but the educational advantage would also be great. The present system 
was incomprehensible to foreign nations using the metric system, 
and they, therefore, preferred to pay more for an article elsewhere 
than to come here for it. If this bill were to become law, and 
our Colonies were to follow our example, 85 per cent. of our trade would 
be exported to countries in which the metric system was used,and doubt- 
less the system would then soon become universal. He had that day 
presented to the House petitions in favour of the bill from 30 town and 
city councils, and 40 chambers of commerce, from retailers and trade 
unions representing 289.000 workers, and from teachers’ associations. 
inspectors of weights and measures, and others. He hoped in a week's 
time to present nearly as large a number of supplementary petitions. It 
was objected that the change might upset and irritate the uneducated. 
but the experience of other countries proved that if after the passing of 
such a measure a due interval were allowed for the people to become 
familiar with the new standards the system was received favourably, and 
there was no desire to revert to the old system. A third objection to the 
present proposal was the cost to which traders, and especially small 


traders, would be put to provide new weights. The advantages which 
would follow from the adoption of the metric system, however, would 
soon recompense them for this expenditure. He agreed with a fourth 


objection, that most of the benetit of the metric system would be lost if 
a decimal coinage were not introduced ; but even so the change would lead 
to a great improvement in the conduct of business affairs, and he did not 
think the one should wait upon the other. The bill provided that the 
metric system should become compulsory on April 5, 1906, or at such 
later date as might be directed. It was, therefore, left to the discretion 
of the Government to fix the date for inaugurating the compulsory 
adoption of the system. 

Lord COLCHESTER doubted whether the time had come for making 
the system absolately compulsory. 

Lord KELVIN said we had had nine years’ of permission to use the 
metric system and had lost enormously by not taking advantage of that 
permission. He did not attach the smallest weight to any one of the 
objections raised against the definite and compulsory introduction of the 
system. We should lose much bya single year more of waiting. He 
believed that whatever difficulty might be caused in factories. great or 
small, would in a month's time be far more than compensated for by the 
diminution of labour which the change would produce. The decimal 
system originated in England. In 1783, James Watt suggested a plan 
which was in every respect the system adopted by the French philoso- 
phers seven years later. Curiously enough, he anticipated Herbert 
Spencer's objection to the metric system, which was that it ought to be 
duodecimal. If each of oue hands had six fingers, then duodecimal sub- 
division might be convenient, but decimal arithmetic was absolutely 
settled, and no complicated sub-divisions should be permitted. Some 
time ago, while experimenting with a rifle, he was misled by the resem- 
blance in the tables of weights of different dimensions, and, as a result, 
put into the rifle too large a charge, If he had not discovered his mis- 
take in time he might have been blown up. He hoped that the bill would 
be allowed to pass the second reading, and that it would not be referred to 
a Select Committee. It should be rent forward with full pressure to the 
other House, because its final passing into law would be an enormous 
gain to the British people. 

Lord WOLVERTON, speaking for himself, and not on behalf of the 
Government, said that he was in favour of the bill, but the Government 
thought that it should be referred to a Select Committee of the House of 
Lords. At present there were 80 different denominations represented by 
155 different kinds of weights and measures, but the bill proposed to 
reduce these to 30 denominations represented by 53 different kinds of 
weights and measures. With reference to clauses 7 and 8 of the bill, 
which dealt with the constructions of Acts of Parliament, bye-laws and 
deeds as to weights and measures, these clauses might lead to some 
curious results, citing railway rates, sales of land, the price of gas and 
legislation relating to the gallon. Some provision would have to be made 
to call in the old weights and measures, otherwise the bill might be 
ineffective. Another point was the difficult nomenclature which needed 
simplification. These were points which should be examined by a Select 
Committee ; but, on behalf of the Government, he offered no opposition 
to the second reading. 

Earl SPENCER was strongly of opinion that the bill should go forward, 
but he did not think that it should be referred to a Select Committee. 
The question had been sufficiently reported on in a blue book of a com- 
mittee, presided over by Sir Henry Roscoe, which sat in 1895. | 

The Marquis of LANSDOWNE said that the existing system was dis- 
tracting to learners and obstructive to trade, home and foreign. He was 
tempted to cap the story told by the noble and erudite lord on the back 
benches. Some time ago a friend of his was travelling on the Continent, 
and being indisposed he sent an English prescription to be made up by 
a local practitioner. In due time a box of pills, each the size ofa small 
marble, was delivered, and being so intimidated by their appearance his 
friend decided not to adopt the remedy. It appeared subsequent y that 
the chemist's assistant who had made up the pills did not know the 
difference between & grain and a drachm, with the result that each of 
those torpedoes contained about 30 grains of calomel. The report of the 
Select Committee of 1895 was a very short one, and was a perfunctory 
treatment of a difficult subject. If the bill were sent to a Select Com- 
mittee no undue delay would occur, and it would stand a greater chance 
of success. 


The Earl of ROSEBERY was of opinion that the bill should not Le 
referred to & Select Committee, as all that needed to be inquired into was 
contained in the 1895 report. When it was remembered that nearly two 
centuries ago the country faced the difficulty of adopting a totally new 
calendar, he did not think there would be any trouble experienced in the 
change in weights and measures. He thought the change would be of 
infinitely more advantage to the commerce of the country than all the 
fiscal remedies proposed by the members of the Government. 

The Earl of SELBORNE said the Select Committee of 1895 con- 
sidered a policy, not a bill, whereas the Select Committee in the present 
instance would pursue the opposite course. The bill, after second 
reading, should go to a Select Committee, as that would be the most 
convenient way of passing it through that House. 

The Duke of RUTLAND agreed if the bill was referred to the Com- 
mittee, but not if the su"ject as well as the bill were referred to them. 

Lord TWEEDMOUTH suggested thatefter the bill had passed the House 
of Lords it should be made a Government bill in the House of Commons 

The bill was then read a second time, and on the motion of Lord 
WOLVERTON it was referred to а Select Committee. 


The following are among the petitions which have been deposited in the 
House of Lords in favour of the bill :—Corporations of Folkestone, Stock- 
port Chatham, Inverness and Brighton, the Chambers of Commerce of 

heffield, Liverpool and Wolverhampton, the London Association for the 
Protection of Trade and a large number of town and county councils. 


LONDON COUNTY OOUNOIL (TRAMWAYS AND 
IMPROVBMENTS) BILL. 


When the bill comes up for second reading in the House of Commons 
next week, Sir Frederick Banbury will move that it be an instruction to 
the Committee to omit tramway No. 2—i.c., the line along the 
Embankment, 

Yesterday the Standing Orders Committee of the House of Lords 
decided that Standing Order No. 22 (consent of local authority) with 
regard to tramway No. 1 (along Tottenham Court-road) could be dispensed 
with. The measure was referred back by the Examiners owing to the 
consent of the Holborn Borough Council not having been obtain The 
bill will therefore now proceed to the committee stage. 


— — — — 2 


LONDON OOUNTY OOUNOIL TRAMWAY RAIL 
CONTEAOTS. 

In the House of Commons on Monday, Sir THOMAS DEWAR asked 
the President of the Board of Trade what were the number and value 
of contracts for rails and railway material placed by the London County 
Council with foreign makers during the past five years, and what per- 
centage of these orders were secared by German firms. 

Mr. GERALD BALFOUR replied that the information asked for did 
not come within the knowledge of the Board of Trade in the ordinary 
course, but from a statement supplied him by the London County Council 
it was shown that the total value of all contracts let by the London 
County Council for tramway works was about £2.000,000, of which 
amount £150,000, or 74 per cent., represented fureign work. The Council 
began by restricting the tenders for this work to British firms, but owing 
to the limited number of tenders and high prices it adopted open com- 
petition, and, as the result, all materials were n ow being obtained in this 
country and at much lower prices. Altogether the Council ostimated 
that it had saved in rails alone about £40,020 by its policy of open com- 
petition. No contracts had been sent to Germany. 


— — — — —- -——— 


TELEGRAPHIC ADDRESSES. 


LORD STANLEY in a printed reply to Sir R. Hermon-Hodge in the 
House of Commons on Friday last week stated that Henley-on- Thames 
is accepted as one word in a telegram under the rule which stated all 
names of towns aud villages in the United Kingdom are counted as one 
word." Goring-on-Thames did not come under this rule because it was 
not the name of a town or village. The name of the village near Reading 
was Goring. - | 


ROYAL COLLEGE OF SCIENCE. 

In & printed reply to Mr. Allhusen in the House of Commons on 
Monday, Sir WILLIAM ANSON said that no proposal was at present 
before the Board of Education for the transfer of the Royal College of 
Science to the University of London. 


THE POST OFFICE TELEPHONE SYSTEM. 


In the House of. Commons yesterday (Thursday), Mr. JOHN CAMP. 
BELL asked the Postmaster- General whether he could state the amount 
expended on the new telephone system, whether that system was now 
completed, and, if not, would he explain why hundreds of men, many 
with a record of long service, had been discharged. 

Lord STANLEY : The expenditure on the London telephone exchange 
system amounted to £1,495,602 on Dec. 31 last. The system is not yet 
complete. The extension is dependent on further funds by Parliament, 
and I hope shortly to move a resolution for leave to introduce a bill to 
provide additional capital for this purpose. It has been necessary to 
restrict the expenditure on telephone work in London and to reduce the 
number of workmen employed, in order to avoid exceeding the expenditure 
authorised by Parliament. If, as I hope, further expenditure is authorised 
&t an early date, tbe works will be pressed forward as rapidly as possible. 
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LEGAL INTELLIGENCE. 


Parker v. London County Council. 


This case came before Mr. Justice Channell on Monday on an order of 
a Master in Chambers for the determination of a point of law raised by 
defendants, .The London County Council, who, by virtue of Acts of 
Parliament, had acquired the tramways of the London Tramways Co., 
and at the time of the accident were working the tramways with funds 
provided out of the rates, were sued for damages for injuries alleged to 
have been caused by their negligence. On June 16, 1902, plaintiff, whilst 
a passenger on one of defendants’ tramcars, sustained injuries in an 
accident which occurred to the car on which he was being carried, through 
the alleged negligence of defendants' servant, the driver of the car. On 
Jan. 12, 1903, plaintiff issued a writ claiming damages for the injuries, 
but defendants contended that they, in carrying on the working 
of the tramcars, were protected by the provisions of the Public 
Authorities Protection Act, 1893, and that, inásmuch as the plaintiff had 
not commenced proceedings within six months of the negligent act com- 
plained of, the action was barred by the limitation provided by sec. 1 (a) 
of that statute. The question for decision was whether or not this con- 
tention was in law a good defence to the action. 

Mr. Justice CHANNELL said that he had come to the conclusion that 
the matter was concluded by authority and that he must give judgment 
for the defendants. The London County Council, by the combined opera- 
tion of several Acts of Parliament, had acquired certain tramways and 
had been empowered to workthose tramways. The question was whether 
or not the accident in question was one to which the Public Authorities 
Protection Act applied. The complaint against defendants was that of 
negligence in working the trams. If the matter had been open to him, 
he would have been inclined to say that on the true construction of the 
section defendants would have been protected from the consequences of 
negligence in the course of theconstruction of the tramways, but that they 
would not. be protected from the consequences of their servants’ negligence 
in carrying on the work in relation to the working of the trams after the 
construction was completed. The case was covered by the authorities, 
however, and in particular by the case of The Ydun,” in which a muni- 
Se corporation had become & harbour authority with powers to take 
tolls from ships entering the harbour. The harbour master was negli- 
gent. Inan action to recover damages from the corporation for the con- 
sequences of that negligence, it was held that the corporation, in carrying 
on their duties in respect of the harbour, were protected by the provisions 
of the Public Authorities Protection Act. He therefore gave judgment 
for defendants, with costs. 


——— — — À 


Rhos Gas Oo. v. British Blectric Traction Oo. 


At Wrexham County Court last week, Sir Horatio Lloyd delivered 
judgment in an action brought for the recovery of £23. 3s. 3d., cost of 
re- arranging plaintiff company's mains. It appeared that in May last 
defendants were arranging for the extension of the electric tramways 
from Johnstown to Rhos, when negotiations took place as to the plotting 
out of the gas mains. Plaintiffs alleged that it was agreed they should 
move the mains where necessary, and that defendants should be charged 
only the actual cost of the work,  Defendants submitted that his 
Honour had no jurisdiction, and that, if he had, they were not liable. 
His HONOUR said the only question to consider was whether there 
was an agreement between the parties. The whole tenor of the corre- 
ndence, he considered, showed that there was an underlying agreement 
that whatever work was necessary should be done, and that defendants 
were to pay for it. Judgment would be for plaintiffs for the full amount 
claimed, with costs. 


— — — — 


Marshall v. Lock. 


In the King's Bench Division yesterday, before Mr. Justioe Darling and 
& common jury, an action was commenced in which Mr. Alfred William 
Marshall sued Mr. J. H. Lock, of 78, Temple-chambers, Bouverie-street, 
London, E.C., to recover £70 paid as premium and other moneys paid to 
defendant for binding plaintiff's son as an apprentice to electrical.engi- 
neering and motor and generál engineering. Plaintiff alleged that defen- 
dant had fraudulently held himself out, and by verbal and written 
misstatements represented himself as being capable of taking plaintiff's 
son as an apprentice on the basis of an advertisement appearing in a 
number of journals, when, in fact, he was not in a position to do so. 

À report of the action, which not concluded when the Court rose, will 
appear in our next issue. 


National Electric Traction Oo. (Ltd.). 


Mr. Justice Byrne on Tuesday made a compulsory order winding up 
this company. 


Wireless Telegraphy on the Amazon. —Enqineering News of 
New York states that wireless telegraph communication is to 
be attempted between Para, Brazil and Manaos, 1,000 miles 
up the Amazon. A land-line telegraph between these points 
is impossible and the submarine cable recently laid in the bed 
of the river to connect them is said to be frequently out of 
order. From Manaos the service may be extended to Iquitos 
and other centres of the rubber trade on the upper Ámazon. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


The Council of the Institution of Electrical Engineers desire to 
receive applications for the position of secretary vacant by the death 
of Mr. W. G. McMillan. ‘Commencing salary. £500 per annum. 
Applications to the chairman of the Secretaryship committee, Insti- 
tution of Electrical Engineers, 92, Victoria-street, Westminster, 
London, S.W., by March 7. See also announcement in our adver- 
tising columns. 

The Council of the University of Liverpool invite applications for 
the Chair of Physical Chemistry. The emoluments are derived 
from a fixed salary and a share of fees, the total guaranteed to be 
not less than £600 a year. Further particulars from the registrar, 
to whom applications by April 1. See also advertisement. 

Bridlington Corporation require & clerk of works for their elec- 
tricity supply scheme. Salary £4 per week. Applications to town 
clerk (Mr. A. E. Matthewman), Town Hall, Bridlington, by noon 
March 8. See advertisement. 

Manchester Tramways committee require a euperintendent of 
their parcels department. Applications by March 12. 


Mr. Philip Williams, of Bangor, has been appointed, out of 150 
applicants, resident electrical engineer at Holyhead at a commencing 
salary of £140 per annum. 

Bradford Electricity committee recommend the appointment of 
Mr. T. Roles, of Poplar, as assistant electrical engineer at £250 per 
annum. 


Acton.—A special meeting of the Council was held on Friday last 
to consider the proposed agreement with the Metropolitan Electric 
Supply Co. by which the company are to supply electricity in bulk 
for 27 years. The Council have the right to acquire the Acton 
undertaking at nine or 18 years. 

The Council's consulting electrical engineer (Mr. W. Н. Tazxrnax) 
recommended the insertion of a clause that the agreement should only 
take effect subject to the consent of the Local Government Board to the 
borrowing by the Council of the necessary capital. 

The CHarRMAN did not favour the suggestion, as he considered it 
„almost impossible for the Board to refuse. 

The agreement was approved and ordered to be sealed. 


Argentina.— Messrs. E. E. Clerice & Co. have obtained a con- 
cession for construeting a mechanically-operated street railway from 
Bahia de San Blas to Carmen de Patagones; and a French syndi- 
cate has been formed in Buenos Ayres having for its object the 
construction and equipment of & network of street railways in the 
provinces of Cordoba, Buenos Ayres and Santa Ёё. 


Barnstaple.—The results of the first year's working of the elec- 
tricity department to Jan. 28 show working expenses £1,487, 
including coal (£453), water (£156), engineer's salary and wages 
(£528); receipts were £2,168 (including £1,384 from supply to 
private consumers at 6d. per unit and £740 from public lighting), 
showing £676 gross profit. Interest absorbed £591, leaving £85 
towards sinking fund charges. The number of private consumers 
has increased to 168. Supply would shortly be given in Newport. 

On Monday the Council decided, on the recommendation of the 
Electric Lighting committee, to reduce the price of current to 
private consumers from 6d. to 5d. per unit. 

Bath —At last week's meeting the Council discussed the proposal 
of the Tramways c-mpany to lay electric tramways from the Great 
Western Railway station to the Guildhall. The matter was, how- 
ever, referred back to the Tramway committee. The recommen- 
dation of the Electric Light committee not to proceed with the 
suggested extensions of the electricity works (estimated to cost 
£16,000) was adopted. 

Batley.—The borough surveyor (Mr. O. J. Kirby) has been granted 
an honorariwn of £50 for services in connection with the construc- 
tion of the electric tramways. 

Battersea (London).—The Council on Wednesday informed the 
Incorporated Municipal Electrical Association that they will sign 
the petition to be presented to the Local Government Board asking 
that Metropolitan Borough Councils be authorised to contribute to 
the funds as members of the association. 

Belfast.—The city electrical engineer (Mr. Victor A. H. M'Cowen) 
reports that for the year ended Dec. 81 the total number of units 
of current sold was 2,081,938, compared with 1,401,841 for the 
previous year, an increase of 590,097 units, or 894 per cent. The 
increase in revenue was £5,826, 18s. 6d., equal to 23 per cent. 

Bonnyrigg (N. B.) —A petition from ratepayers complained of the 
quality of the gas supplied and asked, in view of the early introduc- 
tion of electricity into Dalkeith, that steps be taken by the Council 
for securing an extension of the mains to Bonnyrigg. 
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Bradford.— The income of the electricity departinent for the past 

ear was £75,789, working expenses £85,072, gross profit £40,067. 

binking fund and interest absorbed £81,144, and there were set 
aside for depreciation £8,486, leaving a net surplus of £587. 


Bredbury and Romiley.— As a preliminary to carrying out the 
provisions of their electric lighting order, 1900, the Council are 
ascertaining the probable number of consumers in the compulsory 
aren. 

Canada.—A recent census puts the number of generating stations 
in the Dominion at 824, supplying current to 1,780 arcs and 
1.212.861 incandescents, an increase of over 21 per cent. in the 
number of lamps compared with the preceding 12 months. 


Chesterfield.—In the estimate prepared by the engincer (Mr. 
R. L. Acland) the cost of the proposed tramways and other improve- 
ments, for which sanction is sought in the Corporation’s bill, is 
estimated at £127,642, of which the tramways will require an 
expenditure of £95,021, and £8,980 is to be spent upon machinery 
for the electric lighting undertaking. 


Oleckheaton.— Application has been made for sanction to а loan 
of £4,000 for electricity extensions. 


Companies to be Struck off Register.—The following are to be 
removed from the register of joint-stock companies, unless cause 
is shown to the contrary :—Barrow-in-Furness Tramways Co., 
Railways Electric Supply Synd., Round's Accumulator Co. 


Copper Oatput in 1908.— According to authentic figures relating 
to the production of copper in 1908, the total output was the largest 
on record. The following figures give the totals (in long tons) for 
1901, 1902 and 1908 :— 


1903. 1902. 1901. 

United States 818,861 .... 303,446 .... 272,609 
Spain and Portugal .... 51,000 .... 49,790 .... 63, 621 
Mexico 48.000 35,785 .... 23,795 
GG... vases ss 30,000 28,930 .... 30,780 
Mpaoaͤn. AL . 31,000 . 29,775 .... 27,475 
Australasia.......... .. 29,000 28,640 .... 30,875 
Canada .............. 22.500 17,485 .... 18,800 
Сегтапу.............. 22,000 21,0050 .... 21,720 
Other countries 37,000 35,800 .. 36,317 

Totalss . 589,361 . 551,316 515,992 


Orediton.— The Council are considering a scheme submitted by 
Mr. Frank Christy (Christy Bros. and Middleton) for obtaining a 
provisional order, and for erecting electricity works. Tt is proposed 
to form a local company to erect and maintain the works. 


Croydon.—The Corporation have referred back a report recom- 
mending application for sanction to a loan of £2,450 for erecting 44 
additional arc lamps. 


Cuba. - company with $4,000,000 capital has obtained a con- 
cession for the construction of an electric railway from Palmira to 
Las Cruces, with a branch running through sugar plantations to 
Manicaragua Valley. Water power will be u-ed for generating 
electric energy. 


Derby.—Sanction to a loan of £29,900 for electric lighting has 
been obtained by the Corporation. 


Dumfries.—The Council have submitted the proposals of Messrs. 
Crompton & Co. and of the India Rubber, Gutta Percha and Tele- 
graph Works Co. for the erection of electricity works to their 
consulting engineers (Messrs. Matthew Buchan and Hogarth) for 
report. 

Dundee-Broughty Ferry Tramway Scheme.— The Caledonian 
and North British Railway Companies have lodged petitions in 
opposition to this scheme on the ground of competition. 


Dunfermline.—-Fife Electric Power Co. are negotiating for 
acquiring a site of 6 acres of Corporation land fora generating station. 


East Ham.—The District Council have received sanction to a 
loan of £14,430 for additional electric lighting plant. 


Edinburgh.— Since the beginning of 1904 applications for current 
represent 88,246 8 c.p. lamps, an increase of about 80,000 over the 
corresponding period last year. 


Edmonton.—The District Council have definitely engaged Mr. R. 
Hammond to carry out his electricity supply scheme, Mr. Ham- 
mond's remuneration to be 5 per cent. on the estimated cost 
(£44,000), 1 per cent. to be paid on the preparation of the specifica- 
tions, 1 per cent. on the acceptance of the tenders, 2 per cent. as 
the work is carried out and 1 per cent. on completion. 


ptian Trade.—A return has recently been made of the trade 
of Egypt for the years 1900-1902, in which it is shown that our 
chief competitor in manufactured iron and steel, copper and brass, 
machinery and parts of machines, and rolling stock is Belgium, but 
it is satisfactory to find that the United Kingdom still occupies an 
easy first place in regard to each item, excepting rolling stock. The 
United States, Belgium and Austria-Hungary compete keenly 
for this branch of trade. The report concludes with the Formar 


that, as regards manufactured goods the United Kingdom, com- 


peting in this neutral market under equal conditions with other 
countries, more than maintains its position of supremacy.” 


Blectrical Equipment of a New Battleship.—The new battle- 
ship“ New Zealand,” which was recently launched at Portsmouth, 
is provided with a wireless telegraph installation, and the other elec- 
trical arrangements, it is said, will be most complete. According to 
& provincial 5 the generating plant will consist of four 
dynamos, each capable of supplying 600 amperes at 100 volts when 
running at 400 revs. per min. In addition to lighting every 
part of the SP. electrical power is to be utilised for driving the 
numerous fans for the ventilation of the ship, as well as for motors 
for ammunition hoist winches, coal hoist winches and the after 
capstan. A complete installation of electric bells, voice pipes and 
telephones will be fitted with loud-speaking navyphones at im- 
portant positions. 

Engineering Employers Federation.—The British Westing- 
house Electric and Mfg. Co. (Ltd.) have notified their intention to 
join this Federation, and to abide by the working terms agreed 
upon by the Federation and the representatives of the trades 
unions, 

Bpsom.— The expenditure (£596. 10s. 5d.) of the electricity depart- 
ment during the past quarter exceeded receipts by £119. 19s. 5d. 
The demand for current is increasing in a satisfactory manner. 


Farnworth.—During the quarter ended December Jast the 
Council's electricity works supplied 185,852 units of electric energy, 
an increase of 41,884 units over 1902. The receipts for the quarter 
were £1,421. 9s. 9d. expenditure (including interest and sinking 
fund charges) £1,150. 17s. 9d., leaving net profit £270. 12s, The 
equivalent of 18,234 8 c.p. lamps is connected. 


Frome.—Sanction to a loan of £8,500 for electricity supply has 
been obtained by the Council. 


Glasgow.—The Corporation have concluded agreements with the 
County Council of Renfrew and the Upper District committee of 


the county with regard to the extension of the tramways to Giffnock 
and Thornlie Bank. 


Greenwich (London).—On Wednesday the Council decided to 
etna against the East London and Lower Thames Electric Power 
ill, in order to obtain protective clauses. 


Hackney.— The Finance committee recommend application to be 
made to the London County Council for sanction to a loan of £3,996 
for laying additional distributing mains. 


Halifax.—The Tramways committee are considering the advisa- 
bility of adopting one man cars as an experiment on the Post 
Office-Railway Station electric tramway route. 

The Halifas-Brighouse tramway extension has been officially 
inspected and will be opened for traffic to-day (I'riday). 

On Thursday last a new Pollit and Wigzell-E.C.C. generating 
set was started at the Foundry-street electricity works by the chair- 
man of the Tramways committee, Alderman T. Hey, who said the 
plant, with foundations, cost about £8,000. The capital expended 
on the electricity and tramway undertakings is about £570,000. 
The revenue of the electricity department would reach £88.500 for 
the current year. The cost of generation had been reduced to 1:08d. 
per unt. 


Hammersmith (London).—The Council have refused the request 
of the Guardians to allow the borough electrical engineer, Mr. 
G. G. Bell, to supervise the installation at the new workhouse and 
infirmary buildings. 

It has been decided to light Shepherds Bush Green electrically 
and the Electricity committee has been instructed to prepare a 
scheme. В | d 

Hales Owen.— Tho Council have sealed the agreement for the 
transfer of their provisional electrie lighting and light railway 
orders to the Empire Electric Light and Power Co. The company 
have agreed to undertake the publie electric lighting at & cost not 
exceeding the present price of gas, and to supply current for lighting 
the municipal buildings at 5d. per unit and to private consumers 
at 7d. | 


Hampstead (London).--The Borough Council have decided to 
purchase six new transformers and lay additional cables at an 
estimated cost of £2,847 to provide for next winter's demands. 
Last quarter's revenue of the electricity department was £16,916, 
an increase of £2,474.over the corresponding period of 1902. 


Heckmondwike.—If the Co-operative Society take current from 
the municipal electricity works, the charge will be reduced to 4d. 
per unit. Electric lighting is to be adopted in 19 additional 
thoroughfares. 


Hospital Lighting.—The Metropolitan Asylums Board have 
received permission to expend £4,850 on eleetric lighting at 
Fountain Hospital. e S 


House of Commons.—Many attempts have been made to im- 
prove the ventilation of the Houses of Parliament, in spite of which 
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efforts it cannot be said that hitherto a satisfactory result has been 
obtained. It has, we understand, been decided to thoroughly over- 
haul the ventilating arrangements and to instal new plant. The 
work has been entrusted to Messrs. Matthews and Yates, who expect 
to have the plant in operation by the commencement of next session. 
In previous years this firm have supplied between 60 and 70 fans for 
the ventilation of committee rooms, division lobbies, lavatories, &c. 


Huddersfield.—The profit on the past year's working of the 
Electricity department was £3,915 1s. 11d. 

The income was £26,005. 12s. 9d., of which £23,784. 16s. 10d. was for 
electricity sold, compared with £23,159. 15s. 1d. and £21,347. 3s. 7d. in 
the previous year. Expenditure was £12,627. 7s. 9d., compared with 
£10,404. 6s. Of the balance (£13,378. 5s.), £4,680. 1s. 10d. is required 
for interest, £3,492. 9s. 11d. for redemption of debt, £1,290. 11s. 4d. was 
repaid to Public Works Board, leaving £3,915. 1s. 11d. "This is trans- 
ferred to the depreciation and contingencies account, which now stands 
at £11,853. 11s. 7d. The number of consumers for February was 1,898, 
and the equivalent 8 c.p. lamps connected 182,910. 


Hull—The estimates of the tramways department for the 
ensuing year puts the gross income at £100,634, working expenses 
£692,601, interest and sinking fund £18,764, balance £19,269. "The 
Works committee recommend that of this balance £11,500 be 
carried to city fund and the remainder to reserve for depreciation 
and other contingencies. 


Ince.—The question of putting into force the Council's electric 
lighting order 1901 has been deferred for three months. In the 
meantime thc probable demand for current will be ascertained. 


Italy.—In & report upon the trade of Southern Italy for 1908 
(which is published with commendable prom ptitude by the Foreign 
Office, Mr. Consul.General Neville-Rolfe makes an interesting 
review of the progress of the Naples district. He refers to the 
project of a new line to run from Rome across the Pontine Marshes 
to Terracina, thence to Forimo on to Naples, following more or less 
the line of the coast. "Water power for this line will be obtained 
from the Tiber and the Volturno, especially the latter. Reference 
is also made to the electric railway opened in 1908 to Vesuvius. 
This line will soon run from the city of Naples to the base of the 
funicular railway which has carried passengers up to the cone of the 
mountain for many years. Pugliano, the present starting point of 
the railway, is an hour's drive from Naples. The electrical system 
adopted on the Vesuvius line is the Stur, the same as is used on the 
Jungfrau line. | 

А new company recently registered аё Naples is concerned with 
the construction of an electric tramway from Castellamare to 
Sorrento, a distance of about 11 miles. Owing to the hilly character 
of the journey, 12 hours is taken in covering ind distance by horse 
carriage. The power station is to be steam- driven, as there is no 
water power available in this district. Naples, in fact, has no river, 
and there is a scheme under consideration to bring water-power into 
the district from the River Volturno. 


Leicester.— The chairman of the Tramways committee (Coun- 
cillor Flint) explained at the Corporation mecting last week that the 
receipts had fallen off during the past year owing to interruption 
caused by conversion of the tramways to electric traction. The 
gross profit (£9,149) was not sufficient to meet interest and sinking 
fund, and £1,300 would be required from reserve. Mr. Lucas had 
been appointed as secretary and traffic manager at £350, and Mr. 
T. R. Smith as resident electrical engineer at £250 per annum, 
increasing by annual increments of £25 to £350. He (Mr. Flint) 
anticipated the electric tramways would be opened for traffic before 
Whitsuntide. 


Leigh (Lancs.).—The Corporation is engaging a consulting engi- |. 
neer to inquire into and report upon the present position of the |. 
Trade Act, 1908, which came into force in November last, a 


electricity undertaking. 

The Tramways committee have been authorised to ascertain upon 
what terms the South Lancashire Tramways Co. would be prepared 
to take a lease of the lines authorised by the Corporation's 1903 Act. 


Light Railways.—A public meeting was held recently to consider 
a scheme for a light electric railway from Cinderford to Lydney, 
12 miles. It is proposed to lay a thrce-rail track, the narrow gauge 
for passenger and the broad gauge for minerals. It was stated that 
the carriages and trucks can be run by gravitation from Cinderford 
to the river and that electric energy for the upward journey and for 
taking back the empties can be generated by a turbine in the river 
worked by the tides. The meeting appointed a committee to confer 
with the promoters. 

The Commissioners will hold an inquiry on March 9 into the 
application of Cheltenham and District Light Railway Co. for an 
extension order. 

Lampeter Council will support and contribute to the preliminary 
expenses of the Lampeter-Llandilo light railway project. 


Llangollen.—The Llangollen Electric Light and Power Co. 


пошу that they will be able to complete their contract for the 
puc pos of the Council's provisional electric lighting order next 
mon * 


London County Couucil.—4At Tuesday's meeting the Highways 
committee recommended that the underground conduit system of 
electric traction, approved by the Council on Dec. 1, for the 
reconstruction of the first section, about 22} miles in length, of the 
Council’s northern tramways, be adopted for the reconstruction, as 
double lines, of the tramways in Goswell-road.—Carried. 

Motor Vehicle Registration.—Up to Feb. 17 the clerk had registered 
2,356 motor cars and 1,358 motor cycles. Identification marks of motor 
cars had been assigned to 209 manufacturers or dealers. 

Tramways,—Mr. Benn stated that the receipts per car-mile from the 
electric trams were 12:214., against their estimate of 12d. 

Borrowings by Local Bodies.—Lord Welby, replying to a question, 
said the debt of the Council on account of loans for metropolitan bodies, 
in 1903, was £9,941,000, an increase of £3,879,594 since 1899. The 
Finance committee of the Council had sent out a letter to the metro- 
politan local authorities pointing out the present position of the money 
market, and suggesting that borrowings should be limited. So far the 
committee had never refused a loan to a borough council on the ground 
of its existing indebtedness. The Council'a commitment in regard to the 
new Holborn to Strand improvement scheme up to Dec. 31, 1903, was 
£4,010,952. They had recouped out of this amount £185,866, leaving 
the net expenditure to the date mentioned £8,825,086 without reckoning 
interest. Up to March 81 the expenditure would amount to £4,423,000, 
and of this £448,000 would have to be provided in the financial year 
1904.5. The average rate of interest the Council was paying was 3} per 
cent. Against this was to be set the ground rents receivable, amounting 
approximately to £146,528. 


London County Council Tramways.—The General Purposes 
committee of Holborn Council, who reported upon the County 
Council's proposals to adopt the conduit system of traction on the 
tramways in the borough, have come to the conclusion that on 
the grounds of economy, efficiency in working and the saving of 
enormous interruption of traffic and business of the ratepayers 
in the borough the overhead trolley system of tramways is far 
preferable to the conduit system." The report will be discussed a 
the next meeting of the Borough Council. 


Mexico.—The imports into Mexico in 1902 included electric 
batteries to the value of £17,409, and incandescent electric lamps 
£15,387. These goods came chiefly from the United States, the 
bulanee from Germany. 

The use of the telephone has incrcascd very much in Mexico in 
late years, and there were at Dec. 31, 1902, 21,958 miles of telephone 
lines in the country. The bulk of these lines, however, belong to 
the Government. The longest line is between Mexico City and 
Toluca, about 50 miles. There were about 10,000 telephone instru- 
ments in use in Mexico at the end of 1902. 


Milan-Varese-Porto Ceresio Electric Railway. According to 
the Zeitschrift fiir Elektrotechnik the traffic on this line is steadily 
increasing, and during the winter 1902-1908 the number of trains 
running in each direction was increased to 24 per day. Exceptiog 
minor failures to the small motors used for compressing air, dis- 
turbances due to the electrical equipment were rare. Thanks to a 
suitable arrangement for clearing the third rail from snow, no 
trouble was experienced on that account. Between Dec. 1, 1901, 
and Aug. 31, 1902, the receipts were 1,000,000fr., against 666,000fr. 
for the same peried in the preceding year, when the line was worked 
by steam. . 

Musselburgh.—The promoters of the local electric tramways 
have acquired site for a power station. 

Natal.—The Government's telephone service is being added to 
by a new exchange at Dundee, just constructed and to be opened 
early in February instant. There is in contemplation the erection 


of a telephone exchange at Newcastle. 


New Zealand.—Under the new Preferential and Reciprocal 


preferential tariff applies to rails for tramways and railways 
imported from Great Britain, or from any part of the British 
dominions, into New Zealand before March 31, 1906, for use m 
the construction of any tramway or railway for which plans and 
specifications had been completed, or were in course of preparation 
at the time of the passing of the act. The same preference applies 
to gas and oil engines, pumps and other apparatus for raising water. 

Mr. Hancock, the American engineer employed by the Govern- 
ment to report upon the БОСАНА of the water power, &c., of 
the colony and its employment in the generation of electric energy. 
has completed his survey of the islands and his report is expected 
almost at once. 

Newcastle.on-Tyne.—All the schools in this district are to be 
wired for the electric light. 

Paraguay.—A street railway concession has been granted to 


La Cia. Edificadora for the construction of a line nearly 2 miles in 
length in Asuncion. 


Patent Law in British Central Afcica.—An ordinance has 
been issued dated Dec. 4, 1903, providing that in all cases relating 


to patents, designs and trade marks, the law in force in England 


shall prevail in the British Central African Protectorate. 
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Pembroke (Dublio)— The Roads committee recommend the 
Council to carry out the electric lighting extension scheme prepared 
by their consulting engineer (Mr. Robert Hammond), and estimated 
to cost £25,000. 


Poplar (London).—The borough electrical engineer (Mr. Percy 
N. Hooper) has reported that, while the plant and mains are in a 
satisfactory condition, two of the sets are small and necessarily 
inefficient. : | 

The plant was run a£ some risk during the winter, and certain applica- 
tions for current were refused, and others granted upon condition that 
supply was not taken for six weeks on either side of the shortest day in 
the year. A diagram prepared by Mr. Hooper shows that applications 
have, up to a comparatively recent date, been well sustained, and, so far 
as the winter load was concerned, at one time the safety line was 
actually passed, so that if an accident had к to one of the 
500kw. sets supply over a large area would have failed. It is, consequently, 
necessary to at once consider the question of providing for next winter's 
demand. It is recommended that the two small sets referred to be 
disposed of, and two new generators, each of 1,000kw. capacity, be 

rovided. This arrangement would increase the capacity of the station 
by 1,800kw. and one of the sets would be available during the next 
winter, theother being & reserve unit. The high-tension alternating.cur- 
rent three-phase system is intended to be adopted in connection with the 
new machinery, and the scheme will involve & capital expenditure of 
£65,500, made up as follows:— Generating station £20,000, mains in 
south district £25,500, north district £14,000, dock crossing subways 
£6,000. For the present it is only necessary to provide for two gene- 
rators, with foundations, condensing plant and switch gear, at an 
estimated cost of £16,000. "e 
The committee recommend, in view of the decision in ‘Colwell 
and others v. St. Pancas Borough Council," that authorities owning 
electric lighting undertakings should combine and approach the 
Board of Trade with a view to the abolition of the nuisance clause 
in provisional orders and the substitution of a clause giving powers 
to undertakers to acquire property compulsorily. 


Post Office Telegraphs.— A return has been issued showing the 
gross amount received and expended on account of the telegraph 
service for the year ended March 81, 1903. Net receipts in respect 
of telegrams, private wire rentals, special wire rentals, &c., were 
£8,681,745. 6s. 4]d., in addition to the value of telegraph services 
performed for other public departments without remuneration 
(£92,191). The total expenditure was £4,825,577. 14s. 7d., showing 
а deficit of £601,711. 88. 2d. 


Prince Albert (Saskatchewan, Canada).— The municipality of 
this town (with 2,000 inhabitants) has established electricity supply. 
Part of the plant is already in operation, and the remainder is 
expected to be minning in April. Overhead cables are used. 


Provisional Order Transfer. —Prestwich District Council intend 
to transfer their electric lighting orders, 1900 and 1908, to Salford 
Corporation, but reserve the right to purchase the undertaking in 
21 years or at the end of any subsequent five years. The charges 
for current in Prestwich are not to exceed those in Salford by more 
than 4d. per unit. 


Railway and Tramway Competition.— At the meeting of the 
London and South-Western Railway Co. last week, the chairman 
(Lieut.-Col. the Hon. H. W. Campbell) said they had suffered from 
increased tramway competition in the London suburbs and in 
several provincial towns to the extent of about £10,000. But satis- 
factory increases were shown in goods, minerals and other traffic. 
The receipts on the Waterloo and City Railway showed a small 
decrease of £297, and that was the first time they had had a decline 
in the receipts on that line. 

The chairman of the Great Central Railway Co. (Sir A. Henderson, 
M.P.) also complained of tramway competition at the meeting last 
week. He said they had felt very keenly the competition of tram- 
ways in both Manchester and Sheffield. During the corresponding 
half of last year that competition accounted for the loss of 380,000 
passengers, and this half-year he had to record a further diminution 
of 424,000; so that, taking the two half-years together, they had 
lost no less than 750,000 passengers. Fortunately the money 
received for the short journeys was small. 

To meet the competition of the London United Tramways the 
Great Western Railway are issuing books of 25 ''family" tickets 
for all three classes between London and Southall and intermediate 
stations at & reduced rate. 

At the meeting on Friday of the London and North Western 
Railway Company, the chairman (Lord Stalbridge) stated that 
their shorter distance traffic continued to suffer in many districts 
owing to the competition of the tramways, but not to such an 
extent as in past half-years. 

The chairman of the Midland Railway Co. (Sir Ernest Paget, 
Bart.) complained of the effect of tramway competition upon their 
receipts at the meeting on Friday last. There had been a decrease 
of 477,000in the number of passengers in the suburban districts where 
electric tramway competition existed. He did not, however, think 
electric tramway competition was going to be a very serious matter. 


Ravensthorpe (Yorks.) — The Yorkshire Electric Power Co offer 
the Council supply of electricity in bulk at prices ranging from 4d. 
to 14d. per unit. 


Rotherham.—An inquiry was held here on Tuesday into the 
application of the Corporation for permission to borrow £14,670 for 
extensions of the electricity undertaking. 

The Town Сгвк (Mr. H. Hampton Copnall) gave statistics as to popu- 
lation, rateable value, &c., and explained that £1,280 of the loan was, 
required for two Lancashire boilers, £4,300 for engines and dynamos 
£500 for injectors, &c., £350 for switchboard extensions, £200 for boiler 
fittings, £150 for foundations, £560 for contingencies and engineering 
charges, total £7,340, required for present requirements. For future ex- 
tensions the estimate was for £460 motor-balancer and switchboard, £950 
for consumers’ services, £600 for meters £1,200 for feeder cable, £1,500 for 
distributor cable, £2,500 for traction battery, and £120 contingencies. Con- 
siderable progress had been made by the electric lighting and power 
сеа since the commencement of supply on May 23, 1901. А+ the 
end of March, 1908, when there were 208 consumers with an equivalent 
of 13,126 8 c.p. lamps connected, a total of 5,600yds. of feeder and 
12,833yds. of distributing mains had heen laid, the station was capable of 
supplying 10,850 8 c.p. lamps. 

echnical particulars were supplied by the borough electrical engineer 
(Mr. E. Cross), 


Shildon.—Some time ago the Council issued a writ against the 
Northern Counties Electricity Supply Co. for damages for breach of 
agreenient in regard to electricity supply. Terms havo now been 
arranged, and the company guarantee to erect a generating station 
by Aug. 1, 1904, and a refuse destructor by Jan. 1906. 


Southend-on-Sea.—The Corporation have authorised the expen- 
diture of £21,000 in relaying the tramway track, £3,000 in pro- 
viding new cars and £2,500 on additional machinery, &c. 


Southwark (London).—Mr. J. W. Thompson, held a Local 
Government Board inquiry last week into the application of the 
Council to formulate a scheme providing that the expenses of the 
Newington electric lighting undertaking should be chargeable to 
the whole borough. 

It was stated that Newington had rather more than half the population 
and more than half the area of the Borough of Southwark, but rather less 
than half the rateable value. In 1897, Newington obtained an electric 
lighting order, and on September 8, 1899, supply was first given. Up to 
March 31, 1900, there was a deficiency on trading of £822, and after 
оаа (£1,828) the net deficiency was £2,150. In the second 
year the trading protit was £1,758, but interest absorbed £1,796, leaving 
a net deficiency of £38. The trading profit of the third year was £1,304, 
and interest came to £2,328, leaving a deficiency of £1,024; and for the 
year ended March 31, 1903, the trading profit was £3,608, but interest 
charges came to £2,788 and sinking fand (which became due for the first 
time) amounted to £],599, leaving a deficiency of £729, making a total 
deficiency of £3,941, of which £3,148 had been paid by Newington 
parish. It was now sought to make the balance (£793) chargeable to the 
whole borough. 

Counsel for the Council stated that it had been sought to extend the 
area of supply over the whole of Southwark, but the application was 
refused by the Board of Trade. For every part of the borough electric 
lighting powers were held by either two companies or by the local 
authority, and a company, and in some cases two, were in actual competi- 
tion. Counsel contended that unless the scheme asked for was granted 
Newington would have to pay deficiencies on the electricity undertaking, 
whereas if there was a surplus it would go to the benefit of the whcle 
borough. 

Counsel for opposing ratepayers said his clients were willing to let 
Newington have the benefit of any surplus, while for the Council it was 
said that an arrangement of that kind could not be made, as when the 
loans were paid off the undertaking would be the property of the whole 
borough. It was submitted by the parishes of St. George the Martyr and 
the district of St. Saviour's Board of Works that it would be unfair to 
charge them with the losses of an undertaking initiated by Newington, 
and the area of supply of which was restricted to Newington. 


Stockport.—The results of the third year's working of the elec- 
tric tramways show a small surplus after paying annual expenses, - 
interest and sinking fund. Last year there was a deficiency of 
£568, and in the first year of £800. The Cheadle tramway route 
has been opened, and extensions to Gatley are being constructed. | 


Stoke-on-Trent.— The Corporation invite loans of from £10 to 
£100 from ratepayers at 8 per cent. interest, to provide moneys 
(about £31,000) for electric lighting and other works. 


Budbury.—The Council have agreed with the Empire Electric 
Light and Power Co. for a transfer of the Council's order. The 
company will erect electricity works ani supply current at a 
maximum price of 7d. per unit for lighting and 4d. for power. 


Sunderland.—The estimates of the Tramways committee for the 
vear ending March 81 show estimated income £63,061, expenditure 
£35,240. The gross profit of £27,820 will be applied as follows :— 
Compensation reserve fund £500, contribution to Channel Squadron 
visit and regatta funds £111, Municipal Electrical Association and 
St. John Ambulance Association £88, interest £8,670, depreciation 
and renewal fund, including sinking fund, £18,690; net profit 
£4,765, against £5,000 in previous year. i 


754 THE ELECTRICIAN, FEBRUARY 26, 1904. 


The Council have been authorised to borrow £1,091 for lamp columns 
for electric lighting. The engineer and surveyor (Mr. Holmes) was 
directed to proceed with the preparation of plans for the extension of the 
generating station, and upon the recommendation of the Electric Traction 
committee a motion was passed calling the attention of the Lighting 
committee to the necessity for providing arc lamps in the roads along 
which the trams will run. 

Watford. — The report of the Electric Light committee presented 
to the Council last week stated that no progress had been made 
with the suggested negotiations with the North Metropolitan 
Electric Power Supply Co. for the sale of the electricity under- 
taking, and, therefore, the committee recommended the discontinu- 
ance of negotiations. This was approved by the Council. 

Major Cardew has been engaged to report upon the efficiency of 
the present plant at the electricity station and to pive evidence in 
support of the.Council's application for a provisional order to extend 
their area of supply. 

Application has been made to the Local Government Board to 
sanction a loan of £26,000 for electric lighting extensions. 


Willesden (London).—At Tuesday's ineeting of the Council the 
solicitor reported that the sale of the electricity undertaking had 
been completed and that £8,688. 8s. 2d. had been paid in connection 
therewith. The balance was secured by mortgage, in respect to the 
site, £2,458. 7s. 8d., repayable in 55 half-yearly instalments, and in 
respect to the buildings, machinery, &c., £61,556. 16s. 8d., repayable 
by 48 half-yearly payments. 

Wireless Telegraph Working in Orange River Oolony.—An 
ordinance has been published providing that no person shall estab- 
lish or use any apparatus or installation for the transniission of 
messages or other communications by means of electrical energy 
without the aid of wires without having previously obtained a 
licence, and for this licence £100 shall be paid. "The licence may 
be revoked at any time by the Lieutenant-Governor. Licences will 
be granted upon such terms and conditions as the Lieutenant- 
Governor may from time to time prescribe by proclamation in the 
©“ Government Gazette." Penalties are fixed for contravention of 
the ordinance. 

Wisbech.—The Council recently discussed the report on electric 
lighting prepared by Messrs. R. Hammond & Son, and decided to 
enter into negotiations with companies for the erection and mainte- 
nance of electricity works in the district. 


Wolverhampton. Sanction to a loan of £16,514 for electric tram- 
ways has been received by the Corporation. 


Blectro-Harmonic Society.—The next concert (ladies' night) 
will be given at the Holborn Restaurant, London, W.C., this ( Fridav) 
evening at 8 o'clock, with Lord Claud Hamilton in the chair. 


Dinner.—The first annual dinner of the Manchester branch of 
the National Electrical Contractors' Association was held on 
Thursday last :— | 

The president of the Section, Mr. J. M'Dermott, presided, and the 
guests included Mr. W. R. Rawlings, president of the National Association, 
who, in responding to the toast of ‘‘The Association,” referred to the 
progress which had been made, and the possibilities of fature develop- 
ment. The work in which they were engaged was becoming known 
throughout the country, and the benefits were such that there was every 
prospect of a large increase of membership. Already about 500 con- 
tractors were connected with the Association, 200 of these being in 
London and the remainder in different parts of the country. 


Sydney (N.8.W.)—The Government Tramways Department are 
to erect a battery sub-station at Botany, where current will be 
received from the Ultimo power station for working the Botany 
tramways. А new car shed has been erected at Rozelle for cars 
used on the Balmain and neighbouring lines. The shed accom- 
modates 105 cars. 


Telephony in Australia.—New regulations have been issued by 
the Commonwealth Government under which any subscriber paying 
the business rate may permit his telephone to be used by the public 
upon payment of 8d. per call, 1d. of which is paid to the subscriber 
by the Government's collector. 


Topsham (Devon).—The Topsham Electric Lighting Co. are 
putting down electric lighting plant capable of supplying current to 
about 2,000 8 c.p. lamps, and expect to be able to supply current 
by May. mE 

Torquay.— Last week the Council resumed discussion on the 
proposal to establish new electricity and destructor works at a cost 
of about £42,500 :— 

The electric Lighting committee recommended the substitution of the 
site originally proposed instead of Upton Valley, and that a sub-committee 
be appointed to report upon plans, &c. 

The Mayor said that, although reverting to the original site would save 
£3,000 or more, it would render the Corporation more liable to charges 
of causing a nuisance with the destructor, and the delay occasioned by 
the preparation of new plans might also render them liable to a claim for 
compensation for delay in providing energy under their agreement with 
the Dolter Electric Traction Co. 

The recommendation was adopted. 


Tottenham.—The Council have decided not to proceed further 
iy the electricity supply scheme drawn up by Messrs. Hawtayne 
and Zeden. 


„Trade Marks of the British Empire."—4A Paper with the 
above title was read before the Chartered Institute of Patent Agents 
on Feb. 10 by Mr. G. B. Ellis (Messrs. Mewburn, Ellis and Pryor). 
In this Paper Mr. Ellis first dealt briefly with the position of the 
colonies in relation to the patent laws of the mother country, and 
again in respect to their joint relation as members of the empire. 
So far as the Merchandise Marks Act, 1887, is concerned, it may be 
regarded in part as a criminal act and in part as customs act, and 
in regard to the former aspect of the measure Mr. Ellis referred to 
the fact that the 1862 Merchandise Marks Act imposed a penalty on 
persons imitating trade marks, and in this way clearly recognised 
the proprietary of trade marks long before registration came into 
effect. Mr. Ellis has a good word to say for the Indian laws 
respecting merchandise marks. While there is no trade mark 
registration in India, there is to be found in the Indian code the 
main provisions of the penal part of the British Merchandise Marks 
Act, 1887. Mr. Ellis concludes by suggesting that many who give 
the matter consideration may be disposed to consider it advisable to 
have an Imperial trade mark to be granted to British subjects to 
cover the whole of the dominions of the King. It was not long ago 
that British patent laws covered Great Britain and the colonies, 
and even now a patent granted in France and Spain covers the 
colonies of these nations respectively, and a trade mark registered in 
Holland covers the many colonies owned by that country. In an 
appendix to the Paper Mr. Ellis gives in alphabetical order the trade 
marks registration regulations of all British possessions. 


Victoria (Australia).—In a recent issue the Australian Mining 
Standard ” strongly condemns the action of the Legislature in 
refusing to sanction the proposed electric tramway sad electricity 
supply scheme for Flemington and Essenden, and points out that 
the proposed tramways would probably become feeders rather than 
competitors of the State railway. | 


І | 

Walthamstow (London).— At the Council meeting on Tuesday, 
several electricity consumers complained that lamps had been sold 
to them by dealers which were not of the voltage of the Council's 
supply. It was resolved to issue a notice that incandescent lamps 
of good quality and suitable for the Council's supply pressure could 
be obtained at the municipal electricity works at following prices: 
—8 or 16 c.p., 1s. each; 82 c.p., 1s. 8d. 

The National Boiler and General Insurance Co. offer to insure for 
£10,195 the gas engines, dynamos, switchboards, boosters, balancers, 
motors, gas plant, and motors and fittings on consumers' premises, 
against breakdown, and to make good any faults due to defective 
design or inferior workmanship for an annual premium of £268. Quota- 
tions from three other insurance companies are to be obtained. 

The Electrical Engineer (Mr. F. A. Wilkinson) reported, with reference 
to the experiments in street lighting by incandescent electric lamps, that 
the lighting posts are fitted with two 16 c.p. glow lamps, which consume 
0:128 unit per hour, and as the average number of lighting hours in one 
year is 3,631, the consumption of the two lamps is 464 units per annum. 
At 3d per unit (including current, repairs, interest, sinking fund, &o.) this 
is equivalent to £5. 16s. per annum. It was decided to obtain from Mr. 
Wilkinson and the lighting foreman details of the comparative cost of 
incandescent electric and incandescent gas lighting. 

Cables are to be laid on the Forest Estate, and sanction to a loan for 
£6,054 has been applied for. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1904 Edition 
of the Big Blue Book is now ready, price 15s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date, and the Directorial Division of the new volume has been 
corrected up to February 11, 1904. All branches of Electrical 
Engineering and Industry are fully treated, and Electro- 
Financial matters have received every attention in the new 
volume, which aggregates over 2,000 pages. If possible, the 
Directory Division is more complete and accurate than in 
previous issues. All mere lists of members of societies and 
institutions are excluded, as quite unreliable for Traders’ 
purposes. A number of large sheet Tables, Maps, &c. are 
included in the issue. 


TENDERS INVITED. 


Ilford District Council invite tenders for the supply and erection 
of one 1,000kw. steam dynamo (vertical engine coupled direct 
to multipolar dynamo); extensions to main switchboard and cable 


THE ELECTRICIAN, FEBRUARY 28, 1904. 


755 


.connections; works distributing switchboard; condensing plant, 
comprising surface condenser, water driven pumps, water cooling 
tower and pipe work ; feeder and pilot cables, feeder pillar and joint 
boxes. Specitientions after 29th inst. Plans may be inspected and 
further information obtained at the offices of the chief electrical 
engineer (Mr. Arthur H. Shaw, M.I.E.E.), Electricity Works, Ley- 
street, Ilford. "Tenders, addressed to Chairman of Council, Town 
Hall, Ilford, by noon March 22. See advertisement. 

Ilford District Council also invite tenders for the supply of 
inaterials and stores for their electricity department for the year 
ending March 81, 1905. Specifications, &c., from the chief electrical 
engineer (Mr. Arthur H. Shaw), Electricity Works, Lev-street, 
Ilford. Tenders, addressed to Chairman of Council, Town Hall, 
Ilford. by 4 pm March 8. See also advertisement. 

Пута District Council also invite tenders by March 7 for 12 
months' supply of stores for trumways department. 


Hackney (London) Guardians invite tenders for providing and 
fixing electric lighting fittings in connection with the lighting of the 
casual wards and other buildings in course of erection at Gains- 
borough-road, Hackney Wick. Specifications, &c., from the archi- 
tect (Mr. W. A. Finch), 78. Finsbury-pavement, London, E.C. 
Tenders to the clerk, Mr. Frank R. Coles, Sidney-road, Homerton, 
N.E., by 2 pm. March 9. See also advertisement. 


The Electrical committee of Stepney (London) Council invite 
tenders for supply and erection of one 1,000kw. steam turbine-driven 
double-current generator, four water-tube Babcock. Wilcox boilers, 
economisers, induced-draught apparatus, steam and other pipework, 
motor-driven feed pump and accessories, Specifientions from the 
offices of electricity department, 27, Osborn.street, Whitechapel, E. 
Tenders (addressed chairman of Electrical committee) by noon 
March 14. An advertisement contains further partienlars. 


Manchester Tramways committee invite tenders for the supply of 
general stores, including timber, oils and paints, pinion and gear 
wheels, fuses and switches, copper wire, incandescent lamps, cells, 
trolley heads, brackets for tramway poles, armature repairing 
material, rubber goloshes, gloves, &e., handearts, barrows, &e., 
belting, metal polishing liquid and paste, truck springs, electrical 
accessories, trolley standards and boums, cable, tape, insulating 
material, bells, carbon brushes and carbons, galvanised steel span 
wire, bolts, nuts, kc. Specifications, &c., from the general manager 
(Mr. J. M. McElroy), 55, Piccadilly, Manchester. Tenders to chair- 
man by 10 a.m. March 7. See also advertisement. 


Loughborough Gas and Electric Lighting committee invite 
tenders for supply and erection of two dry-back boilers, one surface 
condenser with electrically-driven air and centrifugal pumps and 
piping and one battery of 260 cells with Planté-formed positive 
plates. Specifications, бе, from the consulting engineer (Mr. 
C. Н. Gadsby), 20, Victoria-street, Westminster, S.W, after 
March 2. Tenders to town clerk (Mr. Harry Perkins) by noon 
March 12. See also advertisement. 


The Scottish office of the May-Oatway Fire Appliances td.) 
‘invite tenders for wiring the installations set out in an advertisement 
for direct connection with the fire brigades at Greenock and Edin- 
burgh. Tenders ‘close March 2. Particulars from managing 
director, 49, Queen-street, Glasgow. 


Belfast (ins and Electric committee invite tenders for electric 
motors, insulated cables, stoneware conduits, troughs, &c., cast-iron 
pipes, troughs, street boxes, &e., and bitumen. Specifications from 
the city electrical engineer, Mr. Victor A. M'Cowen. Tenders 
to the town clerk (Sir Samuel Black), Town Hall, Belfast, by noon 
of Friday, March 11. See also advertisement. 


Londonderry Corporation invite tenders for the supply of oarbons. 
meters and demand indicators for one year from March 81, 1904. 


Forms of tender, &c., from the borough electrical engineer (Mr. 
R. V, Macrory), Strand-road, Londonderry. See advertisement. 


Kilmarnock Corporation invite tenders for the supply and erec- 
tion of pipe-work, feed-pump, economiser, jet-condensing plant, 
&c.; arc and incandescent lamps, posts and gear; lighting and 
traction feeders, mains, switch pillars and road-work, and electricity 
meters. ‘Tenders to the town clerk (Mr. W. Middlemas), for are 
lamps, &c., by Feb. 29 and for pipe work, &c., by March 14. 


The Great Central Railway Co. invite tenders for the supply 
(during the 12 months ending April 30, 1905) of stores and materials, 
including telegraph and electric light materials, wire, asbestos, &c., 
packing, glass, iron, indiarubber, oil, screws, signalling materials, 
&c. Tenders to the secretary (Mr. Oliver S. Holt), London-road 
Station, Manchester, by March 1. 


Wimbledon District Council invite tenders for various stores 
required during the year ending March 81, 1905, including engine- 
room stores, cables, joint boxes and jointing materials, transformers, 
meters, lubricating oils, incandescent lamps and carbons. "Tenders 
to Mr. R. H. S. Butterworth, Council offices, Wimbledon, S.W., by 
noon March 18. 


The Council of the Metropolitan Borough of Bermondsey invite 
tenders for wiring buildings and supply and erection of fittings and 
materials for the installation of electric light at the generating 
station, Bermondsey. Tenders to the town clerk (Mr. Frederick 
Ryall), Spa-road, Bermondsey, London, S.E., by noon March 1. 


The Council of the Metropolitan Borough of Shoreditch invite 
tenders for the supply of stores for their clectricity works depart- 
ment, &c., for the year ending March 31, 1905. Tenders to the 
town clerk (Dr. H. Mansfield Robinson), Town Hall, Old-strect, 
London, E.C., by 8 p.m. March 8. 


Weymouth and Melcombe Regis Corporation invite tenders for the 
lighting of their generating station and the supply of electricity 
meters. Tenders to the town clerk (Sir Richard N. Howard, J.P.) 
by March 7. 


Gainsborough Council invite tenders by March 16 for supply and 
erection of telephone instruments, fire alarms and connecting 
overhead wires. 


Wallasey District Council require alternating-current transformers 
for the next two years. ‘Tenders to Public Offices, Egremont, by 
March 16. 

Edinburgh Corporation invite tenders by March 14 for stores 
for the electricity department for the year ending May 15, 1905. 
including arc lamp carbons, road box frames and covers, &c. 


Wrerham Council invite tenders by March 10 for electrical 
stores. 

Metropolitan Asylums Board invite tenders by March 8 for fire 
alarms at Caterham Asylum. 


Croydon Corporation require tenders by March 1 for coal for 
12 months 

Torquay Electric Light committee invite tenders by March 1 
for steam coal. 


Leeds Corporation invite tenders by noon March 3 for coal. 


The Department of Posts and Telegraphs, 10, Carretas, Madrid, 
require tenders by March 20 for the supply of 82,000 zinc cylinders 
for Callaud piles. The upset price is 1,890 pesetas per 1,000 (about 
£58). The Madrid Gazette" of Feb. 21 contains additional 
particulars. 

The * Madrid Gazette " of Feb. 20 contains particulars of a 
quantity of telegraph posts required by the Telegraph Departinent 
of the Spanish Government. Tenders to 10, Carretas, Madrid, by 
March 22. 

The ** Madrid Gazette " of Feb. 20 also contains particulars of 
tenders required for lighting the towns of Solana and Membrella 
for 20 vears. | 


The * Madrid Gazette" of Feb. 21 contains & notice directing 
a fresh competition to be held for the construction and working of a 
telephone line from Gijon to Pola de Siero, as no tenders were 
received when invited on a former occasion. ‘Tenders have to be in 
by March 20. 


TENDERS RECEIVED AND ACOBPTED. 


Glasgow Electricity committee have recommended for acceptance 7 
the offer of Dick, Kerr & Co. to provide and erect at Port Dundas 
electricity station two turbine-generators of 8,000kw. each, the tur- 
bines to be made by Messrs. Willans and Robinson, at 429, 145. 
The offer of the same firm to provide and erect at Pollokshaws- 
road station one 1,400kw. steam turbine of their own make, with 
condensing plant and two continuous-current dynamos by Messrs. 
Siemens Brothers & Co., at £8,950, has also been recommended for 
acceptance. | 

The following contracts have recently been placed with Belliss 
and Morcom :— И ЕЛЫ - ‚ 

Four engines (through Dick, Kerr & Co.) for direct coupling to English 
Electric dynamos for Kilmarnock. | 

Two engines (through Siemens Brothers & Co.) for direct coupling to 
Siemens dynamos for the English Process Co. (Birkenhead). — 

One 580 n.r. engine for direct coupling to а 400kw. Westinghouse 
generator for Chesterfield. 

Contracts in connection with the electric lighting of Enniscorthy 
District Lunatic Asylum have been secured by Thomas Parker 
(Ltd.) (dynamo), at £699) ; British Westinghouse Company (engine), 
£847 ; Pfluger Accumulator Co. (accumulators), £248 ; Porte & Co. 
(wiring), £809) ; and British Insulated and Helsby (cables), £636. 


Glasgow Electricity committee have accepted the tender of the 
Electrical Co. for the supply and erection of six motor-generators 
in sub-stations at £9,958. 

The Admiralty have placed an order with Babcock snd Wilcox for 
water-tube boilers for the first-class battleships “ Britannia,” 
* Hibernia,” and “ Africa.” Each vessel will have 18 boilers. 

Babcock and Wilcox have algo received an order for boilers for the 
Italian first-class battleship ** Napoli," which will be fitted with 22 
boilers. | 
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London County Council have accepted the tender of F. Hodgson 
& Son for wiring the Deptford fire station at £185. 17s. and the 
Old Kent-road station at £157. There were 18 tenders in each 
case, the amounts varying for Deptford from the accepted to 
£998. 19s. 6d. and for Old Kent -· road from the accepted to £278. 2s. 6d. 

London County Council were recommended on Tuesday by the 
Highways committee to accept the tender of Wm. Griffiths & Co., 
for the reconstruction for electric traction of the cable tramways 
between Kennington and Streatham and for the construction of 
tramways in Tooting High-street and Defoe-road (about 8 miles of 
single-track) at 486,628. 19s. 11d. There were 10 tenders, varying 
from the accepted to £128,587. 11s. 8d. The chief engiuveer’s cover- 
ing estimate was £93,926. The tenders were, however, withdrawn 
by the chairman. 

For the supply of boiler feed pumps for Greenwich power station 
of the London County Council, tenders were received from 33 firms, 
some of whom submitted alternative tenders as follows: 


John Cochrane & Co. (ac- Pratchitt Bros....... eO £4,381 
cepted) ................ ‚618 | Andrew Bartclay, Sons & Co. 
Mather and Platt .......... 8,481 2 tenders) . . . 44.357 and 4,488 
Baker'sPatent Appliances Co. 6,735 | British Westinghouse Co. (7 
Elecirical Mining Co. ...... 6,692 tenders) ) £4,256 to 5,792 
Crow, Harvey & Co. (2tenders Hunter and English ...... 4,174 
" £6,681 and 6,981 | Lancashire Dynamo & Motor 


Rhodes Electrical Mfg. Co... 6,580 


Со. (4 tenders). .£4,158 to 4,978 
R. W. Blackwell & Co, (3 


Johnson and Phillips (4 ten- 


tendera)....... . £5,312 to 5,470 ders) .......... £38,978 to 4,125 
Worthington Pump Co. .... 5,162 | Frank Pearn & Co. ........ 3,958 
Worth, McKenzie & Co. .... 5,156 | Blake& Knowles Steam Pump 
Henry Berry & Co. ........ 5,022 | Wrks (3 tenders)..£3,936 to 5,172 
Arthur Koppel ............ 5,018 | Campbell Gas Engine Co. (2 


Ernest Scott and Mountain 
(2 tenders)....£4,789 and 5,089 
W. Н. Bailey & Co. (2 tenders) 


£3,751 and 4,406 
Bruce Peebles & Co. ...... 3,751 
Phenix Dynamo Mfg. Co. (3 


£4,732 and 4,887 
Mirrlees-Watson Co. (2 
tenders) ...... £4,635 and 4,745 
Coalbrookdale Co. ........ 4,581 
Goodfellow Engineering Co. 4,459 
British Thomson. Houston Co. 
(2 tenders)....£4,453 and 4,456 


Messrs. Cochrane & Co. were allowed to sublet to Bruce Peebles & Co. 
(or such other person or firm as approved by Council's engineer) the 
motors and accessories. 


For the supply of five additional fucl economisers for Greenwich 


tenders) ) £3,711 to 3,876 
Bever, Dorling & Co. ...... 3,659 
J. G. Moore . 3,550 
C. A. Mus ker 3,545 
Lowmoor Iron Co. ........ 3,410 
J. C. Lyell & Co. (incomplete) 3,030 


E. Green & Son (accepted) £3,071 6 | Arthur Lowcock (Ltd.) .. £3,060 0 

Goodbrand & Co. 9,165 0 | James Carter. & Sons (not 

Clay Cross Co. 9,151 0 to specification) m 2,518 0 
Permission was granted to Green & Son to sub.let to the British 

Thomson-Hotston Co. the motors, to the Sturtevant Engineering Co. the 

starting switches and to R. Wagner the pyrometers. 


For the supply and erection of seven railway turntables for 
Greenwich station the following tenders were submitted :—- 


e. ө е ео 


Ransomes апа  Hapier T. Larmouth & Со. ...... £910 
(accepted) ............ , Heenan and Froude ...... 875 
J. Musgrave & Sons ...... 2,149 | Isca Foundry Co. ........ 858 
R. Hudson ........ 1,253 & 1,393 , Dick, Kerr & Co........... 854 
Coalbrookdale Co. ........ 1,239 Hurst, Nelson & (o. 810 
Wheasoe Foundry Co. 1,050 | Cowans, Sheldon & Co..... 809 
J. and Р. Howard ........ 1,050 Patent Shaft & Axletree Co. 791 
J. Hitchen & Son ........ 1,019 | Graham, Morton & Co. (not 
Alex. Penney & Co. 910 to specification 721 


The Paterson Engineering Co. have received an order from the 
British Westinghouse Co. for a Paterson combined feed-water 
softener and grease eliminator for the Northampton tramway power 
station. E 

The Anderston Foundry Co have obtained the order for cast- 
iron yokes, road boxes, &c., required for the reconstruction of the 


Kennington - Streatham cable tramways of the London County 
Council. 


Lowestoft Town Council have accepted the tender of the Ingersoll- 
Sargent Drill Co. for electrically-driven plant at the pumping station 
p? rad There were five tenders varying from the accepted to 

Bradford Corporation have placed a repeat order with the British 
Westinghouse Co. f ra 1,000kw. direct-current traction generator, 
which will be vertically divided and run normally at 550 volts, 
85 revs per min. 


Cardiff Corporation have accepted the tender of Bolekow, Vaughan 
& Co. for the supply of steel tramway rails (105lb. to 111lb.) at 
£9. 118. per ton, and for fishplates, Кс. 


Swindon Corporation have accepted the tender of J. G. White & 
Co. for the supply and erection of steel poles, overhead lines, section 
boxes, arc lamps and accessories at £4,164. 83. Td. 


Manchester Tramways committee recommend for acceptance 
the tender of the British Westinghouse Co. for electrical equipment 
of additional electric traincars. 


Kingston-on-Thames guardians have accepted the tender of 
Chas. Oldridge & Sons for wiring and fitting up the infirmary for 
the electric light at £2,074. 10s. 


Battersea (London) Borough Council have accepted the tender of 
C. A. Parsons & Co. for a 750kw. steam turbo-generator at £4,890. 


Preston Corporation have accepted the tender of Messrs. Dick, 
Kerr & Co. for steam and feed piping at £890. 13s. 3d. 

The A.B.P. Accumulator Co. have just completed a second order 
for cells for Sir Thomas Lipton’s yacht ** Erin." 


LIQUIDATIONS, BANKRUPTOIES, &c. 


S. H. and J. E. Thompson, electricians, 6, East- street, Ply month. 
have been adjudicated bankrupt. 


In the bankruptcy of Charles Wallis, e'ectrical engineer, 121. 
Cleethorpe-road, Great Grimsby, the first meeting of creditors will 
take place on 27th inst. at 15, Osborne-street, and the public 
examination on March 3 at the Town Hall, Great Grimsby. 


A receiving order has heen made against E. E. Clarke, lately 
electrical engineer, 11, Claypit.street, Camp-road, Leeds. Firs 
meeting of creditors 29th inst. at 22, Park-row, Leeds. Public 
examination March 8 at the County Court House, Leeds. 


The first meeting of creditors of Frank Moore, trading as an 
electrical engineer at 19, St. Paul's-street, Leeds, under the style of 
Frank Moore & Co., but now of Shipley and out of business, took 
place at Leeds last week. Liabilities estimated at £65. 19s. 9d. 
assets 19s. 6d. | 

Claims against W. Н. Hooley and J. W. "Talbot, electrical 
engineers, Regent-street, Rugby, must be in by March 3. Mr. E. 
T. Peirson, 17, Hertford-street, Coventry, is trustee. 


The trustee (Mr. F. Stone, 47, Full-street, Derby) has been 


released in the bankruptcy of David Roberts, electrical engineer. 
formerly of Derby. 


A meeting of the Electric Resistance and Heating Co. (Ltd. will 
be held on March 25 at 130, Dashwood House, London, E.C.. to 
receive an account of the winding up. 


Ferranti Limited.—It is announced that a meeting of the 
creditors of this company will be held at Winchester House. ld 
Broad-street, London, E.C., at 2.30 p.m. on March 2. The com- 
mittee of creditors appointed in November last will present a report 
to this meeting. 


Sales by Auction.— Messrs. Wheatley Kirk, Price & Co. have 
received instructions from the liquidator (Mr. J. P. Garnett) of 
Heaton and Smith (Ltd.) to sell by auction on Mafeh 3 and 4, at 
11 a.m. each day, on the premises, Salford Switch Works, Frederick- 
road, Salford, Lanes., the entire stock-in-trade, work in progress 
loose tools and utensils, office furniture and other effects. The 
catalogue comprises a large number of enclosed motors, switch- 
boards, distribution boards, electroliers, wall and other brackets. 
pendants and a variety of fittings, switches, &c. Further particulars 
are given in an advertisement. Catalogues from Messrs. David 
Smith, Garnett & Co., C.A., 99, Booth-street, Manchester; Messrs. 
Parkinson, Slack and Needham, solicitors, 10, York-street, Man- 
chester; or from the auctioneers, Albert-chambers, Albert.square 
Manchester, and 46, Watling-street, London, E.C. 

Messrs. Percy Huddleston & Co. (acting for the receiver for the 
debenture holders of the Stewart Electrical Synd., Ltd.. in liquida- 
tion) will sell by auction in lots on the premises. 57, New Compton- 
street, London, W.C., on March 1, at 11 a m., the stock ofan electric 
supply stores, comprising alternating and continuous-current motor. 
motor fans, rheostats, starters and dimmers, switches, voltmeter. 
ammeters, current indicators, testing sets, cable and wire, are and 
incandescent lamps, carbons, &c., also the goodwill of the business 
Particulars and catalogues from Messrs. Bolton, Pitt and Breden. 
accountants, 140, Leadenhall.street, E.C., from Messrs. Н. H.W ells 
& Sons, solicitors, 16, Paternoster-row, E.C., of the auctioneers, 
72, Finsbury-pavement, London, E. C.; or on the premises three 
days previous to sale, See also advertisement. 


Plant for Sale.—The Corporation of Launceston (Tasmania) have 
for sale alternate-current plant and direct-current arc lighting plant. 
Some particulars are given in an advertisement. Further informa 
tion {тота the city electrical engineer, Town Hall, Launcesto". 
Tasmania. 


Blectric Lighting Plant Wanted .—Messrs. R. Н. Longhotham 
& Co., Ings Foundry, Wakefield, require electric lightinz plant 
capable of giving 200 amperes at 100 volts. See advertisement. 

Electric Lightiog at the Automobile Show. — The elecine 
lighting at the recent automobile show was carried out by Ее 
Lighting Boards (Ltd.). Over 10,000 8 c.p. lamps were installed ө! 
upwards of 150 exhibitors’ stands, in addition to a large number ul 
motors for driving exhibits. Current was supplied by the company. 
who put down at short notice a complete electric lighting plant in 
the Palace grounds, including the necessary building for the power 
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The plant consisted of one 80 н.р. portable engine belt-coupled to a 
Crompton 250-ampere 220.volt dynamo, one 35 н.р. vertical open-type 
engine belt-coupled to a Crompton generator, two compound open-type 
vertical engines direct-coupled to Johnson and Phillips 35kw. shunt- 
wound generators, two simple engines direct-coupled to Johnson and 
Phillips dynamos, and three 40 н.р. gas engines rivin generators by 
belt. Steam was supplied at 1001Ь. per square inch by three locomotive 
type boilers, and flexible steam piping was used from boilers to engines. 
Cables were taken from the generators to a switchboard attached to the 
main switchboard in the Egyptian Court, and supplied by Messrs. Nalder 
Bros. and Thompson. This switchboard was of white marble and con- 
sisted of nine dynamo panels, each having a shunt regulating switch, 
double-pole switch and fuses, and ammeter and voltmeter. The distri. 
bution panels carried 13 100-ampere ways, each of which was provided 
with double-pole switch and fuses, and an ammeter. All nine generators 
were running in Диа, and, despite the variety of plant which was 
employed, little difficulty in regulation was experienced. Cables were 
carried from the beard to distribution points under the floor of the 
Palace. From each distribution point cables were taken to the various 
stands, the looping system being adopted in case of the smaller stands. 
The distribution cables were of the E.L.B. type and every stand in the 
show was wired on the E.L.B. system. "The plant and apparatus was 
erected in three weeks from the opening of the show. 

The Paris automobile show and the New York automobile show 
were illuminated on the E. L. B. system, which is also being 
employed at the St. Louis Exhibition, 1904. 


British Aluminium Co. —This company state that it has been 
again found necessary to increase the capacity of the Fovers works 
by the erection of two more series of aluminium furnaces. 


Ferro-bleach.-—We have received from Mr. W. Tylar, 41, High. 
street, Aston, Birmingham, a sample їое of a compound known 
ns Ferro-bleach," for writing on blue prints. When used with an 
ordinary pen, the result is clean white writing, which, it is said, 
does not rot the paper. The preparation is already mixed, and this 
is, perhaps, its chief advantage over a solution of conunon washing 
scda, which, as a ru'e, is found to answer most practical purposes. 


Directories, &c.— The 1904 issue of Garcke's “ Manual of Elec. 
trical Undertakings " is Just issued, and is replete with maps and 
statistical data and information of electric supply and tramway 
undertakings. Some of the information contained in this work is 
not to be obtained elsewhere. This especially applies to financial 
information given. Much of this information is, unfortunately, 
somewhat stale, from the fact that both company and municipal 
accounts are made up to periods long anterior to their actual publica- 
tion, although they are the latest figures available, the financial status 
of the undertakings to which they refer may, by capital commit- 
ments, debenture, or other issues, &c., be materially modified. The 
get-up of the book is all that can be desired. The published price 
is 15s. nett, and copies can be obtained at Mowbray House, Norfolk. 
street, London, W.C. 

We have also to acknowledge the edition for 1904 of the Directory 
of Electric Lighting and Traction, edited by Mr. C. 5. Vesey Brown 
and published by Messrs. Hazell, Watson & Viney, price 10s. 6d. 
net. Like all publications designed for nieeting the requirements 
of the electrical industries, this work becomes each year of increased 
bulk. The book is adinirably arranged and is well printed. 

Amongst the welcome annuals which come to hand with unfail- 
ing regularity we may mention Who's Who," published by 
Messrs. A. and C. Black at 7s. 6d. net. In spite of the fact that a 
large tabular section has been removed from the book this year and 
is published separately. Who's Who” for 1904 has increased in 
size and contains personal particulars of nearly every name of note 
within the British Empire. In а mass of matter of this character 
there must occur inaccuracies, but taken as a whole, we have found 
the biographical sketches very readable and accurate. 

Messrs. A. & C. Black do not confine their attention to the male 
sex, and have published what we feel sure is an excellent und 
useful work for the ladies. The 24th annual issue of The English- 
woman's Yearbook and Directory gives evidence of careful com- 
pilation. 

Catalogues, &c.—The General Electric Co., who have for many 
years supplied the E.C.C. dry cell, write us:— 

We have frequently been asked for a dry cell which could be kept in 
stock for an indefinite period without deterioration. After a series of 
exhaustive experiments we are now placing on the market such a battery, 
which we term the extra sec E.C.C. cell. This contains all the necessary 
ingredients for satisfactory working with the exception of the exciting 
fluid, and it is only necessary to pour a saturated solution of salammoniac 
into the opening provided for the purpose to excite the battery and 
render it ready for use. In one form the salammoniac solution is 
received by an absorbent material which prevents its escape even though 
the cell be upsct. In another type this absorbent material is absent, and 
consequently, if the cell is required to be put out of action for some con- 
siderable time, the salammoniac solution can be poured out, to be 
replaced when the cell is again required for use. The output obtained 
from the battery is large, each cell being capable of giving continuously 
a current of ,'; amp. for 380 to 400 hours. The electrodes are so 
arranged as to be extremely close to each other; at the same time the 
construction of the cell renders damage from short-circuit impossible, 
and the arrangement is such that the supply of the salammoniac solution 


between the electrodes is well maintained when once it is excited. These 
two faots reduce the internal resistance toa minimum, The battery is 
specially serviceable for use in hot climates and for export purposes 
generally. 

The General Electric Co. have also ready & new pamphlet dealing 
with **Geeko" fire alarms. Concise and full particulars for the 
proper installation of a complete fire alarm system are given. The 
apparatus shown includes some of the latest and best ideas put for- 
ward by the company for this class of work. For an automatic fire 
alarm which is illustrated in the list the company obtained a gold 
medal at the recent International Fire Exhibition at Earl's Court. 
Other lists issued by the General Electric Co. include the ** Pro- 
gress Sheet" for February, which illustrates a new type of switch, 
the Quadrant," and some new designs of glass ware. 

Messrs. C. J. Thursfield & Co., Clement-st, Birmingham, have 
ready a new catalogue and price list of artistic fittings for electric 
lighting, including an extensive variety of high-class brackets, 
pendants, lanterns, electroliers, kc. Some very choice designs are 
shown, many of the hand-wrought ceiling fittings, electroliers and 
lanterns being particularly effective. A sheet of repoussé switch 
covers is included. 

Messrs. Pinching, Johnson & Co., of 23, Billiter-street, London, 
E.C., have ready a catalogue of insulating varnishes. 

Exports of Electrical Apparatus and Material. —The follow. 
ing list gives official particulars of the exporta of British manu. 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Feb. 17 to 28, with the ports 
of destination :— 

Africa—Alexandria, £40 and 78 loads telegraph poles; Cape Town, 
£835 (including £139 telegraph material); Durban, £2,898 (including 
£686 telegraph material); East London, £1,487 ; Port Elizabeth, £52. 
Argentina—Buenos Ayres, £109. Australasia —Auckland, £95; Fre- 
mantle, £50 ; Hobart, £100; Melbourne, £117 ; Sydney, £2,781 (including 
£2,450 telegraph material); Wellington, £1,754 (including £1,744 tele- 
graph material). Belgium Antwerp, £222; Ostend, £20. Canada— 
Halifax, £55. Ceylon—Colombo, £180 (including £110 telegraph mate- 
rial). Channel Islands, £18. China—Shanghai, £526. France—Paris, 
£64. Germany—Hamburg, £360. Gibraltar. £20. Holland—Amster- 
dam, £82. Hong Kong, £304. India—Bombay, £59: Calcutta, £2,602 
(including £1,762 telegraph material. Malta, £89. Japan—Yokohama, 
£2,284. Portugal—Lisbon, £81. Russia—Reval, £127; St. Petersburg, 
£1,312 (telegraph cable) and 181 cwt. telegraph paper. Straits Settlements 
—Singapore, £180. Total £16,698, against £19,394 in the corresponding 
week last year (Feb. 18 to 24). 
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BOOKS RECEIVED. 


one of the undermentioned works can be had from The Electrician office, 
ree, on receipt of published price. Add 6 per cent. for abroad or for foreign books. ) 


“ Testing of Electromagnetic Machinery, and other Apparatus.“ 
By B. V. Swenson and B. Frankenfield. Vol. I. Direct Currents, 
(London: Macmillan & Co.) 12s. 6d. | 

“The Law Relating to the Telegraph, the Telephone and the 
Submarine Cable." By Evelyn G. M. Carmichael. (London: 
Knight & Co.) 10. 6d. net. 

"O'Gorman's Motor Pocket-Book.” By Mervyn O'Gorman. 
(London: Archibald Constable & Co.) 7s. 6d. 

“ Table of Multiplication, Division and Proportion for the Ready 
Calculation of Quantities and Costs, Estimates, Invoice Prices, 
Interests and Discounts, Weights and Strengths, Wages and Wage 
Premiums.” By Robert H. Smith. (London: Archibald Con- 
stable & Co.) 6s. 

“ Entropy ; or Therinodynamies from an Engineer's Standpoint, 
and the Reversibility of Thermodynamics,” By James Swinburne. 
(London: Archibald Constable & Co.) 4s. 6d. 

“ Proceedings of the Royal Society." No. 482, Vol. LXXIII. 
(London: Harrison & Sons.) 268. | 

„The Tariff Dictionary : A Compendious Handbook to tho Fiscal 
Question." (London: Simpkin, Marshall, Hamilton, Kent & Co.) 
2s. 6d. | 

“Hie Europa! Hie Amerika!" By Jul. Н. West. (Berlin: 
Franz Siemenroth*. 1m. 

"(Graphs and Imaginaries." By J. G. Hamilton and F. Kettle. 
(London: Edward Arnold.) 1s. 6d. | 

* The Common Sense of Municipal ime " Ву Bernard Shaw. 
(London: Archibald Constable & Co.) 2s 6d. i 

* Les Cables Sous-Marins Travaux en Mer.” 
(Paris: Gauthier-Villars.) 2fr. 50е. 

‘Circulating Tables and Collection of Frequently Used Nume- 
rals.” By Dr. H. Zimmermann. (Berlin: Wilhelm Ernst & Son.) 6s. 

* Wireless Telegraphy: its Origins, Development, Inventions and 
Apparatus." By C. Henry Sewall (London: Crosby Lockwood 
& Son.) 10s. 6d. Ж 

„Simple Experiments in Static Electricity.“ 
Bul. (London: Percival Marshall & Co.) 64, 


By Alfred Gay. 


By Percival G. 
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PATENT RECORD. 


— — 
The fcllowing List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Norz.— Tie undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
‘panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 
December 23, 1903. 
28,252 L. SUNDERLAND. Electric lighting batten and preventing confusioa 
of colours by lamps therein. 
28,268 F. Derry. 
| generating apparatus, 
20,290 R. A. FgSSENDEN. Wave telegraphy.* 
28,291 R. A. FESSENDEN. Receivers for electromagnetic waves. 
applied for April 9, 1903, date of application in U.S.)“ 
December 24, 1903. 
28,524 C. J. Siuxox, T. S. J. B. PanNALL and W. E. Ніркім8, Birmingham. 


(Date 


Automatic weigher for coal or other flowing materials elec rically 


controlled. 
‚554 Н. Н. пивом. Trolleys. 
Е. О. V. ре KASTEBLE, "Volinmeters. 
C. B. Ковевтвом. Trolley catchere.* 
F. T. Snyper. Magnetic ore separator.“ 
28,400 Е. Е. Номт, Production of hydroxides and oxides of metals by 
electrolysis." 


28,401 C. PERDRISAT. Arc lamps. 


December 28, 1903. 
6,8994 C. L. WALKER. Thermostats. (Date applied for, March 25, 1903). 
28,417 E. WziNTRAUB. Electric vapour lamps. (Date applied for Dec. 26, 
1902, date of application in U.S.)* PUR 
20,422 S. W. Quick. Blackpool. Electric door-handle alarm. 
28,445 F. BABRITT and W. A. Fraser. Manchester. Trolley pulleys. 
28,453 J. CROWTHER aud W. HonsraLL. Withington. Electrical motor 
starting switch. 
28,491 Е. SPBvmR. Indicating devices for use with telephones, &c. 
28,505 A. G. Вгохам. (Société anonyme d'Etudes Electro Chimiques, 
; Switzerland.) Electrolytic extraction of zinc from its ores, and 
apperatus therefor. 
28,514 G. Kama. Electric stand lamp. 
28,520 R. H. FLETCHER. Socket fer mabiog temporary electrical con- 


nections. 
December 29, 1903. 
28,545 W. G. Hers. For covering wire with insulation. 
Ammon, U. S.)“ Manchester. | 
28,555 A. EcksTEIN and A. E. ANGOLD. Macches‘er. 
arc lamps. ET 
28,557 F. T. GotppurcH. Terminal connection protector. 
28,568 J. Honey. Section insulators for electric trainways. 
28.574 H. S. Sourrar and T. HaMiILTON-ÁDAMs,. A combined switch and 
fuse. | fa dA 
28,580 G. E. GarFrE. Transformers empl yed in high frequency circuite. 
28,601 G. B. Вох and Pearson Fink ALAn u. Automatic fire alarm 
| systeme. 
28,607 F. G. Вашу. 


(Walter E. 


Const ruction of 


Edinburgh, Fuse boldera, fuse boxes aud the like. 
December 30, 1903. 
28,625 H. S. Martın, Liverpool, Joint box for conductors. 
28,652. L. M. WATERHOUSE and SIMPLEX STEEL CoNDviT Co. 
a `.. Metallic conduits. 


SPECIFICATIONS PUBLISHED. 
Norz.— All specifications can be obtained at the uniform price of 8d. each. 
: | 1902. AU ok hate ST cas 
23,262 BLONDEL. Manufacture of e'eotrodes for arc lamps. 
27,860 HALL. Electric lighting of vehicle. vr nd 
28,071 RrEDzR. Alternating-current systems and switches tt erefor. 


Liverpool, 


28,588 THomsox, Baron KELVIN, and KELYIN AND JAMES Waite (Lp). 


Magnetic brake and damper of vibrations. 
28,857 PII PER. Sz itches. | 
28,952 HILL. Safety apparatus for overhead electri: tramways. 
28,950 Mackenziz (Miller, S Йез and Kelloway). Electric signalling 


apparatus. 
1903. 


25 HaLL. Trolley electric tramways. 
117 HEYLAND. Commutsators fur polyphase currents. 
143 CHAMBERLAIN AND HooKHAM and Watts, Electrical measuring 
instrumen =. 
165 FiscHER and ScuNEIDER.— Machines for making couplers for wires. 
174 Кіснмомр and Carey. Electric control of lifts, hoista, &c. 
176 WiLLiAMs. Promoting electric discharges across a dielectric gap. 
414 Harr. Thermostats. 
541 Poutsey, Storing and reproducing audible messages and signals. 
702 B.T..H. Co. and Ногрих.  Electri: mea-uring instruments. 
870 MaDIGIN. Storage or secondary batteries. 
1,068 CaBoLa4N (G.E. Co., U. S.). Generating and distributing alternating 
current, i 
1,077 Воот (Hoffmann). 
1,259 Logan, 
1,676 MErYonET. 


Couplings for wirea. 
Electrical motors, dynamos and tke like, 
Electrodes for accumulators, 


Construction of galvanic elements for medico-electric ` 


| 22,532 GIRDLESTONE and THORKELIN. 


1,540 ELECTRIC AND ORDNANCE ACCESSORIES CO. and Анох. Metering 
and registering electrical energy to be charged for under varying 
conditions of supply. 

1,776 HuNTRR and HULME.. Switches. | 

2,212 Ross. Supporting standards and trolley arms. 

2,215 B.T.-H. Co. end Ногрен. Electrical measuring instruments, 

2,284 HALL. Starting and regulating gear for electric motors. 

2,429 Watson. Make-and-break mechanism of induction coils, 

2,512 LAYBUURN. Incandescent lamps. 

2,641 Ray. Signalling apparatus for automatic reply telegraphs. 

2,609 LEWIS. Arc lamps. 

2,746 Craic. Electric service main and other switche”. 

2,805 JENATZY. Magnetic clutches. 

2,930 Munro. Couplings for condui's for conductors. 

3,080 BnaNDEB. Combined telephone transmitter and automatic switch. 

5,444 - Tart (Cooper Hewitt Electric Co.). Luminous ges or vapour 

amps. 

5,572 Groves. Electrical measuring instrument. 

5,785 JOHNSON and BincHaM. Electric light safety relay. 

5,705 CROMPTON & Co. and Оогрзонмірт. Single-phase alternate 
current motors. a) 

5,825 Heywoop and Hgywoop. Switches. 

5,957 WouDYER and MaYNER. Electric fittings. 

4,089 DoBHzaNsKI and HvscHAK. Eleetrie block signalling or brake 
operating device. — 


4,588 Paur. Resistances. 


4,590 STBVENSON. Chain and pulley utilised for raising and lowering 


Weights at any part of a curve and protecting conductora from 
the moving rope. 
4,557 Lewis. Are lamps. 
4,618 Bast. Electric lighting of miners’ safety lamps. 
4,727 M&cHWwaRT, CoLTRI & Co. Resistance regulators and starting 
switches for shunt motors. (Date applied for Aug. 29, 1902 | 
4,973 COLLET and SOMERVILLE. Collapsible electric light fitting or bracket. 
5,169. Carotan (G.E. Co., U.S.) Rheostats. 
5,203. VICKERS and ANDREWS. Brakes for electric tramcare. 
5,291 CakoLan (G.E, Co., U. S.). Dynamo-electric machines. 
5,449 CaRoLAN (G.E. Co., U.S.). Oscillating fans. 
9,480 Bobrr (Eitectri? Contract Co.) Electric gas lighters. 
6,572 RATHBONE and SMITH. Arc lamps. 
5,845 JoEL. Cons: ruction of electrodes for storage batteric:. 
5,875 HAMILTON-ADAMS. Arc lamps. 
6,102 ZimaENBERG. Electricity meter. 
6,145 FENNELL and Pgary. Storage batteries. 
6,180 BouLT (Societa Romana Solgati). Treating aluminium orcs t 
_ obtain alumina and other producte. 
7,027 Broxam (Soc. Electro-Métallurgique Francaice). 
iron and steel. | 
7,950 CHAMBERS.  Eleetrie collector shoes for insulated third rail. 
7,955 DauwcEY. Electric couplings. | : 
9,571 FELDKAMP. Storage batteries. B 
10,595 EvERED & Co. and Eversp. Incandescent lamp holde re. 
10,772 Binko. Electric heaters and stoves. "m | 
10,814 EpwaRps (Mallet and Parent). Electric mining safety lamps with 
portable accumulators and charging devices. 
11,516 Ѕівмемв Вкотневѕ & Co. and FERREIRA. Electrically controlled 
semaphore signale, | | А 
11,525 BouLr (Electric Storage Battery Со.) Switches for batterie. 
12,101 AwcoLp, HILL and Sir Hiram MAxix ELECTRICAL AND ENGISEER- 
ING Co. Arc lamps. ЭКЕ 
12,521 Отто. Medical ozoniser. NC | pe 
13,547 BLONDEL, Exciting and regulating alternating current motora and 
. alternators having collectors. (Date applied for June, 17, 1902) 
14,994 Bourr (Koch). Obtaining direct-current impulses from a high 
tension alternating current source, particularly for uss with 
Röntgen and similar tubes. AME 007 | 
15,821 HinBzRT. Magnetic balance and galvanometer. | 
10,190 LAKE (Comyagnie de l'industrie Electrique et Mécanique). Pre- 
--- venti-n of electric shocks in systems of electric distribution. 
18, 1 19900 Insulated ferrules and tips. (Date applied for, August 26, 
ЖО. А 


Production of 


`| 18,934 Paarr and Vince. Storage batteries. 


21,216 EAvER. Electric railway. 

21,5CÓ BURKE. Electric lamps. | | 

21,405 SikMENs Brotaras & Сс. (Siemens and Ha'ske A.-G.). Electr 
energy meters. . 

21,655 Clank and Tuos. E. CLARK (Wireless Telegraph- Telephone Co.). 
Coherers for wireless siguallivg. 

22,456 BOWELL and PEARSON Fin ALARM. Fire alarm apparatus. 

Arc lampa. 

22,958 EASTEBFORD. Automatic tire alarw. 

22,080 Dorman. Coherers for wireless telegraphic systems. 

25,121 Pace (Weber Railway Joint Mfg. Со.). Raid joints for electric 
rail ways. 

25,226 GoRHST. 


Electrically illuminated sigas. 
45,200 NEWTON. 


(Eltypie Mfg. Co.) Rectiviog instruments of priuting 
telegrapha. P 

23,482 Rossir, Se ondary batteries. Patent applied for, Nov. 24, 1992.) 

25,557 STECKBL. Electric clutch and b:ake mechanism. 

25,647 McLAUGHLIN. Are lamps. = 

25,854 Imray, (Siemens-Schuckert Werke. (i.m.b.H. method of ettecung 
a phase-shift of 90deg. or more between pressure aud field in 
shunt circuit of alternating current meters. | 

24,914 Revrer. Engaging devices and magnetic lifting contrivances fur 

| Cranes. 
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026 WARNER AND WARNER. Magnetic tachometers. 

,028 GaLwortHy and LoNDow ELECTRICAL FiTTINGS Co. 
electric light pendants or fittings. 

063 Мпмк. Electric lighting and power systems. 

150 HoNorp. Generators for electric ignition of explosion engines. 

‚451 HADDAN trading as Samuel Zielenziger). Arc lampe. 


z 


Adjustable 


RRR 


25,677 Pearson, CUTOHEON and WILLIAMSON. Protecting electrical 
windings from static strains. 
25.814 WiLLENBUCHER. Trolley heads for electric tramcars. 


‚885 WorrzwpEN. Securing shades, &c., to incandescent lamp a. 

,043 César and GUABIxT. Railway signalling by means of a line circuit. 

‚248 RANDALL. Telephone transmitters. 

380 Jounson (Elektricitüts A.-G. vorm. W. Lahmeyer & Co.). 
fuses for electric circuits. 

‚192 Wirsow. Electric sanitary closets. 

‚196 HuNTER. Switches. 


SESS 


Safety 


je 


COMPANIES' MEETINGS AND REPORTS. 


Westminster Electric Supply Corporation (Ltd.). 


The ordinary general meeting was held on Wednesday, Lord SUFFIELD 
presiding. 

The SECRETARY (Mr. Frank Iago) read the notice calling the meet- 
ing and the auditors’ report. 

The CHAIRMAN said: I am pleased to be able to again congratulate 

ou on the satisfactory pro of the company's business, and on the 
act that the directors are in a position to recommend the payment of 
an increased dividend and to carry forward a satisfactory balance. The 
equivalent of 59,153 lamps of 8 c.p. have been added to the cireuits during 
the 12 months ending Dec. 81, and applications continue to be received at 
a satisfactory rate. A feature of the year has been the increasing demand 
for current for power for business purposes, such as motors, passenger 
lifts, builders’ hoists and the charging of batteries for motor cars; and 
this demand is a most promising field for the extension of the business 
in addition to the ordinary demand for lighting, which continues to grow. 
The sales of current since the beginning of the new year show that the 
usual rate of inorease in profits is well maintained. The rate of charge 
per unit fixed for the current to be taken from the Central Company this 
year will show a substantial saving over last, and as the load increases 
at the station in St. John's Wood, we are advised the cost will eventually 
be considerably reduced. In order to meet the growing demand for 
electric energy, the Board have acquired a long lease from the Duke of 
Westminster of an excellent site for an underground station in Mayfair, 
and in close proximity to our generating station in Davies-street, for the 
P se of transforming the current received from the Central Company's 
station. The work is proceeding satisfactorily, and the station will be 
ready for work in time for the heavy load of next winter. With regard 
to the public lighting in the City of Westminster, we are now supplying 
and maintaining 952 arc and 202 incandescent lamps, which continue to 
give every satisfaction. He concluded by moving the adoption of the 
report and accounts. 

This was carried unanimously, as was also a resolution approving the 
dividend at the rate of 14 per cent. per annum. 

Mr. ERNEST LAW asked whether the directors anticipated that in 
future the corporation would make further sound and good profits out of 

the business of supplying energy. This was a branch of electric supply 
which in some cases in the North, and also in certain parts of London, 
he believed, was proving every day more remunerative. He would also 
like to know whether the corporation reduoed the charge for current 
supplied for lighting purposes below the level of the ground floor. He 
understood that the St. James’ Company did so, and that they did a large 
and growing business in that respect for the basements of large ware- 
houses, shops, restaurants, and so on. 

The CHAIRMAN said every attention was being given to the points 
raised, and to other points as well. c 

Prof. А. B. W. KENNEDY (Engineer-in-Chief) said, in reply to 


Mr. Law's first point, that the amount of current sold for energy had 


increased very largely during the last two years, and especially during 
the last year. The corporation had been charging a lower rate, whioh 
made it worth the while of those who required power for lifts and 
builders' purposes, and many other purposes, to take it. But, of course, 
it must be recognised that Westminster was not an industrial part of 
London, and never would be unless the nature of the buildings was 
altered very much. They could not, therefore, expect so large a demand 
as in districts where there were a great many factories. Nevertheless, 
that part of the business had increased in a gratifying manner during 
the past year or two. 

In reply to a question, the chairman said the directors had no increase 
in the company's capital in contemplation. 

The retiring directors were then re-elected, and a hearty vote of thanks 
to the chairman and directors, and to the engineer-in-chief and the staff, 
for their able services terminated the proceedings. 


BLACKHEATH AND GREENWICH DISTRICT ELECTRIC LIGHT OO. (LTD.) 
— The directors’ report for the year ended Dec. 31 states that the credit 
balance, with £2,909. 14s. 5d. from previous year, is £18,950. 16s. 3d. 
After deducting interest and interim preference dividend there remains 
£8,001. 4s. ld. It is proposed to pay the balance preference dividend, 
jut £1,250 to depreciation, and carry £5,219. 19s. ld. forward. The 


equivalent of 8 c.p. lamps connected at the end of the year was 60,540, an 
inorease of 15,624, and consumers show an increase of 500. Gross revenue 
was £19,450. 1s. 10d., expenditure £8,409, increases of £5,115. 16s. 8d. 


and £1,430. 6s. 2d. 5 In virtue of the company's Act of 1903 
the undertaking of the Lewisham and District Electric Supply Co. was 
transferred to the company as from Sept. 80. The directors have entered 
into a provisional agreement for the purchase of the undertaking of the 
Crystal Palace District Electric Supply Co., whose area of supply 
connects the separated areas in Lewisham and Penge acquired from the 
Lewisham Company. 


BROCKIE-PELL ARO LAMP (LTD.)—Sir Frederick Dixon-Hartland, 
M.P., presided at the adjourned meeting on Thursday last week, and said 
he was sorry the report was not so good as on the previous occasion. 
Their company was not alone in that respect, many competitors being in 
the same position. The cause of their failure to earn a dividend was 
that i¢ had not had so much work to do as in previous seasons. This 
falling off was not the fault of the company. Three years ago there 
were only three or four tenderers for any contract, but now there were 18 
to 20, and in some cases the prices given were actually less : than cost of 
manufacture. Competition was the sole cause of the company being 
unable to make a profit. He thought it would be advisable for the com- 
pany to have a managing director appointed to the board who would 
give the whole of his time to the company, and be responsible for the 
whole of the work being carried on in the most efficient way. The 
directors had before them the names of men, and hoped to be able to 
appoint one shortly. He never pretended to be well up in the electrical 
portion of the business, but only attended to the monetary portion. 
He held 1,000 shares, and had never parted with any of them. The 
directors had the interests of the company at heart, and would look care- 
fully into any suggestions of a practical nature that were proposed. The 
directors' report and accounts were, after some discussion, adopted. 
The chairman proposed that a committee of three shareholders (with 
power to add) be appointed to confer with the directors as to the position 
of the company, and this was adopted. 


CROSSLEY BROS. (LTD.)— The report for 1903 states that the amount 
at the disposal of the directors is £118,681, out of which the preference 
dividend has been paid, and a dividend on the ordinary shares at the rate 
of 10 per cent. aunum, leaving £80,081. It is now proposed.to pay 
the balance preference dividend and at the rate of 12 percent. per annum 
on the ordinary (making 11 per cent. for year), leaving £85,777. As this 
balance is unusually large and a shrinkage in the value of investments 
has been taking place for some years (amounting to £17,000 on the 
£130,000 invested), the directors recommend that the invested funds be 
written down by this amount, and that £18,777 be carried forward. 


ENGINE, BOILER AND EMPLOYERS’ LIABILITY INSURANCE CO. (LTD.) 
— The chairman (Mr. M. Longridge), at the meeting last week, congratu- 
lated the shareholders уров the steady progress made, No boiler insured 
by the company had exploded during the year, and no fatal accident had 
occurred or even & case of personal injury from such accidents as were 
covered by the company. The directors were glad that six years ago 
they decided to steer clear of workmen's compensation and third 
party risks and to confine their operations to the technical branches 
for which they were specially equipped. The claims for damage to 
steam and gas engines and also to electrical machines had again been 
numerous, but their number and seriousness had doubtless been mini- 
mised by periodical inspections, which were the principal feature of the - 
company's work, and caused a higher percentage of expenditure than in 
any other class of insurance. A dividend at the rate of 3s. per share was 
deolared for the half-year ended Dec. 31, £6,000 was added to reserve, the 
special reserve for current risks was increased by £1,000 and £500 was 
written off furniture and instruments, in addition to the usual deprecia- 
tion, leaving £3,060 to be carried forward. 


HART ACCUMULATOR OO. (LTD.) — The directors’ report to Deo. 81, 
1903, states that the profit for the year is £5,860. 5s. 2d., and with . 
balance from last year (£4,877. бв. 6d.) the sum of £10,737. 10s. 8d. is 
available, out of which the. directors recommend payment of a dividend - 
of 124 per cent. per annum on the ordinary shares, absorbing £5,000 - 
and leaving £5,737. 10s. 8d. to be carried forward. The buildings, plant, 
tools, &c., have been augmented by £1,790. 7s. 8d., charged to capital,- 
and due depreciation on same has been made. The maintenance of 
works, plant, &c., has been well kept up at a cost of £724. 5s. 8d., which . 
has been paid out of revenue. 

An extraordinary meeting of shareholders will be held after the ordinary 
meeting on March 2 to authorise an increase in the capital from £40,000 
to £60,000 by the creation of 20,000 new £1 preference shares. T 


LONDON UNITED TRAMWAYS (1901) (LTD.) —Mr. S. White presided at 
the meeting on Monday (in the absence through illness of Mr. C. T. 
Yerkes). Mr. White said their traffic income for the year had increased 
by £280,241, and the expenses by £56,000 to £176,000, the net profit 
amounting to £108,107. After payment oi interest and preference 
dividend, as well as the interim dividend on the ordinary shares at the 
rate of 8 per cent., they were enabled to devote the remaining balance to 
the payment of a dividend of 8 per cent., making 8 percent. for the year. 
The act obtained by the company last year would effect the conversion to 
double track of a number of inconvenient short lengths of single-line, as 
they could acquire by compulsion a number of properties on the existing 
route. 
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METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—At the meeting on 
Wednesday the chairman (Mr. E. Garcke) gave details of the various 
undertakings of the company. (Some of these ventures were set out in 
our last issue.) Referring to the question of the system of electric 
traction to be adopted on the lines of the North Metropolitan Tramways, 
on which point they were in correspondence with the London County 
Council, Mr. Garcke said before they committed themselves to the 
conduit system they were entitled to know what had been the cost of 
construction and of working, and he did not think the County Council 
knew at present what was the cost of working on that system on the 
southern tramways. Until that was known it would be more prudent, if 
the convenience of the public were to be studied, that the overhead system, 
the conditions of which were thoroughly well understood, should receive 
preference. They had made an agreement with the Middlesex County 
Council by which the Council approved of the company obtaining from the 
North Metropolitan Electric Power Supply Co. thecurrent required for work- 
ing the 114 miles of light railways which were to be leased by the Council 
to the company, and the price to be charged for current was one which 
would leave a fair return on the capital invested in the plant and under- 
taking of the Power Company. Two acts had been obtained by the 
Power Company, giving a right to supply electricity in bulk over an area 
of something over 300 sq. miles in Middlesex, Hertfordshire and Essex, 
the rights being held in perpetuity. The Power Company had been 
engaged in erecting an extensive power houseat Brimsdown, near Enfield, 
and had purchased a large power house from Willesden Jouncil. He had 
no doubts as to the highly successful and prosperous character of the 
undertaking. | 


NORTHAMPTON ELECTRIC LIGHT AND POWER CO. (LTD.) —The chair- 
man (Mr. F. H. Thornton) at the meeting on Thursday last congratulated 
the shareholders upon another prosperous year. The income had been 
temporarily affected by the reduction in the price of current. The mains 
had been largely extended with the object of opening up important manu- 
facturing and residential districts. A few months since they received an 
intimation from the City Council to re-open negotiations for the purchaee 
of the company’s undertaking, and if matters proceeded further the direc- 
tors would call together the shareholders. It was proposed to pay the 
balance preference dividends, a dividend on the ordinary shares at 44 per 
cent., and to carry forward £209. 12s. He congratulated his chief engi- 
neer and staff on the efficiency and smartness with which the additional 
works carried out during the year had been conducted, and said the com- 
pany was the first in England to have their accounts ready for the official 
auditor. They had 251 н.р. at work in motors, against 150 in 1902, 
and the number of consumers had increased from 580 to 704. They 
might have paid another 4 per cent., but it was thought bestto pursue 
a steady policy in view of what they had to do. He also drew attention 
to the great reduction in working expenses, the coal bill had been reduced 
12 per cent., and he compared favourably with any station of their size 
in England. 


NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)— The annual report of 
the directors to Dec. 21, states that expenditure on capital account has 
been increased during the past year by £6,077. 7s., bringing it up to 
£216,335. 3s. ld. £2,125. 15s. 3d. was for new mains and £2,297. 9s. 8d. 
for a new 500 н.р. motor generator at Bulmer-place sta ion, and 
£710. 9s. 5d. for converting the leasehold. property in Lancaster-road 
‘into freehold. Debentures for £5,000 were issued to meet this expendi- 
ture. The number of consumers is now 2,052, representing an equivalent 
of 116,360 8 c.p. lamps connected (against 99,497 in 1902), 97 per cent. 
are supplied ut 200 volts. The gross revenue showed an increase of £605 
and the net profit an increase of £408. The net profit would have been 
larger by about £5,100 had the charge for current been the same as that 
for 1902. The directors were under agreement with the local authority 
to reduce the charge for current from 6d. to 5d., and the result was that 
practically the whole of the profit arising from fresh business was 
absorbed. The reduction promises, however, to result in an increase of 
business. There has been transferred out of profits to depreciation, 
renewal, and reserve accounts £1,250, and £1,030. 11s. 6d. has been paid to 
the trustees of the cumulative sinking fund of the Joint Debenture stock. 
From the net profit remaining is to be deducted interest (£2,155. 14s. 2 
and (£1,966. 16s. 3d.), leaving £8,606 15s. 4d. available for dividend. 
The directors recommend payment of the usual dividend of 6 per cent. on 
the ordinary shares and 6 per cent. on the preference shares (already 
paid) This absorbs £8,310, and the balanoe is to be divided, one-half 
to founders' shares undivided proflt account and one-half to other classes 
of shares. The directors also recommend a dividend of 5s. per share on 
the founders' shares. 


OXFORD ELECTRIC CO. (LTD.)—The directors’ report for 1903 states that 
the profit (including £276. 3s. 14. from last year) waa £10,545. 3s. 1d. 
After providing £2,040.178. 2d. for interest and writing off £623. 15s. 3d. 
on account of hire-purchase installations, the available balance is 
£7,880. 10s. 8d., which it is proposed to appropriate in payment of a 
dividend at the rate of 64 per cent. per annum (24 per cent. was paid in 
September), absorbing £4,550, in adding £2,500 to reserve and renewal 
of plant account, the balance (£830. 10s. 8d.) being carried forward. The 
equivalent of over 55,000 8 c.p. lamps were connected to the mains on 
Dec. 81, and the number of units sold was 12 per cent. more than in 
1902. The capacity of the generating plant has been increased by 
375kw., and three additional sub-stations have been installed. Extensive 
additions to the mains have also been inade. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. la mirus 
fortieth annual report of the directors states that the accounts for the 


year show a net profit of £108,738. 2s. 4d. after charging interest on 
debentures. To this sum is added £101,385. 14s. 11d. brought forward, 
making a total of £210 123. 17s. 3d. From this amount is deducted the 
interim dividend of 5 per cent., paid in July last, amounting to £22,410, 
leaving £187,713. 17s. 3d. to be dealt with. The directors now propose 
to distribute a dividend of £1. 4s. per share, together with a bonus of 
12s. per share, absorbing £67,230 (being at the rate of 15 per cent., and 
making the total dividend and bonus for the year £2. 8s. per share, or 
20 per cent., tax free), leaving £120,483. 17a. 3d. to be carried forward. 
The company's factories at East Greenwich and Wharf-road have been 
actively engaged during the year in the manufacture of submarine tele- 
graph cables and of insulated wire for landlines. The company's 
steamships have been employed in cable-laying operations as well as in 
the carrying out of repairs of submarine cables. The company's factories 
and steamships have been efficiently maintained and are in excellent 
order and repair. 

The shareholders will be asked at the forthcoming meeting to approve 
& form of trust deed constituting a pension fund for the benefit of the 
company’s staff and their dependents, and to saction the payment to 
trustees, to be appointed under the deed, of £67,085. 33. 6d. appearing in 
the balanco-sheet as set apart for that purpose. 

The transfer books will be closed from 22nd inst. to March 1 inclusive, 
preparatory to payment of the above-mentioned dividend. 


YORKSHIRE ELECTRIC POWER CO.—At the meeting on Tuesday the 
chairman (Mr. A. G. Lupton) said that they had acquired a site for their 
Thornhill station. The cost of obtaining their act and of the issue of 
capital had also been paid, amounting to £47,746. The balance in hand 
in December (£17,585) had enabled the.directors to delay making the 
next callon the shareholders. In the next few months, however, they 
would have considerable payments to make for buildings and machinery, 
and further calls would be made. The wet weather had caused 
difficulty to the contractors and some delay, but the work was pro- 
ceeding to the satisfaction of their consulting engineer. They had 
entered upon negotiations with several local authorities for the supply 
of electricity in bulk, and were being met in a very friendly spirit. In 
some half-dozen cases powers were being sought by local authorities 
to supply electricity outside their own areas. They would be in direct 
competition with the company, and therefore.the directors had felt 
it necessary to oppose them. Some were asking for exceedingly extended 
powers, not only in their own districts, but enabling them practically to go 
all over the kingdom. He believed that папу of the clauses had been put 
into the bills by Parliamentary agents, probably without the knowledge and 
certainly without the full appreciation of the authorities concerned. The 
opposition of the company was confined to the point of supplying outside 
municipal areas. The company had no objection to, indeed, they would 
do all in their power to assist local authorities who wished to distribute 
power in their own areas. They would be prepared to undertake 
contracts for the supply of current by December next. He could not 
prophesy & dividend at the next meeting, but he hoped they would 
be able to show definite results in the way of customers on the books, 
current sold, and work done. 


CITY NOTES. 


— m 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 8, 1903). Price of 
silver 26144. per ов. (Feb. 25). Consols 86, —86 >; for money, 86, — 
86,4 for account; 24 per cent. annuities 86—864 (Feb. 25). Consols Pay 
Day, March 1; Stocks and Shares Continuation Days, March 8 and 26; 
Ticket Days, March 9 and 27; Pay Day,-March 10; Mining Share Carry- 
over Days, March 7 and 25. 


BELFAST STREET TRAMWAYS CO.—A dividend of 54 per cent. has been 
declared. The Corporation have lodged their bill empowering them to 
take compulsory possession of the company's undertaking on Jan. 1 next, 
instead of waiting, as provided in their agreement, until after Aug 10, 
1907. The company are opposing the bill. 


ELECTRICAL ENGINEERING AMALGAMATION IN GERMANY.- -The 
Allgemeine Electricitäts Gesellschaft, of Berlin, have acquired a large 
financial interest in the firm of Brown, Boveri & Co., of Baden, Switzer- 
land, and Mannheim, Germany, and it is proposed to ivcrease the capital 
of the Allgemeine Co. by 3,500,000 marks for this purpose. 


NORTHWICH ELECTRIC SUPPLY CO. (LTD.)— The directors recommend 
a dividend of 3 per cent. per annum for the past year. 


SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)—The report for 1993 
states that an interim dividend of 24 per cent. has been paid, and a 
further distribution of 4} per cent. is proposed, making 7 per cent. for 
the year. £11,030 was expended on capital account during the year. 
The number of consumers increased from 785 to $30, and the total 
revenue hadj been £11,232, against £10,973. An agreement bas been 
entered into with Scarborough Electric Tramway Co. for the su, ply of 
power for their tramway service. | 


STOCK EXCHANGE NOTICE.— The Stock Exchange committee have 
been asked to allow the further issue of £48,533 4, per cent. first mort- 
gage debenture redeemable stock of Edmtndson's Electricity Corp. (Lid. 
to be quoted in the official list. 
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IMPERIAL TRAMWAYS CO.—The chairman (Mr. Geo. White) stated, 
at the meeting on Saturday, that the company had had another satis- 
factory year, and he considered the current year's results would not be 
worse, They were paying a 9 per cent. dividend. The Middlesbrough 
line showed progress, and they were promoting & bill for extension to 
Ormesby, South Bank and Eston and for doubling the existing lines in 
the neighbourhood of Stockton racecourse. The proposed doubling of 
lines and additional facilities to Middlesbrough had been dropped owing 
to the attitude of the Corporation. 

NORTH LONDON RAILWAY 00.— The chairman (Lord Rathmore) stated 
at the meeting last week that, in view of the opening of the Great Northern 
and City Tube Railway, the company had decided that the fares on that 
part of the line which was in competition with the new tube should be 
reduced for third-class passengers to the tube rate, and they had decided 
also to issue third-class season tickets at the tube rate. He feared the 
would lose & certain number of passengers, but he thought it woul 
ultimately turn out that there was room enough for both lines. 

WESTERN TELEGRAPH OO. (LTD.)--The directors have declared an 
interim dividend (payable March 25) of 8s. per share (at the rate of 
6 per cent. per шш, tax free, for the quarter ended Dec. 31. The 
transfer books will be closed from March 18 to 24 inclusive. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &с. 


— 399 ———— 


NEW OOMPANIES. 


APPLEGARTH AND OSTLERE (LTD.)—Reg. Feb. 16, oapital £4,000 in 
£1 shares, to acquire business of R. Applegarth and Simplex Appliance 
Synd., and to carry on the business of submarine, mechanical and elec. 
trical engineers, manufacturers and patentees of and dealers in smoke- 
preventing appliances, &c. First directors are R. Applegarth and A. 
Ostlere (both permanent). Reg. office, 11, Queen Victoria-st., London, E.C. 

CASUALTY INSURANCE 00. (LTD.)— Reg. Feb. 18, capital £60,000 in 
£5 shares, to carry on the business of an accident, fire, employers’ lia 
bility, burglary, fidelity, boiler, marine and general insurance, indemnity 
and guarantee company, life assurance business excepted. First directors 
are R. J. Price, M.P., F. Temple, V. Bennett, J. W. Carn, M. Guthrie and 
F, J. Lea-Smith. 

DULVERTON ELECTRIC LIGHTING CO. (LTD )—Reg. Feb. 17, capital 
£3,000 in £1 shares, to adopt agreements with Mr. G. B. Fisher and with 
Messrs, Edwards and Armstrong, and to carry on at Dulverton or else- 
where in Somerset the business of an electric lighting company. First 
directors are B. Parle d B. Fisher, F. M. Lock, J. A. Moyle, W. B. Wood- 
bury, J. Moore and F. W. Wills. Reg. office, High-street, Dulverton, 


Somerset. 
STATUTORY RETURNS. 


BRITISH ELECTRIC LIGHT WIRING CO. (LTD.) The return to Dec. 10 
gives capital as £10,000 in £1 shares, 156 of which have been taken up. 
10s. per share has been called up on seven and £1 per share on 149 shares, 
and £152. 10s. has been receiv No mortgages or charges. 

ELECTRIC SIGN AND GENERAL ADVERTISING CO. (LTD )—In return to 
Jan. 19 the capital is given as £5,000 in £1 shares, of which 2,000 have 
been taken up. £1 per share has been called up and paid on 1,000 
shares, and the remaining 1,000 are considered fully paid. No mortgages 
or charges. 

GREAT WESTERN ELECTRIC LIGHT A D POWER CO. (LTD.)— According 
to return to Dec. 25 the capital їз £1,000 in £10 shares, seven of which 
have been taken up. No calls have been made. No mortgages or charges. 

POROUS ACCUMULATOR OO. (LTD) — This company's return to Dec. 23 
gives the capital as £3,000 in £1 shares, all of which have been taken up. 
£1 per share has been called up and paid on 1,007 shares, and 1,993 are 
considered as fully paid. Mortgages and charges, £16,000. 

NATIONAL ELECTRIO ENGINEERING CO. (LTD.)—In return to Dec. 31 
the capital is £5,000 in £1 shares, of which 2,659 have been taken up. 
£1 per share has been called up and paid on 654 shares, and 2,005 are 
considered as fully paid. Mortgages and charges, nil. 

NERNST ELECTRIC LIGHT CO. (LTD.) —The return to Dec. 29 gives the 
capital as £320,000 in 140,000 preference and 180,000 ordinary shares of 
£1 each, of which 139,480 preference and 180,000 ordinary have been 
taken up. £1 per share has been called up on 114,480 shares, and 
£114,480 has been received, in addition to £238. 15s. paid on 520 forfeited 
shares. Mortgages and charges, nil. 

PYEE, HARRIS & CO. (LTD.)—The return to Jan. 14 gives the capital 
as £30.000 in 1,400 A and 4,600 B shares of £5 each, of which 1,218 A 
and 1,440 B have been taken up. £5 per share has been called up on the 
A shares, and £6,090 has been received. £7,200 is considered as paid on 
the B shares. Mortgages and charges, nil. 

ROUNDHAY AND DISTRIOT ELECTRIC LIGHTING CO. (LTD.)— 
According to return to Dec. 24 the capital is £20,000 in £10 shares, of 
which 777 shares have been taken up. £7 per share has been called up. 
Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


ADAMS-RANDALL TELEPHONE PATENTS CO. (LTD.) — Issue on Feb. 5 
of £50 debenture, part of series created April 22, 1899, to secure £10,000, 
charged on company's patents, patent rights and leasehold premises. 
Trustee, E. Davies. Previously issued of same series, £9,950, 


ͤàͤ—ũ—b— — — — ———————— wBÓÜrllttb|'ÀÀ^^.—— ——1 


JULIUS SAX & CO. (LTD.)—Issue on Feb. 11 of £1,200 d 
of series created Jan. 30, 1904, to gecure £1,600, charged 5 


and property, present and future. No tr опе 
game series. i o trustees. No previous issue of 


SUNBEAM LAMP OO. (LTD.)—Issue on Feb. 12 of £8,200 deb ; 
part of series created Jan. 28, 1904, to secure £10,000, charged 9 


pany's undertaking and property, present and future, except 
capital. No trustees, No previous issue of same series. ept uncalled 


E. C. THEEDAM (LTD.)—Lien reg. Feb. 10, for £2,000 5 per cent 
debentures; no írustees; charged on undertaki ' ре ; 
including uncalled capital. g undertaking and all property, 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Ine. AGGREGATE. 
Line. dye E ar No gh С BEN 
a) o. of Ine. or 
_ DEN : __ |weeks. 3 Dec. (a) 
2 £ ^ g 
oe Corporation ...... Feb, 20 10044 | + 211 88 46,961 + 9,067 
Ayr Corporation es9059000995 Т] 19 127 eee ЫШ 127 aes 
Оў о нона „ 12 184 — 21 898 79 
Bano TERT E 12 170 | + 110 1 MO + 110 
Birkenhead . . " 1 850 FLORE ICE. 
CHEM Corporation... н 20 290 ds jx pe | T 
mingham Tramways Co. „ 20| 6.151 + 396| 7 985,008 + 2,553 
кекшш Corporaton..... „ je 716] + 67 | $47 | 80,584 + 19и 
Bleckpool and'Fietwood...| „ 20 9 - 8 188 — X 
see 90 =» | — 
BlaekplStAnnes&Lytam „ 18| | M6 | + 146 % $34 + 1,775 
ace Uem. * , , e g эм [+ Rd 
. , eee А S 
5 Corpo ration ...... „ #1 8,5498 | + 369 | 46 , 176,185 ＋ 223,688 
dde Tea Re э. % 2,006 Жш Шы 2080 dE - 
‘Bristol Trama & Carriage. Fob. 19 | 4268 | - 171 | 13 | 58,609 + 2.467 
Buenos igrano...) Jan. 94 | 98,041 J. 458) 14 47,589 + 2,696 
Bere С грога оп.........| Feb. 90 807 | + 200 47 46,044 + 8,816 
J) со. н у йак o жш ша 
оше негш p » B 98 ss 16 1809 |... 
Carlisle Tramways Со... C a 
Central London Railway...) „ 20 7,006 | + 1064 8 | 65.979 + ^ 406 
8 S Te A Rys.... „ 18 Я 14 + 185 7 8,533 + 801 
Conk Eleetrl Trama Co. Ys} „ 21 17 + 109 8 96,763 - 617 
D ectrio i “ » 18 381 | - 14 7 2,750 + 17 
уын C ration ......... » 19 200 | + 81 47 10,580 - 214 
sida Dist. Trams. . „ 12 45" | + 81 6 2,816 + 464 
рыш Teen Кайнау | „ О шї 2597-1 & 
Dublin Southern District... „ 19 €60 i127 с ЖЕ 
Dublin United.. . . , 19 5,548 - 180] 17 3300 + 589 
B lineas 95 i t 16 6 4,355 | + 185 
** э 7 8] - 297 | 39 83,339 + 2,038 
oM A оаа. * 20 600 | + 101 | t47 80,867 + 8,473 
91 e ^t. Trams. , 12 8604 | + 86 6 5,988 + 
S маи гова өөө " i nin + 422 8 517,499 + 52,527 
Gt. Northern & City ВЇу...| 90 862 P. E" E 22 Өй 
enon: & rn пон, » 12 418 | + 71 6 2,879 + 440 
Hartlepool Tramways ..... Pa | 2 t М 20 6 1500 + — 197 
2296959532667 [T] › eee ose 
Hui с raton, — e „ 20 , + 893 | #47 687 + 7,087 
[рач Corparailon 2... „ W sS 7 1 Ben 
Isle of Thanet Co. N ы 21 2 18 sé | 
Klidderminster & District... „ P 98 | - 8 6 553 |- 49 
Kirkcaldy Corporation ...... 17 191 51 9,995 
Lanarkshire Trama EE 9% e 
Pn „ 18 521 . 7 4.078 ... 
apes cons tion. .... . . „ 20 4,956) + 293 48 | 955,055 + 15,545 
1 rporation ...... 1 18 9,1714. 59 7 66,858 + 2,742 
: verpool Overhead Rly. ...| ,, 21 1,472 | + 4 8 12,217 |+ 858 
Говор county Council. „, 18 | 9,661 | + 1,122 | +16 | 449,017 + 78,918 
Lowestoft... o t „ 80]  181|  .. 4% | 6,509 5 
anchester Corporation. „, :0 | 10,572 | + 2,450 85 | 414,164 Е 196,658 
Mersey Railway ............... » 90 1,4182 + 297 1 10,067 + 2,545 
Merthyr ........................ » 19 192| - 15, 6 1137 + 116 
| бй. заны кек ү » 12 247 . 21 6 1,473 1+ 89 
Wewoastle-on- Tyne Corp.. „ 20 3,482 + 421 7 94,347 + 8,784 
Newport (Мор.) .............. | n 20 438 | + 227| 21 9,281 i+ 4,787 
Oldham, Ashton & Hyde...) „„ 12 - 80 6 9,998 | - 192 
Perth (W. A.) Elec. Trams. „ 19 1,328 | + 168 i 9,983 + 1,818 
Peterborough .................. » 12 118 | - 80 6 668 m 145 
Poole and District. . . » 12 211 | - 23 6 1,819 |- 52 
Portsmouth Corporation... „ 10] 1,349 | + 114 #17 80,702 + 6,449 
* Potteries ........................ „ 12 1692| + 240 6 9,798 + 651 
Reading Corporation » 1l 572 s T ius š 
Rothesay ........................ „ 12 89 | + 2 6 271 + 15 
Salford Corporation is 10 ns + 827 a 178,844 ＋ 49,666 
eer nes МЄ P ax 
,Bheffield Corporation „ 21 4,285 | + 332 | +48 214,506 t+ 17,888 
Southampton Corporat' n... „, 18 871 + 55 7 5,968 + 961 
Southend Corporation ...... n d 213 + 88 46 14,397 |+ 2,214 
Soutbport Tramways ...... » 12 219 | + 1 в 1444 + 146 
8. Staffordshire Trams. „ 12 767 + 56 6 4416 |+ 297 
Sunderland Corporation.. „, 21 1,061 | + 94 | 47 504 + 2,701 
точ Trams 1 la 2 + E. б x + 8 
aunton Tramm ss. + = 
Tynemouth and District.. „„ 12 210|- 9| 6 | 1,248 |- 1 
Tyneside Trams Co. ... , 17 283 | + 45 7 1,884 [+ 406 
allasey District Council. ,, 20 569 + 50 | t47 | 81,866 |+ 8,840 
Wee Conse "m | » 10 | 21! - 4 6 184 |- 7 
Wolverhampton District. „ 12 833|- 9 6 | d |- 7 в 
wore F у» n n + 140 ^ | 282 + 140 
rexham. 66е TM wee 
York hire Woollen District| „ 14 490 “| @ | 8,005 
(a) These comparisons are with the corresponding period last year. 
$ Plus 2 days 


*Partly electrical. t Minus 8 days. 1 Minus 2 days. I Plus 8 days. 
#* 6 days, 
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“ТЕЁ TE 8 
5 Price ; 
< E NAME Wed, | gEd | oe | WERE TO 
= 38 Feb. 24 G22 р FEB. 21 
2 DER: 
| | ШЇ Low-| 
| ELECTRIC RAILWAYS,TRAMWAYS, Ad. ева, | et. | e«t 
2/6 | Anglo-Arg'tine Sh (110960, 007)5%0m.Pt 1 4 | 
6% | Do. Permanent 6% Deb. Stoc 125 —130 | 4 12. 4 be 
st. do 2 | Auckland Elec. Trams 5% bed. (red) | 98 —100 | .. à 2. 
1010: | Barcelona Tramways Ота@.................. | 6 5 0 .. 
10| 5/0 | Do. 57 Cum. Frei. . . 9—10 |5 0 0 .. 
ве. 4% Do. 417 Deb. Stock v" CUCINA 90 —95 |414 9 . ede 
100| 57 | Do. 5 per Cent. Debss . 2 95 —98 |5 2 0 . ele 
b Brisbane Electric Trams. Invest. Ord.| 2 —3 .:. z ede. 
5 9/6 ро, 5 per Cent, Cum. Pref. ............ 1—43 |517 8 T 100 | .. 
Bt. 44% per Cent. Deb. Prov. Certs. . 97 —102 |4 8 3 es sá . 
10 35 t Bristol ү Leora and Carriage C On. 19)1—20 4 10 0 Feb, Aung 
10 4% Do. Cum. Pref. (fully paid) . 104—103 | 3 15 11 32 " a 
St. 47 | Do. 4 per Cent. Debs. .......... s 108 —108 | 8 14 0 | Feb, Aug ede 
St. 67 | British Columbia Elec. Rlwy. Def. Ord.| 82 —85 |311 6 .. 9 — 
Bt. 6% | Do. Pref. Ord. Stock . . . . . . . . . 93 —96 5 5 6 .. A 
10 5/0 | Do. 6% Cum. Perp. Pref. ........:. 10 —104 | 4 15 8 - 106 | 
a 42 Do. 4j per Cent. 1st Mort. Debe. res IALA 470 . z 
100| 447 | Do. Vancouver Power Debs.............| 98 —101 | 4 9 1 ID Py 
10| 6/0 | British Elew.r's Traction Ord.........-... е1) 112 & . 1002 104% 
10 6/0 | Do. 6 per Cent. Cum. Pref. ............ 1014—11; | 5 5 4 | Feb, Aug 224 n | 
St. 5/0 | Do. 6 per Cent. Perpetual Debs ...... 120 —123 | o Ж . 1223 121 
5 .. | Buenos Ayres and Belgrano Ord......... 21—33 T . : 
5 3/0 | De брег Cent. “А" Cum Pref...... d 5 4 0 . | 5% 
КИ De. eee see 411—5 514 3 ee z 
St.] 5% | Do. 5 per Cent. Debs. ................--- 104 —107 | 4 13 6 А 
St. 5% | Do. 57 And Deb. Stock Prov. Certa | 98 —101 | 4 19 6 m 
St.“ 5 Buenos Ayres Etec. Trams Co. (1901) 
5% Deb. Stk. (red.) s 100 8 0 3| 4 | a 
5| 26 onim Tramways . . . . . . 612—7 112 10 Т К 
100| 447 | Do. 447 Ist Dob. Stock {poe pe 104 —107 |4 4 2 р 101 105 
|| 1/0 | Cape Electric Tramways “peta кер) 1—2 810 0 e | l| oz 
8t.| 4% | Central London Ordinary Stock . 91—94 | 4 5 1 June, Dec | 94 | 92 
St.“ 4% Do. 4 per Cent. Pref. Stock ...........| 96 —£9 | 4 0 10 s 99 T 
Bt.| 47 Do. Deferred Stock .. 86 —& 9 | 4 911 
10L| 47 Do. 4per Cent. ПИ 110—115 | 3 9 9 
5| 2/6 | City of Birmingham Trams.5% Cm. Prf.| 41-53 |415 3 
10) 4% Do. 4 per Cent. 1st Mort. Debs. .... 99 —102 3 19 0 * T 
St.] 27 | City and South London Rly. Con. Ord| 49 —52 | 411 4|Feb,Aug | 506 
Bt.| 57 | Do. 5 per Cent. Far. Pref. "UD 123 —126 | 3 19 4 | Feb, Aus 
St.) 57 | Do. (1896). ..|19-19]4 2 € * 
St. 57 | Do. (1901). we. | 118 —121|4 2 8 » T 
St.| 47 Do. 4per Cent. Perpetual Debs ...... 109 —112 | 311 7 | May, Nov ju 
8t.| 57 | Colombo Trams&Ltg.57/ Ist Mt. Ib. rd. | 109 —105 | 4 16 5 T |o 
lv! 60 | Dublin United Trams. (1896) Ltd., Ота.) 191-134 | 4 1 6 "m o 
100 6/0 | Do. 6 per Cent. Pref. ............... 15 416 |315 0 " р 
6) 6/0 | Electric Lgt. & Tract.ofAust.67/Cm.Prf 3 —4 710 0 А К: 
57 Lo. 6 per Cent. Deb. Stock (red.).. 92 —97 5 3 1 з i 
10| 3/0 | Gt. Northern & City Rly. Prf. Ord. av| 7—8 315 0 = 78 
10) 3/4 | Gt. Northern, Piccadilly & Brompton 
Ord., Spe ver Bros, Scrip Certs. 9 —10 ; Ар - 
10| 97 Imperial anne Ord 2e 19) 203 | 4 7 10 | Mar, Sept zi 
10| 67 |t Do. 6 per Cent. Pref. 14 —144 | 4 2 10 | Mar, Sept * 
Bt.) 447 44 per Cent. Debs. ...... .........-. 108 —110 | 4 1 10 Tan; duly is 
6| 2/6 Isle of Thanet Elec. Trams & 14.57 Pt.“ 31—4 |6 5 0 | js 
St. 4% | Do. 4perCent.Deb.Stock ........... оо —93 |4 6 0 5 
10/1417 Liverpool Overhead Railway Ord. ......| 4!2—4:; | 2 16 5 | Feb, Aug | t 
1|57 |t Do. 5 per Cent. Pref......................-- 97—104 | 4 17 6 | Feb, Aung x 
Bt. 47 |t Do. 4 per Cent. Deb. . 984-1003} 3 19 10 | Jan, Juls | . м 
l| 5,0 | London United Trams. 57, ‘Cum. Pret.. 114—113 | 4 5 1 : | 11) | 115 
Bt. 4% | Do. 4% Ist Mort. Deb. Stock... 102 —104 | 3 17 4 : 103] |102 
Bt. .. | Mersey Con. Ord. Stock............. . 6 —9 + > ; » 
St.. Do. 3 per Cent. Perp. Pref. 12 —15 s : 
St| .. | Do. 4per Cent. Perp. Debs. ............ + : . 
l| .. | Metropolitan Electric Trams Def ...... *—2 * : à 
1] 0/6 | Do. 6% Cum. Prei. .. . . = [4o 83 : 1} 
100| 57 | Montreal St. Rly.St'g 57/Mrt. Dbs.(1908), 108 —105 | 4 i7 1 : "s 
100 447 | Do. Sterling 44% Debs. (1922) 104 —106 | 4 411 
b .. | New General Traction Ord. ...... „з * 
as - DO. E pet Cent. Cum, Pref. ... | 11—91 May ... 
St.] 57 | Perth(W.A.)Elec. Trams. Ist Mt. DbStk.| 99 —102 4 18 0 2 
1010/0 Potterics Electric Traction Ord, ......| 81 9) 5 6 8 "p 
10| 50 | Do. 5 per Cent. Cum. Pref. ... .| 83-9) |5 5 3 | Feb, Aug 
St. 447 | Do. 43 per Cent. Deb. Stock ........ 103 —1u6 | 4 5 11 1) 
l| |. | South Lancs. Elec. Trac. & Power Ord, | vs 33 * 
l| ..| Do. 67 Pref. (£1 paid)... ә T April, Oct 
St. |, | Do. 44% Deb. Stock (100% paid) . 2: „а Jan, July 
Bt. 317 | Waterloo and City Ord. ............ ...... 91—94 |3 9 8]|June, Dec | 
TELEGRAPHS. 
100 47 |*African Direct Tel. 4% Mrt. Deb. re 98 —102| 318 5 Jan, July | .. ; 
100 „ | Amazon Telegraph .............. .. 94—34 70 In, Dec bec] abs 
1000 ., | Do. 6 per Cent. NN r * bess | 
St. 15/0 | Anglo-American.,........ . 50 —53 6 0 9 F, My, Ag. N 50 t 
В. 130/0 | Do. Preferred. . esse eee ese | 94—96 |6 7 7 [F, My, Ag, 95 | 94 
3t. 1/0 | Do. Deferred ... se| 14—78 |013 6 F. Ay Ag. N 70 .. 
100 82 | Сопипегсіњ: Cable Capital Stock .. ... 180 —190 4 4 5 |Jn,ApJy,0| .. | .. 
St.| 47 Do. 4 per Cent. Deb. Stock ...........| 89 —91 |4 8 3 n Ap, y, 0 91 | 89} 
10| 7,0 | Cuba Submarine Ог4........................ 7—8 1) 0 0 | Feb, Aug aie 
10 10/0 Do. Preference 10 per Cent. ........ | 16—17 |517 8 Feb Aug | .. 
b 2/0 | Direct Spanish Ord. .............. «6...6... | 94—34 | 5 14 4 | April, Oct | 
b, 5/0 Do. 10 per Cent. Cum. Pref...... 8 74—84 5 17 8 | April Oct 
60) 447| Do. 43 per Cent. Deb. . . . . . . . . |987—101;| 4 9 1 Jan, July | " 
20| Зу Direct United States Cable ............. 110 | 6 6 10 Ja, Ap, Jy, 0 10% 97 
100 44% | Direct West India Cable 444 Rg. Db. (rd. ) 98 —101 |4 9 1 Jn, Dec са 
St. 200 | Eastern Ordinary .................... . 119 —124 | 5 12 11 Uh Ap, Jy Ò 1211 119$ 
5t./17/6 | Do. 33 per Cent. Pref. Stock. 87 —90 3 17 10 Ja Ap. J y. 0 di 
St. 47 Do. 4 per Cent. Mort. Deb. Stk. (rd.) 105 —108 | 3 14 1 | May, Nov .. 
10| 2/6 | Eastern Extension... . . . 103—111 | 6 4 5 Ja, Ap. Jy. 0 11 | 101; 
St. 47 Do. 4 per Cent. Deb. Stock 104 —107 | 314 9 Feb, Aug [104 |. 
100 47 Eastern & S. African 4% Mrt. Deb. 1909 95 —101 | 4 0 0 Feb, Aug | 
20 4% Do. 4% Mauritius Sub. Debs. (red.) 997,—102%| 3 18 11 May, Nov | 
10 5,0 | Great Northern of Copenhagen .. . 23 —94 5 4 2 Jan, July 
100% 447 | Halifax & Bermudas} Ist Mt. Db. (rod.) 98 —101 4 9 6 June, Deo .. 
281276 Indo-Kuropenn .. . . . . онен 38 —41 6 111 May, Nov | 33] 
100; 67 | London Platino-Brazil. 67 Debs.,1904| 100-103 5 19 5 | Mar,Sept| .. e 
100| 47 | Pacific&Europe'n Tel.4 /Guar. Db. (rd. ) 97 —100 4 0 0 | June, Dec А 2 
10| 9/0 | West African Telegraph Shares . . .. ШЕТТЕ ЫЕ = ee 
24| West Coast of America ..................... | i—1 T * yi e 
100| 4 Do. 4 рег Cent. Debs . 95 —98 | 41 8/|Jan,July | .. 85 
10, .. | West India and Panama §—+ .. | May, Nov "CERT 
10 8/0 Do. 6 per Cent 1st Pref. siens 0 = 9 4 8| Мау, Nov| .. + 
lU, .. | Do. 6 per Cent. 2nd PRIUS S hid | 44—6 . Мау, Not) | = 
100 67 |* Do. 6 per Cent. Debs. ..,........ ТИТУ | 99 —102 4 18 0 July T T 
10 3/C | Western Telegraph .......................... | 111—124 | 5 14 8 | Mr, mAN O, D 114 117 
100, 5% » Do. 5% Debs. (2nd Scries, 1906) . 99 —102 4 18 0 June, bee! cs | ix 
Bt. 4% | Do. 4% Deb. Stock (red.) e. | 98 —101/ 819 3 | «| 
| 
FINANCIAL, INVESTMENT, &o. | 
6 3/0 | Elec, & Gen. Investment 67; Cum. Pref. 5 —64 |5 9 1 F 1 T 
10| 2/0 | Globe Telegraph and Trust ............ 8)—53 411 5 JaApJyO| 8,; 8} 
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—— 

THE report of the “Electricity in Mines“ Committee and 
the rules which are recommended to regulate the use of elec. 
tricity in mines are causing some dissatisfaction in mining 
circles. Although, as we have already pointed out, the report 
ind rules cover generally what would be required to meet the 
demands of good modern practice, there are some matters of 
detail which will have to be altered before the code of regi- 
lations is adopted by the Home Office, A letter by Mr. W. B. 
WOODHOUSE this week refers to some of these details, but 
there are some more important ones that require attention. 
The Committee has not confined its attention to the employ- 
ment of electricity below the surface, but has also issued 
recommendations with regard to the generating stations. 
Among the rules for these is one specifying that no 
hare metal charged at a higher pressure than 250 volts 
shall be placed on the front of the switchboard within 
sft. of the platform. We cannot but think that Mr. G. S. 
Ram (the Electrical Inspector of Factories), who drafted 


Second Series (Weekly). )878. 


PRICE SIXPENCE ^ 
Abroad 9d., or 18 cents, or 90c., or 805 


engineer to the Charing Cross and Strand Electricity Corpora- 
tion, who was a member of the Committee, must both have 
protested against this regulation, which is quite contrary to 
established practice—in fact, the majority of the generating 
stations of those mines which have adopted electricity do not 
conform with it. "There is a note at the end of the rules 
exempting existing installations from their provisions ** unless 
an inspector shall otherwise direct“; but as, in the body of 
the report, this question of bare metal is insisted upon, an 
inspector might possibly think that this rule was so vital 
that the old installations must be altered in accordance with it. 


— P —— 


THE “personal” question as to inspectors is also an im- 
portant one. If certain things are to be left to the discretion 
of the inspectors— and their duties cannot conceivably be 
merely mechanical gentlemen occupying these positions 
should have good technical knowledge of electrical matters. 
This would disqualify the majority of the existing inspectors 
of mines, and thus it will be necessary for a small staff of 
electrical inspectors to be appointed under the guidance of a 
chief electrical inspector (perhaps Mr. Ram, who is already 
attached to the Home Office in the capacity of Electrical 
Inspector of Factories). 


THERE is another point in the proposed rules to which our 
attention has been called. One of these is a rule to the effect 
that “unless fixed in sight and out of reach of injury, all con- 
ductors other than lead-covered armoured cables must further 
be protected by a strong covering, and this in damp situations 
must consist of water-tight metal tubes . . ." Itiscustomary 
in many cases to employ vulcanised bitumen cables, armoured 
but. not lead-covered, to run down the shafts, and this rule, if 
enforced, would make it necessary that these cables should be 
lead-covered as well. This would be absolutely unnecessary, and, 
moreover, would greatly increase the weight of the shaft cables, 
which is an important consideration in view of the difficulty of 
supporting them. A recommendation that oil-break switches 
should be employed is also open to comment, as a sharp break 
under oil might be injurious to long cables designed for low 
pressures, owing to the momentary rise of pressure at the 
break. This last, however, is a minor point. 

— 

THE rules exist at present onlv in the form of recommended 

regulations. We should therefore advise all the mine-owners con- 


the rules for the Committee, and Mr. W. H. PATCHELL, chief | cerned, and their electrical engineers, to bring such matters as 
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we Nuda tub ы ыа Maul M d alluded to under the notice of the Home Office and 
their electrical inspector of factories, Mr. Raw, as soon as 
possible. When the rules аге “ made by the Home Office,” 
will be a far more difficult and lengthy process to bring v din 
.any alteration in them. 


THE abstract of an article by Dr. WALSH, on the treatment 
of cancerous throat with the assistance of radium, which 
appears in another column, is particularly interesting, for 
it 1s a careful and authoritative statement of what has actually 
been accomplished. The author shows that it is possible to 
place capsules containing the radium directly in contact with 
the affected part, a feat hitherto considered beyond the range 
of medical skill. Moreover, it appears that the application 
‘was successful. While expressing confidence that radium will 
play no small part in future medical and surgical practice, Dr. 
WALSH is careful to refrain from rash prophecies, and in this 
he is well advised. It is to be hoped that the scarcity and 
consequent high price of radium compounds will effectually 
prevent the establishment of large numbers of quacks, who 
‘would find no difficulty in catching public attention by the use 
of the magic word “ radium.” 


Ir was almost unanimously agreed in the discussion on 
Dr. WALMSLEY’s Paper, “Transatlantic Engineering Schools 
and Engineering," which took place at the Institution of 
‘Electrical Engineers on February 25th, that English technical 
-education—or technological instruction," as Mr. TROTTER 
prefers to call it—is not really so far behind that in America 
as certain critics would have us believe. Even the eminent 
teachers who joined in the discussion deprecated the lavish 
equipment of laboratories which is now so fashionable on the 
other side of the Atlantie, and it may be gathered that the 
true value of the college workshop is at last being recognised. 
Unquestionably, there is only one place in which a man can 
gain real workshop experience, and that is in actual com- 
mercial works; the college shops are only a sort of pre. 
liminary training ground and an auxiliary to the classes, 
-lectures and laboratory practice. 


WHILE discussing this matter of education it is interesting 
.to turn from suggestions of action to action itself. Under 
the Education (London) Act of 1903, the London County 

‘Council has to appoint a Committee which will provide for 
primary, secondary and technical education in the metro- 
polis. А draft scheme was approved by the Council on 
-January 24, 1904, and from this it appears that the Com- 
mittee is to consist of 43 members, including the chairman, 
vice-chairman and deputy chairman of the Council, 35 
members of the Council, and five women ; these will include, 
as far as possible, persons possessing experience in educational 
matters. But as the constitution of the Committee will thus 
be practically restricted to members of the Council, it is, there. 
fore, not surprising that a memorial, signed by the leading 
seience teachers anl authorities in technical education jn 
London, has been sent to the Board of Education, urging the 
desirability of amending the scheme, so that the Eilucation 
Committee may include educational experts and men of science 
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who would be universally recognised as authorities on the needs 
of the University, the Technical Institutes, and the Elemen- 
tary and Secondary schools. 


d 


WE publish in this issue the rules framed by the Board of 
Trade in respect to applications under the Railways Electrical 
Power Act of 1903. "The Act will be found in * The Elec- 
trician" Directory and Handbook for 1904, and is subetantially 
in the terms of the Bill which we printed in our issue of 
May 1, 1903. It will be remembered that the object of the 
Act is to facilitate the substitution of electrical power for 
other methods of propulsion upon railways without obtaining 
special Acts of Parliament for the purpose. The Board of 
Trade is now able to confer such powers by Provisional Order, 
subject, however, to the confirmation of Parliament, if the 
Order provides for the acquisition of lands otherwise than by 
agreement. 

THE rules now issued bear a general resemblance to those 
in force under the Light Railways Act and under the Stand- 
ing Orders of the Houses of Parliament ; but there are some 
important modifications which make for economy of time 
and simplicity, No particular time of year is laid down for 
applications and notices; therefore, any application may be 
made at the time most convenient to the company. This 
should be an assistance to engineers, solicitors and others, who 
sometimes find the rush of work, due to the strictly limited 
time within which notices and deposits have to be given and 
made, rather irksome. An objection which might be taken to 
this is, that persons affected might overlook advertisements 
appearing at times at which they are not accustomed to 
examine the columns of the (razefte or local newspapers, but 
this objection appears to be fully met by the provision in the 
rules that notices are to be sent to landowners and others 
affected within three weeks after the first advertisement of the 
notice. There are also more specific requirements as to publi- 
cation in districts affected than is the case under the Light 
Railway and Tramway Rules, the Standing Orders of Parlia- 
ment having been more nearly adopted in this case. Railway 
companies having running powers over the railway to which 
the Order applied for relates must also have specific notice 
within the same time. The deposits with local authorities 
and Government departments follow the established practice 
set out in Standing Orders. 


OBJECTIONS to an application must be made within three 
months of the first advertisement, simultaneously to the 
Board of Trade and to the promoters. This enforcement of a 
liberal time limit is an improvement upon the unlimited time 
allowed in the case of light railway applications, and a similar 
improvement, adopted from Parliamentary Standing Orders, 
tending to define the opposition to be expected, is afforded 
by the notice to landowners, which has to bear an inquiry 
whether the person served assents or dissents to the taking 
of lands and requesting him to state his objections. Under 
the Act, the Board of Trade decides, upon consideration of 
the application and any objections which may be made to it, 
whether or not it will hold a local inquiry, and it may either 
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reject or accede to the application without such inquiry at its 

discretion. It appears that these rules are in correspondence 

with the purpose of the Act, providing a comparatively speedy 

and simple procedure for bringing it into force in each case. 
— on — xꝛ—— 

N-Rays.—In the Electrical World of New York, Dr. J. B. 
Whitehead says that Prof. Wood, of the John Hopkins Uni- 
versity, has attempted to repeat many of Blondlot's experiments 
without success. 

The Royal Society.— Among the Papers down for reading 
yesterday was one by Dr. C. Chree, F.R.S., on * An Enquiry 
into the Nature of the Relationship between Sunspot Frequency 
and Terrestrial Magnetism." 

Charing Cross and Strand Company's Bohemian Concert. — 
A Bohemian concert was given by the Charing Cross and 
Strand Electricity Supply Corporation at the Freemasons' 
Tavern on Tuesday evening. Mr. J. M. Gatti was in the chair 
and the attendance was extremely large. Many well-known 
artistes contributed to the enjoyment of the evening and the 
function was continued until a late hour. 

Radio-active Bath Waters.— At a meeting of the Bath 
Town Council on Tuesday, the mayor, Major Simpson, stated 
that he had received a note from the chairman of the Baths 
committee stating that the Hon. R. J. Strutt had now come 
to a definite conclusion that there were traces of radium in the 
Bath thermal waters. Two gallons had been sent him for 


examination. It will be remembered that Mr. Strutt had 
previously found that traces of radium existed in the deposits. 
Cable Interruptions. Date of Interruption. 
Dominica—Martinique .................... May 9,1902 
Bt. Lucia—Martinique .................... May 9, 1902 
12 бере m eiro8 ..... DEVE TR VP AW EVEN Aug. 18, 1903 
i-Issa(Yemen)-,Camaran ............ Oct. 22, 1902 
New York—Hayti ........... n ics Apr. 18, 1903 
"Tourane—Amoy ......... eee q . eevee @eee Nov. 10, 1908 
Mole St. Nicholas—Port-au-Prince [ELLO Dec. 16, 1908 
Tarifa—Tangier......... EE AR EA UR оен eee Jan. 18, 1904 
Oran—Tangier ............. — eer е Feb. 3, 1904 


Electrical Engineers (R. B) Volunteers Ball. — The first annual 
regimental ball of the Electrical Engineers Volunteers waa 
held at the Kensington Town Hall on February 26th. Dancing 
commenced at 9 p.m. and continued until about 3a.m. The 
rooms presented a very animated appearance, which was con- 
siderably enhanced by the scarlet and other coloured uniforms. 
Altogether about 130 ladies and gentlemen were present, 
including Col. and Mre. Crompton, Major and Mrs. Erskine 
and Mr. and Mrs. Wallis-Jones. 

Royal Society Oandidates.—The Council of the Royal 
Society has recommended 15 candidates for election as Fellows, 
and among ds names are the following :— 

Dr. A. C. Dixon, Professor of Mathematics at Queen's College, Belfast, 
Author of numerous Papers on difficult questions in pure mathematics. 

Prof. C. J. Joly, Royal Astronomer of Ireland and Professor of 
Astronomy in the University of Dublin, author of Papers on quaternions, 
screws, the properties of curves and corresponding subjects in analytical 


geometry. 
Dr. A. Muirhead, for his submarine cable telegraph work, and as an 


-original investigator in practical questions connected with this subject. 

Dr. M. W. Travers, Professor of University College, Bristol, and 
formerly assistant to Prof. Sir W. Ramsay at University College, London, 
with whom he was associated in researches at low temperatures and in 
the discovery of new constituents in the atmosphere, besides independent 
investigations on similar subjects. 

Mr. G. T. Walker, Meteorological Reporter to the Indian Government, 
and author of Papers on aberration and the magnetic field (the Adams 
Prize Essay, Cambridge) and other electrical subjects, besides a study of 
‘boomerangs and a mechanical top. 

Manchester Students' Section.—In the chairman's address 
to the Manchester Local Section of the Institution of 
Electrical Engineers last November, he referred to the 
fact that a students’ section was projected. This section 
has now been formed, and meetings will be held at the School 
of Technology, on Friday evenings at 7:30 p.m. А short pro- 
gramme of meetings and visits has been arranged for 1904. 
On Friday next, Mr. J. W. Bell will read a Paper on “Switch 
Gear for Traction and Transmission,” and Mr. E. W. Cowan, 
chairman of the local section, will take the chair. To-morrow, 
Saturday, a visit will be paid to the Stuart-street Generating 
Station of the Manchester Corporation. Papers have also 


been arranged for on the following dates:—March 25th, 
* Photometer Testing," by D. Levingston Sands; April sth, 
“ Direct-Current Controllers," by H. N. Dutton. On Saturday, 
April 9th, Messrs. W. T. Glover & Co.'s cable works at 
Trafford Park will be visited. Mr. J. Roberts, junior, has 
been appointed hon. secretary, and his address is 28, Derby- 
street, C.-on-M., Manchester. 


Paddington Technical Institute.—On Saturday afternoon 
Sir A. W. Rücker, Principal of the London University, opened 
the Paddington Technical Institute of the London County 
Council. A large gathering was present, including Lord 
Monkswell, chairman of the London County Council, and 
several members of the Technical Education Board. Sir A. W. 
Rücker said the Institute incorporated the technical education 
work of the Westbourne Park Chapel, Queen's Park Congre- 
gational Church and the Kilburn Anglican Sisterhood. The 
remises had been acquired from the latter for £15,000. 
Vhat was being done there must be done on a larger scale 
elsewhere, so as to bring the schools into closer contact with the 
university, for until this combination of forces was effected it 
would not be possible to carry out the union of all teaching 
forces. Co-operation must be the note of education in the 
future. It was stated that the ultimate intention is to erect 
a power house and an engineering laboratory at the Institute 
and to carry on a motor car school. — After the usual votes of 
thanks the Institute was thrown open to public inspection. 
From an examination of the buildings, however, it appears that 
there is no immediate intention of giving engineering instruc- 
tion of a very high standard. No electrical engineerin 
laboratory has been provided, and the mechanics, physics aiid 
chemical laboratories are obviously more suited to secondary 
school scholars and purely trade classes than for professional 
teaching. This impression gathers weight when it is known 
that instruction will be given in domestic economy, the neces- 
sury kitchen, laundry, &c., having already been equipped. 


Wireless Telegraph Notes.—The Electrical World of New 
York states that wireless telegraphy has been unsuccessful 
between Nome and St. Michael, owing to the distance being 
too great for transmission during winter weather. It is sug- 
gested that the Government should establish two more stations 
in order to accomplish the desired result. Stations have 
already been established at Port Safety, near Nome, and St. 
Michael, at a cost to the Government of $6,000. The distance 
across Norton Sound, between the two existing stations, is 
about 125 miles. 

H.M.S. “Hercules” has now been equipped as the new 
signal school of the navy in place of the “ Victory." A wire- 
less telegraph installution has been fitted, as well as a system 
of electric lamps for night signalling. 

The statement that the dispatches from Chemulpo with 
regard to the warlike operations of the Japanese, appearing in 
Monday’s Times, were sent by the de Forest wireless tele- 
graphy was incorrect. The message was sent by The Times special 
dispatch steamer running between Chemulpo and Wei-hai-wei. 

An official announcement has been issued by the committee 
of Lloyd’s to the effect that the signalling of vessels at the 
Fastnet Lighthouse will commence on April Ist. Vessels that 
make their signals to the Fastnet Rock Lighthouse will be 
reported by the Marconi system of wireless telegraphy to Brow 
Head Signal Station, whence the reports will be telegraphed 
to the required destinations in the usual manner. It is added 
that signalling cannot be carried on at any time when the 
explosive fog signal at the lignthouse is in operation. 


Theatre Lighting. —The Theatres committee of the London 
County Council have submitted a revised list of rules to be 
observed by theatre licensees to minimise the danger of fire. 


The following deal with the electric lighting of theatres :— 

19. Where there is an electrical installation a properly qualified man 
must be in charge of such installation. 

20. In all cases in which it is desired to instal temporary lighting, 
notice must be given to the Clerk of the Council, in writing, as long as 
possible before it is desired to commence the work. Wires and cables 
must be adequately and firmly fixed, and must be similar to the wires 
specified in the Council's regulations, and in all cases where the wires 
are within reach of the public they must be cased. All joints must be 
soldered and taped if used for more than one week, and if used less 
than a week the wire must be soldered if larger than 7/20 S.W.G. or 
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its equivalent. In either case the joints must be taped. The circuits 
must be subdivided as much as possible, no sub-circuit exceeding 10 
amperes. All temporary work must be immediately removed when no 
longer required for the purpose for which it was installed. In the case 
of temporary work on the stage, all connections to the permanent instal- 
lation must be removed immediately after each performance in which 
they are used unless permission be obtained to the contrary. Such 
special conditions as may be requisite in each case will be attached to the 
consent of the Council to the use of temporary electrical work. 

21. All main switches, fuses, &c., which are the property of the elec- 
tric supply company shall be distinguished by being coloured red with a 
white band. 

22. At least one pair of indiarubber gloves must be provided for the 
use of the electricians in connection with the electric lighting arrange- 
ments as а precaution in the event of high voltage occurring. The gloves 
must be kept on the stage switchboard and be kept in good order. 

23. At least one bucket, filled with dry sand, must be kept in some 
accessible position on the stage in readiness for use in dealing with an 
electric fire, and one must also be kept in each of the intake rooms. 
The rules were adopted by the Council at their meeting on 


Tuesday. 


Opening of the West Ham Corporation Tramways.—On 
Saturday last the first section of the municipal electric tram- 
ways at West Ham was opened. The local authority obtained 
a provisional order under the Tramways Act of 1870, author- 
ising 103 miles of double track and 23 miles of single track. 
The lines just opened form a portion of the first sections which 
are under construction, and which total 64 miles of double track 
and 2$ miles of single. The gauge is 4ft. 84in., the track 
rails being of the girder type, weighing 100lbs. to the yard. 
‘The overhead trolley system has been adopted, the conductor 
being of 0000 S.W.G. copper. The line feeders are British 
Insulated and Helsby Co.’s paper-insulated lead-covered, laid 
under the footpaths in Sykes earthenware conduits titted with 
Stanford joints. The return is by the rail and two feeders 
There are 50 double-deck cars, each weighing 8 tons, and 
having a seating capacity of 56 passengers. Hand and electric 
brakes are fitted. Current is supplied from the Corporation 
electricity works. Mr. J. K. Bock is the borough electrical 
engineer and Mr. H. E. Blain the tramway manager. When the 
West Ham Corporation tramways are all completed as well as 
those to the neighbouring boroughs, a very complete system of 
electric traction will be available to the east of London. Sooner 
or later the London County Council intends to reconstruct the 
line to Bow Bridge from Aldgate. West Ham's system 
will continue from that point to Manor Park, whence the East 
Ham Corporation's cars continue the journey to Ilford. Thence 
the local authority runs to the next district of Romford, in 
which a company has powers to construct tramways, and which 
is a distance of 14 miles from London. 


Electric Railways.— On Friday, February 26th, Mr. Alexander 
Siemens delivered an evening discourse оп “ New Develop- 
ments in Electric Railways," illustrating his lecture before 
the crowded audience of the Royal Institution by a series of 
excellent lantern slides. Starting with the small railway 
built in 1879 by Messrs. Siemens and Halske at the Berlin 
exhibition, Mr. Siemens gave a brief historical sketch of the 
earlier developments and then dealt more fully with present 
attainments. He specially pointed out the continued changes 
and improvements which had taken place in the method of 
conducting current to the trains. In 1892, Werner von 
Siemens had commenced traction experiments with three-phase 
currents and had an experimental track built in Gross- 
lichterfelde. Soon afterwards similar trials with polyphase 
currents were undertaken by other firms also, and the 
outcome was several three-phase railways, notably in Italy 
and Switzerland. A great impetus was given to the question 
of electric traction on main railway lines by the work of the 
German “ Studiengesellschaft,” to whom credit was due for the 
excellent results achieved in the recent high-speed trials on the 
experimental line Berlin-Zossen. Three-phase working had 
one great disadvantage in that it necessitated at least two 
overhead conduetors for conveying the energy to the moving 
trains, and it was therefore not surprising that efforts were 
being made in various quarters to adopt single-phase motors 
for traction work. One way of achieving this end was 
suggested by Messrs. Mordey and Jenkin some time ago, and 
consisted in equipping the locomotive with a single-phase 
continuous current converting plant. This system was known 


as the Ward-Leonard system, and it had been experimented 
with by the Oerlikon Company in Switzerland. The Union 
Company of Berlin had developed a single-phase traction 
system pure and simple and was carrying out experiments on 
an experimental track near Berlin. 


National Electrical Manufacturers’ Association.— The 
annual general meeting of this Association was held at the 
Hotel Cecil on Tuesday afternoon. In the report of the com- 
mittee for the year 1903 it is stated that although the 
Association has only been in existence for two years, its 
formation has been fully justified by the various schemes 
inaugurated and carried out, as well as by the large accession 
of members. The membership during the year under review 
increased from 34 to 57. The negotiations with the China 
Furniture Manufacturers’ Association have proved abortive, 
but the terms on which such material may now. be obtained by 
electrical manufacturers are much more favourable than they 
were formerly. The reference book, by means of which 
the credit of doubtful firms can be investigated, has proved 
extremely valuable. No arrangements regarding an agreement 
with the plant and cable associations have been arrived at, but 
there is now a definite understanding between the manufac- 
turers’ and contractors’ associations, and a joint committee has 
been formed before which disputes between members of the 
respective associations will be brought. After paying all lia- 
bilities, the Association has a credit balance of £83. 19s. at 
the bank. The committee for the ensuing year is composed of 
the following :—Messrs. Bevis, Oppenheimer, Northcote, Smith, 
Grainger, Lundberg, Nalder and Patersen. The adoption of 
the report was moved by Mr. Davenport, and in seconding it, 
Mr. Max. Byng said he would be glad if the Association could 
devise some way of finding out the financial position of small 
limited liability companies before members opened accounts 

with such firms. He called particular attention to the fact 

that his own company had frequently suffered by giving credit 
to others having perhaps seven shares and 2,000 debentures. 

Mr. Oppenheimer agreed with Mr. Byng and suggested that 

enquiries emanating from the Association would be less likely 

to cause offence than those set on foot by a single individual 
or firm. The report and financial statement were adopted. 


The Metric System and the Colonies. —As an outcome of 
the Conference of Colonial Premiers in London in the summer 
of 1902, Mr. Joseph Chamberlain, who was then Colonial 
Secretary, addressed on September 9, 1902, a letter to the 
Governors of the Crown Colonies and self-governing Colonies 
enclosing a copy of the resolution passed at the Conference 
and referring to the adoption of the metric system. In this 
letter, a, request was made for an indication of the views of each 
particular Colony, and the replies have now been published as 
a Parliamentary Paper. The resolution was as follows :— 


That it is advisable to adopt the metric system of weights and measures 
for use within the Empire and the Prime Ministers urge the Govern- 
ments represented at this Conference to give consideration to the 
question of its early adoption. 


The replies to Mr. Chamberlain's note of September 9, 1202, 
may be summarised as follows :— 


The metric system is already used in Mauritius and Seychelles. The 
following are favourable to the adoption of the metric system :— 
Australia, New Zealand, Cape of Good Hope, Transvaal, Orange River 
Colony, Southern Rhodesia, Gambia, Northern Nigeria, Gibraltar, British 
Guiana, Trinidad, Leeward Islands and the Windward Islands. The 
following are favourable provided that it is adopted in the United King- 
dom or in the Empire generally :—Sierra Leone, Southern Nigeria. 
Ceylon and the Falklands. Hong Kong would take common action with 
the other Colonies. The States of New South Wales, Victoria and Western 
Australia are favourable, but, together with South Australia and Tas- 
mania, they consider that the matter is one for the Commonwealth Govern- 
ment. Fiji is doubtful, but says it must follow Australia and New 
Zealand, as also would British New Guinea. Jamaica and British 
Honduras require the adoption of the system in the United States; the 
Straits Settlements and Labuan would follow India in the matter. and 
the Bechuanaland Protectorate would be guided by the rest of South 
Africa. The following are on the whole unfavourable :—St. Helena, 
Cyprus, Lagos, Wei-hai-wei, Barbados and Bahamas. The Gold Coust 
Colony and the State of Queensland, whilst prepared to adopt the тейле 
system, consider that inconvenience would occur thereby. Natal will not 
consider the matter until some general lines of legislation have been 
agreed upon by His Majesty's Government. No definite reply has been 
received from Newfoundland, Malta or Bermuda, and Canada has not 

| yet replied. 
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Nortbampton Institute.—On Friday and Saturday last week 
the annual conversazione of the Northampton Institute took 
place. Lord Kelvin distributed the prizes on Friday evening, 
and Mr. L. B. Sebastian, chairman of the governing body of 
the Institute, presided. A large audience was present at the 

rize distribution, and it included Dr. R. T. Glazebrook, F.R.S., 
Prof. S. P. Thompson, F.R.S., Prof. Unwin, F.R.S., Mr.J. Gavey 
and Sir A. W. Rücker. Dr. Walmsley, the pr;ncipal, in his 
report summed up the work of the students during 1902.3 
(the year for which the prizes were being distributed) as 
95,000 student-hours. He said the electrical engineering 
department was stil the premier department of the Institute 
as regards numbers, and that the need for increased accom- 
modation was being keenly felt, students being turned away 
in great numbers. Lord Kelvin, having been introduced by 
the chairman, said he regarded the Northampton Institute as 
3 splendid example of the truth that good deeds were ever- 
lasting, as its upkeep was in part the result of benefactions 
made 500 or 600 years ago through the City Parochial 
Foundation. From this the Northampton Institute received 
£4,000 or £5,000 annually. Referring to the coming abolition 
of the Technical Education Board of the London County 
Council, he said he hoped the Northampton Institute would 
not suffer by the change, and, speaking generally, he trusted 
the new education authority would be courageous and do what 
was right, and not fear to demand rates when it was convinced 
that the payment of these rates would be for the benefit. of the 
ratepayers. As to the great advantages accruing from scientific 
education, he said the scientific aspects of such work were more 
interesting than he could find words to express. Tremendous 
advance had been made during the past 50 years, and dis- 
coveries were now being constantly made. It was true that 
many of them were in the realm of pure science, with no 
immediate prospect of practical application. But what was to 
be thought of the investigator who only looked for an imme- 
diate practical application? The electrical discoveries of 
Faraday and Henry would never have been made if they had 
asked cut bono. Lord Kelvin afterwards distributed the prizes 
and inspected the buildings and laboratories. 


Electrical Methods of Measuring Temperature. — Prof. H. L. 
Callendar, F.R.S., delivered the first of three lectures on the 
above subject at the Royal Institution on Thursday last week. 
The electrical methods were, said the s er, nore accurate, 
speedy and generally convenient than the other methods yet 
known, and were at the present time used almost exclusively 
in research work. There were two kinds of electrical methods 
for determining temperatures, the one based on the property 
of electrical conductors to change their resistance with the 
temperature, and the other based on the observation that a 
P.D. is produced at the junction of two different metals 
when it is heated. The first method was more accurate, as a 
rule, than the second, especially for low temperatures, and it 
poesessed the further оге of giving readings almost 
instantaneously ; it was also very convenient for measuring 
mean temperatures. On the other hand, the second method, 
employing the thermo-couple, was valuable for determining 
the temperature at a particular point. Prof. Callendar then 
discussed briefly the methods for determining resistances, 
pointing out the great accuracy of the zero metl.ods, and drew 
special attention to the proper way of connecting up the wire 
resistance of the thermometer— which generally consists of very 
fine platinum wire—to the Post Office pattern of resistance 
box. The proper way to do this was to make the connections 
80 that the current passing through the resistance wire of the 
thermometer had also to pass through the resistance in the 
third arm of the bridge. The current passing through the wire 
was thus small, and the error due to its heating the wire was 
reduced to a minimum. The lecturer then went on to describe 
the practical arrangement of the resistance construction of 
electrical thermometers on this principle, and discussed the 
formule of various investigators connecting the resistance with 
the temperature. Subsequently Prof. Callendar explained by 
meaus of exhibits the construction and peculiarities of the 
thermo-couple, and proved in an experiment how suitable 
such thermo-couples were for the measurement of temperatures 
at particular points, Turning, then, to the practical applica- 
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tions of these temperature-measuring methods, Prof. Callendar 
drew particular attention to their usefulness for meteorological 
purposes, and he showed and explained a temperature recorder 
of his own design which might be used for various purposes— 
for instance, for recording the duration and intensity of sun- 
shine. How very more sensitive—besides being superior in 
other ways—this electric recorder was than the burning-glass 
method, which is generally used, was forcibly brought home to 
the audience by comparative charts. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, March 4th. 
JUNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel. Paper to be 
read: Some Notes on Electric Storage Batteries,” by G. C. 
Allingham. 

SATURDAY, March Sth. 

INSTITUTION or ELECTRICAL Enoreers (STUDENT S’ Section). 

9:30 a.m. Visit to the Works of Messrs. J. I. Thornycroft & Co. 
(Ltd.), Chiswick. 

INSTITUTION OF ELectricaL Enainrers: MANCHESTER Local. SECTION. 

/:15 p.m. Students' Visit to the Stuart-street Generating Station of 
the Manchester Corporation. 

Rorau INSTITUTION. 

$ p.m. Afternoon Lecture III., by the Right Hon. Lord Rayleigh, 

F. R. S., on The Life and Work of Stokes.” 


MONDAY, March 7th. 


SOCIETY or ARTS. 
8 p.m. Cantor Lecture I. : ' Recent Advances in Electro-Chemistry,” 
by B. Blount. 


TUESDAY, March 8th. 
INSTITUTION or ELECTRICAL ENoINEERS : GrAsoow LocAL Весттох. 

8 p.m. Meeting at 207, Bath.street. Paper to be read: ‘‘ Electrical 
Coal-Cutting Machinery," by S. Mavor, and adjourned discus- 
sion on Mr. M. Georgi's Paper, New Methods of Electrical 
Winding-Gear for Collieries and Allied Purposes.” 


WEDNESDAY, March 9th. 
NonTH-Easr Coast INSTITUTION oF ENGINEERS AND SHIPBUILDERS. 
7:40 p.m. Meeting at the Literary and Philosophical росі, West- 
gate-road. Included in the business of the evening will be the 
discussion on Mr. B. C. Laws’ Paper. Technical Education.” 


TBURSDAY, March 10th. 
RovaL INSTITUTION. 


5 p.m. Afternoon Lecture III.: on Electrical Methods of Measuring 
Temperature," by Prof. H. L. Callendar, F.R.S. 


IxsrrTUTION or EvectricaL ENGINEERS: Lerns Loca, SECTION. 

7:30 p.m. Meeting at the Yorkshire College. Paper to be read: 
“ Description of the Electrical Equipment of an Engine Works," 
by H. O. Wraith. 


INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Papers to be read: (1) The 
Railway Electrification Problem and its Probable Cost for 
England and Wales,” by F. F. Bennett. (2) ‘‘ The Rated Speed 
of Electric Motors as affecting the Type to be Employed,” by 
H. M. Hobart. 


INeTITUTION or ELECTRICAL Enaineggs: DuBLIN Loca. Section. 

S p.m. Meeting in the Royal College of Science. Paper to be 
read: “The Supply of Electricity to Small Irish Towns," by 
T. Tomlinson. 


FRIDAY, March 11th. 
INSTITUTION oF ELECTRICAL ENGINEERS: MANCHESTER Loca SECTION. 
7:30 p.m. Students’ Meeting in the School of Technology. Paper 
to be read : ** Switch Gear for Traction and Transmission,” by 
J. W. Bell. 
IxsrrrvUTIoN or Огтп, ENGINEERS: Stopents’ SECTION. 


8 p.n. Meeting at 25, Great George-street, Westminster. Paper to 
be read: The Premium System of Payment for Labour," by 
W. G. Banister. 


PuysicaL Socrety or LONDON. 

8 p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: S “The Whirling and Trans- 
verse Vibrations of Shafts,” by Dr. C. Chree, F.R.S. (2) “ Notes 
on Non-homocentric Pencils, and the Shadows Produced by 
them. Part. II.: Shadows Produced by Axially Symmetrical 
Pencils possessing Spherical Aberration,” by W. Bennett. (3) 
Exhibition of Apparatus by Messrs. Pye & Oo., Cambridge. 


SATURDAY, March 13th. 
Roya INSTITUTION. 


З p. m. Afternoon Lecture IV., on The Life and Work of Stokes,” 
by the Right Hon. Lord Rayleigh. F. R. B. 
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RULES UNDER THE RAILWAYS (ELECTRICAL 
POWER) ACT. 


The Board of Trade has now framed the following rules 
with respect to applications under the Railways (Electrical 
Power) Act, 1903 :— 

Norick or PROPOSED APPLICATION. 

1. Notice by Advertisement.— Notice (hereinafter referred to as ''the 
notice) of intention to apply to the Board of Trade for an order under 
the Railways (Electrical Power) Act, 1903 (hereinafter referred to as 
“the Act”), must be published by advertisement, in each of two consecu. 
live weeks, 

(a) in the London, Edinburgh or Dublin Gazette, according as the 
general offices of the railway company applying for the order (hereinafter 
called “the promoters") are situate in England, Scotland or Ireland, 
respectively ; 

(b) in at least one local newspaper circulating in every county or 
borough or urban district in which is situate any part of that portion of 
the railway to which theorder applied for relates; and 

(c) If it is proposed to take lands or to construct works in any county 
or borough or urban district other than the foregoing then in at least 
one local newspaper circulating in that county, borough or urban district. 

À copy of each of the gazettes or newepapers containing these advertise- 
ments must be sent, when published, to the Board of Trade. 

2. Contents of Notice.—The notice must be subscribed with the name 
and address of the promoters or their responsible agents, and must 

(a) State generally the objects of the intended application ; 

(b) If it be intended to modify any working agreement, specify the 
company or person with whom such agreement subsists ; 

(c) If it is proposed to take any land under the order applied for, 
describe the land proposed to be taken, stating the quantity thereof and 
the purpose for which it is proposed to take it ; 

(d) Name (1) a place where copies of the draft order will be obtainable 
on payment of not exceeding 1s. per copy, and where (if it is proposed to 
take any lands) a plan of the lands to be taken and a book of reference 
to the plan made in accordance with these rules and in these rules 
referred to as the plan and book of reference will be deposited for inspec- 
tion, and (2) a date, not later than three weeks after the first advertise- 
ment of the notice, after which copies of the draft order will be so 
obtainable, and the plan and book of reference will be so on deposit for 
inspection ; 

(e) State that any objections must be made in writing to the Board of 
Trade in accordance with these rules, and a copy thereof sent to the 
promoters. 

3. Deposits with Local Authorities.—Copies of the draft order (and if 
lands are proposed to be taken, of the plan and book of reference) must 
be deposited by the promoters within three weeks after the first advertise- 
ment of the notice, with the clerk of the council of any county, borough 
or urban district in which any part of that portion of the railway to 
which the order applied for relates, or any works proposed to be con- 
structed or any lands proposed to be taken are situate. 

4. Deposits with Government Departments.—A copy of the draft order 
and of the notice must be deposited by the promoters within three weeks 
after the first advertisement of the notice with the Treasury, the Post. 
master-General, the Commissioners of Works, and the Commissioners of 
Inland Revenue, and, in any case in which lands are proposed to be taken 
within 300yds. of land belonging to the Crown or to the Duchies of 
Cornwall or Lancaster, at the offices of the Commissioners of Woods, the 
Duchy of Cornwall or the Duchy of Lancaster as the case may be. A 
copy of the plan and book of reference, if any, must at the same time be 
deposited with the Commissioners of Works. 

the case of railways in Scotland, a copy of the draft order and of 
the notice must also be deposited with the Secretary for Scotland, and, 
in the case of railways in Ireland, with the Chief Secretary to the Lord 
Lieutenant and with the Commissioners of Public Works, Ireland, at 
their respective offices in Dublin. 


5. Notice to Railway Companies having Running Powers.—If any other 
railway company has running powers over that portion of the railway 
to which the order applied for relates, a copy of the draft order and of 
the notice must be sent to each such company within three weeks after 
the first advertisement of the notice. 

6. Mode of Making Objection.—Any objection to an application to the 
Board of Trade for an order under the act must be made in writing to 
the Assistant Seoretary, Railway Department, Board of Trade, within tbree 
months after the first advertisement of the notice, and a copy must at 
the same time be sent to the promoters or their solicitors or agents. 


7. Notice as to Commons.—If the promoters propose to take under the 
order any part of a common as defined by sec. 21 of the Light Railways 
Act, 1896, or any easement over or affecting any such common, they must 
send intimation in writing within three weeks after the first advertise- 
ment of the notice to the Board of Agriculture and Fisheries, describing 
the common affected and the mode in which it is affected. 

8. Deposit of Plans, £&c.—1f lands are proposed to be taken, the plan 
and book of reference referred to in the notice must be deposited by the 
promoters within three weeks after the first advertisement of the notice 
&t the place named in the notice, and shall be open to inspection at all 
reasonable times. 

The promoters shall supply copies of the draft order on payment of 
not exceeding 18. per copy at the place and after the date named for that 
purpose in the notice. 


PLANS AND Book оғ REFERENCE. 

9. Plans.—Every plan made for the purpose of these rules must be 
drawn to a scale of not less than 4in. to the mile, and must describe 
the lands intended to be taken, and unless the whole of such plan shall 
be upon a scale of not less than jin. to every 100ft. an enlarged plan 
shall be added of any building, yard, courtyard or land within the 
curtilage of any building, or of any ground cultivated as a garden. 
proposed to be taken, on a scale of not less than jin. to every 100ft. 

10. Book of Reference.— The book of reference made for the purpose of 
these rules shall contain the names of the owners and reputed owners. 
lessees or reputed lessees, and occupiers of all lands and houses proposed 
to be taken, and shall describe such land and houses respectively. 


NOTICE то Owners, LESSE TAB AND OTHERS. 

ll. Service of Notices on Landowners and others.—Within three weeks 
after the first advertisement of the notice the promoters must serve a 
notice on the owners or reputed owners, lessees or reputed lessees, and 
occupiers of all lands intended to be taken, describing in each case the 
particular lands intended to be taken, and inquiring whether the person so 
served assents to or dissents from the taking of such lands, and request- 
ing him to state any objections he may have to such lands being taken. 

Every such notice shall be in the form set out in the schedule to these 
rules, or in a form to the like effect. 

APPLICATION TO THE Boarn oF TRADE. 

12. Documents to accompany Application.—Every application to the 
Board of Trade for an order must be made within a month after the first 
advertisement of the notice, and must be under the seal of the railway 
company applying for the order, and must be accompanied by— 

(a) Three copies of the draft order and notice, and, if it is proposed to 
take land under the order, of the plan and book of reference ; and 

(b) If it is proposed to raise additional capital, an estimate of the 
expenses to be incurred for the purposes of the order, including the 
expense of acquiring land, and of the incidental expenses; and 

(c) A list, with their postal addresses of the owners or reputed owners. 
lessees or reputed lessees, and occupiers on whom notices have been 
served; and 

(d) A list of the councils with whom copies of the draft order have 
been deposited under these rules. 

18. Documents to accompany or follow Applications.—(a) A statement, 
so far as can be made, whether the owners or reputed owners, lessees or 
reputed lessees, and occupiers on whom notices have been served in each 
case assent, dissent or are neuter, must be deposited with the Board of 
Trade on or before the last day of the month after the month in which 
application was made ; 

(b) Such proofs must be furnished as the Board of Trade may require 
of compliance with these rules before they take the application into 
consideration ; 

(c) A certificate that the members of the railway company applying 
for the order have assented to the application by such a resolution as is 
required by the Standing Orders of Parliament in the case of an applica- 
tion to Parliament by such company must be deposited with the Board of 
Trade before an order will be granted. 

14. Service of Notices.—Notices and any other documents required or 
authorised to be served under these rules may be served by delivering the 
same to or at the residence of the person to whom they are respectively 
addressed, or, where addressed to the owner or occupier of the premises, 
by delivering the same or a true copy thereof to some person on the 
premises ; or, if there is no person on the premises who can be so served, 
then by fixing the same on some conspicuous part of the premises; they 
may also be served by post by a prepaid letter. : 

Any notice by these rules required to be given to the owner or occupier 
of any premises may be addressed by the description of the ‘ owner 
or “ occupier ” of the premises (naming them) in respect of which tne 
notice is given without further name œ: description. 

Feza. 

15. Fees Payable to Board of Trade.—On or before lodging any appli- 
cation the under-mentioned fee, which has been fixed by the on 
the recommendation of the Board of Trade, must be paid by the p 
moters to the Board of Trade by cheque in favour of an assistant 
secretary of the Board of Trade, viz. :— 

For each application—the sum of £50. 
GENERAL. 

16. All communications to the Board of Trade should be on foolscap 

paper and written on one side only, and should be addressed to— 
The Assistant Secretary, 
Railway Department, Board of Trade, S.W. 

17. The Interpretation Act, 1889, applies for the purpose of the inter- 
pretation of these rules as it applies for the purpose of the interpretation 


uf an Act of Parliament. 
Francis J. 8. Hopwoon, Secretary. 


Board of Trade, 7, Whitehall Gardens, S.W., 
February 17, 1904. 


SCHEDULE.—Form or Noricx то LaNpowNERS AND OTHERS. 


We also beg to inform you that a p'an relating to the said application 
and a book of reference thereto have been or will be deposited with the 
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clerks of the [specify county and other councils as the case may be) on or 
before [state the date] for public inspection, on which plan your property 
is designated by the numbers set forth ia the annexed schedule. 

Às we are required to report whether you assent to or dissent from the 
proposed undertaking, you will oblige us by writing your answer of assent 
or dissent in the form left herewith, and by stating any objections you 
may have to your property being taken and returning the same to us 
with your signature on or before the.......... day of.......... next ; 
and if there should be any error or misdescription in the annexed 
schedule, we shall feel obliged by your informing us thereof at your 
earliest convenience, that we may correct the same without delay. 

We are, &c., 


Schedule referred to in the foregoing Notice describing the Property 
therein alluded to. 


— — — M - 


Parish, township, Number 


townland or extra on Description. Owner. Lessees | Occupier. 
parochial place. plans. 
| 
| 
I, the undersigned, , ent to my property being taken for the pro- 
dissent from 
posed work (uud my objections are t.]... 


THE EQUIPMENT OF AN ENGINE TEST HOUSE.* 


BY R. К. MORCOM, 


The days of broad guarantees of coal consumption of а plant per 
nionth or per annum have now passed, and the era of specialised 
testing has been inaugurated by modern competition. Nowadays 
boilers, engines, generators and motors inust all be proved to fulfil 
the specification as to efficiency and reliability, and it is on the 
closeness with which the results obtained approach the guaranteed 
figures that the justification of an enterprise often depends. The 
value of the experience gained by tests is so great that all progres- 
sive manufacturers lay down more or less extensive testing plants 
for their own use, and so it is only natural that their test houses 
should also be used to demonstrate guarantees, and to ensure that 
time shall not be wasted on site, and to avoid the inconvenience to 
& station engineer of having his station turned into an experimental 
department. <A brief account of the evolution of a plant for testing 
combined sets for electricity stations, and of some of the more 
interesting results obtained, is the object of this Paper. 

In getting the necessary apparatus the following requirements 
had to be met: -The units to be tested ranged in sizo from 75 H.P. 
to 1,250 H. v., running condensing or non-condensing, with steam 
pressures from 80lb. to 250lb., and degrees of superheat up to 350°F. 
above saturation point. The voltage might be anything from 60 to 
6,000, and the current anything from 10 to 2,000 amperes, either 
in direct current or in single or polyphase alternating current of 
various frequencies. ‘The sets might have to run at full load, light 
loads, and varying loads. Regulation tests of the dynamo and 
governing tests of the engine would also be generally required. 
Add to this the fact that only a limited space would be allotted, 
and as rapid changes from one set to Another were necessary, the 
complication of the problem is obvious. 

A testing plant had to be evolved to meet the above requirements 
which should be accurate without being too costly, and which 
should be satisfactorv to the expert, and yet easy to explain to the 
inexperienced. In the following is given an account of a modern 
engine test-house intended to meet the above requirements 
satisfactorily. without neglecting the important question of cheap 
working costs. 

Steam is raised by four water-tube boilers, capable of producing 
20, 000lb. of steam per hour. It is carried either direct to the 
engine or through a separately-fired superheater. Steam dryers are 
fitted in the flues of two of the boilers. Analyses of gases and fuel 
consumptions are taken periodically, and everything possible is done 
to keep the steam-raising costs low. The range is designed to 
supply eight testing berths. It is divided into two sections, each of 
which can be isolated with one or more boilers in case tests at 
different pressures are run simultaneously. Reducing valves have 
been avoided, owing to the fact that the very trying conditions of 
varying pressure and temperature would probably render them a 
source of trouble. 

The test plates are of the usual grid type on solid concrete founda- 
tions, and pits are arranged to accommodate big generators. The 
engines are coupled to the range by means of steel bends and 
matching pieces, each standard engine having its own series of 
piping. Flexible piping and other similar devices have been found 
unsuitable for test-house wear and tear. Difficulty has been found 
in providing lagging for the temporary pipes; the most satisfactory 

* Paper read before the Birmingham Local Section of the Institution 
of Electrical Engineers on February 17th. 


so far has been a lurge diameter asbestos rope, with which con- 
siderable lengths can be expeditiously lagged. 


Temperature Tests.—A thermometer is fitted into the steam pipe 
leading to each engine, and the temperature of the steam is adjusted 
to meet the requirements of the inspecting engineer. The first 
arrangement used for measuring this temperature was a steel tube 
or cup, closed at one end, and arranged to screw into the steam 
pipe at any convenient place close to the engine. The cup was 
filled with mercury, and an ordinary high-reading glass thermometer 
dropped into the mercury. As the lower portion of the cup extended 
well down into the steam space, the thermometer gave a fairly 
close approximation to the actual temperature of the steam. This 
method is adopted by a good many makers who supply thermo- 
nicters for reading steam temperatures, the only difference being 
that the glass thermometer is secured in the cup, and generally 
provided with a metal cover to protect the glass from injury. This 
method, however, is not sufficiently accurate, as the thermometer 
always gives a reading lower than the actual temperature, owing to 
а certain amount of heat being lost by conduction from the cup to 
the comparatively cool steam pipe. 

Another way of indicating the steam temperature is by means of 
a mercury steel pyrometer, which indicates the temperature by a 
pointer on a dial face, and has much the same appearance as an 
ordinary pressure gauge. It is actuated by the expansion of mercury 
in a steel tube reacting on a spring. This type of instrument need 
not itself be attached directly to the steam pipes ; it may be fixed in 
any position in the engine room, and connected by a fine steel tube 
containing any convenient medium to transmit the pressure to the 
spring. It is useful as an indicator to the engine attendant, but it 
is troublesome to calibrate, and requires frequent correction. 

Prof. Burstall suggested a platinum-wire pyrometer, but this was 
frequently broken by the rush of steam, and was too delicate for 
a works test house. The present arrangement is a thin steel tube, 
screwed well into the steam pipe through a stuffing box, so that an 
asbestos packing may insulate it from the steam pipe. Oil is used 
in the 11 85 instead of mercury, as it is found slightly more accurate ; 
the mercury also boils away at high temperatures. 


E.rhiaust.— Exhaust steam is passed into a range connected to 
three surface condensers, separated by middling valves. The back 
pressure is adjusted to the specified amount from the lowest the 
plant can register up to any specified amount. The exhaust range 
has to be extremely adaptable, as engines are often running round 
unloaded for one cause or another, while water consumptions are 
being taken on others on load. Accordingly, every branch is 
three-wayed—going to the engine, an atmospheric main, and to the 
condenser main. At every point where water may collect a drain 
has been fitted, as water returning from the exhaust has occasionally 
been found troublesome. The larger engines are coupled up by 
large cast-iron pipes, the smaller ones with flexible piping. The 
air-pump discharge is passed into tanks attached to Avery 
balances, on which the amount of water delivered in any given 
interval is weighed and announced by electric bell to any suitable 
point. Open-ended flushing valves are provided to these tanks in 
order that any leakage can Be immediately detected or rectified. 

The actual taking of the water consumptions varies in different 
test houses, so a brief description of the method adopted in the one 
under consideration may not be out of place. Before attempting to 
take a measurement under certain fixed conditions of load and steam, 
the engine should be run under those conditions for a sufficient time 
to ensure its having reached its proper temperature throughout. 
The time varies from a quarter of an hour to an hour. If this 
point is neglected, anomalous results are apt to be obtained. This 
also has a bearing on what may be called traction-load results with 
a varying load. It has been found that short measurements taken 
at different loads dropping from full load by steps down to no load 
at, say, 10 minutes' intervals, always gives better results than when 
taken on an up-grade. It is possible to conceive that with the same 
mean load on the same size engine certain load curves will for this 
reason give better results than others. 

All cylinder drains should be closed, and the ends of the drain 
pipes should be inspected for leakage, unless they are coupled into 
the engine exhaust pipe. The valve from the condensed water 
weigh tank should be shut, and the sliding weight of the balance set 
at a fixed point on the arm. As soon as the weight is balanced, the 
arm on its upward swing makes an electric bell circuit, and the man 
at the load-board carefully notes the time and load. The slide 
weight is then moved on sufficiently to give a two minutes’ interval 
before the next ring, when the process is repeated. A complete log 
of steam pressure, temperature, &c., is taken, say, every third 
reading. In this way over a half-hour's tank results can be obtained 
with quite as great accuracy as would be obtained by an arduous six 
hours’ water consumption. The idea that a lengthy measurement 
of condensed water is necessary is really due to the fact that a con- 
fusion exists in some people’s minds between measurements of feed 
water and condensed water. 


Brake Test.—Tests are often run on the water brake if the 
dynamo is not to hand. A series of brakes is kept to suit different 
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sizes, the Heenan and Froude, pattern being the one adopted. 
The beauty of this brake, from the inspecting engineer's standpoint, 
is that, whatever else it may be doing, the engine is certainly lifting 
a certain weight at a certain radius. The type is too well known to 
require any description here. 

As a check on the readings, either brake or electrical, and also 
when eomparing brake horse-power with electrical horse-power 
the indicator is always used. But too much reliance on the 
readings of this instrument may lead to trouble, especially in 
high-speed work. Cards taken on the same load by experienced 
and inexperienced operators often vary as much as 5 per cent. The 
efficiency of a well-constructed quick-revolution engine is so high, 
that unless practically the whole indicated horse-power is registered 
absurd resalts are recorded, whereas a similar fault on a less 
efficient engine would be unnoticed. For this reason separate 
indicators are used, both top and bottom, with full bore fittings 
right into the cylinders. The indicators are continually calibrated 
under steam, and all cards are taken by an expert operator. In 
this way the highest accuracy is ensured, and the indicator becomes 
a useful check on other figures. Ап interesting point in high-speed 
engine indicating has been demonstrated—viz., that the oscillations 
always associated with the cards are actually present in the steam, 
and are not due to indicator inertia. 


After trials of all manner of instruments and consideration of 
objections raised by grumblers thereat, the following equipment for 
testing the electrical side of the plant has been arranged :— 

Ammeters.—For direct-current shunted instruments of the 
Weston and solenoid types are used. For alternating-current 
double-range hot-wire ammeters are adopted, except for very high 
voltages, when suspended coil dynamometers have proved more 
serviceable. The instruments here detailed for alternating current 
are, of course, available for direct current also. As a calibrating 
instrument, a large Siemens dynamometer with reversing switch 
is found reliable. 

Voltmeters.—For direct current the Weston type has also been 
chosen, being fitted with a volt-reducing box to give a very big 
range. For alternating work, vertical scale static instruments are 
used. For calibration a wide-ranged horizontal scale Kelvin 
_ instrument has been adopted. 


Wattmeters.— The hardest instrument to come to a decision about 
is undoubtedly a wattmeter for alternating current. Every engineer 
seems to have his own views on the matter, and an instrument that 
has much to recommend it to the practical man is often condemned 
for some theoretical defect. The instruments finally adopted in the 
test house under consideration are of the suspended coil type, both 
direct and zero reading. The current range is capable of alteration 
by potting the current coils in series or parallel, and the volt range 
is also variable by means of resistances. 


Potentiometers.—In experimenting with a potentiometer, the fact 
that the works’ foundations were of a light character rendered the 
inirror galvanometer too delicate an instrument, as the vibration of 
the cranes made the spot very elusive. This difficulty might have 
been overcome by the use of felt pads or some form of vibration 
damper, but another reason put this highly adaptable and accurate 
instrument out of court. This reason was an appreciation of the 
value of simplicity in inspiring confidence in the tests. It was 
thought best to contrive so that anyone could follow and check every 
figure, even the most inexperienced assistant whom it might be 
convenient for a chief engineer to send down; and from a manu- 
facturer's point of view, , 80 much must be taken on trust where 
time is important that a careless assistant may vitiate a whole series 
of results when working with an instrument which does not give 
readings without manipulation, 


Water Resistance.—After considerable trouble and expense in 
connection with wire resistances, both in wooden and iron frames, 
& form of water resistance for taking up the load has been devised. 
The poles are of iron, arranged in wooden tanks. Water from a 
neighbouring canal is passed continually through the tanks by & 
bye-pass on the condenser circulating pump, and flows out over a 
weir. 'The poles are connected to a load-adjusting switchboard, 
and can be coupled into the load in many combinations. Three 
tanks are used for different ranges of voltages, and these ranges 
are further divided by adjustments of the outtlow from the tank. 
Specially subdivided tanks are used for polyphase work. 

The first experience when using a water resistance was not very 
satisfactory. The apparatus consisted of an iron tank about 3ft. 
wide and 6ft. long, with two large iron plates for the electrodes. 
This tank did not last very long, for the current, as well as passing 
from plate to plate, found a shorter passage by way of the sides 
and bottom of the tank. An improvement of this arrangement 
was a large wooden tank, 4ft. wide by 10ft. long, and about 4ft. deep. 
Into this were fitted four hollow cone-shaped castings, large end 
upwards. Inside each of these cones was a smaller one, suspended 
from above on a screwed spindle and hand-wheel. The outer 


cone was coupled to one terminal of the dynamo on test, and | 


the inner through a flexible lead to the other terminal. Load 


could then be varied by raising or lowering the inner cone on the 
screwed spindle. It was necessary to keep the water-level a little 
higher than the top edge of the outer cone, so that the heated water 
in the space between the cones might rise naturally and flow away. 
This arrangement gave very satisfactory results ; in fact. some cones 
are still in use which were fitted about 18 months ago. | 

For higher voltages it was proposed to use a metal rod dipping 
into the water at the centre of the cone, but the conducting area of 
water to the outer cone was too large and the length of water 
resistance too small for many machines. Accordingly, & wooden 
trough {of small cross section чш length was designed for 
high-voltage work. The use of wooden troughs did away with the 
need for conical poles, and it is now found more useful to subetitute 
iron plates fixed at the top to flexible terminals and movable on 
insulated rollers along wooden runners. The load can thus be varied 
by sliding the plates along so that the cross-section between them 
is varied. By using & considerable number of smallish plates a 
very flexible load is obtained, and if care be taken with the cir- 
culating arrangements & very steady load results. 

Switchboards.—These are of two types. Those of the one type 
are purely load boards, and are placed c against the load tanks. 
They are arranged to give any required fraction of the load by 
cutting out sections of the poles of the water resistance. The other 
boards are instrument boards, and are portable. They each contain 
a complete equipment of instruments and switches suited to the class 
of machine for which they are used. Special boards are provided 
for continuous current and high and low-voltage alternating current; 
these latter are made suitable for three-phase work. A description 
of the three-phase low-voltage board will be characteristic. 

The board is made of a stout wooden frame with an ample base. 
which is arranged for bolting down if necessary. The instruments and 
switches are mounted on the front and side faces on slate slabs. In 
the space contained by the wings of the board at the back are 
arranged all the required connections and terminals. There are 
three hot-wire ammeters, one static voltmeter, with three-way 
switch, and one large three-phase switch for the main circuit. On 
a shelf projecting below the ammeters are placed two wattmeters 
of the suspended coil type. Lamps lit by the machine on test are 
arranged over each instrument. They serve not only to light up 
the dials, but afford information to a distance. The auxiliary 
instruments for the exciting circuit are fitted on the nu The 
whole board with instruments and connections can be lifted by 
a crane. 

The cables are being laid in troughs, with a junction box to each 
test-berth, all being connected to the load boards. u 

Besides the supply of low-reading ammeters for shunt and exciting, 
circuit-reading portable rheostats are kept, as it is generally incon- 
venient to run a generator with its own regulating resistance. These 
have two sliding contacts on the top for coarse or fine adjustment, 
and the coils are contained in stout angle-iron frames, shielded with 
perforated sheet steel. They are stronger and have a larger range 
than those usually supplied with the machines. | 

After the various trials, which can be run light, and which by 
deduction based on previous records can be made to give most of 
the information required about the engine, the dynamo is coupled 
up to the load. The portable switchboard is placed in front of the 
engine and connected to the dynamo and junction-box. The proper 
arrangements of the load board are then made, the machine excited 
and loaded up and all the required preliminary trials made. After 
any defects discovered by these runs have been put right, the set 1s 
ready for its official tests. 


The usual course is a six hours' run at full load, after which 
dynamo temperatures, &c., are taken. Then the governor is tested, 
and then any light load or special trials are made. Water consump- 
tions are taken periodically. In recording these great care must be 
taken to have all readings taken that are necessary for accuracy. 
Steam pressure and temperature, vacuum, revolutions and load 
inust be carefully recorded over the interval during which the 
condensed water is being weighed. Indicator cards should be taken 
during each consumption test as a check on the load-measunng 
instruments. Simultaneous all-round reading should be arranged 
by signal, in order to give the right efficiency, whenever a set of 
cards is taken. After the official trial further simall details are recti- 
fied and re-tested, and the sct is ready for overhaul and despatch. 

Preliminary and official trials are often utilised to give information 
on sinall points of design, such as packing, governors, oil service details 
and other matters. New gauges, instruments, jointing materials 
and lagging are also frequently under test. When it 1s impossible 
or inadinissible to run such experiments on preliminary or official 
trials, special trials have to be run for the purpose. These points 
are of course of great importance to the designers of engines. 
but though the results may be appreciated by the users, the 
experiments leading up to the improvements are not of the same 
interest. The special tests which excite most interest are those 
which bear on engine performance, and a brief account of some 
recent trials will serve to show the type of results obtained in а 
modern test house. 
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Superheating. —The benefit due to superheating has long been 
recognised, but what that benefit amounts to in practice still seems 
very doubtful to many. On an engine properly designed to run 
under superheated steam conditions full advantage is taken of the 
5 economy with but little extra trouble in running. It is 
only in using superheat on an engine quite unsuited for the purpose 
that those troubles are experienced which in so many cases prejudice 
engineers against elevated temperatures. 

Another point is sometimes brought forward that, as clearance 
for expansion must be allowed in the pistons and valves of an engine 
designed f r superheat, so if the superheat fall the engine will be 
very extravagant of fuel. Experiments have been run which prove 
that this is a mistaken notion. An engine designed to run with 
250deg. superheat has been tested with dry steam at saturation 
temperature, and the result shows that with these valves and pistons 
the engine is only 21 per cent. less economical than when fitted 
with valves and pistons designed for ordinary conditions. 

Superheat water consumption curves are given in the diagram 
from a three-cylinder triple engine of 200kw. capacity. Results 
are given at full and half loads. ‘The trials were run on the brake at 
160lbs. steam pressure and 26in. of vacuum. It will be seen 
that the percentage of improvement for any given rise in. tempera- 
ture is approximately the same at full and half loads. The gain due 
to 200deg. of superheat is here seen to be 41 per cent. On a 
given type of engine the curves obtained are very similar for both 
large and sinall sizes. 
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The actual gain due to superheat is, of course, less than this, as 
extra lubrication and increased fuel consumption are required. The 
increased cost of oil for cylinder lubrication amounts to about 0°044. 
per 100 H.p.-hour, and is, therefore, a very small item. Fuel 
consumption trials run on a 522 в.н.р. triple expansion engine with 
160lbs. pressure and 26in. vacuum gave the following figures :— 


Trial (1). Fuel per hour with saturated steam 1,193] bs. 

» (2). js in boilers with superheat 833 „ 
i in superhcater to give a 

temperature of 600deg. 173 „ 


Accordingly the gain in fuel is 19 per cent. The fuel was slack of 
poor evaporative value. 

It may be mentioned that the superheater was very lightly loaded, 
and that the lagging of the steam pipe was not so good as it might 
have been. dura d for these points, it seems that a saving of, 

t 


say, 25 per cent. might be expected by superheating to 600deg. 


Another interesting trial taken on а 120 B. H. v. compound engine 
at 450 revs. per min. was on the influence of forced lubrication on 
the тшме horsecpowor at light loads. The engine was run free, 
and friction cards taken with oil pressure of 80lb., 5lb. and Olb. 
The LH.».s in each case were 2:128, 2:409 and 8:338 respectively. 
This is interesting as showing that & great increase in oil pressure 
will not bring а correspondingly big advantage. 

Trials on such points as the effect of by-passing the steam, on 
variable expansion governing, and many other points of the sort 
might be quoted, but the results are not of suflicient general intercst 
or originality to warrant their inclusion hore. - 

A testing departinent is always accumulating results, and every 
result is entered up in careful history books; anomalous figures are 
remarked on and, if possible, explained, and curves illustrating 
various points are frequently made. This mass of information is 
necessarily largely unpublished, and the public only hear of the 
work of those numerous well-equipped laboratories when some 
improvement is put before them in a fully-fledged condition. 
Probably much of the information is not used to the full, and doubt- 
less there are many experiments made in engineering colleges and 
institutions to elucidate mysteries when all the time the solution is 
lying clear to see in some manufacturer's record book. 


The following is an abstract of the discussion which took place 
in connection with the Paper :— 


Mr. HENRY LEA (vice chairman) referring to the section on tem- 
perature tests, suggested that Mr. Morcom's ill-success with platinum 
wire pyrometers was owing to his having exposed the bare platinum wire 
to the rush of steam. If Mr. Morcom had exposed the bulbs of his 
mercurial thermometers in a similar way to the rush of steam, they 
would, he suggested, have been blown off one after another. The plati- 
num wire should have been enclosed in a protecting tube having only 
one or two very small holes in it to allow the steam to obtain access to 
the wire. His own experience was that mercurial thermometers 
immersed in cups did not register correctly the full temp rature of the 
steam, and a platinum wire thermometer properly protected from mecha- 
nica] injury would be fur superior. Mr. Morcom had said that half-hour 
tank results could be obtained with as great accuracy as by means of an 
arduous six hours’ water consumption test. This was perfectly correct, 
but the objects of a six or eight or ten hours’ test were not confined to 
the measurement of condensed water, but related generally to the behaviour 
of the dynamo and its capability of working at full load or a specified 
overload within the specified limits of rise of temperature. If a pro- 
longed test were necessary from this pointof view, there was no particular 
reason why the consumption of steam should not be ascertained by 
weighings of condensed water extending over an equal length of time. 
The older he got, the less he felt disposed to place much reliance on 
indicator cards. He once saw a list drawn up by an expert of the number 
of different ways in which an indicator card could be caused to show what 
was Dot going on in the engine, and, if he remembered rightly, there 
were 200 different reasons why an indicator should give false results. 
And when these 200 reasons had been eliminated there remained the 
fact that the diagram itself was drawn with a pointed wire which makes 
a line that might easily be zu in. thick, representing a possible error of 
8 per cent. in the area of the diagram. Indicator diagrams were invalu- 
able for valve setting and as methods of measurements of power when no 
other methods were available, but for testing steam dynamos he should 
be quite content to ignore the indicator diagram altogether, and take the 
result in pounds of water per kilowatt. He had great admiration for the 
potentiometer, and Mr. Morcom's views were worth consideration, but 
when tests were being carried out of electric generating plants coeting 
large sums of money, a really experienoed assistant should be sent down 
who would appreciate so accurate and reliable an instrument as a poten- 
tiometer. With regard to water resistances, he asked at what voltage and 
rate of current the wooden tank, 4ft. wide 4ft. deep and 10ft. long, could 
be used. Finally, he was surprised at Mr. Moroom's curve showing sym- 
metrical improvement in steam consumption from about 10deg. of 
superheat up to 820deg. He (Mr. Lea) had found in the course of some 
laboratory tests that the first 40°F. or 50°F. of superheat accounted for an 
enormous reduction in steam consumption where the valves and pistons 
of the engine were at all leaky. In some tests 40°F. of superheat at a 
pressure of 601b. per square inch reduced the amount of leakage by 45 per 
cent., and this was not materially further reduced by any increase iu 
superheat up to 100°F. The beneficial effect of superheated steam might, 
he concluded, be divided into two parts—first, the effect of reducing the 
amount of steam passing through leaky valves or pistons, and, second, 
the more economical behaviour of the superheated steam in the engine, 
irrespective of the amount of leakage. All engines would be benefited by 
about 50°F. of superheat, the more leaky ones to an extent which was 
almost incredible, as he had proved in the case of a high-speed 200 n.r. 
set, the electrical output of which went up exaotly 100 per cent. in relation 
to the weight of coal consumed when the steam at the engine was super- 
heated only from 20°F. to 30°F. 

Mr. HOLDING had never found more than one or two Weston instru- 
ments of the standard horizontal > that could be trusted for a week 
without recalibration. He should like to know if there were any pre- 
cautions which could be taken to maintain their efficiency. With regard 
to wattmeters, he found the Kelvin balance very good, and generally 
trusted by inspectors. Both the Kelvin and Swinburne instruments 
suffered to some extent from the fact that they were not direct-reading. 
It was possible to make enormous mistakes with potentiometers, and his 
experience of inspectors sent by consulting engineers corresponded with 
that of Mr. Morcom. 

Mr. REYNOLDS said that at the test house of which he had most 
experience (Messrs. Willans and Robinson's) they had very much the 
same sort of apparatus for connecting up the steam ranges as Mr. 
Morcom had described. They had found, as he had, that flexible pipes 
would not stand the wear of a test house. The way they connected up 
differed slightly from Mr, Morcom's method in that their instruments were 
fixed. There were permanent leads coming down to pillars near every mach- 
ine, so that the only thing they had to do when a machine came on the bed 
was to connect up the leads to the pillars, and the instruments were then 
ready. In the same way they had permanent leads for the load. With 
regard to the condensers they had found there was a large loss of vacuum 
whenever they had a bend or an angle in the pipe. With condensers fixed 
it seemed to him they must have rather a low vacuum as the ordinary work- 
ing vacuum in the engine, and, if so, what allowance did they make to 
get the guarantees of 28in. and 27in. in vacuum? As to the indicating, if 
the operator was experienced and the indicators were kept with all their 
joints in working order, he thought the indicated horse power was well 
within 4 per cent. of what jt ought to be. He had found that putting a 
Weston instrument between two machines or near two machines the read- 
ings altered, but that the Siemens dynamometer was not a really reliable 
calibrating instrument. He agreed with what had been said about the 
engineers who came down to inspect sets. In the works of which he had 
experience they found water resistance did not keep the load so steady as 
their ordinary resistance, They had coils of wire and also ordinary gal. 
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vanised lattice wire, which they found a very good steady resistance. 
With regard to superheat in engines, they had found the engines did not 
require to be designed for superheat atall. They put superheat on their 
standard type of engines, and they had never had any difficulty with wear 
or anything, and when they went back to the saturated steam they did 
not find any increase in the steam consumption. He should like to 
know the method Mr. Morcom employed to measure the superheat. 

Mr. MORCOM said they took the temperature of the steam pressure 


gauge. 

Mr. REYNOLDS said they had found no extra lubrication was required 
with superheat. That very afternoon he was running an engine at about 
200deg. superheat, and somebody suddenly discovered that the sight 
feed lubricator had not been working for about н couple of hours, but the 
engine had not seized up. They had found a very similar curve to that 
shown by Mr. Morcom in their trials at Rugby. 

Mr. WALSH endorsed what had been said as to the trouble with 
platinum-wire pyrometers. They put a perforated plate round the 
arrangement that carried the wires, but it did not seem to help matters 
much. They might have succeeded better with one or two very small 
holes, but he thought this might affect the correctness of the reading. 
There was also a possibility of error in connection with the leads run- 
ning from the pyrometer to the Wheatstone bridge which formed part of 
the pyrometer set. As had been empbasised, an inspector must take the 
instruments for granted. Weston ammeters were calibrated from an 
independent source, und were generally supplied sealed up with their 
shunts. If there was any question at all about the accuracy of the read- 
ings, the instruments could be taken away and calibrated by the Board 
of Trade. Then the weighing tanks might be inaccurate, but they were 
very easily checked by standard weights. They had a series of standard 
weights at Messrs. Belliss and Morcom's works, so that inspectors who 
chose to do so might check the arrangement at the beginning and 
end of the run. Of course, the indicator could be made to read almost 
anything, and might give a very thick line, but that was one of the points 
where the expert came in—he sharpened his pencil. You could get a 
line very much narrower than the 100th part of aninch. He was present 
at the test mentioned in the Paper, regarding the effect of forced lubrica- 
tion, and the results mentioned represented the average obtained for a 
dozen sets of cards, and they did not vary except on the third. 

Mr. ASHLYN said his experience had been that it was very difficult 
to get two ammeters even of the Weston type to read alike, though they 
might be on the same circuit with the same current passing through 
them. He should like to ask whether Mr. Morcom found the shunts 
themselves varied in actual use. They knew alloys crystallised at a 
certain temperature, and he knew himself that the alloys of which the 
shunts were made varied very much, and it was a question whether 
they should not come back to the fairly frequent recalibrating of 
those instruments to get anything like a standard readiog at all. 
If they worked water consumption out to decimal points, they 
needed to be equally careful in their steam readings and their electrical 
readings. He should like farther particulars than those given in the 
Paper as to the actual net gain due to superheat under different conditions. 

Mr. MORCOM, replying to the discussion, said his point was that it 
was unnecessary to waste the time of the staff in lengthy measurements 
of water consumption. He was afraid he had been too hard on the 
assistants sent down by consulting engineers, for be must confess some 
of the trouble with the potentiometers was due to the works assistants. 
The tank 4ft. wide by 10ft. long and 4ft. deep took 500 volts and 
2,000 amperes with a steady flow of canal water, which had a very high 
conductivity. With regard to the gain due to superheat, he did not 
think the excessive gains over the early ranges which were mentioned 
would be found with engines having carefully designed piston and valve 
rings which were of such a nature as to fulfil an Admiralty trial for 
steam pipes. Weston ammoeters were not only very convenient in having 
a nice wide scale and a good range, but they had found them extremely 
accurate and permanent. They had their own ammeters constantly 
calibrated, but there was never anything to be put right. One of the 
speakers had said that in the test house with which he was connected 
they had fixed instruments with permanent connections. They had had 
the same arrangement at Belliss and Morcom's works once, but gave it up 
because they found it so much more convenient to have the instruments 
reasonably close up to the engines under test. As to loss of vacuum, 
no doubt they did 25 a certain amount; but they did not need to make 
any allowance for it, as they gave their guarantees without it. The 
Siemens dynamometer which they used was large, and enclosed in glass, 
and its readings had shown great accuracy, well within 1 per cent., over 
а long period. He had no doubt it was the case that certain engines 
were specially suited to superheat, as had been suggested. The figure 
he had given as to fuel gain was taken fairly recently on a trial, and 
they had had a check on it which bore out the estimate of 20 per cent. 
However, as they had to test at the rate of about an engine and a-half 
a duy, they had not much time for full trials. 
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VOLTAGE REGULATION ІМ ALTERNATING-CURRENT 
SYSTEM* 


BY H. S. MEYER. 
(Concluded from page 7441.) 


C.—AUTOMATIC VOLTAGE REGULATION AND COMPOUNDING. 


According to their action the methods commercially introduced 
for compounding alternating-current generators may be divided into 
four classes :— 

1. Mechanical influence on the exciter rheostat. 

2, Use of a pulsating excitation in the exciter fiold. 

3. Influence on the armature reaction of the exciter. 

4. Self-excitation by means of rectified or low periodicity alter- 
nating currents. 


1, Mechanical Influence on the Huciter Rheostat. 

Fig. 8 gives a general illustration of this method. A represents 
the alternator, N the exciter, R is the rheostat in the exciter field. 
Its handle is worked by means of a worm gearing from a magnetic 
clutch, K, which is controlled by the relay L. The latter device is 
shown as a solenoid acting against a spring. In accordance with a 
lower or higher supply voltage either the spring or the solenoid will 
be more powerful, thereby closing the energising circuit of M, respec- 
tively М», thus increasing or reducing the resistance R. By adding 
a second coil, Lz, wound in opposition to Li and controlled from the 
secondary of a current transformer, V, the primary of which is in 
series with one of the main lines, over-compounding with increasing 
current can be obtained. The above scheme has been successfully 


used in a number of plants where the nature of the load introduces 
only very gradual changes in load. For all other purposes it cannot 
be recommended, since the time lag between action and reaction 15 
too large to allow a satisfactory regulation of the voltage. 


2. Use of a Pulsating Excitation in the Exciter Field. 

Somewhat similar in its general arrangement is the device 
invented by A. A. Tirril of the General Electric Co. of America. 
The main distinguishing feature of this regulator is the control of 
voltage by rapidly opening and closing a shunt circuit across the 
exciter field rheostat, thus giving the exciting current of the exciter 
a more or less pulsating character. The frequency of the make and 
break of this circuit is controlled by the voltage, and, if desired. 
also by the current of the generator, and varies from about 1 to 2 


per second. The smallest drop from the desired voltage will cause 


the rheostat to remain short-cireuiting for a longer period, thereby 
raising at once the voltage of the exciter and of the main generator. 
To avoid sparking at the contacts, a condenser is shunted across 
the breaking points. Fig. 9 gives the diagram of connections of the 
regulator as actually built. 

The rheostat shunt circuit is opened and closed by a differentially- 
wound relay. The current for operating this relay is taken from 
the exciter bus bars, and is controlled by the floating main contacts. 
Thecurrent foroperating the direct-current control magnet is also taken 
from the exciter’ bus bars. The relay and the direct-current contro 
magnet constitute the direct-current portion of the regulator. ab 
maintain, not a constant, but a steady exciter voltage. The alter- 
nating current portion of the regulator consists of a magnet having 
a potential winding connected, by means of a potential transformer. 

Abstract of a Paper read before the Liverpool Engineering Society 00 
January 20th. 
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to the "bus bars or the circuit to be regulated. This magnet also 
has an adjustable compensating winding which is connected in series 
with the secondary of a current transformer usually inserted in the 
principal lighting circuit. The core of this magnet is attached to a 
pivoted lever carrying a counterweight which is balanced by the 
attractions of the magnet. If a load is thrown on the generator the 
voltage will tend to drop, the alternating-magnet current will 
weaken and destroy the balance of the core and lever and cause 
the main contacts to close; this, in turn,will close the relay con- 
tacts and entirely short-circuit the exciter field rheostat, thus 
increasing the exciter voltage until the original balance of the 
alternating-current magnet core and lever is restored and the 
alternating-current voltage maintained at the required value. 

Once the regulator is adjusted to maintain a desired voltage, it 
will maintain it under all ordinary conditions of load or speed with- 
out further adjustment, and since the moving parts of this regulator 
are very light and move only a short distance (about Min.) they ean 
act instantly withont any chance of hunting. 

The regulator may be put in and out of service at any time 
without interfering with the voltage. and any number ofalternators 
can be run in parallel—using the same regulator—provided the 
exciters are also run in parallel. If the generators are in parallel 
and the exciters are not, it would require a regulator for each of the 
exciters, which have to run at the same time. The base on which it 
is mounted is 15in. by 20$in., and therefore the complete apparatus 
enn also be placed on a standard switchboard panel. The capacity of 
the plant which is to be regulated only affects the condenser 
capacity, which must be shunted across the contact points. Thus 
it has been found that for every 15kw. of exciter capacity, corre- 
sponding to about 1,000kw. generator capacity, one condenser 
section of about 24mfd. is required. 
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In Figs. 10 and 11 some charts are given illustrating the work- 
ing of this device on a standard 75kw. generator with direct- 
connected exciter and & normal speed of 900 revs. per min. The 
generator was driven by & shunt motor, and the normal variations 
of speed shown in chart 1 were due to changes of load on the 
generator and changes of voltage on the motor supply circuit. 
The 5 per cent. speed changes were made purposely to show the 
effect on the voltage. The motor was allowed to run with prac- 
tically no attempt to regulate its speed. 

The second chart gives the load in amperes on the generator, 
showing at times about three-quarters full load. 

The third chart shows the voltage which was not regulated after 
once set at 115 volts. This chart shows that with a direct-connected 
exciter a speed change of 8 per cent. may cause a variation of 
about 82 per cent. in the voltage of the alternator, giving a ratio of 
about 14:1. 

The next set of charts, 4, 5 and 6, were taken on the same 
generator, under more severe conditions, but using the regulator to 
maintain constant voltage. Chart 4 shows that the speed changes 
were greater with the regulator than without, as on chart 1 the 
extreme speed variation was only about 10 per cent, while on 
chart 4 the speed change was about 20 per cent. A load having 
various power-factors was frequently changed, as may be seen on 
chart 5, and notwithstanding these severe conditions the regulator 
maintained a voltage within 4 volt, as will be seen by the practically 
perfect chart 6, 


It may be added that more than 100 of these regulators have been 
installed in the States within the last 18 months. 
8.—Influence on the Armature Reaction of the Exciter. 


Here we have to mention, in the first place, the compensated 
generator as developed by the General Electric Co. of America, of 
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which about 30,000kw. are in successful use in the States in sizes 
from 50kw. to 500kw. The general arrangement is illustrated by 
Fig. 12. The main point is to obtain a current in the exciter arma- 
ture of the same]periodicity as the generator current; therefore the 
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exciter which is built into the generator frame has to have the samo 
number of poles as the generator, except where gearing instead of 
direct connection is chosen. By means of the series transformer 
CT and the collector rings 1, 2, 8, the generator current is made to 
react magnetically on the exciter field in proportion to the strength 
and phase relation of this current. Consequently the resultant 
magnetic field, and, hence, the voltage of the exciter is due to the 
combined effect of the shunt field current and the magnetisation of 
the alternating current flowing in the armature. This automatically 
gives the necessary rise in the exciter voltage for all loads, non- 
inductive and inductive. To be able to vary the degree of com- 
pounding, the position of the exciter field in respect to the armature 
winding of the alternator can be altered by turning the field struc- 
ture of the exciter through a certain angle. The exciter must work 
on the straight part of the saturation curve, so as to obtain the 
voltage proportional to the ampere-turns. 

The special nature of the exciter limits this type of generator to 
sizes mentioned above and to machines of а moderate number 
of poles. 


GENERATOR.—A, aim. winding; F, rev. field. 
EXCITER.— a, arm. winding; /, feld winding; c, commutator. 
1, 2. 3, slip-rings for A.C.; 4, 5, slip-rings for D. &. CT, current transformer. 


FIG. 12. 


Before leaving the subject of compounding by means of specially- 
arranged exciters, one ought to mention the scheme devised by 
M. Leblanc, the working of which was demonstrated at the Paris 
Exhibition. However, the complieations inherent to this arrange- 
ment have appar: ntly prevented its commercial introduction, and, 
therefore, a further description falla outside the scope of this Paper. 


4.—Compounding by Means of Rectified or Low Periodicity 
Alternating Currents. " 

The earliest and the latest attempt to solve the question of 
automatic compounding with the load fall under this heading. The 
General Electric Co. and the Westinghouse Company in America, 
further, Ganz & Co. on the Continent, have built, since the early 
days of our art, alternators which were provided with a commutator 
and a series winding on the field in a similar manner as compound. 
wound direct-current generators. Fig. 18 shows the arrangement 
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as used by the first-named firm. A three-part commutator each 
with as many segments as there are pairs of poles rectifies the 
current from the three phases. The rotating shunt reserves as 
neutral point for the winding, and at the same time prevents its 
being opened in case of a break in contact at the commutator. 
The stationary shunt R is adjustable so as to be able to vary the 
compounding for loads with different power-factors. Both shunts 
also serve to reduce the sparking at the commutator. These 
machines were built with a separate shunt excitation, so as to keep 
the commutator as small as possible. By the introduction of гохо]. 
ving field machines, and the more advanced schemes of compounding 
as described under (2) and (3), this type of machine has been 
superseded. 

Quite recently some new arrangements have been brought out by 
M. Latour and by A. Heyland, which both revive the idea of using 
^ commutator for exciting and compounding of alternating-current 
generators. These inventors use the commutator for converting 
the high-frequency stator currents into rotor currents of such a 
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frequency as to obtain an inducing magnetic field which is constant 
both in magnitude and direction. 
this principle the armature reaction on non-inductive load will be 
sane er ee compensated for by the induced currents, and, therefore, 
the 

to the ohmic and inductive drop of the windings. 
also for these and for the wattless load currents, the same commuta- 


In machines built according to 
all in terminal pressure under these conditions will be due only 
To compensate 


tor in conjunction with current transformers is used for introducing 
the compound excitation. In this manner, even over-compounding 


can be obtained if desired. For further details of these schemes, 
the author has to refer to some recent 
cover the 


publications, which fully 
ound.* 
In concluding, the author wishes to express his thanks to his 


assistant, Mr. F. H. Clough, for the help given in preparing this 


Paper. 
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TRANSATLANTIC ENGINEERING SCHOOLS AND 
ENGINEEBING. 


The following is an abstract of the conclusion of the dis- 
cussion which took place on Thursday, February 25th, in 
connection with Dr. R. Mullineux Walmsley's Paper on the 
above subject, which was read before the Institution of Elec- 
trical Engineers on Thursday, February 11th. An abstract of 
the Paper and opening of the discussion was published in our 
issue of February 19th. 


Major-Gen. C. E. WEBBER referred to a conference which was held 
in December, 1908, at the Westminster Palace Hotel, between a con. 
sultative committee of representatives of various scientific and com. 
mercial institutions. The following institutions were represented :— 
General Medical Council, Institute of Actuaries, Institute of Bankers, 
Institute of Chemistry, Institution of Civil Engineers, Institution of 
Electrical Engineers, Institution of Mechanical Engineers, Pharma- 
ceutical Society, Royal Institute of British Architects and the Society of 
Accountants. The conference was held under the Education Board, and 
was opened by Lord Londonderry, president. The object was to devise a 
system of “ leaving " certificates, or certificates of general education and 
culture at the close of the course of secondary education. The idea was, 
if possible, to get all educational centres to accept one leaving” 
examination, and everyone present had concurred generally in the view 
that the proposal of having one standard of leaving " certificate was 
sound and likely to prove useful. In the course of discussion, however, 
it came out that the consultative committee was opposed to examina- 
tions by means of paperssent over the whole of the country, but favoured 
& standard examination of a character satisfactory to some educational 
centre with which the schools should be affiliated, and which should be 
ample evidence that the boy had passed a satisfactory course of secondary 
education. It was thought that the examination should be confined to 
а smaller number of subjects than usual. He thought the whole subject 
was of interest in connection with the general discussion on technical 
education because the foundation of what had been described in the 
Paper was based upon the efficiency of secondary education in the United 
States. The Institution of Electrical Engineers had no examination for 
its students. They simply specified that the students should have been, 
or were, under training at electrical colleges, thus leaving a very wide door 
of entrance. In late years the Institution of Civil Engineers had narrowed 
this door by establishing examinations for students. It therefore seemed 
to him that the suggestion that there should be a culture examination, 
which should be accepted outside the examinations now conducted by the 
Institution of Civil Engineers, was one worthy of discussion. The system 
of conducting examinations by the Institution was an e ive one. 

Mr. H. D. SYMONS, chairman of the Students’ Section of the Institu- 
tion, said he could not help thinking, after reading the Paper, how 
many more opportunities an American student had of obtaining know. 
ledge than an English student. Not only were their laboratories more 
modern there, but the libraries were much finer, and a good library was 
a very great help to a student. At the Massachusetts Institute there 
were arrangements by which the lectures could be illustrated on an engi- 
neering scale, In England the students often had to troop to 
laboratory to see some little point which the lecturer had to explain. The 
system of short lectures on special subjects by eminent men was also a 
good one, as it gave the student the advantage of knowing such eminent 
men. With regard to college education, there was one thing which а 
college could not do: it could not give the student knowl ge. The 
acquisition of knowledge depended upon the student’s own energy in 
obtaining it, and this was wby a small class of students in America, who 


could not give themselves college education in their early became. 
such excellent students later on by reason of very hard work, They 
corresponded to the evening class students in England. Dr. Walmsley 


seemed tu question whether a student could get through the vast amount 
of work expected of him in his fourth year, but if a student had done his 
work conscientiously up to the end of the third year, he ought, in the fourth 
year, to romp through a great amount of work because he had not theh 


— 


* Lhe Electrician, July 3 and 10, 1903. Eborall on “ Induction 
Machines and a New Type of Polyphase Generators." The Alectrician. 
October 2, 1908. Heyland on “ The Compensation and Compounding of 
Alternating. current Generators." Transactions of the American LE.E., 
June and July, 1903. Garfield, Latour: “ The Compounding of Self- 
excited Alternating-current Generators." 
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to think of what all the technical terms meant, as in the first year. With 
regard to the endeavour in America to give the students works training 
as well as theoretical training, he said the students here felt that they 
could not learn at & college what they could learn at a works, and, above 
all, they could not learn tact or organisation, which was a very essential 
point in an engineer's training. There was no mention in the Paper asto 
whether American students formed engineering societies amongst them- 
selves. In almost every college in England there were both mechanical 
and electrical engineering societies, and the advantages of them could not 
be too strongly emphasised. With regard to the attitude of employers in 
America, he said that the only thing which seemed to gain a man a 
position there was his knowledge, but here there still seemed to be a sort 
of lingering affection for the student who had some influence in a works, 
and who was given a preference over a man who had higher technical 
qualifications but less influence. 

Prof. W. C. UNWIN said the general bearing of the Paper was that 
we were very much behind America; in fact, looking at statistics we 
were enormously behind. But he was not quite sure that the general 
effect of the Paper was not a somewhat exaggerated one. First of all it 
should be remembered that the population of the United States was 
double that of this country and that the area was 30 times greater than 
that of Great Britain. From these two conditions it had resulted that 
there had been a most enormously rapid development of engineering 
work in the States and an enormously large demand for young men with 
some technical qualifications. No doubt the facilities for the higher 
technical education were very much greater than here, and through the 
generosity of private individuals a very much larger expenditure had been 
incurred upon the equipment of technical colleges. But he was not quite 
sure that we were as far behind as the mere look of figures would make 
it appear. He had a friend who owned a shipyard on the Clyde and 
another in the States. In the latter all his employés had technical train- 
ing, whereas on the Clyde this was not so. But he preferred the Clyde 
workmen. There were ways of getting technical education which were 
not represented by the figures of the numbers of students at college. In 
this connection he would like to draw attention to the figures given in 
the Paper purporting to give the number of students in technical colleges 
in this country. The first year students were given at 347. But at the 
Central Technical College there were 100, and in other London colleges 
there must be another 100, which only left 147 for Manchester, Liverpool, 
Edinburgh, Glasgow, Aberdeen, and the other colleges in the provinces 
and Ireland, so that it would not appear that this figure was an accurate 
one. A very difficolt thing was the entrance examination. At the 
Central Technical College they had one which was limited very strictly 
to the subjects which it was felt were necessary for the students who 
were taking up the courses there, and he did not think it compared very 
badly with the American courses, as defined in the Paper. His own 
experience was that our students were better prepared than those in 
America, although he would like to have seen Dr. Walmsley carry out a 
more detailed and critical examination of one or two colleges instead of 
so many, and the conditions previous to entering college, during college 
life, and after leaving, pursued for a year or two. With regard to 
the fourth year training in America he feit sure that English students 
were more advanced at the end of the third year than Americans 
were at the same time, and the next step we should have to take 
would be the adoption of a fourth year, for it was not until the fourth 
year that it was possible to properly specialise. This fourth year 
could be utilised for specialised subjects for a limited number of students, 
and it would be conforming with the rule that an engineer should know 
something of everything and one thing extremely well. On the question 
of college workshops, after 20 years’ experience, during which he had 
changed his opinions on this matter once or twice, he would now not be 
without a college workshop. It in no way took the place of factory work- 
shop training. but it gave the students a great insight into the handling 
of tools and metals. No one pretended that a student after such a course 
was a good mechanic. At the end of his three years’ training, however, 
the student went to the works not wholly a novice. Personally, how- 
ever, he would like a year's workshop training in between the second and 
third year, and another year at the end of the third cellege year. A good 
deal had been said about a student earning a living wage when he left 
college, and in America that was accomplished to a certain extent. But 
he was not quite sure that it was desirable — except in special cases—that 
a student who wished to be something better than a foreman or a 
manager, and to be in any sense a professional engineer, should be 
encouraged to enter the engineering profession if he could not support 
himself for five years. 

Mr. A P. TROTTER said he was a member of the Board of Studies of 
the University of London, but how he got there or why they kept him 
there he could not quite understand. He did not like the expression 
" technical education.” He did not think it was education. Education 
ought to come first, and then a man ought to study science, and the prin- 
ciples of electrical engineering were to be found in physics. Ifa man got 
as much as he possibly could of these, he got the foundations of elec- 
trical engineering as well as the principles. These would always last, 
but if they began by teaching design this was not much good as know- 
ledge, although it was very interesting as examples. There were some 
things in which the teaching was abominable. For instance, dynamics. 
All the text books on dynamics were hopeless things. When an engineer 
had been at work for some 20 years, and his algebra was a bit rusted, he 
had to turn to books of reference. He had wanted to see how to work 
out the acceleration of a train by the swing of a pendulum, but not one 
of his books helped him, although there was a lot of talk about gand a 
lot of stuff which was no good. These things ought to be instinctive in 
engineers, and if the could get the principles thoroughly in their heads, 
the details and applications would come afterwards. He agreed with 
Prof. Unwin with regard to the college workshop, but it had heen overdone 


in many cases, and, as the author said, the engineering laboratory gave 
the student an opportunity of seeing work done which he would not see 
in the workshop. The Paper stated that when the Finsbury and Central 
Technical Colleges were opened they were far in advance of anything in 
America, but that now some of the United States colleges far surpassed 
anything here. Well, he had not been to America, and did not know 
much about technical colleges. But he thought we had something here 
which had not been approached in America. Prof. Thompson, for instance, 
Prof. Ayrton, Prof. Perry and Prof. Unwin all had a tremendous enthu- 
siasm, which, perhaps, was not heard enough of. The question of the 
demand for third-year students in this country by the manufacturer 
was an important one. Was the manufacturer to blame? Was it his 
fault that he did not appreciate what the colleges turned out for him, 
or was it that the colleges were not turning out just the right kind 
of man for him? But he would not occupy their time discussing 
it. It was rather interesting to see that the matriculation standard 
was so high in America, and in this connection he said he did like to see 
a distinction made between a university and a technical college. There 
was & very distinct difference to be made and it had been lost in this 
country. He was very sorry to see the London University losing a little 
bit of the high standard which it once had, and coming down to & point 
which could hardly be called university. There was an immense scope 
and field for the technical college, but when one saw the endeavours 
which were being made to instruct the student with all the details of the 
trade he did not think it was educational, and it was very questionable 
how much of it was going to remain good for six or eight years or by the 
time that the student was in full swing with his work. He had been 
making enquiries on the question of design and considered there was a 
good deal too much of this in the technical colleges at present. He had 
asked manufacturers if they would put a third or fourth year student 
who had passed all the best examinations on dynamo design straight on 
to this work. The answer was no, because there was a good deal to be 
learned before a dynamo designer could get into the commercial side. 
No American manufacturer would dream of such an action. In faot, there 
was more specialising in America and on the Continent than in England. 
For example, a man who could design tramway motors would never 
design lift motors in the States. He was told it was & very common prac- 
tice to have an electrician who said what he wanted designed, these 
requirements were handed over to a mathematician who got them out 
and handed them back again to the electrician. Then the matter was 
sed on to a mechanical engineer who got out the drawings and 
esigned the machine, and then the head of the firm would look over the 
whole thing. He had asked what would happen supposing the mechanical 
engineer was ill or away, and the answer had been that no one else could 
be trusted to carry out his work. Specialisation was carried on in this 
way, and it was a thing which could not be taught in a college. The 
whole point of the thing was that the present technical college training 
was called technical education. He preferred to call it technological 
instruction. 

Prof. CORMACK said that at present technical schools did not realise 
that engineering was one of the learned professions. In this connection 
one very often heard nowadays of the formation of technical classes in 
the secondary schools, together with & workshop. "This was all very well 
in its way, but its place was a very secondary one in secondary 
school training, and if any time were to be devoted to it, it should bea 
very limited amount of time. The possession of an engineering workshop 
in a school was not a guarantee that a suitable preliminary training was 
being given, and it would be well if parents could be made to realise 
that, because a boy was handy with his hands, it did not follow that he 
would make a good engineer. It did not seem to be understood by 
parents that an engineer was not a man who worked with his hands but 
with his head. In comparing our college course with the American the 
first striking difference was the fourth year, but if they looked at the 
syllabus it would be found that this could readily be accounted for. In 
America they gave a large amount of time to languages and elementary 
subjects generally, and also a very oonsiderable portion of the time to 
workshop training. If the college training were to precede the works 
training he thought something might be said for workshops in colleges. 
It certainly did give the student some idea of tools and machines, but 
if the better system of training was the “sandwich” system, or some 
modification, then there was no necessity at all for the college workshop, 
and the engineering laboratory would be quite sufficient. In that 
case, with a sufficiently high standard of training before the technical 
training, there was no reason why, in the third year, students should 
not be produced who had a thorough grounding in the principles. In this 
respect he agreed with Mr. Trotter. Another important feature in 
America was their splendidly equipped laboratories, although the author 
stated that they were not made full use of. In this connection we were 
distinctly ahead of America, for the experimental side was always looked 
after here throughout the three years. At the same time, he thought we 
could do very much better here if more money were spent on equipment 
of laboratories. Three things had to be looked to in order to improve 
our college training. Firat of all we must look to the employer, and to 
find out the kind of men he required. Then we must look to the 
employers for guidance as to what in their opinion was the most suitable 
scheme for the training of an engineer, and he hoped that the committee 
which had been appointed by the Institution of Civil Engineers would be 
able to arrive at some general decision as to what it considered the best 
course. When the colleges had before them a scheme which had been 
approved by engineers and Jecturers there was no doubt they would at 
once endeavour to put themeelves in a line with it, and the only thing 
which would be wanting would be money. obs n there was some hope 
of getting this in London. In the provinces they had been getting a con- 
siderable amount of money lately for engineering work. Im Glasgow 
£20,000 had been spent, in Manchester several hundred thousands had 
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also been spent, and in Liverpool it was considerably cver £100,000. 
Altogether, it seemed that we were on the eve of awakening, and that the 
money would be forthcoming if the colleges showed themselves inclined 
to do as the employers wished. 

Dr. R. T. GLAZEBROOK said he nad no very serious difference with 
Dr. Walmsly's conclusions. With regard to lack of support on the 
part of the manufacturers there was a good deal to be said, and he could 
only hope that the inquiry which was now going on at the instance of 
the Institution of Civil Engineers would lead to some definite result. 
When one saw the large amount of money which had been spent on this 
question in America, it no doubt created a little jealousy, but at the same 
time it raised a very important question. Admitting for the moment that 
we were really very far behind America in this work, was it necessary for us 
to spend sums comparable with these in order to overtake the Americans 
and to put ourselves in & position to enable young men to profit by the 
education which could be offered them? Was it necessary that our 
technical colleges should be fitted in the elaborate manner described in the 
Paper? It often appeared to him that such completely-fitted laboratories 
hal“ a tendency to become museums. For his part, he would prefer to see 
students taught by somewhat simpler methods and simpler apparatus. In 
this connection his memory took him back to the early days in the 
Cavendish Laboratory, where the teaching was not specially organised, but 
where there was a professor of immense power and ündoubted enthusiasm, 
who would set a problem and leave the students pretty much to themselves 
to work it out, but ready to render help whenever necessary. He had 
had a very interesting conversation during the summer with an eminent 
American meteorologist, who had compared, much to our disadvantage, 
the sums which the Government here found for the most important work 
of the Meteorological Office and those given under similar circumstances 
in America. There, on several occasions, the estimates had been put 
back because Congress did not think sufficient had been provided for 
certain work. But this eminent authority went on to say that, in spite of 
all this, the real discoveries in meteorology would not come from America, 
but from England, because of our superior methods of teaching. At the 
same time, the discoveries would be used and adopted in America before 
we did so in England. Therefore, he was inclined to think there was 
still some hope for us in the same way on the engineering side, even 
though it might not be possible to spend the immense sums of money 
mentioned in the Paper. But he could not help regretting that the author 
had not taken a more sanguine view of what it was possible for us to do 
in England. 

Mr. HUGH E. HARRISON thought Dr. Walmsley had made out 
England’s case as bad as he possibly could in order to stimulate us to 
great efforts. Apparently we could do very little unless we had about 
£20,000.000, and that very quickly. But in making these estimates the 
author had overlooked the endowed schools. The idea that parents of 
those who were about to be engineers wished somebody to pay for their train- 
ing wasa fallacy, and therefore there was no necessity for the £10,000,000 
said to be needed for endowments. The equipment of the colleges was 
a very different matter. They could ask a parent to pay for his son's educa- 
tion, but they could not ask him to pay for the necessary college equipment. 
His opinion was that simple apparatus should be provided at first, after 
which a student should pass on to plant used for manufacturing pur- 
poses. This latter plant need not be in the training institutions. 
Suitable arrangements should be entered into with the bigger firms by 
which a student after having passed through his college course was 
enabled to put into practice what he had learned. Indiscriminate endow- 
ment was just as bad as indiscriminate charity. If outside assistance 
was to be obtained it should be applied in the form of scholarships and 
exhibitions, which should be awarded to students by examination, or if 
they were not very brilliant but otherwise industrious and capable, by 
nomination. 

Mr, W. R. COOPER thought the Paper raised two main questions: first, 
was the product of the schools a good one? and second, should we follow 
the school teaching of America? At present it appeared that in 
England the employer did not appreciate technical training, but this 
was largely due to students thinking that their training was complete 
when they left the technical college. He was sorry to see that the 
employers were not taking part in the discussion. College training 
seemed to have to suit a man to enter any one of the many branches of 
engineering after a course of general instruction through all of Шеш. 
Students ought to be followed up more during their first year of practical 
work after leaving college and a good idea obtained as to how they were 
getting on. The conditions were not the same in England as in America, 
and he did not agree with giving so much time to the college workshop 
as was done in the States. It was a rather doubtful advantage to extend 
the college course to four years. 

Mr. C. A. BUCKMASTER, of the Board of Education, after remarking 
upon the fact that we still did not seem to understand each other's 
terminology, as was evidenced by Mr. Trotter’s remarks, eaid the 
technical colleges in this country had been led away, in some instances, 
into trying to make a more or less inferior copy of some university. 
This was not necessarily good for the training of the engineer because, 
as English universities were organised, they lacked entirely that elasticity 
which was so marked in Germany by which & student who had obtained 
& certain amount of preliminary training could specialise in any part of 
the whole science to which he felt particularly called. For a man to be 
able to specialise in a technical college the college should be run more or 
less by the employers and should have at its command the finest talent 
it was possible to secure. He feared the addition of a “leaving” 
examination to the already long list. The standard of attainment should 
be sutliciently high to be suitably described as a thoroughly eflicient 
secondary education. Technical colleges in this country had to deal with 
such very imperfect material, and they really performed the functions of 
half a dozen different institutions. With reference to the remark made 
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by Prof. Unwin, he said it was the rarest possible thing to find on the 
Clyde à man who had not been for many sessions at the evening classes 
in Glasgow, and this was of interest in view of the remark made by Mr. 
Symons as to the good work done by evening class students. 

Dr. J. A. FLEMING thought the whole question really turned upon 
how we stood nationally with regard to this matter compared with 
America and ihe Continent. With regard to the provinces he felt pretty 
confident that we could hold our own. But London was a very vast 
place and Londoners suffered from what might be called a want of local 
patriotism. In the provinces, people were proud of living in Birmingham 
or Liverpool or Manchester, and would do great things for their town, but 
no one would, from this point of view, do anything for St. Pancras or 
Finsbury or the Strand. There were 12 institutions in London possess- 
ing fairly well equipped laboratories in which 1,200 or 1,300 engineering 
students were being regularly taught during the daytime. The evening 
class students numbered about 5,000. As regards day classes we did not 
compare unfavourably with the Continent. But what we lacked was 
coherence and specialisation in the teaching. Whatever was done in 
tho way of organisation should be left to the teachers and not to outside 
politicians. 

Mr. LINEHAM eaid that England had been a pioneer of education, but 
she had, without doubt, been distanced firstly in Europe, and then in 
America, on lines which she had herself laid out to begin with. This was 
not the fault of the schools themselves, but of those whose duty it was to 
support them. The country that did not spend every possible penny of its 
public and private funds upon education, either slept or deteriorated. The 
most important matter was that there should be an expenditure hitherto 
undreamt of, and which should be given without stint to education, 
especially to that most useful and applied form of it known as technical 
education. Employers had, for too long, looked severely askance at the 
efforts of engineering teachers, and had been too apt to condemn rather 
than assist. No one with a grain of educational sense would pu: an 
examination result down as a true test of education ; but a testing by 
their fruits was all that any good school demanded; it was the rejection 
of school work without a fair trial that roused our sense of injustice. 
He was surprised to find that such high fees were demanded of American 
students, and that the entrance age was such that the pupil emerged 
from college at 22 without having had a scrap of commercial practice 
or a particle of earned money. The first polytechnics of Switzerland, 
and many others on the Continent, took students at merely nominal fees. 
The question of men for the college staff was of the most intense and 
urgent importance in all countries, and if it was an unsolved question in 
America, it was none the less so here. Only that in England commercial 
salaries were lower, and the comparisons between England and America 
were not so much to the disadvantage of the former as would at first 
sight appear. Nevertheless, the salaries of technical teachers in England 
were not such as to attract men who are at once successful practical 
engineers and thoroughly able teachers. Success in practice by no 
means implied the successful teacher; for successful teaching must have 
its training and its long experience every bit as much as engineering 
practice. On the other hand, that engineering teachers should be 
compelled to practice was a self-evident requirement if their teaching 
was to have its true value, but over-consultation should be guarded 
against much more keenly than it had hitherto been. When in the past 
the PLE had treated the school work with scant courtesy, the appren- 
tice had been only too ready to take his cue accordingly, and the result 
had very often been a lack of training which was deplorable when viewed 
in connection with Continental and Transatlantic methods, but if the 
firms would show their apprentices that a technical training was now con- 
sidered by them to be a necessity, a very great change of front would be 
apparent in the ranks. Scholarships were not a real aid to knowledge 
among the many. Those of the smaller kind were often obtained by a 
species of fluke, and our daily experience of that class of scholar was 
he was extremely troublesome and disinclined to work, through the false 
belief that he had already achieved his success. Neither was such smaller 
assistance really required in view of the very moderate fees demanded 
in the technical schools of England; the best way to assist a student 
was to make him feel that there would be a recognition in everyday life 
of his apparent sacrifice of time and labour in the pursuit of technical 
knowledge. The higher scholarsbips, such as those of the late Sir 
Joseph Whitworth, stood in a different plane, but although Whitworth 
scholarships had done excellent service in the past, they did not meet 
modern engineering requirements ; and a thorough revision of them was 
required, within the term of the bequest. England's technical education 
had certainly advanced, but other countries had begun their advance first, 
and a stern chase was always slow. 

Prof. R. SMITH did not believe that mere magnitude of es'ablishment 
and lavishness of expenditure were neceesary in England. 

Dr. WALMSLEY said he would make the greater bulk of his reply to 
the Journal. In reply to Mr. Symons, students’ engineering societies 
existed very 1 indeed. They published Papers, and bad their 
journals. An incident in relation to this was that a few years ago the 
Westinghouse people took over to Pittsburg some Englishmen to prepare 
them for their Trafford Park works. There were 60 of them, and they 
formed а club. That club still existed in Pittsburg although the English- 
men had all come home again. With regard to Prof. Unwin's remarks 
that America was larger than England and the population practically 
double, and that, therefore, there would ba a greater demand for 
engineers, he would like to remind the Institution that England 
was not the British Empire, and that in Greater Britain we bad 
a territory which far exceeded that of the United States. He quite 
agreed with Prof. Unwin that at the Central Technical College the 
students were as well prepared as any in America, but this was 
not the case all over the country. Mr. Trotter had spoken about 
entbusiastic teachers. But there were also some enthusiastic teachers in 
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America. He entirely disapproved of engineering courses in secondary 
schools. He did not consider it necessary to spend money on the same 
scale as that spent in America, but we did certainly require to spend upon 
& larger scale than hitherto. As for every parent paying the full value 
of the engineering education of his sons, he would ask Mr. Harrison to 
remember that brains did not always go with money, and thatif we were 
to get the brains of the country into the engineering profession we must 
rise to the same position as had been the case in America, and recognise 
that it was for the good of the community that education of this character 
should be paid for at the cost of the community. In the Western 
universities on the prairies the fees were very low. 

The PRESIDENT then proposed a vote of thanks to the author, which 
was given with acclamation. 


THE DE LAVAL STEAM TURBINE.* 


BY T. C. PORTE. 


Since the time of Hero of Alexandria, in the second century 
before Christ, inventors have revived froin time to time the idea 
of the steam turbine, and have tried to improve upon its original 
design. Nothing of value, however, was done until De Laval 
invented, in 1882, his first turbine. It was originally intended for 
the direct driving of milk separators and was constructed much on 
the sanie principle as Hero's. The driving-wheel consisted ofa 
pipe bent in the shape of a S, to which steam was admitted through 
a stuffing box in the centre, where the shaft also was fixed. On 
account of its high speed, large steam consumption and the atten- 
tion it required, small sizes only were manufactured. At present the 
De Laval turbine is designed on quite a different principle and has 
been built in sizes up to 500 H. p. It is founded on the action or 
impulse principle, the steam flowing through diverging nozzles 
(Fig. 1) and gaining in speed until it impinges upon the one row 
of vanes fixed around the periphery of the wheel. After giving up 
its kinetic energy to the vanes, the steam is exhausted either to 
atmosphere or the condenser. Fig. 2 represents a nozzle which 
is intended for an initial pressure of 200lb. per square inch and 
a vacuum of Win. In passing through it, the steam is expanded 
down from 215lb. per square inch absolute to 0:031b. per square inch 
absolute. Calculations, which were proved to be correct bv actual 
experiments, show that—if the steam be expanded adiabatically in 
the nozzle, and that practically is the case-—all the potential energy 
of the steam is converted into kinetic energy, and the energy of this 
steam is absolutely the same as if the steam were expanded in the 
same proportion in the cylinder of an engine with the same initial 
and end pressures. With the pressures mentioned and the ratio 
between the largest and smallest section equal to 27°23, the follow- 
ing figures with regard to pressure, velocity, &c., at various sections 
of the nozzle of Fig. 2 hold good :--- 


At Pressure of Velocity of Per cent. ої Specitic Specific vol. 


int steam in steam. moisture quantity of; of steam in 
PES | lbs. abs, | Ft. per sec. | in steam. steam. cub. ft. per lb. 

A 215 . 0 100 211 

B 125 1,500 4 0:96 3:50 

С 0:93 4,127 24 0:76 256-8 


The amount of steam that will pass through а certain size of 
nozzle is row so well known that it is often used to determine the 
steuni consumed by the turbine. In this particular nozzle, exactly 
4791b. of steam will pass per hour in the conditions mentioned. In 
the following table will be found the velocities of outtlow and the 
kinetic energies of dry saturated steam in various conditions when 
expanded adiabatically in properly constructed nozzles. From the 
well-known formula t? 2g ~ г B.Th.U. x 778 ft. Ib., in which v = velo- 
city of steam, 9 acceleration due to gravity, and 778ft.-lbs. = Joules’ 
equivalent of heat, we get v= NA B. Th. C.) (778), and this 
formula was used to caleulnte the velocity given in the table. 


* Abstract of a Paper on “Steam Turbines " read before the Dublin 
Local Section of the Institution of Electrical Engineers on February 11th. 
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The value of a good vacuum is well brought out in the table. In 
the turbine represented by Fig. 1 the nozzle is placed at an angle of 
20deg. with the plane of rotation, the clearance between nozzle and 
vanes being main. With this angle the most efficient speed of the 
vanes 18 47 per cent. of that of the impinging steom. The steam then 
leaves the buckets at 84 per cent. of th: initial velocity, and, since 
the energy given up by the steam is proportional to the square of 
the velocities, we obtain for the theoretical efficiency the expression 
(v?—v,?)/v,7 = 1 0:84 = 88 per cent. For the turbine alluded to 
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above, the most efficient speed of the vanes would be 0°47 х 4,127 
=1,920ft. per second. This, however, is impracticable at present, 
the highest speed vet used in the De Laval turbine being 1,880ft. 
per second in the 300 H.P. type. Some of the speeds employed in 
the various sizes of turbines aro :— 


Diameter of Peripheral speed. 


Revs. per min. 


i wheel. Ft. per sec. 
5 H.P. size Ain. 30,000 515 
30 „ p 8:in. 20,000 774 
100 „ „ 19 in. 13,000 1,115 
300 ,, ne 30in 10,600 1,378 


= — — === — — 


Against inereasing the size of the wheel, in order to obtain a 
slower rotating turbine, two chief objections may be raised: — The 
one concerns the tensile stresses of the material used for the wheel 
and the other applies to the skin friction of the wheel in the medium 


Kia. 2.—Section or Steam NOZZLE. 


in which it rotates, The latter is of considerable magnitude and 
increases more rapidly with the diameter of the wheel than with the 
number of revolutions. Some idea of the magnitude of the strains due 
to centrifugal forces will be obtained when it is considered that the 
centrifugal force caused by each vane of the 300 H. p. turbine, when this 
is running at normal speed, is 15cwt., the vane weighing 250 grains. 
Fig. З represents graphically the radial and tangential stresses obtain- 
ing in the 50 н.р. type of turbine. As will be seen, the tangential 
stresses increase towards the bore, and, in order to avoid this, the 
larger sizes are made solid without the hole through the centre. In 
order to meet the centrifugal strains the wheel is made of a solid disc, 
each vane being separately made and dovetailed into it. In Figs. 


Initial | Counter pressure 1 atmosphere. 


Counter pressure 2-4lb. per square inch 


Counter pressure 0-931b. per square inch 


| absolute, correspondirg to 25їп. vacuum. absolute, corresponding to 28in. vacuum. 
Steam —————————— а. 2 — — — Wo dus E Шш = f ogee! р ИТЕ — Жз Ao 25 MD RENE = 3 2 ашу 
pressure. Velocity of | Kinetic energy. H.P. of 550 Velocity of |Kinetic energy. H.P. of 550 Velocity of | Kinetic energy. н.р. of 550 
Lbs. per outflow of Ft.-Ib. per sec. | ft.-lb. per eec. | outflow of | Ft.-lb. рег sec. ft.-lb. per sec. | outflow of Ft.- Ib. per sec. , ft.-lb. per sec. 
sq.in, , steam. А -— . —| steam. MC _ steam, _ 8 
Ft. per вес. Per lb. of steam per hour. Ft. per sec. Per lb. of steam per hour. | Ft. рег sec. | Per lb. of steam per hour. 
60 2,421 2529 | — 0046 8,320 47:57 | 0087 8,680 5844 | 0106 
80 2.595 29-06 0:053 3,423 50:56 0:092 3,193 | 62-08 | 0:113 
100 2,717 3146 — | — 0053 3,520 53-47 0-097 3,71 | — 6460 0 118 
120 | 2,822 34:37 | 0:062 3,596 | 95:80 0:101 3,940 66-99 | 0123 
140 2.913 36.62 0066 3,661 5784 0:105 3,099 69-01 0:125 
160 2,902 38-63 0:070 3,718 59:65 0:109 4,045 1061! 0128 
130 3,058 40-35 0-073 3,764 61-14 011  ' 4.091 7222 | 0.131 
200 3,115 4l:N7 0:076 3,810 | 62:64 0:114 1,127 73 30 | 0:134 
220 3,166 43:326 0 079 3,852 | 64:03 0:116 1,159 7464 | 0:136 
280 3,291 46 83 | 0:085 3,962 | 6174 0:123 4,220 77:18 0:140 
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4 and 5, representing the wheel construction for small and large 
turbines, it will be noticed that a recess has been turned in the 
wheel-dise near to the vanes. If now a wheel should burst from 
an excess of speed, it would give way at this recess, the vanes would 
become detached, and, since they are so light, no damage would 
occur. No matter how carefully the disc is balanced in a state of 
rest, its centre of gravity does not exactly coincide with its geome- 
trical centre, and at high speeds such severe vibrations would be set 
up that no bearings would be able to withstand them, This difficulty, 


0 1 $ 9 45 € ? 9 9 10 11 18 13 14 15 u 17 ц 
Eg. per Square m.m. 
Fic. 3.—Dracram оғ Stresses IN A 50н.р. WHEEL. 
p-Badial ; s=Tangential. 


as is now well known, was overcome by using a flexible shaft. Vibra- 
tions, however, will occur with this arrangement up to a certain 
speed, called the critical speed of the wheel, but at this point the 
vibrations suddenly disappear and the wheel settles down and runs 
perfectly smoothly in its bearings. The explanation is that at lower 
speeds the wheel rotates round its geometrical centre, but when it 
reaches the critical speed the shaft is sprung out of centre and the 
wheel begins to'rotate around its centre of gravity. This critical 


m 


WII 


NN, N 
\ 
wo 


222 
Г 


SS 


[ Il + А 
y ` * 
A N IN RU 
D,. 


Fic. 4.— SECTION or SMALL WHEELS. Fio. 5.— SECTION or LARGE WHEELS. 


speed is from one- sixth to one- eighth of the running speed. The speed 
of the turbines is reduced by a double helical gearing, the pinion 
being made of very hard steel, the teeth of the large wheel con. 
sisting of softer steel. In the larger sizes there are two gear wheels, 
one on either side of the pinion, with, of course, two low-speed 
shafts. By this arrangement excessive side pressures on the high- 
speed shaft are avoided. This gearing, made as a rule for reducing 
the speed to one-tenth of its original value, works satisfactorily, 
but it is, in the larger sizes; accompanied by a singing or hissing 
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Fig. 6.—Section ОР CENTRIFUGAL GOVERNOR. 


noise, to which, however, there is little objection. With regard to 
wear, the author could not, after four to five years’ regular working, 
detect signs of wear in the turbines under his charge. All high- 
speed bearings are lubricated by sight-feed lubricators, the low- 
speed shafts being lubricated by oil rings. 

While very sinall turbines are fitted with one steam nozzle only, 
the larger sizes have many. 


Each nozzle has its own stop valve, 


and at variable loads the nozzles are shut down in such numbers 
that the remaining nozzles work at their best efficiencies. Fig. 6 
represents diagrammatically the centrifugal governor. Itstwoexpand- 
ing parts swivel on knife-edges, and force out—when acting—the 
central pin, which presses on a lever actuating the governor valve. 
Some records showing the variation of the turbine speed with 
fluctuating loads are given in Fig. 7. All the turbines will work 
with any steam pressure between 50lb. and 200lb. per square inch, 
exhausting either to atmosphere or to the condenser, the only 
change for various pressures being in connection with the nozzles, 
which are shaped differently for different pressures, and are inter. 
changeable. Sometimes turbines are fitted with two sets of nozzles, 
one set for exhausting to atmosphere the other set for use with 
condensers. 

When the turbine is employed for driving electric generators, it is 
usual practice, at least with the larger sizes, always to use two 
armatures on the same shaft. Some tests, made with a 30 n.r. 
non-condensing turbine, working at a pressure of 88lb. per sq. in. 
abs., are recorded below. They show in a marked degree the effect 
of superheat upon the steam consumption. 

TOGO H.P. d verus .. SL .. 21 .. 30 .. 30 
Steam per B.H.P.-hour...... 483 .. 315 .. 89:6 .. 257 
Temperature of steam F.. 327 .. 530 .. 327 .. 600 

The following tables refer to a 800 н.р. turbine, working with 
steam at a pressure of 1971. per square inch, and to a high.lift 
turbine pump, consisting of & centrifugal pump directly coupled to 
the high-speed shaft of the turbine and a slow-speed pump which is 
driven from the high-speed shaft through gearing. The slow-speed 


Condensing. 
Fic. 7.—DIAdRAU or SPEED VARIATIONS. 


A good vacuum is essential for the efficient working of a steam 
turbine for several reasons, not the least being the great reduction 
in skin friction for a rapidly-rotating wheel in a good vacuum. This 
is clearly shown by the following test :—It took 85 н.р. to rotate 
150 н.р. De Laval turbine wheel at normal speed in steam at 
atmospheric pressure, but only 2:88 H.P. to run the same wheel st 
the same speed in a vacuum of 28in. It is not quite so easy to see 
why superheating effects such a marked increase in the efficiency of 
the steam turbine, which is greater than can be accounted for by 
thermo-dynamic reasons. In the tests of both De Laval and 
Parsons turbines the average gain in efficiency for moderate super- 
heat works out at about 1 per cent. for every 8deg. of superhest. 
Part of this gain is due to the reduction in the amount of initis 
condensation in the steam, thus leaving a larger amount of stew 
to expand and to do work. But a considerable portion of the gain 
must be due to the reduction in the friction of the rotating parts. 


Tests of 300 н.р. De Laval Steam Turbine. =e 
Relative ' Steam in Increase for diminish- Amount 


| 
Nozzles| Loads. ſoads. | lbs. per | ing loads referred to of 


VPE | S Per cent. f. u. v. hcur. maximum load. superheit 
8 852 100 18:94 vá 81 F. 
7 298 85 14:35 2:97 64 F. 
5 | 196 | 56 15°53 11:4, T 
8 833 100 . 1517 vie | Sato- 
7 285 86 15°56 2:67, - rated 
5 | 195 | 59 16:54 9:0 ., | steam 
8 119 . 36 16:40 8:17 ; 
6 T ⁊èͤ k ш MESURE n 
Tests of a 75 k. p. Turbo- pump. = 
Height | Gallons of Pounds of 
— і water Water- steam рег ` Remari- 
delivery. delivered H.P. water- 
Ft. per inin. H. P.-hour. 
| " , T — 
lst trial ...... ^ 812 529 500 . 342 | a 
2nd trial. | 44 ; 62 844 , 290 Nn 
8rd trial ...... | 609 529 816 313 ает 
| 640 907 306 es 
i 52 м» 2 
4th trial. 4674 | о 9 050 ' Mn | вето 
(1 236 405 | 481 , 
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The following is an abstract of the discussion which took place 
after the reading of the Paper :— 

Mr. WHITING (in a written communication) thought that the small 
space occupied by turbines would te an important factor in the 
advantages over reciprocating engines in most cases, but where power 
houses were being built on the outskirts of towns for supplying power in 
bulk, as was done now in a number of cases, land was not so expensive, 
and the amount of space occupied by engines would not be a matter of 
much importance. Regarding attendance, he failed to see that any 
saving could be effected, except possibly in comparison with some marine, 
type of cross-compound engines, since one man could well look after a 
fair number of engines. In cases he knew of, one driver looked after as 
many as six and more high-speed reciprocating engines. A good vacuum 
—-such as 28in.—on which the high efficiency of turbines во much 
depended, might be very expensive to maintain. It involved increased 
capital expenditure in condensers and pumps, and required a good deal 
of care and attention to maintain. Again, bringing steam down to the 
temperature necessary for this vacuum meant using a large quantity of 
water at a low temperature which was not always easily obtained. If 
the condensed discharge was required again for feeding boilers its 
temperature was necessarily very low, as compared with the temperature 
of water from a vacuum of, say, 23in. to 25in., and consequently the loss 
involved in heating it up again for the boilers counted against the extra 
advantage of 2in. or 3in. of vacuum. Пе would like to ask Mr. Porte 
if he could tell him why the Blackpool Corporation were having recipro- 
cating engines installed after they had been using turbines. 

Mr. RUDDLE said he had formed no opinion as to the relative 
advantages of turbines and reciprocating engines, but he was not at all 
satisfied that the turbine is yet reliable. Much was made of the installa- 
tion of turbines by the Metropolitan Company, but this had been a matter 
of compulsion on account of vibration troubles with the reciprocating 
plant. He had visited the station twice in one week, and had found the 
turbines opened for repairs. 

Mr. TATLOW made the suggestion that it might be a useful idea to 
make use of the exhaust steam of non-condensing engines for turbines. 
He thought that а theoretical explanation of the economy attained by super- 
heat in turbines might perhaps be found in the increased kinetic energy of 
the steam arising from its increased velocity due to increase of head and 
reduction of density. The solidity of the turbine foundations was of 
importance, and, in support of this view, he referred to a turbine at the 
Glasgow Exhitition which could not be run owing to the foundation 
having been broken. 

Mr. OLSSON said he was rather surprised at the claims for economy 
through superheat in turbines, as he thought it had been the general 
opinion that superheat did turbines less good than reciprocating engines. 

{е drew attention to performances of reciprocating engines worked with 
the Schmidt system of superheat, and mentioned the case of a 300 1.H.P. 
engine built by Messrs. Easton at Manningtree, and tested by Prof. тое 
А consumption of 91b. of steam per indicated horse power-hour was attained, 
and this compared very favourably with the figures for the 5,000k w. 
Curtis turbine with 15:4lb. of steam per kilowatt-hour. He could not 
agree with Mr. Porte's statement that & t deal of power was wasted 
in moving reciprocating parts, for it was well known that a well-constructed 
steam engine of modern design was a very efficient machine, and a 
mechanical efficiency of 95 per cen‘. was said on very good authority to be 
obtainable. 

Mr. PORTE, in reply to a question put to him by the chairman, 
Prof. Thrift, said that the expansion and contractions of the casing and 
of the blades took place simultaneously, and that the loss of efficiency 
with varying degrees of superheat was, therefore, not great. With regard 
to the question of increase of efficiency (with increased vacuum, he 
mentioned the case of a turbine in which an increase of 4 per cent. in 
the vacuum had given rise to an increase in power of 10 per cent. 


RADIUM AND CANCEROUS THROAT. 

An interesting article entitled ** The Applicability of Radium in 
the Treatment of a Cancerous Throat," by David Walsh, M.D. 
(Senior Physician at the Western Skin Hospital, London), appeared 
recently in the Medical Press and Circular. Dr. Walsh is evidently 
convinced that radium may be applied to cancerous growths with 
considerable success, and although it is not yet possible to speak with 
certainty as to its exact therapeutic value, yet he is confident that 
by means of radium it is possible to modify profoundly, and in some 
cases apparently to cure, surface rodent ulcers and epitheliomata. 
He proceeds to quote cases brought before the Medical Society of 
Vienna in 1908, the first being that of a man aged 87, who had 
undergone an operation for melano-sarcoma of the humerus three 
years previously. For eight months he suffered from small sub- 
cutaneous nodules near the seat of the operation. Radium was 
applied to these nodules, which varied in size from zin. to zin. in 
diameter. 

The method of application was to enclose the radium in & small 
indiarubber capsule with a mica window. The capsule was then 
fixed to the skin by means of a strip of adhesive plaster, exactly 
over the nodule, with which it was kept in contact from a quarter 
of an hour up to 25 minutes. In from two to 48 hoursa dermatitis 
followed, resembling the X-ray or focus tube dermatitis, Where 
the application had lasted less than 15 minutes no change was 
found in the nodule at the end of a fortnight. On the other hand, 


in those nodules which had been treated for a quarter of an hour or- 


more (up to 25 minutes) there was either a marked diminution or 
disappearance of the nodules. New nodules developed on the 
shoulders, breast and left upper arm, but disappeared beneath the 
influence of the radium, their former site being marked by a flat 
depressed cicatrix. 

Dr. Walsh then calls attention to the brilliant results which have 
been obtained in the United Kingdom by Mr. Mackenzie Davidson, 
M.B., the inventor of an exact system of X-ray localisation. His 
first case was one of rodent ulcer on the right side of the nose in a 
woman. The ulcer, which measured lin. by ĝin., had resisted 
treatment, both by the Finsen light and by the X-rays. Treatment 
by radium began on May 2186, and on June 11th. after four appli- 
cations, “ е ulcer was practically healed." Five months later 
there had been no recurrence. The most important of Mr. David- 
воп'в cases was an extensive rodent ulcer of the right side of 
the face. It would be more correct, apparently, to describe the 
condition as cancerous, inasmuch as the surgeons who saw the 
patient in the carly stages stated that it was an undoubted case of 
epithelioma. The disease, according to Mr. Davidson, has been 
arrested," and a complete cure may reasonably be expected. 

The author continues to the effect that radium is most con. 
veniently used in the form of the bromide, and should be of good 
il The small glass tube containing the salt must be placed 

irectly in contact with the ulcerating surface. It apparently is of 
no use if applied to the unbroken skin surface. The action of the 
radium is strongest at the immediate point of contact, and lessens 
ороз according to the distance from that point of contact. The 
ium may be applied for a quarter of an hour or more, up to 30 or 
40 minutes, but the length of application should be most carefully 
regulated by individual results. A reaction occurs usually on the 
eighth day of treatment. If it be moderate the temperature runs up 
to about 100 F., and the patient suffers little general disturbance. 
On the other hand, if the exposure has been unduly prolonged, the 
temperature may run up to 104°F. or even higher, and the patient 
be attacked by vomiting and other distressing symptoms. The 
suggestion of Mr. Davidson that the reaction may be due to the 
formation of an antitoxin is of great interest. 

It will be at once apparent that the necessity of direct application 
of the radium to the tissues involved in the malignant process must 
for the present limit the field of applicability of radium. Still, 
much may be achieved by the exercise of a little patience and 
ingenuity on the part of the operator. In the case of an epithelioma 
inside the cheek there would obviously be little difficalty in main- 
taining contact of the radium tubes with the diseased surface for 
any required length of time. It is far otherwise, however, when 
one has to deal with a malignant invasion of the.palate and fauces, 
when the structures are in a state of constant watchfulness to 
respond to and resent reflexly almost all kinds of direct stimulation. 
To keep one or more small glass tubes in contact with various parts 
of the reflexly sensitive and excitable soft palate and fauces might 
seem a priori to be an almost hopeless task. 

A patient came under Dr. Walsh's care suffering from early but 
rapid malignant invasion of the upper throat. At first he tried the 
applicat on of the high-frequency current of the X-ray tube, tbe 
latter especially to the glands at the angle of the left jaw, which 
were slightly enlarged and tender. At the same time he devised an 
apparatus whereby the rays from the focus-tube could be projected 
directly on to the back of the throat by means ofaflattened vulcanite 
speculum. Some improvement followed this course of treatment, 
but not long after its commencement he made some inquiries as to 
radium, and determined to try that agent. Four sealed tubes, each 
containing 5mm. of radium bromide, were fastened at the end of a 
curved holder and inclosed in a covering of indiarubber extemporised 
from a finger stall. The throat was then cocainised and a gag inserted 
between the teeth. A light thrown into the mouth by a mirror 
enabled the doctor to pass in the radium and press it with precision 
on the desired part. At first the patient showed the greatest intole- 
rance of contact with the foreign body, but, by dint of perseverance, 
it was found possible to push the application sufficiently to give from 
& quarter of an hour to half an hour, or sometimes 40 minutes, dis- 
tributed on various parts of the palate, fauces and pharynx. Asa 
matter of fact, the patient sometimes could not bear the contact for 
more than a few seconds, while at other times he could tolerate the 
pressure for one minute, two, and occasionally three or four minutes 
together. In estimating the time of application, allowance had to 
be made for the continual stoppages, while the radium holder, and 
in many instances the gag also, were removed from the mouth. 

Dr. Walsh considers the case is of importance, inasmuch as it 
appears to be the first in which radium has been applied to a 
cancerous throat. The ordinary process of that terrible condition, 
epithelioma of the upper throat and fauces, has been profoundly 
modified, if not, as he hopes, even arrested. Meanwhile, he has 
thought it his duty to lose no time in publishing the fact that it is 
possible to apply radium to the soft palate, the tonsils and the 
posterior pharynx. Henceforth, medical men who have cases of 
malignant disease of the upper throat and fauces will know that it 
is possible to apply radium to the seat of the disease. Further, in 
fairly early cases there appears to be a prospect of cure, 
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LOCOMOTION IN LONDON. 


In spite of the fact that so much has been written and said 
during the past few years concerning London locomotion, it is 
a subject which possesses a peculiar interest, and for many 
obvious reasons. Matters were allowed to drift along very 
much as they pleased until the possibilities of clectric traction 
began to reveal themselves, but while in the provinces and 
abroad advantage was quickly taken of the new motive power, 
progress in London has taken place by such easy stages that 
at present, in an area of 121 square miles and having a popu- 
lation of 43 millions, there are, to-day, only 25 route-miles of 
electric tramway and 17 route-miles of tube railway in opera- 
tion. We have horse tramways and an omnibus service 
radiating to the suburbs from the edge of the City, whilst into 
the latter, omnibuses only are allowed to penetrate. In search- 
ing to fix the responsibility for this condition of affairs, it 
cannot be overlooked that Parliament itself is largely at fault 
in making no effort to amend legislation in order to render it 
more easily applicable to the change of conditions brought 
about by the introduction of electric traction. This aspect 
of the question, of course, does not concern London alone, but а 
far more serious want of foresight on the part of the Govern- 
ment is the policy of delay which has characterised its actions 
in relation to London. It is true that a Royal Commission 
is now conducting an exhaustive inquiry into all forms of 
communication in the metropolis, but the history preceding 
this belated tribunal is worthy of recapitulation. 

With the growth of the population and business of London 
during the past 10 or 15 years, the need for means of quicker 
transit from place to place and better through communicatiou 
between the various main lines of traffic became patent to 
everybody, yet no action was taken in the matter until 
1901. In March, of that year, Mr. J. W. LowTHER 
Chairman of Ways and Means in the House of Commons, 
moved a resolution for the appointment of a Joint Committee 
of the two Houses to consider 14 tube Bills which had been 
deposited, stating that he hoped conclusions would be arrived at 
on broad principles which would enable the promoters to pro- 
ceed with their proposals on clear lines in the following year. 
At the time we stigmatised the appointment of the Joint 
Committee as an unnecessary waste of time. However, sofar 
as tube railways were concerned, nothing was done for that 
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Session ; and the Committee in due time reported both generally 
and with regard to specific routes. In the following Session 
the promoters, having adopted the suggestions of the Joiut 
Committee, again introduced their bills for the tube railways 
above referred to. "The bills came in due course before a 
Committee of the House of Lords, but, largely owing to a dis- 
agreement between the promoters, only a few extensions to 
existing lines were finally sanctioned. "Thus for two years 
after the appointment of the Joint Committee nothing further 
was done to provide the much-needed additional transit 
facilities in London. By 1903 this investigation and report 
of the Joint Committee had apparently been forgotten, and a 
Royal Commission was appointed, with the widest possible 
terms of reference, to consider the whole question of London 
traffic facilities. 

Whilst not entirely disagreeing with the wisdom of conduct- 
ing a general inquiry into the condition of locomotion in 
London, we repeat what we have cxpressed more than once— 
viz., that any further addition, either in the form of tramways 
or tubes should not be delayed by reason of the existence of the 
Royal Commission of 1903. The result of its appointment has 
been, however, that the London County Council has not sought 
powers for any new main routes of tramways, and promotions 
of tube railways have had to be abandoned for two more 
Sessions, so that virtually nothing has been done in the way 
of sanctioning important new lines of communication since 
1900. In addition, judging by the protracted proceedings 
of the Commission, there is just the possibility that a fifth 
and even a sixth year's delay will be occasioned, for no tube 
Bills have been introduced this year, and the report of the 
Royal Commission may not be issued in time for the prepara- 
tion of Bills for next Session, these having to be deposited 
before December 1, 1904. 

Turning now to the proceedings before the Royal Com- 
mission of 1903, which have been reported each week in our 
columns, we cannot refrain from thinking that too much time 
has been devoted to the consideration of what might be called 
fads. <A general feeling has prevailed amongst the majority 
of witnesses that a comprehensive scheme of communication 
in London should be drawn up by a traffic board or some 
specially-constituted authority, which shall include tramways, 
railways, tube railways, shallow tramways and roads, to say 
nothing of the re-arrangement of the omnibus routes, and so 
forth. But except in a very few instances, no one seems to 
have realised that every account must be taken of what already 
exists, and that any comprehensive scheme can only be 
drawn up as a continuation or extension of the lines of com- 
munication now serving the public. At this advanced period 
in the history of London, existing interests cannot be swept 
aside in so perfunctory a manner as many of the“ experts“ 
suggest. On the other hand, propositions have been made 
that a department should be created whose work shall consist 
of a general supervision of the whole of the communications 
of London, and more especially the examination of new schemes, 
so that by consultation with the promoters these may be 
brought into line with the means of transit already existing. 
Before any work of this nature could be effective, however, 
even supposing a suitable body of men could be found to con- 
stitute such an authority, the ground will have to be cleared by 
means of important modifications in legislation. Here, possibly, 
will be found the key to the solution of the whole problem 
of London traffic. Private enterprise has been too much 
restricted. In respect of tramways, the London County 
Council has exercised its veto with a severity which has 
resulted in private promoters simply abandoning London »s a 
field for their efforts. That there is a serious side to this aspect 


of municipal trading cant ot well be denied, and what has 
happened outside the metropolis can very well take place within 
it. A recent decision of the West Ham Corporation indicates 
the possibilities of the future in this connection. So extensive are 
its commitments in respect of municipal expenditure that the 
West Ham Corporation finds itself unable to proceed with 
the “electrification” of its horse tramway lines which it 
has just acquired from the North Metropolitan Tramways 
Company. Thenthereis also the oft-discussed purchase clause of 
the Tramways Act, which has been largely responsible for the 
delay in the conversion of the horse lines in the north of 
London to electric traction ; and as, moreover, in several cases 
the London County Council, the Borough Councils and the 
Tramway Company to which the lines are leased, have all 
more or less different opinions as to the terms upon which the 
conversion should take place, it would be no surprise to us if 
electric traction on the northern lines in the county of London 
was postponed until the expiry of the Company's lease. 

Let us now consider the means of communication which are 
available in London. There are the tube railways, more or less 
isolated at present, it is true. But a considerable mileage of 
additional lines— viz., the Baker Street and Waterloo Railway, 
the Charing Cross, Euston, and Hampstead Railway, and the 
Great Northern, Piccadilly and Brompton Railway—is well on 
the way towards completion, and the scheme of intercommu- 
nication which is contemplated between these lines, the exist- 
ing tube railways, and the “clectrified” Metropolitan and 
Metropolitan District systems, would seem to us to cover 
London in a fairly comprehensive manner from the railway 
point of view. There are, however, a fcw directions in which 
additional accommodation of this description would be needed, 
notably a route from the west to the north and north-east, and 
increased communication between the north and south, but 
these could very well be left to private promoters to project in 
view of the definité recommendations of the Joint Committee 
of 1901. Then as to tramways. Remove the condition attaching 
to StandingOrder 22, and modify the Tramways Act of 1870,and 
much will have been accomplished. Hitherto the Light Rail- 
ways Act has not been applied to London for the reason that the 
London County Council, deeming itself the one authority for the 
construction and working of tramways in London, would oppose 
on the ground that it would itself carry out the lines promoted, 
and so get the preference. Паа the legislative restrictions 
above referred to not existed, it is quite possible that both the 
northern and southern tramway lines of London would ere 
this have been working electrically, but even at this late period 
much good would accrue by allowing private promoters to 
submit schemes and to have them considered on their merits 
eicher by Parliament or a special tribunal, if the Royal Com- 
mission thinks this latter desirable. 

The question of street widenings and street improvements 
80 as to accommodate the surface traffic to better advantage 
is a wider question into which we do not propose to enter 
deeply. Suffice it to say that if, as has been almost suggested 
by more than one witness, a considerable portion of London 
were to be pulled down and rebuilt for this purpose, the com- 
pletion of this process would take so long as to bring us to 
the time when electric tramways will have been superseded 
by a still more modern and convenient means of locomotion. 
Undoubtedly the least difficult and most expeditious, method 
of dealing with this matter of locomotion in London, therefore, 
is to make the most of the conditions and circumstances in 
which we are placed by giving private enterprise greater 
freedom, and at the same time insisting that all new schemes 
be so developed that they may work in harmony with those 
already existing. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Mercury Arc Lamp.—H. Siedentopf has designed a new form 
of mercury arc lamp in which, contrary to the practice adopted 
by Gumlich, Lummer, Paschen, Straubel and others, the light 
utilised comes from the mercury crater, and not from the flame 
arc. Since the crater is formed in a liquid, it is, of course, neces- 
sary to reflect the beam into a horizontal direction by means of 
a mirror. But this disadvantage is amply compensated by the 
circumstances that the luminosity of the flame arc is thus 
added to that of the crater, and that the tendency to condense 
mercury drops on the glass walls is counteracted by the heat 
given out by the upward radiation. To make quite sure that 
this does not take place, the author lets the cover of the tube 
consist of a glass ball which is hollow, and is evacuated before 
sealing up. The mercury electrodes are contained in concen- 
tric cylinders. Of these there are three, the inner and outer 
ones being positive, while the middle one is negative. The 
outer and inner ones communicate with each other and with 
a reservoir of mercury, so as to delay the exhaustion of the 
positive electrode by distillation. The lamp requires 18 volts, 
and burns well with 8 amperes. It will burn for about 
a quarter of an hour without special cooling, and for about an 
hour if simply immersed in water. If it is to burn longer con- 
tinuously, it is necessary to cool it with running water, and 
then it can be kept burning for several hours without inter- 
ruption. As in all mercury lamps, the life is limited by the 
absorption of alkaline constituents from the glass into the 
mercury, but it amounts to several hundred hours. The lamp 
is well adapted to monochromatic projections. 

(H. Srepentopr, Zeitschr. Instrumentenk., January, 1904.) 


An Electric Analogue to Diamagnetism.—The attraction 
exerted by an electrified body upon another body immersed 
in a medium of lesser ' ' 
dielectric capacity than 
itself is the well-known 
parallel to paramag- 
netism. L. Puccianti describes another 
experiment which exhibits the repul- 
sion exerted by an electrified body 
upon another body immersed in a 
medium having a greater dielectric 
capacity than itself. Solid bodies im 
mersed in liquids are not suitable for 
this demonstration on account of the 
disturbing effect of conduction and 
convection. The author therefore uses 
air bubbles ascending through vaseline 
oil, which, besides being a good insu- 
lator, has a dielectric constant sufti- 
ciently in excess of that of air. The 
latter is pumped into the tube A 
filled with cotton wool to ensure a 
uniform train of bubbles, and the bubbles ascend from the 
orifice B past the metallic sphere P. On charging the latter 
the train of bubbles is deflected as shown. If the bubbles are 
small and follow in quick succession a good lecture experiment 
is obtained. 


L. PucciaNTI, Phys. Zeitschr., February 15, 1904.] 


Theory of Phosphorescenee.—A. Dahms attempts to give 
a connected account of the phenomena of phosphorescence and 
fluorescence hitherto investigated, and to formulate a working 
theory as a guide to future research. In general, a phos- 
phorescent body consists of a substance capable of existing in 
two modifications, A and B. The modification A is trans- 
formed into the modification B by exposure to rays of short 
wave-length. The retransformation is accompanied by a 
luminosity which is called fluorescence, and which appears 
as soon as any of the B modification has been produced, and 
while the original rays are still acting. If the retransformation 
takes place in an unmeasurably short time, there is no 
luminosity after the original radiation has ceased, and it is a 
case of pure fluorescence. If the retransformation is gradual 


we have the luminous effect known as phosphorescence. 
Sometimes the process of retransformation is arrested before 
its completion. It can then usually be completed by the 
addition of heat, and then we get the phenomena of 
thermo-luminescence. That some forms of radiation have the 
effect of extinguishing the phosphorescence may be explained 
by supposing that they allow the process of retransformation 
to complete itself in another manner which is not accompanied 
by luminosity. Both heat and infra-red rays apparently over- 
come some molecular resistance which opposes the retrans- 
formation. Where such a resistance does not exist, as in the 
case of fluorescent bodies, no effect is produced by those forms 
of energy. Nothing definite is known concerning the luminous 
energy of the retransformation. In zinc sulphide, at all events, 
the luminous energy of the substance, when excited to bright 
phosphorescence and then left to itself, is much greater than 
the energy emitted when it is excited to the same extent and 


then exposed to infra-red rays. 
[A. Danus, Ann. der Physik., No. 3, 1901." 


Actinium Emanation.—A. Debierne has found that the 
activating and ionising effects of the emanation of actinium 
follow different laws. While the ionising energy of the 
emanation diminishes regularly from the moment of its dis- 
engagement by the actinium, the activating energy increases 
rapidly at first, passes through a maximum, and only diminishes 
regularly after a certain time. That regular diminution then 
takes place at the same rate as the diminution of the ionising 
energy, half value being reached in 3:9 seconds. The emana- 
tion probably consists of two kinds of energy centres, one of 
which produces ionisation of the gas, while the other induces 
radio-activity on solid bodies. "The author supposes that the 
first kind is transformed into the second kind. Thus the 
concentration of activating centres would be zero at the instant 
at which the ionising centrés are evolved, and both kinds of 
centres would be finally transformed into induced radio-activity. 
Since the activating centres are destroyed more rapidly than 
the ionising centres, the law of decrease would, after a short 
time, become the same for both kinds. The rate of decrease is 
much more rapid than that of the radium emanation, which 
requires as many days to fall to half its value as the actinium 
emanation requires seconds, In the experiments the actinium 
salt was placed between two plugs of glass wool. Air was 
drawn through the tube, and passed between the armatures of 
a cylindrical condenser placed at a variable distance from the 
preparation. The induced radioactivity was measured by 
expelling the ionisod air by means of a current of ordinary air 
and then sending a current through between tho armatures at 


various intervals of timc. 
[A. Deprennr, Comptes Rendus, February 15, 1904.] 


Transmission of N-Ray Fluorescence. A. Charpentier has found 
that the transmission of N-rays can be accomplished not only 
by conducting substances, but also by bad conductors, such as 
glass and wood, though to a somewhat lesser extent. He has, 
in conjunction with M. Blondlot, even succeeded in trans 
mitting the fluorescence across an air-gap between two con- 
denser plates. If one end of a wire is covered with fluorescent 
sulphide, a similar patch of sulphide st the other end shines 
out when the former does. If the wire is cut and one of the 
cut ends is bent aside, the transmission ceases, but not if 
parallel plates are attached to the ends, as in a condenser. The 
equilibrium between the two fluorescent patches establishes 
itself after several oscillations. Transmission may be accom 
plished over a distance of 10 metres. Another transmitting instru- 
ment is a piece of twine impregnated with a collodion emulsion 
of fluorescent sulphide. The sulphide shines out along its 
entire length when one of its ends is near a source of N-rays, 
and sometimes shows waves of light going both ways. The 
author has used the secondary or conducted N-rays with 
success for further researches. He exposes a screen of calcium 
sulphide 18cm. by 24cm. to the sun, and covers it with coarse 
wire netting attached to a wire which leads into a dark room. 
The other end of the wire emits strong N-rays, and gives à 
numter of foci when transmitted across an aluminium lens 
as in Blondlot's experiments. A wire, one end of which is 
immersed in a fluorescent solution, may also be used. 

ГА. CHARPENTIER, Comptes Rendus, February 15, 1904.) 


THE ELECTRICIAN, MARCH 4, 1904. 


783 


A NEW METHOD OF DETECTING ELECTRICAL 
OSCILLATIONS.* 
BY J. A. EWING, LL.D., F. R. s., AND I. H. WALTER, M.A. 


The magnetic detector of Rutherford,t though now well known, 
appears to have created little interest until attention was directed to 
the subject by Marconi's adaptation of the method to his telephonic 
detector. Marconi's apparatus employs the change of hysteresis, 
which is produced in iron by the influence of electric oscillations, 
when these are caused to pass through a coil surrounding the iron, 
the change being made manifest by means of a telephone. In his 
view the electric oscillations act by reducing the hysteresis.T It 
occurred to us to exhibit the alteration in hysteresis by a different 
method—namely, by applying the principle which is used in an 
instrument invented some years ago by one of us for the mechanical 
measurement of hysteresis. In that instrument§ the hysteresis is 
measured by the mechanical couple between a magnetic field and 
the iron, when either the iron or the magnet providing the field is 
caused to revolve. Thus, if the field revolves, the iron tends to be 
dragged after it, as a consequence of hysteresis in the reversals of 
its magnetism, and if the motion is prevented by a spring or other 
control it assumes a deflected position. Suppose, now, the electric 
oscillations to act on it, any change of the hysteresis caused by them 
will be exhibited by a corresponding change in the deflection. We 
anticipated, in accordance with the generally accepted view that 
hysteresis is reduced by the oscillations, that their presence would be 
detected by a fall in the deflection. 
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With this expectation an experimental apparatus was arranged, 
consisting of an electromagnet capable of being rotated on a vertical 
axis by an electric motor. The magnet poles were bored out 
circular, and between them was suspended, by a phosphor-bronze 
strip, a ring made up of three thin, flat annuli of soft iron, clamped 
together, and provided at the foot with an axial pivot. The ring 
was free to turn inside of two bobbins wound with fine copper wire, 
the windings being at right angles to the plane of the ring. Through 
these copper windings electrical oscillations, produced in the usual 
manner by means of a distinct spark-gap, were passed. 

The first experiments resulted in a very small deflection from 
the position due to normal hysteresis, indicating, as was expected, a 
decrease of hysteresis when the oscillations arrived. The apparatus 
was also tested with an alternating current of about 100 periods per 
second in place of the oscillations, with the effect that the normal 
hysteresis deflection was almost entirely wiped out. 

Various other forms were also tried with indifferent results, when 
it occurred to us that there would be advantages in passing the 
oscillations through the magnetic material itself, making it of 
magnetic wire. À small bobbin was therefore wound with insulated 


* Paper read before the Royal Society, February 11, 1904. 

+ Phil. Trans., A., Vol. CLXXXIX., p. 1, 1897. 

* Roy. Soc. Proc., Vol. LXX., pp. 341—344, 1902. 

S Journal Institution of Electrical Engineers, Vol. XXIV., рр. 398—480, 
1895, | 


soft iron wire, and the ends soldered to the upper and lower halves 
of the spindle, which was itself divided at the centre, the upper half 
bearing the controlling spring, and the lower dipping into mercury, 
from which a connection led to the other terminal. On passing 
oscillations through this winding, a remarkable and unexpected 
result was obtained. The change of deflection was much more 
marked than in the former experiments, and was in the opposite 
sense, indicating an increase of hysteresis while oscillations were 

resent. Afterwards, hard steel wire was substituted for the soft 
iron, and a very great increase in the effect was observed, still in 
the same direction —that of increase of hysteresis. 

Owing to these encouraging results, it was decided to continue 
the experiments in this direction, abandoning the older form, in 
which a decrease of hysteresis was dealt with. The first bobbin 
constructed was about žin. in external diameter, and had a 
vertical wire space of jin. The winding was a single No. 82 gauge 
iron wire, double cotton-covered, wound straight round from begin- 
ning to end. Later, No. 40 and No. 46 steel wires were employed, 
of which the latter gave the best results. [t was soon noticed that 
any method of increasing the oscillatory current in the wires, as by 
winding the bobbin with two wires having a slightly unequal 
number of turns, was of advantage in giving & larger deflection. 
Later, a fine copper wire secondary, wound on the bobbin parallel 
to the magnetic wire, was tried, first with the ends insulated, and 
then with the ends soldered together. A marked increase in deflec- 
tion was observed when the secondary was closed, showing that the 
magnetic nature of the wire itself was influential. Accordingly, a 
bobbin was then wound with insulated steel wire, doubled back on 
itself. This non-inductive winding gave by far the best results 
hitherto attained, and is now used, except when special results are 
required. 

The instrument, though described as a detector of electrical oscil- 
lations, may be said to measure rather than detect, giving quantita- 
tive as well as qualitative results, and being capable of regulation 
from a sensibility of the same order as that of an average coherer 
down to practical insensibility to powerful sparks in the same room. 

In the instrument, as shown in the figure, the electromagnet 
takes the form of & ring capable of moving round a vertical axis, and 
is provided on the interior with two long wedge-shaped pole-pieces, 
M, M, the current to the winding being supplied through brushes 
bearing against insulated rings below. The magnet is made to 
revolve by an electromotor, the best speed being about 5 to 8 revs. 
per sec., but the electromagnet may be replaced by a permanent 
magnet system giving a similar field. A structure is built up, 
external to the magnet, to support the vessel containing the pivoted 
bobbin and its centreing arrangements. The bobbin itself is made 
of bone, and is about 2in. long. It is provided with a steel 
spindle at each end bearing in a jewel hole, the two halves of the 
spindle being insulated from one another. The winding, which is, 
as far as possible, non-inductive, consists of about 500 turns of 
No. 46 gauge, hard-drawn steel wire, insulated with silk. The 
bobbin is immersed in petroleum or a mixture of petroleum with 
thicker mineral oil, which serves the double purpose of fortifying 
the insulation and giving the damping effect necessary to steady 
the deflection due to the drag of the revolving magnet. Readings 
are taken by means of a spot of light, as with speaking-mirror 
galvanometers, but a siphon-recording attachment has been fitted, 
and any form of contact for working a relay could be employed. 

The detector, as before mentioned, gives quantitative readings, 
and, in some cases, the deflection may be too large to be easily read 
by the scale. For this purpose a variable shunt is provided, by 
which the deflection can be regulated. For the purpose of wireless 
telegraphy, the instrument has the advantage of giving metrical 
effects. The benefit of this in facilitating tuning, and in other 
respects, need not be insisted upon. 

From the physical point of view, the augmentation of hysteresis 
is interesting and unlooked for. It is probably to be aseribed to 
this, that the oscillatory circular magnetisation facilitates the longi- 
tudinal magnetising process, cnabling the steel to take up a much 
larger magnetisation at each reversal than it would otherwise take, 
and thus indirectly augmenting the hysteresis to such an extent that 
the direct influence of the oscillations in reducing it is overpowered. 
The net result appears to be dependent on twoantagonistic influences, 
and, in fine stcel wire, under the conditiors of our experiments, the 
influence making for increased hysteresis, as a result of the increased 
range of magnetic induction, is much the more powerful. 


Novel Method of Stopping a Leak.—The Electrical World of 
New York gives details of an interesting piece of engineering 
which was recently carried out in St. Louis. A leak occurred 
in one of the cofferdams being used in the construction of the 
foundations for the new plant of the Union Electric Co. on 
the river front. "Water poured in rapidly, but the engineer 
of a refrigerating plant laid ammonia pipes to the point, and 
the breach was soon closed with solid ice. The water was 
then pumped out and work resumed, 
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ALTERNATORS IN PARALLEL. * 


BY H. BOHLE. 


Although a great deal has been said and written on this subject, 
there are many problems yet on which opinions differ. Some 
engineers think it is impossible to tell beforehand whether alter- 
nators, when running in parallel, will cause trouble or not, others 
do not agree with this opinion. It will certainly be very com- 
plicated, although not impossible, to predetermine “all” the 


oscillations, in regard to their origin and cause, which are produced 


when two machines work upon the same network. Some of them 
are very irregular ; for instance, those due to changes in the steam 
pressure or the chemical composition of the gas, and they may 
cause all the trouble in machines which might otherwise run in 
parallel without the least hitch. It has been said the coefficient of 
speed variation is the all-important factor for parallel alter- 
nators, and coefficients as low as „1. have been asked for. We 
shall see later on that this factor has certainly a very important 
bearing upon good parallel working. Nevertheless, sets with 
coefficients larger than even 16% have been found to work smoothly 
together. A coefficient of 30 should certainly satisfy any engineer, 
and the author holds that for single-crank engines the factor may be 
considerably larger. This will reduce the price of the machines. 
According to Prof. Friese, a coefficient of a}; produces light which is 
unbearable, and he says that the sensibility of persons increases 
with increasing intelligence; уф; will therefore be about the limit, 
regarded from this point of view. 


‘The Paper which is brought before you to-night is a treatise of 


the whole subject. In order to give a clear picture of the most 
important problems, it will be necessary in the first place to treat 
parallel direct-current machines, to see to what extent we can apply 
the knowledge thus obtained to alternators. Machines are joined 


in parallel to supply energy to the same network. Two such 
Suppose, now, that from any cause 


machines are shown in Fig. 1. 


whatever the E.M.F. of one machine drops, a current will be caused 
to flow from the machine with the higher E.M.F. to that with the 
lower E,M.F., whose value is given by 
_Ез- Ei 

i 2R (1) 
Ef and E, are the E.M.F.s of the two machines and 2R their resis- 
tances, including connections. This current will cause a drop in the 
armature with E. M. F. E., so that the terminal pressure of this 
machine Er=E,—CR. In the other machine CR is a motor drop, 
hence En = Е. CR. From equation (1) it follows: C x 2R=E.—E Л 
or СК+СК= Е, — Е, 
or E; -СК= Е +СЕ= Ермә Ем (2) 


The current C keeps, therefore, the terminal pressures constant, 
and is thus an “ equalising current." Let us assume now that 
machine E, has just been joined in parallel to Ei, but that Ei is 
doing all the work. Machine E, is intended to take one half of the 
load off Ei. To each output corresponds a definite input, be it 
steam, or gas, or water, the amount of which is checked by the 
regulator. If now the machine E: is excited more fully than would 
be necessary for simple рае running, the E. M. F. will be raised 
and current will be supplied to the network, the amount depending 
upon the rise of the E. M.F. above the value which is required for 
simple paralleling. The regulator of the prime mover will allow at 
the saine time more steam or water to pass, as the speed of the 
machine has dropped on account of the increase of work done by 
the generator, at the instant the excitation was raisod, bringing 
thus the number of revolutions back to its normal value, "The field 
regulator provides us therefore with a means of loading and also of 
unloading its corresponding machine. 

From the preceding remarks it will be seen that we require 
simply equal E. M. F.s for the parallel running of direct current 
generators. In alternators the case is complicated by the fact that, 
in addition to equal E.M.F.s, we require equal periodicities and 
phase equality. Let us consider the frequency first: —If pı be the 
number of pairs of poles, n the frequency and n, the number of 
revolutions per minute, then 

n=p n [60 . ...... 


LI . Д • • 


(3) 


К. Рарег presented at the Leeds Local Section of the Institution of 
Electrical Engineers, Jan. 21st. (See The Electrician of Jan 22nd, p. 511.) 


For simplicity sake, let us assume that all the machines have the 
same number of poles; the same frequency means then the same 
number of revolutions. To join an alternator, B, in parallel with 
an alternator, A, B must be raised to the frequency of A or brought 
into “step.” With the above assumption of an equal number of 
poles, B must be raised to the same number of revolutions, This is 
simple enough, but it may happen that whon this happy state has 
been arrived at, a fluctuation in the load of A takes place, which, 
unless the regulator of the primer mover of A is very sensitive, 
might upset all our calculations. If once the machines are working 
properly they keep themselves in step, as will be seen later on, 80 
that a very sensitive regulator would be of great disadvantage. Thus 
during the paralleling, the regulator should be very sensitive, whilst 
afterwards 1t should act as if it possessed a dashpot. 


A 


B 
Fic. 3. 


As regards “ Equality of Phase," all alternators should produce 
currents which have at any time the same direction. Fig. 2 shows 
two alternators in parallel. The various circuits are: (1) 1, 2,3. 
4, 5, 6; (2) 8, 2, 8, 4,5,7; (3) 1, 2, 8, 7, 5, 6. The first two circuits 
are in parallel; the currents of the latter, if any, in opposition. 

Considering circuit 1, 2, 8, 7, 5, 6, we must have currents as 
represented by the curves in Fig. 3 to have equality of phase. This 
state may be seen by means of phase lamps or phase meters, joined 
up as shown in Fig. 4. Suppose alternator A feeds properly on the 
"bus bars, and that machine B is running but has not yet been 
excited. A current will then circulate in the circuit 1, 2, 8, 7, 5. 6, 
causing the lamps to glow. If we excite now the fields of B, an 


Y 


Ето. 4. 


opposing E.M.F. is set up. It will be evident that, as long as the 
machines are not in phase, the lamps will show various states of 
incandescence, but ultimately, when both machines are brought into 
step, the E.M.F.s of machines A and B will directly oppose each 
other, considering, of course, only circuit 1, 2, 8, 7, 5, 6, so that the 
lamps will be dark. The switches may then be inserted. 

The third condition—viz., equal E.M.F.s—is also of importance. 
Assume machine B is driven by a turbine, and that the quantity of 
water is just sufficient to keep B in step with A without sending 
energy into the network. Let us increase now the field excitation. 
then we naturally conclude that the pressure is raised. This would. 
however, mean more work for the turbine, which it cannot give, as 


Pressure 


jo = Current 


Fic. 6. 


the water is only sufficient to run the alternator light. What will 
happen is the setting up of a wattless current, which neutralises the 
disturbing action and corrects the fields. Let us see how this state 
is obtained. In Fig. 5 the induction of the stator winding is 4 
maximum, and let further the current be in phase with the pressure: 
then fields are set up by the stator winding, which are at right angles 
(electrical degrees) to the dynamo fields N, 5. As both sets of tields 
are perfectly symmetrical in regard to each other, we have here the 
greatest turning moment, such that 5, tends to place itself opposite N. 
In other words, we require here the grentest force to turn the rotor 
in the direction of the arrow, and the dynaino field is neither 
weakened nor strengthened, 
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The curves of the pressure and current arc shown in Fig. 6. Let us 
suppose now that the rotor is moved so that the stator and rotor poles 
are exactly opposite, then with the above assumption of phase suey 
between pressure and current the E.M.F. and current would be nil. 
Assume now that while the E.M.F. is zero, the current has a 
maximum value in this position, lagging, therefore, by 90deg., so 
that the stator fields N,, S, are produced (sec Fig. 7). Both sets of 
fields are, as will be seen, in opposition, so that the dynamo fields 
N, S are weakened. Conclusion: Lagging currents decrease the 
dynamo field. 


In the same way we should have found that, if the current 
obtained its maximum value 90deg. before the pressure, the dynamo 
fields would have experienced an increase. Thus we see that 
currents in phase with the pressure have no influenco upon the 
dynamo field: lagging currents decrease and leading currents increase 
the dynamo field. Let us return now to our parallel alternators. 
When the excitation of B is increased, an instantaneous increase of 


Fiu. . 


its E. M. F. will take place, producing a difference, Е. — Ei, between 
the E.M.F.s of the two alternators. As, however, the current set 
up by E,-- E, works upon an almost pure inductive resistance, this 
current will be lagging by nearly 90deg. in regard to E, - Е, 
decreasing thus its own field. The result is, therefore, not an 
increase in the pressure, but a wattless current in circuit 1, 2, 
8, 7, 5, 6 (see Fig. 9). If B is to supply energy into the network, 


Fic. 9. 


it is necessary to open the valve of the prime mover more fully. 
similarly, if we intend reducing the work done by alternator B we 
must shut part of the water or stenim off. The above-explained 
field-correction current is, of course, not perfectly wattless, as the 
resistance of an armature cannot be nil. Its watt component is 
ŒR, its E.M.F. of inductance E; = 2znLC, where L is the 
coefficient of sclf-induction. 
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The correcting effect of the field-correction current may be scen 
from the accompanying vector diagrams. In Fig. 10 we have the 
machine with the strongest excitation, the EE. M. F. of inductance 
opposing E, so that the angle of lag ф must be drawn in as 180deg. - ф. 
In Fig. 11 we have the less excited alternator A, with E. XI. F. Ei, in 
regard to which the correction current leads, so that here Fe aids 
E, The terminal pressures remain, therefore, equal. Suppose now 
machine B is running properly in parallel with A, but that it has 
not as yet taken up апу of the load. When now the valve is opened, 
so that more steam or water can pass. the prime mover has a 


tendency to run faster, as a short time will clapse between the 
opening of the valve and the taking up of the load. The result will 
be that the relative positions of the rotating fields of the two alter- 
nators will differ. Hence the E. M. F. E, of the faster running 
alternator B will lead in regard to EI (see Fig. 12), setting up a 
resultant E. M. F. equal to Ea. As the circuit of the current set up 
by Eg is almost purely inductive, the current will lag by nearly 
90deg. in regard to its own pressure Ey. 

But from lig. 13 it will be seen that this current C, is practically 
in phase with the E. M.F.s Ej and Ei, being, therefore, a watt cur- 
rent. Now С, is on the same side of the X axis as E, being thus a 
generator current in regard to E,, and causing machine В to retard 
its speed. In regard to E, C, is a motor current causing machine A 
to accelerate. In other words, current C, tends to decrease the 
divergence between the relative inductor positions of the two alter- 
nators, This current is, therefore, doing actual work besides heating 
its own circuit, as it corrects the phases, keeping the machines in 
synchronism. Hence the name Synchronising force." We have 
thus the presence of two correction currents. One, C, which keeps 
the pressures constant, being wattless, and C,, which keeps the 
machines in synchronism, and which is a watt current. In loading 
or unloading a direct-current machine, all we had to do was to alter 
the position of the field regulator. In the case of alternators the 
loading and unloading depends entirely upon the supply to the prime 
mover, as the alteration of the position of the field regulator produces 
only a wattless current. 

Let us see now what is further due to the synchronising force. 
When B is accelerated, due to the larger supply of steam, the mass 
of its rotating system will obtain an increased momentum, forcing 
the inductor* past a position which it would take up on account of 
the larger supply onlv. This is, however, succeeded by a greater 
synchronising force, which pulls the rotating system back. On its 
backward course the mass of the inductor stores a momentum in an 
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opposite direction, forcing it past the synchronising position. The 
result will be oscillations of the inductor of B round the synchro- 
nising position, of gradually decreasing amplitudes, dying finally 
out. Similar oscillations are produced by fluctuations in the load, 
but all these oscillations are quite harmless and will not cause any 
trouble, as long as they do not knock the alternator out of step, in 
the first instant, and provided no other oscillations interfere with 
them. The oscillations due to the svnchronising force will be free 
oscillations, and may be compared with those of a ring, which is 
connected bv means of a clock spring to a fixed centre. If we 
rotate the ring by any force, F, out ofits position of equilibrium and 
let it go, it will oscillate, the amplitude of the oscillations becoming 
sinaller and smaller, dying finally out. Let I be the moment of 
inertia of the ring, F,, moment which could act if the ring were 
rotated from its position of equilibrium through unit of angle; 
the time of a complete oscillation will be given Ьу: 

4. 2m 1 Fa debe oa cw ош АЧ) 
In our alternator the tension of the clock spring is replaced by the 
synchronising force, the ring by the rotating inductor and Fn by $,, 
where S, is the moment of that synchronising force which acts at 
the instant the machine drops out of step. We have, therefore, the 
tiuie of a free oscillation given by: 


{а= 2r „/1 Sp А 0 D е • E 0 е (5) 


where І is the moment of inertia of the moving parts. Now the 
time of an oscillation will be constant for the same system, but the 
amplitude will vary proportionately to the synchronising force, and, 
as the latter is produced by fluctuations in the load, these oscilla- 
tions will be due to the latter. Where free oscillations are the only 
ones, no trouble will be experienced by running alternators in 
parallel. This is proved by the fact that turbo-driven alternators 
give excellent results when working upon the same network. This 
is due to the uniform speed of the turbines, but the case is vastly 
different with reciprocating engines. 
( To be continued.) 

[By “inductor” we pre:ume the author means the field-magnet 

system.—Ep. H.] 
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DISTRIBUTION OF ELECTRICITY IN SHIPYARDS 
AND ENGINE WORKS. 


The following is an abstract of the adjourned discussion on 
Mr. J. A. Anderson’s Paper on the above subject, which took 

lace at the Newcastle Local Section of the Institution of 

lectrical Engineers on February 29th. The Paper was 
published, together with the first part of the discussion, in 
The Electrician of February 19th. 


Mr. BIGLAND questioned the accuracy of the author's figures. 

Mr. TURNBULL said that he was more than ever convinced of the 
superiority of electricity as a motive power in shipyards. . 

Mr. J. C. SNELL mentioned that from tests made in Sunderland 
with a 50 н.р. motor, driving shafting, it had been found that 22 per cent. 
was lost in the shafting alone, and he thought that in this case several 
motors should be installed and the shafting considerably reduced. A gas 
engine as prime mover driving a generator was generating at a cost of 
1:88d. per unit, and in another case at 1:84. per unit. After running 
some time, the efficiency of gas engines materially decreased, and there 
was no doubt that in & shipyard with large isolated machines electric 
motors were the thing. 

Mr. VARDY said that in shipyards some arrangement was wanted to 
control and operate hydraulic pumps and air compressers in such a way 
that the whole apparatus would be efficient at low speeds. Three-motor 
cranes of high travelling speed were desirable for long shops, but this 
speed should not exceed walking pace; for small runs, single-motor 
cranes with friction clutches worked quite satisfactorily. In his opinion, 
three-phase motors were a greater success in shipyards than continuous- 
current machines, chiefly on account of their reliability and simplicity of 
starting. 

Mr. STONEY advanced the usual arguments in favour of alternating 
current, whether it were single, two or three-phase, and against com- 
mutated current. 

Mr. ANDERSON, in reply, stated that he had experienced no difficulty 
with the small clearance of three-phase machines, He regretted that the 
figures given in some cases were not complete, but they were taken in the 
ordinary course of working, and were not at the time intended for publi- 
cation. Motors should be rated for a standard temperature rise of, say, 
60°F. above atmospheric temperature. Variable-speed motors would, in 
some cases, be an advantage, but in no case would it be worth the extra 
expense. 


A NEW BRIDGE-PIECE FOR CABLES ON THE 
“SOLID” SYSTEM. 


The British Insulated and Helsby Cables (Ltd.) are introducing 
a new bridge-piece for supporting cables laid in troughs on the 
“ solid ” system. ` This extremely simple device, which has been 
designed by Mr. E. T. Ruthven- Murray, electrical engineer to the 
Willesden Urban District Council, and is protected by a provisional 
patent, consists of a U-shaped piece, illustrated below, which is 
stiffened by the arching of 
the bottom and sides. The 
flange of the  bridge-piece 
rests on the top of the 
trough, and holds the cable 
in the centre in such a way 
that, whether the troughs 
are of iron, earthenware or 
wood, the hot bitumen or 
pitch can flow right (round 
the cable without there being 
a danger of cavities being 
left, as sometimes happens 
with the wooden or stonc- 
ware bridge piece usually 
employed. In some cases, we believe, the wooden bridges 
which bave been employed have rotted and damaged the lead 
sheathing, and, of course, damage of this nature cannot possibly 
occur with these metal suspension pieces. The company inform us 
that the bridge-pieces are not more expensive than wooden ones, 
and that during the.six weeks which they have taken them up they 
have obtained permission to use, nearly 70,000 of them. 


One-third Actual Size. 


A NEW BALANCED STOP-YALYE. 


In order to overcome the difficulty of leakage and want of easy 
control experienced with single-seat and double-beat valves of the 
ordinary type, Messrs. Holden and Brooke of Manchester have 
introduced a new balanced stop-valve, the design of which will 
clearly be understood by reference to the illustration below. The 
two valves are to a certain extent independent in their movement 
on one another. The smaller valve L has the pressure on its under 
side, the admission steum pressing on the larger valve М from 


above. It is evident that, when opening the valve, the small valve 
L will be the first to open and will continue to do so until the pin 
G comes into contact with the stop H. By this time the pressure 
has become equal on both sides of the larger valve, and. if the 
turning of the handwheel be continued, the large valve will now 
be lifted. The spindle C has a left and a right-hand thread. 

Although each valve is closed positively and independently, no 
force is required to open them, since the opening movement is 
assisted by the steam pressure on the under side of the small valve. 
It is said that the time required to open or close the valve is very 
short, only 12 turns of the handwheel being required, for example, 
to fully open or shut the 10in. size of valve. 
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SkcTIONAL View ОР VALVE. 


In the standard pattern, the valves and scatings are made «f 
phosphor bronze, the bodies being of cast-iron, steel or вопше 
according to steam pressures. If required, the valve can be mad: 
to operate by direct lever action instead of by screw. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Thursday, February 23. | 

Mr. J. W. LOWTHER, M.P., for the Penrith Division of Cumberland. 
and Deputy Speaker in the House of Commons, said he did not think 
Parliament would ever consent to hand over to an entirely independent 
tribunal the control and decision of such important matters as the routes 
rates and conditions of the tube railways. He did not think that gat 
public companies, capitalists or public bodies would be satisfied wi 
anything less than a Parliamentary decision. If any tribunal, therefor. 
were to be established, it must be subordinate to Parliament B7 
he did not think that any other tribunal was necessary. With regard v 
locomotion, the present system of legislation had worked well. and 
was not aware that if there had been any other tribunal the lines 
now working and sanctioned would have been refused or dive | 
In considering the. disadvantages, of the present system, he agreed it €^ 
a drawback that when a scheme was proposed it could not be exten 
or curtailed, but it was possible to overcome this defect by the ug 
promising to promote additional lines in the next Session. Then tbt : 
was the inability of Parliamentary Committees to take a general sure. 
and carry out & consistent plan, but in connection with this he 
very largely with the evidence of Sir Ralph Littler that it was al 55 
too late to seek to ſorm any general scheme ſor laying out railways, ко, 
tramways and subways in London. If this was ever to have been Yi 
it should have taken place when tramways first came into London ot Y 
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tube railways were first thought of. There were several objections to any 
tribunal, department, Board or Commission or body laying down a general 
scheme. Such a scheme laid down in 1904 or 1905 might, in 10 or 15 years 
time, be obsolete, insufficient or unnecesaary. A scheme of this description 
would probably have all the pere interdependent; but if promoters only 
took up some parts and left others, the general object of the scheme would be 
frustrated. The assent of Parliament could not be obtained to the scheme 
as a whole. The work of evolving a scheme, which was to be reasonably 
permanent and to take into consideration all the interests and overcome all 
the difficulties, was beyond the powers of any tribunal. If,however, it was 
deemed desirable to establish a tribunal for all matters affecting London 
traffic, he thought the following would meot the case: —Promotera should 
deposit draft provisional orders at the Board of Trade similar to the 
Beottish Private Bill Procedure Act. Petitions should also be lodged 
with the Board of Trade against these provisional orders. After the 
Board of Trade was satisfied that the provisional order had complied 
with general orders, they should be referred to the permanent tribunal, 
which would decide all questions of locus standi, &c., and the Board of 
Trade should subsequently introduce provisional order confirmation bills. 
These latter would go forward in the ordinary course, but in the event of 
opposition the bill should be referred to a joint committee. With regard 
to Standing Order 22, which stipulates that the consent of the local 
authority should be obtained, he was of the opinion tbat this should be 
abolished. On the other hand, he would give all local authorities the 
right to appenr against all tramway schemes. He thought, however, that 
there would be considerable difficulty of convincing the House of 
Commons on this matter. 

.Mr. J. L. POUND, director of the London General Omnibus Co., said 

his evidence represented the views of all the London omnibus proprietors. 
He said the utmost endeavour was being used to provide a means of 
mechanical traction, and numerous types of vehicles were constantly 
being inspected. These had been given moet careful trials, and at the 
present time the principal companies had contracts pending for the pro- 
duction of specimen motor omnibuses. The advice of the electrical and 
motor experts was that it would only be a short time before a satisfactory 
motor omnibus would be produced, and in support of this statement he 
quoted the Paper by Colonel Crompton before the Mechanical Science 
Section of the British Association at Glasgow in 1901. With regard to 
the congestion of traffic in the streets, apart from the congestion caused 
by the vehicles and pedestrians, he said there was a constant interference 
by gas, water and electric lighting companies, Amongst his suggestions 
for remedying this state of affairs was the construction of deep level rail- 
Ways operating in conjunction with omnibuses. He disagreed with tbe 
policy of construction of shallow tramways except in existing streets, but 
admitted they might be tried in new thoroughfares. He said the omnibus 
proprietors had considered with great care the question of a tribunal. In 
their opinion the ordinary procedure by Parliamentary Committees was 
cumbersome, but the Light Railway Commission semed to afford an almost 
ideal tribunal for the consideration of traffic questions. In establishing 
& tribunal on these lines, he thought it should consist of three, or 
preferably tive members sppointed for a term of years absolutely 
independent of promotors and opponents of trafic schemes. As in the 
case of the Light Railway Commission, one member should be an 
engineer, one a lawyer and the other three business men, all of whom 
should devote the whole of their time to the work. It was regarded as 
being in the bighest degree improper that a member of a local authority 
such as the London County Council, so long as it was the tramway 
authority, should have a seat upon this tribunal, as it was against the 
ordinary sense of justice that & man should be at the same time both 
promoter and judge. A very good instance of what might happen in 
these circumstances was the action of the London County Council 
in respect of the proposal to run a tramway across Hammersmith Bridge 
[referred to in our Editorial Notes last week]. Witness also referred to 
the action of the London County Council in connection with its omnibus 
service. which had to be discontinued in 1902 after legal proceedings had 
been taken by the ‘bus companies. Returning to the tribunal, he said 
it was considered that it shoald be entirely judicial, and have no initiatory 
powers, as it was patent that no tribunel could approach the examination 
of & scheme with impartiality if it had already publicly expressed an 
opinion that some sach scheme would be desirable. The decision of the 
trib unal should be subject to reference to a joint committee of Parlia- 
ment. In conclusion, he impressed on the Commission that every effort 
was being made by the omnibus companies to obtain a serviceable motor 
in lieu of borse traction; they resisted the handing over of the omnibus 
traffic to the London County Council, on the ground that it would be 
very quickly discontinued in favour of the municipal tramway, which, 
however, did not come into the centre of London. 


Friday, February 26. 

Lieut..Col. R E. CROMPTON, R.E., who gave evidenoe on behalf of 
the Automobile Club, dealt with vehicular street traffic. He believed 
that immediate improvement would follow if noticeg were displayed 
ordering the heavy traffic to keep to the left kerb, further powers given to 
the police for the regulation of traffic, improved roadways and the pro- 
vision of alternative routes, either underground or overhead. He strongly 
advocated an increase in the system of despatching postal traffic by 
means of pneumatic tubes. In Philadelphia the diameter of these tubes 
were being increased to 12in. diameter. If such pneumatic tubes were 
established in London it would very largely reduce the number of light 
parcel delivery vans which now occupied the streets. 

EARL RUSSELL, who gave evidence on behalf of the Roads Improve- 
ment Association, said that tramcars should not be allowed in London 
except in connection with widened streets, and that shallow subway 
tramways were preferable either to surface tramways or tube railways. 
With regard to the opening of streets by statutory companies, he said 


the best way of putting an end to this nuisance was to construct subways, 
but at present the Parliamentary powers were inadequate. When a sub- 
way was constructed by the London County Council it had power to 
charge the company a rental to cover maintenance only. herefore 
every subway was a charge upon the rates instead of the whole of the 
cost being charged to the statutory companies as it should be. He sug- 
gested that a period of five to eight years should be fixed, within whic 
all pipes, &c., should be put in the subway, and that during the interval 
ls. per square foot per 24 hours should be charged to every company 
when the surface of the roadway was broken byit. This would encourage 
them to move into the subway as soon as possible, or to work night and 
day to close the street up again. He also proposed the construction of a 
number of new streets. 

Mr. W. REES JEFFREYS gave evidence as hon. secre of the 
Roads Improvement Association. He said that, in his opinion, there was 
a need for a single authority having jurisdiction over all the means of 
communication within a ius of at least 25 miles of St. Paul’s, but 
this would give no solution of the traffic problem unless the admini. 
stration of roads as well as tramways and railways was brought 
within the scope of the tribunal. Many of the present difficulties 
could be traced to the fact that roads, railways and tramways were 
all considered separately instead of under one tribunal. In consider- 
ing the constitution of this body he said he found himself in consider- 
able difficulty, as ditBculties could be raised against anything which 
might be suggested. In the first place, however, he thought there was a 
good deal to be said for making the Metropolitan Water Board the future 
authority, but as this was a co-opted body, it might not 5 
inspire much public confidence. he second alternative would be a 

c commission appointed by the County Councils of London, Kent, 
Surrey, Essex, Buckinghamshire, Hertfordshire, and Middlesex, and the 
County Boroughs of Croydon and West Ham, although this might meet 
with opposition from the urban and rural district councils outside London 
and the borough councils inside London, owing to the refusal on the pu 
of these authorities to transfer any of their existing powers. As a third 
alternative, he suggested a special commission of experts. A merely 
judicial tribunal, however, pronouncing judgment only on the schemes 
brought before it would be quite unsuited to the special circumstances of 
London, The duties of the new authorities should be, amongst others, 
the following: (1) To draw up a plan of an improved larger London, to 
which all new streets and street improvements hall be required to con- 
form. (2) To provide in that scheme for necessary new roads, railways, 
tramways, light railways, «о. Local authorities should be consulted as 
regards tramways, but their consent should not be necessary. (3) To 
obtain Parliamentary sanction for the construction of such roads, 
tubes, light railways, &с. (4) To arrange with and to empower local 
authorities, tramway or other companies, or other persons to construct 
and work the above under such conditions as may be agreed. (5) To under- 
take the oonstruction of new trunk roads passing into morethan one county. 
(6) To draw up regulations for the guidance of other authorities and per- 
sons who have statutory powers to open the roads, to which these 
authorities and persons shall be required to conform. Continuing, he 
he said he considered tramways were a cause of traflic congestion, for 
the reason that under present conditions it was more profitable to the 
tramway proprietors to appropriate existing main roads than to build 
special tracks. Other objections were the use of central trolley wire 
standards and the bad making-up of the roads by the local authorities 
outside the tramway track. To overcome this latter difficulty he sug- 
gested that a certain percentage of the tramway profits should be 
definitely ear-marked for the purpose of road maintenance. Further, 
tramway termini should be built on lands acquired for the purpose. An 
objection to the present system of legislation was that no authority 
existed to advise Parliament or the Board of Trade as to the effect of 
tramway schemes on the main lines of road communication. Nobody 
interested in the through traftic had any locus standi before Private Bill 
Committees in the House of Commons, and even if such were the case 
this would not meet the circumstances. A central department was neces- 
sary to protect the nation's interest in the nation's main roads, and an 
urgent practicable reform was that engineering inspectors, on the staff 
of the Local Government Board, should examine all roads on which it 
was proposed to lay tramlines, and advise the House of Commons, Board 
of Trade, or the Light Railway Commissioners as to the proposal from 
the point of view of the through traffic. Witness handed in to the Com. 
mission & map of suggested new roads round about London, and also 
some photographs showing the disadvantages of track construction in 
oertain places belonging to the London United Tramways Co., principally 
in regard to making up of tbe roads and the use of central standards, 

The Committee then adjourned, . 
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Notes on Automobiles.—A Paper on this subject was read 
by Mr. B. Hopps before the Rugby Engineering Society last 
night. The author had very little to say concerning electrically- 
driven cars, and was of the opinion that the petrol electric 
combination will probably prove the most satisfactory system 
for propelling heavy service vehicles, where change-speed gears 
have proved unsatisfactory under the strains they undergo in 
the stopping and re-starting. · He also briefly discussed elec- 
tric ignition and mentioned the device suggested by Capt. 
Longridge, described in The Electrician, Vol. L., pp. 191 and 271. 
Mr. Hopps gave a considerable amount of detail relating to 
petrol cars, and this information is both interesting and valuable. 
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CABLES AND THE RUSSO-JAPANESE WAR. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In an article in the last number of your paper headed 
„Cables and the Russo-Japanese War," I find a remark about 
the Kiachta line to the effect that news sent through it will 
presumably be subjected to strict censorship." I should 
feel obliged if you would mention in your next issue that 
telegrams sent via Kiachta are not subject to any delay or to 
any censorship whatever on the part of the Russian (rovern- 
ment.— Yours, &c., 

For the GREAT NORTHERN TELEGRAPH Co., 
F. C. C. Nielsen. 
The Company's Representative in England. 


THE INHERENT REGULATION OF ALTERNATORS. 
TO THE EDITOR OF THE ELECTRICIAN.. 


SiR: Mr. Miles Walker—in your issue of February 26th— 
criticises under the above heading my plea for a general 
adoption of specifying the inherent regulation of alternate- 
current generators as rise in volts instead of fall“ in 
volts, as is occasionally done in this country. May I be 
permitted to repeat what I have previously answered on a 
similar occasion. x 

In itself it would be immaterial whether the fall or rise in. 
voltage is specified, as long as the figures are chosen accord- 
ingly, but in nine cases out of 10 where the fall in voltage is 
specified the figures correspond to the rise f. e., are so small 
that a design complying with such requirements becomes 
either impossible or altogether uneconomical Now, since 
smaller figures seem always to be more attractive to those who 
cannot be expected to have a detailed knowledge of the design 
of alternators, and, furthermore, since in all engineering arts 
an international standard should be aimed at, I feel that the 
adoption of the rise in voltage as standard also in England 
would be beneficial, not only to the manufacturers, but also to 
the buying public. 

In addition to the above, I must take strong exception to 
Mr. Walker's assertion that manufacturers prefer to sell to 
their customers rather a cheap machine than a good one. It 
lies certainly as much in the interest of the manufacturer as in 
that of the consulting engineer to see that the buyer obtains 
the best apparatus, and led by this idea, I tried to explain in 
my Paper on “ Voltage Regulation” how, by exaggerated 
demands for regulation, other important features of the design 
must suffer. It is not the smallest, but the most economical 
figure for regulation which should be called for. For instance, 
while it would be all right to limit the rise in voltage from 
full load and 80 per cent. power-factor in a machine of, say, 
500kw. to 13 per cent., such a figure specified as fall in 
voltage with no load excitation can certainly not be con- 
sidered good engineering. This figure should be nearer 
25 per cent. Table III. in my Paper was prepared to illustrate 
this point. 

Mr. Walker's remarks as to regulation obtained by satura- 
tion are in exact agreement with my remarks in paragraph 4, 
Part (À), and therefore need no further comments. 

On the other hand, I fail to understand the paragraph in 
Mr. Walker's letter dealing with the “ crucial test of perform- 
ance which the manufacturer of inexpensive alternators wishes 
to abandon.” To take the above example, I cannot see the 
difference between testing a machine for a rise in voltage of, 
say, 13 per cent., or a fall in voltage of 25 per cent. If, how- 
ever, à machine should have to answer a regulation test of 
13 per cent. expressed as fall in voltage, I think cost, efliciency 
and operation would soon tell the customer that he had been 
ill-advised when ordering such a machine. 

Finally, the fact that the representative bodies in two 
countries like Germany and America have both standardised 
the “rise” in voltage method ought to go a long way to prove 
that Mr. Walker's criticism is hardly justified.- Yours, &c., 

Rugby, March 2, H. 5. MEYER. 


‚ enforced. — Yours, &c., 


= = 


ELECTRICITY IN MINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The report of the Departmental Committee on the use 
of Electricity in Mines recently issued, and reprinted in your 
journal, will, I hope, be carefully considered and discussed by 
all those interested in this matter before the proposed rules 
are given authority. With the general tenor of the report 
few will find themselves in disagreement; the number of direct. 
current plants already in use has doubtless deterred the Com- 
mittee from recommending alternate-current working alone, 
but indirectly the rules as to allowable pressures make for 
such supply. This being so, I find rule 6, Section V., unsatis- 
factory, as obviously worded for a direct-current starting 
switch ; a squirrel-cage polyphase motor needs no such rule 
as to starting, and I trust to see this deleted as having no 
direct bearing on the safety of operation. 

Rule. 2 of Section IV. as to the rating of fuses is so loosely 
worded as to be valucless ; the time which the 100 per сеп. 
overload would take to blow the fuse should surely be stated, 
or, better still, such an arbitrary figure (100 per cent.) 
omitted ; that the fuse should protect the circuit and motor 
from burning out seems sufficient. 

Rule 5 of Section II. requires a *'reverse-current" cut-out 
for all generators which are run in parallel. A reverse. 
current cut-out may, I suppose, be taken to mean a reverse- 


power cut-out where alternating currents are used ; this being 


so, the rule applies to both systems of working. I deprecate 


the insertion of such a requirement, on the necessity for which 


power station engineers themselves are not in agreement (even 


if a satisfactory return-power cut-out is to be had). 


These are details, but details which may prove vexatious if 
W. B. WooDHOUSE. 


Leeds, Feb. 27. 


M. BLONDLOT'S N-RAY EXPERIMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: It issatisfactory to be able to state that the chief experi- 


mental results of A. Charpentier on the rays that proceed 
from muscles and nerves are not mythical, no matter whethet 
they are due to N-rays or heat, or, as I think, very often to 
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both. By means of the instrument shown in the illustration 
the objective existence of the rays can be clearly proved, an 
also a number of experiments made which seem to show that 
some other rays than those due to heat are concerned. Even 
if the latter can account for everything, an extremely delicate 
means of testing has been placed at the disposal of physicists. 
A crucial experiment which eliminates all sources of error 
except heat may be mentioned :—Excite the calcium sulphide 
patch with daylight, magnesium wire, or an electric spark. 
Place the instrument on the thickest book obtainable, in a 
room so dark that an operator's hand cannot possibly be seen, 
and let the operator at irregular intervals place his wrist under 
the book. Another observer as well as the operator can tell 
by the increased illumination when the wrist is held under- 
neath. If the effect is due to the difference in temperature 
between the wrist and the fluorescent screen the heat must be 
transferred through several inches of paper, or round the book 
through the air. " 
The conduction of the rays along a wire (or the reflection of 
the rays along the inside of it, like light along a solid glass rod) 
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can be proved by fixing one end of a copper wire at the back 
of the calcium sulphide, and placing the other on a source of 
the rays; for example, the wrist or the muscles of the jaw. 
The wire diminishes the effect, but not seriously. M. Char- 
pentier states that a piece of string impregnated with calcium 
sulphide acts in the same manner, and, if so, this seems a strong 
argument against the heat theory.— Yours, &c., 


London, E.C., March 2. LESLIE MILLER. 


PARLIAMENTARY INTELLIGENCE. 


— x 


In the House of Commons on Friday last week a number of gas bills 
eame before the unopposed committee, amongst them being the Blyth 
and pied an and the Hampden-on-Arden Bills. The former is promoted 
by the Blyth and Cowpen Gas Co., and a clause is inserted in it enabling 
the company ќо sell, let for hire and otherwise deal in, but not manu- 
facture engines, motors, dynamos and fittings." In the Hampden-on- 
Arden and Mersden Gas Co.'s Bill, clause 44 gives the company authority 
to apply for electric lighting powers under the Electric Lighting Acts of 
1882 and 1888 if it thinks fit. 

The Great Northern and City Railway (Extension of Time) Bill is now 

unopposed, and has been withdrawn from the group of opposed bills in 
which it had been included. It will therefore go before the Ohairman of 
Committees prior to being reported to the House of Commons for third 
reading. 
In the House of Lords on Friday last week the Mid.Cheshire Tram. 
ways and Clyde Valley Electrical Power Bills were read a second time. 
On Tuesday the Preston and Lytham Tramroads Bill was read a second 
time. 

In the House of Commons on Monday the Watford and District Tram- 
ways (Extension of Time) Bill was read a second time. Оп Tuesday the 
Saddleworth and Springhead Tramways (Abandonment) Bill was read a 
gecond time. 

Mr. Hope Johnstone has been appointed Chairman of the Police and 
Sanitary Committee of the House of Commons, which will commence its 
sittings on Tuesday. Among the measures which will come before this 
Committee are the following:—Wolverhampton Corporation, Acton 
District Council, Doncaster Corporation, Leeds Corporation, Leyton 
Urban District Council, London County Council (General Powers), Rad- 
cliffe Tramways and Improvements, Swindon Corporation and Hotherham 
Corporation. 

A group of bills has been arranged inoluding the Tynesida Tramways, 
Newcastle-on-Tyne Tramways, and the Isle of Thanet Tramways, which 
will come before a House of Lords Committee on Tuesday. 

The motion by Mr. Goddard in respect of the St. Marylebone Electric 
Lighting Bill, given in our last issue, has been postponed until Thursday 
next. 


WEIGHTS AND MEASURES (МЕТВІО SYSTEM) BILL. 

The following Committee was appointed in the House of Lords on 
Monday to consider this Government measure :— Lord Belhaven, Lord 
Colchester, Lord Wolverton, Lord Kelvin and Lord Farrar. 


LONDON COUNTY OCOUNOIL AND LIABILITY FOR 
TRAMCAR AOOIDENTS. 


In the House of Commons on Wednesday, 

Mr. HORNER called the attention of the Local Government Board to 
the у of ** Parker v. London County Council" (The Electrician, Feb. 26, 
p. 750). 

Mr. GRANT LAWSON replied that there had been a misapprehension 
as to the effect of the decision in the case referred to. The decision was 
not that the County Council were not responsible for injuries caused to 
the public by their tramcars, but that proceedings respecting the injury 
must be commenced within six months. This was in accordance with 
sect. 1 of the Publio Authorities Protection Act, 1893. 


BLBOTRIOITT ON MEN OP-WAR. 

In the course of the debate upon the Naval Estimates in the House of 
Commons on Monday, Mr. LUCAS referred to the lack of electrica! 
appliances upon many of the ships in the navy. Last summer he bad 
visited some of these ships and there had been no telephone, and the only 
cooling appliance had been steam air pumps. He had also gone aboard 
an American battleship, the whole of which was supplied with electrical 
appliances which made it very cool and agreeable. Perhaps electricity 
was not largely adopted in the navy because it was thought to be 
dangerous, and he would like to know if any well.considered plan had 
been or might be introduced. 


TELEPHONE DIBEOTOBRIE3. 

Lord STANLEY, in a printed reply to Mr. Richards in the House of 
Commons on Wednesday, said that the charge of 10s. for the complete 
directory of subscribers to the National Telephone Co. was the price fixed 
by the company for the general supply of such directory, and the Post- 
master- General had no power to call upon the company to supply copies 
for the use of the Post Office subscribers or the public at a cheaper rate, 


THE *PARLYPHONE." 


Several forms of this little house telephone are now being placed 
on the market by the Berliner Telephone Mfg. Co. Models A and 
B are adapted for ringing in one direction only and are the simplest 
possible type. Model A consists of bell push fitted with a socket 
and hook, and a hand set provided with a key in the handle and a 
short length of flexible wire terminating with a two-pin plug. No 
induction coil is employed, but the receiver is of the two-pole pattern. 
Model B is designed for use in the kitchen or service room and it is 
similar to model A with the exception that a circular terminal 
board with a hook is provided instead of a push, the connections 
being so made that when the instrument is on the hook the bell 
circuit is completed through the case of theinstrument and the hook. 
The price of this set is very small, and both instruments may be 
fitted to any ordinary electric bell circuit in a few minutes. 

Other patterns are made for ringing in both directions, and in 
Figs. 1 and 2 the instrument is shown in connection with a comi- 
plete set. In Fig. 1 (model E) the bell is mounted on the lid of a 
walnut box, and the box contains a two-cell dry 
battery. By means of two springs fixed on the 
case of the battery, the proper connections are 
made by simply inserting the battery and closing 
the door. Model F (Fig. 2) is for use as a table 
set, and, in addition to the parts which may be 
seen in the illustration, there is & buzzer fixed 


— 


Fic. 2. 


Fido. 1. 


within the wooden base. The show rooms of the Berliner Company 
contain many fine specimens of the telephone industry, and thete 
are several instruments for use on tramways and in connection with 
high-tension transmission lines. Railway companies insist on having 
telephones built very strongly, as they are frequently subjected to 
rough usage, and the Berliner Company exhibit several types 
constructed in accordance with this idea. 

We have attached a pair of Parlyphones to one of the bell 
circuits in our office, and they work well, speech being clear and 
sufficiently loud. 


Manchester Local Section Dinner.—-The annual dinner of 
the Manchester Local Section of the Institution of Electrical 
Engineers was held on February 26th at the Grand Hotel, 
under the presidency of Mr. E. W. Cowan, chairman of the 
Local Section. After the loyal toasts had been honoured, 
Mr. T. I. Miller (President of the Liverpool Engineering 
Society) proposed “The Institution of Electrical Engineers," 
and coupled with it the names of Mr. R. Kaye Gray (the 
President) and Mr. E. W. Cowan. One of the best features of 
the work done by the Institution in recent years wasthe founding 
of the local sections, amongst which there was a healthy rivalry. 
The president had not been able to attend, but Mr. Cowan, in 
replying, said that the Manchester Local Section was not only 
thoroughly representative, but, with its large and growing 
membership, was worthy of the importance of the electrical 
industry in and about Manchester. They were living to-day in 
an age of high speed —not only in the methods of transport, but 
also in communication and in the methods of production. He 
hoped that trade would be better before long ; in fact, he already 
saw signs of improvement. Our Guests" was proposed by Dr. 
Bowman, and replied to by Mr. E. M. Lacey. In proposing 
„The Scientific and Technical Societies of Manchester," Prof. 
A. Schuster, F.R.S., said that all technical societies were 
scientific, but all scientific societies were not technical, and he 
therefore asked for a more distinctive comparison. Mr. A. 
с (President of the Manchester Association of Engineers) 
replied. 


Е 
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LEGAL INTELLIGENCE. 


Metropolitan Electric Supply Co. (Ltd.) v. Marylebone 
Borough Council. 


Mr. Juetice Buckley, in the Chancery Division on Friday last, had 
before him a motion in which defendants asked for an extension of time 
to complete the purchase of the Marylebone portion of the plaintiffs’ 


undertaking. 


Mr. BUCKMASTER, K.C., recapitulated the circumstances familiar to 
He said the consent of the ratepayers had now been 
obtained for the presentation of a bill to Parliament, and the measure 
had passed the second reading. Under the order made by his lordship 
in August last, the Borough Council was held liable to pay £67,250 as the 
capital expenditure incurred by the company from the date of the recent 
arbitration, ard were ordered to pay the company £60,000 and some 
other sums, and the company was also to receive interest at the rate of 


our readers. 


42 per cent. on the balance. The Council had now handed over this 
£60.000, and bad got nothing for it. 

His LORDSHIP: Nothing for it! Why, you are the purchaser in 
default, and I do not see on what principle of common sense you should 
be relieved. 

Mr. BUCKMASTER said the company got tke whole of the profits of 
the undertaking until the purchase was completed. In order that the 
bill might receive Royal assent before a further application was made by 
the company, it was asked that time for completion might be extended 
till August 31, but plaintiffs wished to impose as a condition that a 
further sum of £27,500 in respect of capital expenditure should be paid 
to them. That was a difficult thing for the Council to do, and they 
would experience considerable trouble in raising the money. 

His LORDSHIP: The position is that plaintiffs are in possession of an 
undertaking which is yours and not theirs. The horse is in the stable, 
and you must feed it. But for your default you ought to have possession 
of the undertaking, and I suppose the company say that they ought not 
to find the money for you—clearly you have to bear the onus of finding 
the money, for they do not wish to raise further share or debenture 
capital for the Council. Iknow tbat it is cruelly hard upon the rate- 
payers. The Council should have considered the matter when they began 
to think of getting statutory powers. Your position is that it is exceed. 
ingly uncomfortable to find the money, and you seek to put the discomfort 
on someone else. 

Mr. BUCKMASTER said, if instead of borrowing the £60,000, the 
Council had levied a rate, there might have been no prospect of com- 
pleting the contract. 

His LORDSHIP : It does not come from you with much grace to say you 
cannot borrow. He suggested that defendants might, on paying so much 
in respect of capital expenditure each month, have an extension of time 
till August 81. He regarded a 20s. rate as hoplessly impossible and 
ruinous. Were the plaintiffs ratepayers in Marylebone? 

Mr. BUCKMASTER: Yes. 

His LORDSHIP: Then they may have great interest in opposing 
the bill. 

Mr. CRIPPS (for the company): We only want provision to be made 
that as regards the money raised we shall be paid first. 

Mr. BUCKMASTER said he preferred taking an extension till April 30, 
and suggested that £10,000 would be a reasonable payment for the 
Council to make. 

Mr. CRIPPS said the company did not wish to doanything that would 
be oppressive, but there was over £25,000 due to them, and he asked for 
that sum. The company assumed that the bill would go through, and 
they wanted to deal with the matter on a business footing, and anything 
his lordship thought was right the company would assent to. 

His LOKDSHIP said he wished it was in his power judicially to dis- 
criminate between the ratepayers and the Borough Council. For the 
ratepayers, co far as it was proper for him to express sympathy at all, 
he had great sympathy. They found themselves saddled with an enor- 
mous obligation through no fault of their own, and, so far as it lay in his 
power to relieve them, he desired to do so. For the Borough Council he 
felt no sympathy at all. They were, no doubt, persons who, doing their 
best as they thought, but were minded to enter into an obligation the 
burden of which fell, not on them, but upon others.  Judicially he could 
only consider the borough governed by the Council, but paying through 
the ratepayers. The point he had to determine was a very common- 
place one, as between the borough and the vendors—the company—as to 
what were fair terms upon which he was to allow the purchasers, not to 
perform the present obligation, but to have time given them inorder that 
they might meet the obligations which they could not at present discharge. 
The first judgment named December as the date at which the completicn 
of the contract should be carried out. But the borough was not in 
& position to complete, and on Dec. 11 an application was made to him 
for an extension of time. He gave the extension until Feb. 29 on certain 
terms. There was a sum due to the company of £67,250, and further 
sums which were not exactly ascertained in respect of capital expen- 
diture. The term he imposed was that £60,000 out of the £67,000 should 
be paid within & certain time, and the time fer completion should be 
extended until Feb. 29. The borough had taken steps in the hope and 
expectation of putting it in & position to borrow money which 1t had not 
got in order to complete the purchase, and they introduced a bill into 
Parliament, and sufficient time was necessary in order to carry that bill 
to a successful or unsuccessful issue. Everybody hoped that it might be 
successful. Failing that, they had not got the money, and they asked for 
a further extension of time until Aug. 31. Their counsel had modified 
that by asking him to simply extend it until April 80. His lordship 


| had suggested that it would be a useful form of order to grant an extension 
until April, and that there should be provision that in the event of the 


payment of certain sums before April 30 then there might be a further 
extension until May 81, and so on, month by month, until August arrived, 


| the intention of the form of order being that such a sum should be named 


asa price of further extension so that the purchasers might keep the 
vendors out of cash advances. However, the defendants’ counsel 
preferred not to take an order in that form. His lordship thought there 
ought to be an extension because it was nobody’s interest that the matter 
should be brought to a stop before the purchasers were able to pay. 
The question was, What were the fair terms on which the extension 
might be granted? The general principle on which he was going to 
proceed was that there was an undertaking in respect of which further 
capital expenditure was necessary under the orders of Aug. 7 and Dee. 11, 
when provision was made for completion in the district of a conver- 
sion from high tension to low tension. That was going on and it 
would go on; more remained to be done and money must b 
found for doing it. "Therefore, there was further capital expenditure 
necessary for this purpose, besides which new connections must be 
made. The position was that the vendors, through no fault of their 
own, but wholly through the default of the purchasers, were left in 
control of an undertaking which in equity was no longer theirs, but the 
purchasers and the vendors were bound to go on spending money. The pur- 
chasers said it was exceedingly inconvenient to them to find the money. 
and threw it on the vendors. The further moneys which were wanted 
ought to borne by the purchasers, through whose default the contract 
of purchase was not completed, and the fair principle to apply was that 
the purchasers and not the vendors should find the further cash which 
was wanted in order to do that which was necessary to keep alive the 
undertaking which the purchasers had agreed to buy. The question, 
therefore, was what figure he was to allow the vendors. He was desirots 
not to press hard on the ratepayers, who were the unfortunate victims 
in this matter, and he wished to name as low a figure as possible 
He would name a figure, but if the plaintiffs would name a lower 
figure and would accept it, it must be taken to be a great con. 
cession by them. If a further application was made to extend time 
in April he should regard it on the same principle as he was regard- 
ing the matter now, and if the defendants wanted further time they 
must find the current expenditure, so as to keep the plaintiffs out of 
cash advances, and he should not expect to hear that there was 
anything oppressive on the part of the plaintiffs in saying that if defen- 
dants wanted further extension they must find some money. Now, there 
was £27,904 claimed by the plaintiffs as capital expenditure. Defendants 
said that sum was not vouched at present. Then he had to add the 
March and April sums, and the capital expenditure account would then 
amount to, roughly, £33,000. The sum which he named, which ought to 
be fixed as a condition of the extension being granted, was £20,000, but 
he would invite the plaintiffs to say whether they would not accept £15,000. 

Mr. CRIPPS said his clients would certainly accept £15,000. 

His LORDSHIP: I am very glad to hear it. It is very good of your 
clients to assent to my suggestion. I think the ratepayers are much to 
be pitied. I will, therefore, extend the time until April 30, imposing &$ 
a term that the defendants pay to the plaintiffs on or before March 31 
£15,000. Order accordingly. 


Marshall v. Lock. | 

In the King's Bench Division last Thursday and Friday Mr. Justice 
Darling and a jury heard an action brought to recover £70 premium and 
other moneys paid by Mr. A. W. Marshall to defendant, Mr. J. H. Lock, 
for binding plaintiff’s son as apprentice. | 

Mr. SAUNDERS, for plaintiff, detailed the grounds on which the 
action was brought. He alleged that defendant had fraudulently held 
himself out, and by verbal and written mis-statements had represented 
himself to be capable of taking plaintiff's son as an npprentice, when, in 
fact, he was not in a position to do so. In August, 1902, plaintiff saw 
and answered the following advertisement :— . 

„Electrical Engineeringfand Motor and General Engineers. Well 
known London works have a vacancy for pupil; hours, 9 till 6; wages. 

10s. weekly after one year's training. Permanency. Premium, 3588. 

Address, Box B., Taylor's, 154, Fleet-street, E.C." | ‚ 
In reply, plaintiff received a typewritten letter with printed heading, 
* Bouverie-street Engineering Works, Mechanical and Electrical Engi- 
neers; J. H. Lock, Engineer, established 1886; Makers of Steam, 
Gas and Oil Engines, Dynamos. Motors, &c. J. H. Lock's Exhibits at 
various Industrial Exhibitions have received high commendation and 
praise." This letter contained a number of unsigned testimonials 
and reprints from newspapers. Plaintiff had an interview with defen. 
dant, who told him he carried on a large business, and alleged that 
after a year's training plaintiff’s son would be able to command & 

ood position. He also said he was so full of orders that he bad 

ifficulty in executing them. A premium of 40 guineas was ar 
and plaintiff paid a further £40, which defendant was to return 1n N 
money to plaintiffs son. Plaintiff's son no sooner arrived at 
works" than he came to the conclusion that the whole thing was а 
swindle. There was no qualified man at the works except det: ndan 
Plaintiff's son remained for three months, and was then appointed h 
of the drawing department, but junior pupils refused to obey his ке 
Trouble resulted, and plaintiff's son left. #19 of the pocket money 
been paid. 

The jury at this stage inspected defendant's premises. 

Plaintiff s son said i Bouserie street the works were in a house ot five 
floors. There were three or four lathes, a planer and a driller in the abop, 
but they were very seldom in use. There was no electrical engineering 
plant there at all. There were four or five other apprentices, but 
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came in so quickly afterwards that there was hardly room for them. 
There was no drawing to do, and none was done except what witness gave 
the pupils to do for exercise. Having nothing to do he amused himself 
putting in windows. He was not taught anything ; there was nobody to 
teach him. Defendant only came into the place twice à week and stayed 
& few minutes. There was one man there who might be called an engincer, 
but for the best part of the time he smoked. There was also a black- 
smith who used to make pieces of iron hot for the pupils to hammer at. 
They also used to take a marine engine to pieces and put it together again. 

HARRY EDWARDS said he saw defendant's advertisement, and paid 
a premium of £25. He was first put into an office, where the foreman 
was smoking all day. This foreman was a Greek named Johnson. The 
only order he knew of during the 14 months he was there was a hoop 
brought by a little boy to be mended. 

HUBERT MATTHISON, who paid a premium of 25 guineas, said he 
had never seen any orders executed while he was at defendant's works. 

Mr. BRAY, for the defence, denied the alleged misrepresenations with 
regard to orders. There were no orders. It was not a works in the 
ordinary meaning of the word ; it was a practical school of engineering, 
and the most practical that anyone could possibly send a lad to. Defen- 
dant was an engineer of large technical and professional experience. He 
took no orders, but gave practical instruction to all his pupils, and they 
all did practical work. 

DEFENDANT said he had 27 years' experience as an engineer. He 
was apprenticed at tte North London Railway locomotive works, and 
paid a premium of 150 guineas. He then worked in the Lancashire 
depot of the London and North-Western Railway Co., and afterwards for 
a large firm of Government contractors. He left that to become superin- 
tendent of the Crystal Palace Co.’s school of engineering, and resigned 
when he took out a patent for a boiler he had invented. When he 
started his present business he took in general work, but thinking it 
would be more beneficial to his pupils if he taught them the construction 
of engines from start to finish he ceased to accept orders. Twelve months 
ago he took over the whole five floors of his present premises and had 
constructed about £100 worth of compound engines. Since young 
Marshall came to him he had built two large compound engines, four 
smaller ones, two dynamos and an electrical motor. The pupils were 
employed making engines, one of which was then in the court. He had, 
of course, to teach these young men by degrees. It was necessary first of 
all to teach them drawing and how to use their tools. He had £1,500 
worth of plant and everything necessary for the making of motor engines. 
The pupil would have the option either of going into the drawing office or 
one of the workshops. Plaintiff's son was an excellent draughtsman, but 
was idle, and the moment he was given work to do he went on strike. 
Witness was consulting engineer to a mining company at a salary of £500. 
He employed a paid staff of eight men and now bad about 30 pupils. He 
had trained 800 apprentices, who had gone into situations and were doing 
well. He had received £10.000 in fees from pupils, and bad never before 
had a complaint. He received 150 answers a week to his advertisement, 
which had been running for 10 years. His works had a floor space of 
8,000 sq. ft. 

S. L. STERN, a pupil, said he joined in December, 1902, paying a 
рео. of 100 guineas for three years’ training. Не was satisfied that 

e was getting good value. 

A. HUKINS said he paid 50 guineas for two years’ instruction. He 
had been for 10 years in two of the largest engineering works in the 
United States, and had never seen a shop in which there were more 
facilities for learning than in defendant's. 

Other pupils having given similar evidence, 

The jury found for plaintiff for the amount claimed, and judgment was 
entered accordingly, with costs. 

Mr. BRAY asked for a stay of execution on the ground that the verdict 
was against the weight of evidence. This was granted on the usual terms. 


Alleged Oarelessness in Shot Firing. 

At Derby Assizes on Tuesday a colliery deputy named Stevenson, of 
Iikeston, was indicted for manslaughter. Stevenson was employed at 
West Hallam Colliery, Ilkeston, and his chief duty was to superintend 
shot-firing in the mine by electric current. The caps to the charges of 
powder are attached to the end of an electric cable, and the duty of the 
deputy is to give warning when he is about to switch on the electric 
current. On Jan. 13 Stevenson was shot-firing. and during the pro- 
ceedings one detonator cap missed fire. It was the duty of the man at 
the firing point to report to the deputy in the case of miss-fire, and for 
the latter to remove the shot from the mine and have it destroyed above 
ground. Stevenson was present at the miss-fire, so that a report to him 
of the incident was unnecessary. He, in fact, it was alleged, gave the 
cap to one of the colliers named Bowley, who fastened it up in his powder- 
tin, a distinct breach of the rules. Later in the day while shot-firing was 
still going on, Stevenson was said to have given Bowley two detonators, 
receiving back the faulty detonator. Bowley called attention to the fact 
that this had not been “trapped,” and Stevenson went back from the 
heading to the battery to test the supposed bad detonator. He first took 
& short piece of loose cable, attached to one end the cap and to the other 
end the battery terminals. At this time the long cable used in shot-firing 
was lying close by, unattached to the battery, but with & cap at the 
further end, the firing point was already in position, and the men 
engaged in the work were waiting for Stevenson's shout of warning that 
he was about to tire that shot. Instead of going on with the shot-firing, 
however, Stevenson was intent on testing the supposed bad cap. With- 
out giving any shout of warning, such being thought by him unnecessary, 
as the cap was at the end of a short piece of cable only a few yards away, 
and not in contact with any charge, he completed the circuit and imme. 
diately followed a double explosion. Not only did the supposed bad 


detonator at the end of the short piece of cable go off, but, by some 
means or other, the cap also at the end of the long cable, not attached to 
the battery. That cap was in contact with a charge, and the result was 
that Bowley war blown to pieces. 

The question put to the jury was whether Stevenson had been guilty 
of criminal carelessness or negligence, and the technical point was sub- 
mitted as to how the second shot at the end of the long cable came to be 
fired ** in sympathy" with the other miss.fire shot. Several theories 
were given by witnesses on this point. One was that the short cable 
attached to the battery might have been in contact with the long cable, 
not in such a way as to cause a short circuit, but in such a way that the 
current would pass along the whole extent of both eables and so explode 
both caps. Another theory was the induction of & current in the long 
cable without actual contact. A third tbat the ends of the loose strands 
of the long cable, lying near the battery, had accidentally come into 
contact with the battery terminals at the moment Stevenson turned on 
the current. A fourth that leakage from the battery, and the electrifica- 
tion of the long cable by the consequent earth currents, caused the 
explosion. 

For the defence Mr. de Grave, M.IM.E., A.LE.E., was called and 
suggested that the second cap, the cap attached to the long cable and in 
contact with the blasting charge, was not fired by any act of Stevenson's, 
but by some accident at or near the firing point. His theory was that 
the long cable had been caught by the foot of one of the men at the firing- 
point, so jérking the cap; or that the cable had been caught by à truck 
which one of the men was moving. 

Eventually the jury stopped the case and returned a verdict of not 
guilty, at the same time expressing the view that carelessness had been 
shown. 


Re Automatic Telephone Oo. (1903), Ltd. 

On Tuesday Mr. Justice Byrne heard the petition of H. Le Blanc 
Smith and others for winding up this company. 

Mr. H. TERRELL, K.C., said petitioners were holders of 11,000 fully 
paid shares, and were supported b holders of 118,000 fully paid shares. 
They were opposed only by Mr. Max Margowski, the managing director, 
who, with members of his family, were supposed to hold 191,000 shares. 
Prior to 1897 there was a company called the Apostoloff Automatic Co., 
which was formed by Mr. Margowski to acquire some telephonic patents. 
Mr. Margowski promoted the Automatic Telephone Co. in 1897. There 
were two directors, Mr. Margowski and Dr. Sworn. These gentlemen 
possessed extraordinary powers. The company failed, and was recon- 
structed into the present company. When the 1897 concern was going 
into liquidation Mr. Margoweki informed the shareholders that he 
could not produce the articles of association of their proposed new 
company as they were before counsel, but he assured the meeting that 
the objectionable clauses, giving him such full powers, bad been 
eliminated as well as the preference to the preference shareholders. 
The shareholders never saw the articles until after the company was 
formed in January, 1903. It was then found that there were to be 
4,000 preference and 400,000 ordinary shares, and the preference share- 
holders were to have five votes each, compared with one vote for each 
ordinary shareholder holding 100 shares. The whole of the preference 
shares were to be issued to Mr. Margowski, and so he secured control of the 
whole thing. The company had certain patents, which were taken out in 
the name of the company, and then Mr. Margowski madea claim against the 
company, the result of which was that the moneys of the company were 
handed over to Mr. Margowski in settlement of hisclaim. He took premises 
at Greenwich, which he called the offices of the company. There wasa 
meeting called for winding up, but no notice of it was sent to the share- 
holders, though it was advertisedin twodailynewapapers. l'ortunately, the 
shareholders saw the advertisement, and went down to Greenwich, where 
they found some works and stables, with a loft above, and here a crowded 
meeting was held. They asked Mr. Margowski for accounts. He replied 
that there were none, and that all they had to do was to pass the resolu- 
tions. These were said to be carried. A poll was demanded and taken, 
as the result of which Mr. Margowski declared the resolution to be carrie}, 
and walked out of the place. The urgency for a winding-up now was И аг 
the whole foundation of the company had gone. 

Mr. EVE, K.C,, who said he was perfectly ready to meet the charge of 
fraud made against Mr. Margowski, asked for an adjournment. 

This was agreed to, and the petition ordered to stand over for a week. 


Overcrowded Tramcars. 


Lieut.-Col. H. D. Sickel recently refused to pay a penny fare on a Brad. 
ford Corporation tramcar as a protest ма the Council overcrowding. 
The gallant Colonel appeared in the Police Court, Bradford, on Monday 
in answer to a summons and in support of cross-summonses against the 
conductor for failing to warn passengers that the car was full, and 
against the Corporation for failing to exhibit a notice stating the number 
of passengers the car was licensed to carry. 

Mr. WARDLE (for the Corporation) said a notice on the cars contained 
an instruction to the conductor to permit 10 persons to stand inside. 

Mr. NEILL argued that the instruction was contrary to the bye-laws, 
and that the committee had no power to enforce a resolution giving such 
instruction unless it were embodied in the bye-laws which were approved 
by the Board of Trade. 

The stipendiary magistrate decided to convict, but adjourned the case 
until he had heard the cross-summonses. А. | 


Beven tramcar conductors appeared at Bristol last week in answer to 
charges of permitting overcrowding of the Bristol Tramways and Carriage 
Co.'s cars. 
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for the purpose of the electric lighting undertaking of the Counoll ot of 
any part thereof. 

b) The supply and maintenance by the working company under and 
during the continuance of any euch agreement as aforesaid of such mains 
and plant, and the maintenance and alteration of such existing mains 
and plant, and the employment of such officers and servants as may be 
посаг for the working of the electric lighting undertaking of the 

uncil. 

(c) The performance and execution by the working company under and 
during the continuance of any such agreement as aforesaid of the duties, 
obligations and powers of the Council under the Act and order of 1901, 
the order of 1889 and this Act. 

(d) The fixing subject to the authorised maximum rates and the col. 
lecting and apportionment of the rates, charges and revenues taken or 
arising in respect of the electric lighting undertaking of the Council. 

2. Àny such agreement may provide for the supply of plant or 
the execution of the works by the working company at a price to be fixed 
by or in pursuance of the agreement, or at the actual oost, together 
with an agreed percentage by way of profit, or for the purchase by the 
Council at the determination of the agreement of additional works or 
plant or the taking at the determination of the agreement of any of 
the working company's ‘officers and servants into the employment of 
the Council or for the payment by the working company to the Council 
of a fixed or contingent rent in consideration of the receipt by the work- 
ing company of the revenue or part of the revenue of the electricity 
undertaking of the Council and generally may specify the conditions and 
obligations to be observed and performed by the contracting parties 
respectively during the continuance or upon the determination of the 
agreement. 

3.—No such agreement shall be made for a longer period than ten years 
without the consent of the Doard of Trade. 


Mr, WANSBROUGH, for defendants, said in most of the cases a few 
passengers were standing inside the cars on account of the wet weather 
while only a few persons occupied the outside. The average number of 
passengers carried during the year was only 6} per car-mile. 

The Bench imposed fines varying from 5s. to 40s., with costs in cach ease. 


Govier v. Blackburn. 

Àt Cardiff County Court on Wednesday Mr. W. H. Govier, electrical 
ehgineer, sued Mr. Walter Blackburn for £19. 10s. 4d. for electric lighting 
&nd work done in connection with the grocers’ and bakers’ exhibition 
held in Cardiff last year. Defendant was manager of and plaintiff was 
electrical engineer to the exhibition. The claim included £16. 2s. 10d. 
paid to Cardiff Corporation for electric current supplied. Judgment for 
plaintiff for £9. 8s. 6d. 


MARYLEBONE ELECTRIC LIGHTING. 


At the ordinary meeting of the Marylebone Borough Council last 
evening the Finance committee brought forward their estimates in 
relation to the rate to be made for the half-year ended Sept. 30, 1904, 
but no provision was made for any portion of the payments already 
made or in prospect under the electric lighting scheme. These 
were included in tthe amount for which the Council is seeking 
borrowing powers under the bill now before Parliament, and which, 
if the bill becomes law, will be chargeable to capital account. The 
amount of such payments up to date is approximately £127,504. 
Of this amount about £29,000 has still to be provided. The Council 
can deal with this by a further arrangement with the bank for over- 
draft, and this it is anticipated the bank will arrange. Mr. Justice 
Buckley (the committee's report states) distinctly contemplated such 
an arrangement in his judgment delivered on Feb. 26. 

Dr. Lear moved that the estimates be passed, and this was agreed to 
without discussion. 

With regard to loans for electric lighting, the Finance Committee 
reported as follows :— 

We have been in communication with the London County Council with 
regard to the financial arrangements necessary in the event of the passing 
of the Borough Council's bill. It is desirable that we should lay before 
the County Council at the earliest possible date & formal request for an 
advance of the loans authorised by the bill, subject to sanction. This 
will enable the County Council to insert the amount in their money bill, 
if thought desirable, and will materially modify any opposition on their 
part to certain clauses in the bill. We have therefore resolved to make 
formal application to the County Council to advance us, immediately 
upon the passing of the bill, the amounts authorised in it, or so much of 
them as may be required within the year. We are, of course, not bound 
to take up the loan, even if promised, so that any negotiations, whether 
with the Metropolitan Electric Supply Co. or any other company, will in 
no way be prejudiced. 

The committee's recommendation that the Council approve their 
action in the matter was agreed to without discussion. 

Councillor E. White's motion for a return showing the total costs 
incurred by the Council to date in conneotion with the purchase of the 
Marylebone electric lighting undertaking was then agreed to in slightly 
amended form. 

A further motion by Councillor White, ** That the engagement of Mr. 
Arthur Wright, the electrical expert, be determined, and that the neces- 
Bary notice be given him terminating his engagement," was, in Mr. 
White's absence, formally moved by Ald. Anglim and seconded by 
Councillor Dunn. There was no discussion, and the motion was lost, 
* practically unanimously ! "' 

Au urgent motion was then brought forward by Councillor E. R 
DEBENHAM — 

That a special committee of the fall Council be appointed to consider 
the St. Marylebone Electric Lighting Bill, 1904, and several suggested 
amendments thereto, and that such special committee's report be 
referred to the Electric Supply committee to consider, in conference 
with the Council's Parliamentary agents with a view to the full report 
to the Council thereon. 

This was agreed to after a short discussion, and the meeting of the 
Council in committee was fixed for Thursday, March 10. 

A further urgent motion by Councillor DEBENBAM was then considered 

That the Council authorise and sanotion a petition to be presented 
to Parliament for the amendment of the Marylebone Electric Lighting 
Order, 1904, by the insertion of an enabling clause empowering the 
Council, if desirable, to lease the electric lighting undertaking to an 
electrical company, or to enter into an agreement with a company for 
the working thereof. 

This was agreed to after a short discussion, as was also a recommen- 
dation of the Electric Supply committee that the Town Clerk be 
empowered to take steps to promote the Council's bill as the Electric Sup- 
ply committee may deem necessary, and that the Committee be authorised 
to act in all matters for and on behalf of the Council during the progress 
of the bill through Parliament, and report regularly to the Council on any 
action taken. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


The Municipal Commissioners of Singapore (Straits Settlements) 
require an electrical engineer, with experience in the management 
of three-wire continuous-current supply station, and qualified to 
superintend the laying and maintenance of underground cables on 
the solid system and to take entire charge of their electrical depart- 
ment. The appointment will be made for three years, at £360 for 
first, £890 for second and £420 for third year, with transport 
allowance. Further particulars are given in an advertisement. 
Applications to Mr. C. C. Lindsay, M.Inst.C.E., 217, West George- 
street, Glasgow, by April 19. 

The Council of the University of Liverpool invite applications for 
the Chair of Physical Chemistry. The emoluments are derived 
from a fixed salary and a share of fees, the total guaranteed to be 
not less than £600 a year. Further particulars from the registrar. 
to whom applications by April 1. See also advertisement. 

A draughtsman is required to take charge of drawing office in 
the Birmingham Corporation electric supply department. Salary 
£150 per annum. Applications to Mr. R. A. Chattock, Corporation 
electricity offices, 14, Dale-end, Birmingham, by March 12. See 
advertisement. 

The Council of the University of Birmingham require an asaistant 
lecturer and demonstrator in electrical engineering. Applications 
to secretary (Mr. Geo. H. Morley) by March 28. Salary £150 per 
annum. See advertisement. 

An assistant professor of technical electricity and applied 
mechanics is wanted by the Admiralty for the gunnery and torpedo 
schools, Portsmouth, for a period not exceeding five years, Salary 
£250 per annum. Applications to the Secretary, Admiralty (С. 
See also advertisement. 

The Council of the Institution of Electrical Engineers desire to 
receive applications for the position of secretary vacant by the death 
of Mr. W. G. McMillan. Commencing salary £500 per annum. 
Applications to chairman of the Secretaryship committee, Institution 
of Electrical Engineers, 92, Victoria-street, Westminster, London, 
S.W., by March 7. 

Bridlington Corporation require a clerk of works for their elec- 
tricity supply scheme. Salary £4 per week. Applications to town 
clerk (Mr. A. E. Matthewman) by noon March 8. 

Manchester Tramways committee require a euperintendent of 
their parcela department. Applications by March 12. | 

A medical officer is required to take charge of the electrical 
department of Westininster Hospital. Applicationsto the secretary 
by March 9. 


The following is the full text of the clause proposed to be inserted 
in the bill on petition :— 

l. The Council may enter into agreements with any company with 
respect to the following purposes or any of them (that is to say) :— 

(a) The execution, maintenance and management of any works needed 


Mr. Taylor, who was recently selected for the position of mains 
superintendent by the Wimbledon electricity department, has 
declined the appointment, and Mr. Reginald W. Klitz, of the 
London Electric Supply Corp., has been appointed. 
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Mr. Н. L. Brook has been протне mains superintendent and 
Mr. E. Ralph power-house superintendent at the Ocker Hill station 
of the Midland Electric Corporation for Power Distribution. 

Mr. G. L. Drury, engineer. in charge at the Ringsend power 
station, Dublin, has accepted an appointment in the electrical 
department of the North-Eastern Railway Co. 

Mr. G. Е. Clarke has been appointed borough surveyor and 
electrical enginecr at Boston. 


BDUOATIONAL NOTIOE. 


Technological Scholarships.— West Riding County Council offer 
four technological scholarships (each of the value of £60) open to 
residents within the administrative area of the West Riding of 
Yorkshire and available for courses of instruction in connection with 
engineering (mechanical or electrical), metallurgy, textiles, dyeing 
or other approved industry. The scholarships are intended for 
young artisans who already possess suitable mill or workshop 
experience. Further particulars are given in an advertisement, and 
application forms, &c., may be obtained from the Director, Educa- 
tion department, County Hall, Wakefield. 


— — — + eee 


Acton.— The Metropolitan Electric Supply Co., who have entered 
into an arrangement with the Council for the supply of electricity 
in bulk, recently asked the Board of Trade to postpone decision 
upon their application for a provisional order until the assent of the 
Board of Trade and the Local Government Board had becn obtained 
to the proposed agreement. The Board have refused to adopt this 
course. . 

Admiralty Premium Scheme.— Notice is given by the Admiralty 
that on March 14 the premium scheme of payment for labour will 
be introduced. This is to be a trial of the svstem, and will at first 
be applied to certain classes of machine work only. If satisfactory 
results are obtained, the system may be extended. It is intended 
by the introduction of this svsten to enable workmen to earn, in 
addition to their ordinary weekly wages, extra remuneration for 
work done in less time than that allowed for it when given out. 
The value of a ** premium hour” is to be considered to be ‚th of the 
workman's weekly wages, and the premium earned on any particular 
job will bear approximately this relation to the workman's weekly 
wage. The time taken will be recorded to the nearest quarter of 
an hour, and will be calculated from the time of commencement 
of a job up to the time of commencing the next job. For over- 
time calculations and night and day shifts premium hours will only 
count as ordinary hours, overtime being paid at the same rates as 
at present. Lost time or absence without leave counts in the time 
taken to complete the job, whereas absence with leave will not 
be so included, Premiums will be paid weekly. Apprentices are 
not for the present to be employed on premium work. An exhaustive 
explanation of the principle of the premium system has been issued, 
and will be conspicuously displayed in Admiralty yards throughout 
the country. 

Ashton.— The Lancashire Electric Power Co. have been requested 
to submit particulars as to terms for supply of electricity in bulk. 


Berlin Electric Railway.—-It has been decided to extend this 
line as far as the Girünewa'd. Special steps are to be taken to pre- 
vent panic or similar catastrophe in the underground tunnels of the 
Berlin electric line. Each carriage of a train is to be provided with 
a fire hose, and recesses are to be made in the tunnels where fire 
extinguishing apparatus is to be kept, such places to be indicated by 
coloured lamps. In addition emergency exists are to be provided 
between the stopping places in the tunnels. 


Bermondsey (London) — The Thames Conservators have 
approved the plan for laying electric cables in the river bed across 
Lavender Dock entrance of the Surrey Commercial Docks at 
Rotherhithe. 

Bradford.—-The Corporation are recommended to purchase the 
Shipley section of the Mid- Yorkshire tramways. 

Brazil.—tIn the budget of national expenditure for 1904 the 
Government is authorised to construct new telegraph lines. 

Bristol— Various extensions of the electric lighting mains, 
including Bedminster district, have been authorised by the Electrical 
committee. 

Broughty Ferry (N.B.) —The electric lighting mains are to be 
extended. 

Chorley.—The Council are in negotiation with Mr. Oswin Hanson, 
managing director of the Fleetwood and District Electric Lighting 
Co., in regard to taking a transfer of the Chorley provisional order, 
1898. 


Code Vocabularies.—Mr. J. C. Lamb, C.B., C.M.G., Second 
Secretary of the Post Office, writes us directing the special attention 
of code vocabulary compilers to the importance of utilising in a 
spirit of moderation the important concessions made by the recent 
International Telegraph Convention held in London in June last on 
the subject of code vocabularies. On the representations of the 


British delegates, and in spite of a feeling in favour of the decision 
which was come to at Paris in 1890, and was subsequently re · adopted 
in modified form at Budapest in 1890, the arguments adduced in 
support of the admission of artificial combinations of words on the 
same footing as real words, was, in a spirit of liberality towards 
the public, accepted by the London Conference, and pronounceability 
was made the criterion of admission into the accepted vocabularics. 
Mr. Lamb further points out that the Postmaster-General has 
not had the opportunity, nor would it be practicable, for the code 
vocabularies which are being prepared to be submitted and 
examined by the Post Office authorities, and it is therefore urged 
upon compilers to regard the concessions made as а great step in 
advance, and to make the words selected in the vocabularies as 
simple for telegraphic purposes as possible. 

In this connection we may point out here that the International 
Telegraph Convention, and the newly-revised Service Regulations 
in the complete original French, and with full English translation, 
will be ready next week,* and will contain full particulars of the 
conditions regulating the use of code language and cipher in in- 
ternational telegraphy. These new regulations come into force 
universally on July 1 next. 


Cuba.— Increased duties on imported goods have recently been 
ordered, and these include a 30 per cent. increase on electric 
insulators, the former rate of duty being $1 per 100 kilos. 


Darwen.— An inquiry has been held into the application of the 
Council for power to borrow £6,500 for electric lighting extensions. 
£066 of the sum is for excess expenditure on previous work, and 
£3,120 for extensions of mains. 


Dorkiog.— Electric lighting mains are to be laid in additional 
thoroughfares by Edmundson's Electricity Corp., and a supple- 
mentary loan of £2,177. 9s. 7d. is to be applied for. 


Ealing.—The output of the Corporation electricity works for the 
nine months to Dec. 31 was 684,000 units, an increase of 17 per 
cent. over the corresponding period of 1902. The revenue was 
£14,172, increase £1,878. In spite of increased rates and taxes 
and some abnormal expenditure a substantial profit was made on 
the nine months’ working. On the recommendation of the borough 
electrical engineer (Mr. J. Douglas Knight) the Corporation recently 
decided to put down additional plant to meet next winter's load, 
and tenders have been obtained for a new 750kw. set, estimated to 
cost, with foundations, condenser, piping, switchboard, &c., about 
£10,000. 

Bist Ham.— The electrical engineer (Mr. W. C. Ullmann) has 
been instructed to prepare a specification for wiring the Technical 
College. The cost is estimated at between £500 and £600. 


Bccles.-- The Council have instructed the switchboard attendants 
to utilise their spare time in canvassing for new customers for the 
electric light. They are to be paid 2d. for each 8 c.p. lamp order 
obtained. 


Bgypt.—An interesting report on the trade of Alexandria for 
1902 has just been presented, in which the imports into Egpyt (via 
the port of Alexandria) are epitomised. The value of telegraphic, 
telephonic and other electrical apparatus imported during 1902 was 
£52,019, or 80 per cent. in excess of the average for the previous 
four years. The United Kingdom's share of these imports was 
21 per cent. in 1898, 54 per cent. in 1901 and 52 per cent. in 1902. 
It is stated that many of the specifications for Egyptian Govern- 
ment tenders are based upon English patterns, which renders it easier 
for British contractors to compete. 


Electric Lighting of the Рух Ohapel.— The First Commissioner 
of Works has decided to light the Pyx Chapel, Westminster Abbey, 
electrically. 


Exhibitions. An elcctrical exhibition, organised by Hornsey 
electricity department, is being held at Christchurch Rooms, Edison- 
road, Crouch End-hill, N. The exhibition was opened on Tuesday, 
and remains open until to-morrow (Saturday). At the stall of the 
electrical department a varicty of fittings and apparatus (including 
lamps, motors, cooking and heating apparatus, telephones, &c., is 
exhibited. A number of local firms make interesting exhibits. 

A Motor Car Exhibition will be opened at the Agricultural Hall 
on March 19. This is the ninth of a series, and promises to be well 
supported. 


Bxeter.—Mr. J. E. Waller will act as joint engineer for the 
Corporation tramway scheme with the city electrical engineer 
(Mr. H. D. Munro) and the ctiy surveyor (Mr. T. Moulding), at a 
remuneration of 24 per cent. on the amount expended. 


Fatal Accident.—4A colliery labourer named Hoyle was killed 
on Friday last whilst at work in the Lidgett Colliery. It appears 
that deceased was engaged laying steel rails, when, in some manner, 
the electric current was switched on, and the shock threw him 


% The International Telegraph (and Telephone) Convention and 
Service Regulations.” (London: The Electrician " Printing and 
Publishing Co., Salisbury-court, Fleet-street. 6s. net. 
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dowh with his face in a quantity of water. A fellow workman 
switched off the current, but life was then found to be extinct. | 

On Monday an inquest was held at Elsecar. The medical evidence 
was to the effect that deceased met his death from an electric shock, and 
a verdic; in accordance with this evidence was returned. 


Pire.—We are informed that a fire occurred behind the Trafford 
Park power station switchboard at 7 o'clock on Friday morning 
last owing to an overheated cable end dropping out of its socket and 
going to earth on the iron framework. Considerable sparking 
ensued, and the rubber cables in the vicinity and the wooden plat- 
form were burnt up before the flames could be got under. A booster 
was short-circuited, and as the connecting leads to the other booster 
were burnt up, the machines had to be shut down for an hour Or SO, 
and later on supply at 500 volts only between outers was substituted 
for the usual 250 volts on either side for part of the day. 


Floatiog Ooal Depot.— A new floating coal depot for Portsmouth 
Harbour was launched at Wallsend-on-Tyne on Saturday. The 
Storage capacity is 12,000 tons. The new depot will permit of 
coaling a man-of-war afloat at the rate of 500 tons sn hour. The 
transporters are operated electrically. 


Floating Exhibition.—Such of our readers as may be interested 
in the Imperial Floating Exhibition " which is being organised by 
Mr. John Henderson, Tudor-street, London, E.C., can obtain à 
pamphlet illustrating and descriptive of the ports of call to be made 
when all arrangements are completed. A feature of the enterprise 
is that only one firm is to be selected as representative of any one 
particular branch of industry where this is possible. The steamer 
which is to be chartered for this venture is, we understand, the 
“Lake Megantic,” 5,500 tons, which has been for some time on 
North American service. She is to sail some time in May. 


Fulham (London).—'The Council have deputed the chairman of 
the Electric Light committee to accompany the borough electrical 
engineer (Mr. A. J. Fuller) to inspect a number of stations in the 
midlands and north of England to obtain information as to turbine 
plant. On Wednesday Mr. Fuller was authorised to lay additional 
cables at £202. 10s., and to erect (as an experiment) six incan- 
descent or Nernst lamps. The gas lamps in Avenue-road are to be 
substituted by arc lamps at a cost of £190. 


Glasgow.—The Corporation have excluded the Bearsden and 
Milngavie Tramways and the proposed extension into Dumbarton- 
shire from their provisional order. 


Gloucester.—123 arc lamps are to be erected along the tramway 
routes. 


Huddersfield.—The accounts of the electricity department for 
the year 1908 show total receipts £24,795. 17s. 4d. (£12,686, 2s. 6d. 
for June and £12,109. 14s. 10d. for December half-years). 

, Total expenses of generation were £7,758. 8s. 1d., and cost of distribu- 
fion was £935. 6s. 9d. Cost of maintenance of public lamps was 
£122. 1s. lld., rent, rates and taxes £1,145. 10s. 3d., management 
5 £1,400. 9s. 10d. Bad debts are put at £55. 153. 6d., leaving a 
balance of £18,378. 5s. Interest was £4,999. 4s. 8d., and sinking fund 
instalment £4,783. ls. 3d., leaving a net balance of £3,915. ls. 11d. 
(compared with £2,945. 128. 1d. in the previous year). This has been 
transferred to depreciation and contingencies account, increasing this to 
£11,853. 11s. 7d. The total capital outlay is £173,507. 11s. 8d., an 
increase of £8,910. 15s. 8d. for the year. There are 1,888 consumers, 
representing an equivalent of 132,582 8 c.p. lamps connected, 1,559,960 
units of current were sold. The per centage of gross profit was 7:8. 


Hull.--The contribution by the tramways department in relief of 
rates was discussed at the last Council meeting, when the chairman 
of the Tramways committee (Ald. Larard) defended their action in 
reducing their contribution from £14,500 to £11,500. 

During the five years the electric tramways had been running, he said, 
they had paid out of revenue £37,183 for interest and £33,740 for 
sinking fund, and had contributed £62,000 towards the rates. It was 
necessary to have substantial reserves. The traffic receipts had been 
continually increasing (this year the increase was £9,000), the expendi. 
ture had also largely increased, and there had been a decrease in net 
revenue. | 


Islington (London).— The special committee recently appointed 
by the Council to consider the wages, overtime, &e., at the elec- 
tricity works, have isssued their report :— 

The men asserted that the Council, by their resolutions passed in 
August last, had departed from the standing order as to trade onion 
rates of wages, and implied that the spirit, if not the letter, of the 
standing order had been infringed by the abolition of “ dirty money," 
&c. The committee find that the Council, by taking the action they did, 
were mainly actuated by a desire to do away with the abuse of overtime, 
and that, in altering the conditions upon which up till then the men had 
been engaged, they were giving the men more than an equivalent in the 
shape of a weekly engagement and other advantages. The committee 
are, however, satisfied that, by some inadvertence, the rate of pay for 
carpenters and bricklayers was fixed at a halfpenny per hour less than 
the proper rate of wages, and were also of opinion that the “dirty 
money" and overalls should be restored. They therefore recommend :— 

(1) That the resolutions of Aug. 7, 1903, so far as they relate to the 
payment of *' dirty money," the supply of overalls, and to wages, hours 


and conditions of labour of carpenters, bricklayers and labourers | 


engaged at the electricity station be rescinded. (2) That one hour per 
day be allowed to men employed in cleaning flues, boilers, heaters, &e., 
when working out of daylight and in а cramped position. (3) That one 
suit of overalls and one additional pair of trousers be allowed annually 
to men continuously employed as above. (4) That carpenters and brick- 
layers in the electric lighting department be engaged at the rates of 
pay agreed to by the employers’ associations and trades unions or as in 
practice obtain, and that the-hours be 524 hours, as is now the case, 
which hours, the committee were informed, have been agreed to by the 
trades unions concerned. 

Various extensions of the mains, &c., are recommended by the 
Lighting committee, estimated to cost £828. 


Keighley.—The Council discussed on Friday last a report recom- 
mending the extension and conversion of the present tramway 
system to electric traction on the overhead system at a total cost of 
£42,790. It was decided to construct and electrify a portion of the 
system only at present. Application for a loan has been made. 


Lancashire Tramways Bill —Lancashire County Council have 
decided to petition against the following bills in order to obtain pro- 
tective clauses:—Preston and Blackburn Tramways, Preston and 
Lytham Tramways and Tramroad, Barrow-in-Furness Corporation, 
Radcliffe and Stretford District Councils, Preston, Chorley and 
Harwich Tramways, Trafford Park Dock Works and Tramroads 
and Manchester Corporation Tramways. 


Leeds.—The Council have adopted the Lighting committee's pro- 
posal to substitute electric for gas lighting on all tramway routes 
within 1 mile radius from the junction of Boar-lane and Briggate. 
the lamps to be affixed to the tramway poles. In future the price 
for current for street lighting will be 14d. per unit instead of 4. 

The Tramways committee аге proceeding with the construction 
of the whole of the Hyde Park-road and Belle Vue-road tramways. 


Light Railway.—The Leek, Caldon Low, and Hartington Light 
Railway (extension of time, &c.) Order has been submitted to the 
Board of Trade for confirmation. Objections by 26th inst. 


Lincoln. —An inquiry has been held here into the application of 
the Council to borrow £11,500 for additions to the generating plant 
at the electricity works for current for the projected tramways, aud 
also for extensions of the electric lighting mains, &c. The appli- 
cation was unopposed. 

The Urban Sanitary Authority have decided to adopt the G. D. 
surface contact system of electric traction for their proposed electric 
tramways. 

Liverpool.—On Wednesday the Council sanctioned the construc- 
tion of an additional tramway route. <A site has been acquired for 
new tramway offices, &c. 


London County Oouncil.—At Tuesday's meeting approval was 
given to the estimate of £6,600 for the reconstruction to double 
lines of conduit electric traction of the existing single line of tram- 
ways in Goswell-road between Clerkenwell-road and Upper Ashley- 
street. 

Agreement with Dr. Kennedy.—A report was submitted by the High- 
ways committee relative to the agreement between Dr. Kennedy and the 
Council under which he has acted as electrical engineer for the recon- 
struction of the tramways between Westminster and Tooting, Kennington 
Gate and Blackfriars, St. George's Circus and Waterloo-road. Dr. 
Kennedy was to be paid a commission on the work, and also with regard 
to the building and equipment of the generating station, so far as the 
working of these lines was concerned. The Council, instead of building 
the station at Camberwell, is building one of larger capacity than was at 
first intended at Greenwich and as the work in which Dr. Kennedy is 
concerned is almost completed he has suggested that the agreement be 
terminated on the basis of a payment of 2 per cent. on the cost of elec- 
trical plant and equipment and 1 per cent. on the estimated cost : 
buildings. The amount which would be payable to Dr. Kennedy woul 
on this basis be £1,595, and the committee considered that this was fair 
remuneration for the work done, and recommended that the agreement, 
so far as regarded the work at Greenwich, be terminated on these terms. 
Approved. а 

Shoreditch Electric Supply.—The Highways committee recommend 
that consent be given to the Shoreditch Borough Council to change the 
standard pressure on the distributing mains to 240 volts between the 
middle wire, and either of the outer wires, and to 480 volts between the 
outer wires, subject to certain conditions, These conditions provide for 
the undertakers carrying out the cost of changing the installation in : 
consumer's premises and for the consumer's lamps in use and in stoc 
being replaced by the undertakers; for adequate precautions being hoe 
to prevent any risk of shock from the wires; and “that the undert “a 
shall build up a renewals and reserve fund in connection with their 
electric light undertaking." 


Manchuria. —An interesting report has recently been made b) 
Mr. Consul Miller, of Niuchwang (China), upon the prevailing com- 
mercial conditions in Manchuria. From this it would appear e 
the city of Harbin, the scene of the present concentration of the 
Russian forces in Manchuria, is the centre of Russia's € 
building and civilising operations in the vast area "mo a 
world knows as Manchuria. Harbin is 350 miles from Y jT à 
vostock and 600 miles from Port Arthur. It is iie 
in the centre of Manchuria, and is surrounded by hun 
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of miles of fertile country, whieh, previous to the advent of 
the Russians, was a wild range country. An important 
stretch of fresh water (the River Sungari) runs near the 
city. Already only Russians and Chinese are permitted to 
own land and property in the city. The administrator of the 
district is the chief railway engineer. In October, 1908, there 
was a population of 44,000, including 400 Japanese and 800 
other foreigners, but not including the Russian military forces. 
Harbin has been made tbe centre of the entire railway 
administration of Manchuria and of Russian industrial and com- 
mercial development in this part of the world. Technical and 
commercial schools and special schools for teaching the Russian 
language to the Chinese and the Chinese language to the Russians 
have been established. The Sungari is navigable for near 
200 miles above Harbin, and a regular traffic is carried on up this 
stream to the River Amur, a five days’ journey. Railway communi- 
cation has developed on an extensive scale. An automobile line 
has recently been started, these vehicles carrying 10 persons, and 
lying for hire between the city and the adjacent districts. This 
line of automobile vehicles is worked in connection with electric 
tramways owned by a private company. This company is about to 
supply electric current for lighting and general industrial purposes. 
It is stated that the Russian Government has expended on railways, 
fortifications, &c., in Manchuria nearly £60,000,000. The report, 
which is a lengthy one, is of much interest at the present time in 
relation to trading operations in this part of China (?). 


Margam.—The inquiry into the application of the Council to 
borrow £15,000 for electric lighting has been postponed. Com. 
munications from a syndicate anxious to obtain Parliamentary 
powers to construct an electric tramway from Taibach to Aberavon, 
and from the Dolter Electric Traction Co. ns to о the Council's 
provisional order have been referred to the consulting engineer 
(Mr. C. A. L. Prusman) for report. 


Ottawa.New York Bailway.—It is announced that this line, 
which runs from Ottawa to Tuper Lake, New York, is to be con- 
verted to electric traction. 


Patents in Germany. —It is announced that the German Patent 
Office is overwhelmed with work. The number of patents taken 
out in 1902 was 27.565. This number had increased to 29,000 in 
1908, and is expected to reach fully 80,000 in 1904. There is a cor- 
responding increase in trade marks, which were nearly 10,000 in 
1901, 11,200 in 1902, and about 12,000 in 1903. An additional 
director is to be added to the office, which employs 72 technical 
clerks. This number of clerks is being largely increased. 


Plymouth.—At a special meeting the Borough Council last 
week discussed the action of the Local Government Board in dis- 
allowing portions of loans proposed to be raised by the Council. 

Mr. Оске said the amount of £1,648 paid before the equipment of 
the electricity works to the electrical engineer then in the Council's 
service (Mr. J. H. Rider) was chaiged to capital account, and the Local 
Government Board bad decided that this amount, being a salary, was 
not properly chargeable to capital account, so that the sum would have 
to be put on the rates immediately. The amount of overdraft at the 
bank was £195,000, and the amount outstanding on unsanctioned work 
was from £120,000 to £130,000. 

It was unanimously resolved to ask the Local Government Board to 
sanction the borrowing forthwith of sums amounting to £227,903, and 
also various amounts for certain improvements, &c., on the under- 
s'ending that the bill in course of promotion by the Council shall be 
amended and submitted to the Board for approval, and shall not become 
law in the present session, the Council giving undertakings in regard to 
the paying- off of certaiu outstanding items. 


Presentation. — The annual dinner of the staff of the Croydon 
Corporation electricity works took place on Friday last. After the 
dinner Ald. Miller (chairman of the Electricity committec), on 
behalf of the staff, presented Mr. J. Gray-Scott (the chief electrical 
engineer) with an illuminated address on the occasion of his 
departure to take up the duties of chief engineer and general 
manager of the Hongkong electric tramways. Ald. Miller 
referred to the excellent progress made by the electricity department 
under Mr. Scott's regime. 


Frovistonal Order Revocation.—The Board of Trade have 
revoked the Farnham Electric Lighting Provisional Order, 1900. 


Public Works in France—An extensive system of river, 
harbour and canal improvements is about to be undertaken in 
France, an expenditure of about 1,000,000,000 francs being men 
tioned as the amount to be spent on the contemplated works. The 
contracts and concessions for these works are invariably let or 
awarded to French firms, but there appears to be a likely demand 
for a large quantity of machinery in connection with these enter- 
prises, in which electric tramlines form a conspicuous feature. 


Redditch.—The chairman of the Electric Supply committee 
(Mr. F. Dolphin) states that the cost of generation of current by 
the temporary steam plant now in use is greater than was the case 
with the gas plant. 


St. Annes-on-the-Sea.—An unopposed inquiry was held last 
week into the application of the Council for sanction to borrow 
£4,000 for extensions of the electric lighting undertaking. 


St. Helens.— Extensions of the electric lighting mains, estimated 
to cost £4,650, were authorised by the Corporation on Wednesday. 


Shoreditch (London).—The district auditor (Mr. A. Carson 
Ман шр, concluded his audit of the Borough Council's accounts last 
week. 

Mr. Cox objected to a debit of £685. 1s. 4d. against electricity revenue 
in respect of street lighting. 

The Avpitor said he had gone carefully into the facts and came to the 
coBolusion that £400. 4s. 4d. could be lawfully sustained. He appre- 
ciated the great difficulties and complications which had been brought 
into existence through the London County Council's action in improperly 
sanctioning that class of expenditure with an electricity loan of £41,800, 
which they had sanctioned and consented {0 lend on March 18, 
1897, and in the result he made an adjustment of £234. 17s. In 
regard to the transfer for the destruction of refuse, the auditor found 
that the destruction of refuse had been charged to the rates at 2s. & von. 
He saw no objection to the Council charging the cost of maintenance 
upon the rates direct, and letting the rates charge the elestricity revenue 
account the proper value of the heat which was supplied for their service. 
It would appear to be his duty to disallow the charge, but as it would not 
be possible to arrive at the correct figures from the transfer in 
regard to the heat for the past year, he would deal with the 
matter in default, and leave the Council to put it upon & more 
lawful basis in the current year's accounts. He considered it was а 
dusting and scavenging matter, and it was the duty of the Council to see 
that the correct fund was charged with the maintenance of its refuse 
destructor. He did not find that the electricity department had been 
cbarged with any share of the central establishment expenditure, and he 
found that during the past six years the general rate fund had, to a con- 
siderable extent, financed the electricity and refuse destructor funds. 

The Town Сіккк (Dr. H. Mansfield Robinson), said the electricity 
department had difficulties in getting loans promptly from the London 
County Council owing to different methods being adopted from time to 
time by that body, and the Borough Council had to finance the department. 

The Avprron added that the only course open for the Council in regard 
to the three matters (the adjustment of interest on aro lamp expenditure, 
the establishment expenses and interest on the bank overdraft) was to 
set one off against the other. They could not arrive at correct figures, 
and it was a case for them all to let bygones be bygones, but he 
thought they ought to go on more accurate lines in future in 
determining the profit and loss of the electricity undertaking. The 
charge for bank interest to the Lighting committee by the Finance 
committee would not be a surcharge. He further remarked the 
loan service payments due on April 1, 1903 (£3,169. 35. 6d.), were 
excluded, but similar items had been included in the accounts fur 1902. 
He saw no reason in law for their inclusion, and he struck them out. 
The cost price of unused materials (£1,556. 19s, 11d.) was set off against 
expenditure on highways, sewering and scavenging for the first time. 
The intention was that an accurate account should be kept of unexpended 
material. He wanted it to be clearly underatood that that was confined 
to the cost price of unused and raw material. Those two items (£3,169 
and £1,557) fully covered the deficiency with which the year started. It 
meant that if the same principle had been followed in regard to those two 
matters in balancing the accounts on March 31, 1902, the year they were 
dealing with would have started without a deficiency. The balance- 
sheet of the general fund, the baths and washhouses and the 
libiary fund, the working.class dwellings &ccount, and the electricity 
revenue account had separate balances shown ; but in the general ledger 
they were merged into one account, showing the surplus of £1,984. 13s, 4d. 
He understood it was the intention of the Council that the separation as set 
out in the aggregate balance-sheet should be followed, and the accounts 
brought into agreement with the balance-sheet. That he proposed to see 
done. Bat when they had been dealt with on the lines he had suggested, 
there was still a deficiency of £6,259. 12s. 7d., the whole of which was due 
to the rating of the year. That was after the disallowance of £6,527, 7s. Id. 
for plant. The deficiency occurred in the general rating fund. All the 
other funds would be found to have something in hand. The net defici- 
ency was £4,755. On March 31, 1904, they expected no deficiency. As 
the deficiency had been dealt with by the Council, he did not see any 
reason to go into any person’s responsibility in regard to it. 

Dr. Mansrrecp Rosinson said the question of £6,000 deficiency was an 
academic one, and should be brought the notice of the Local Government 
Board. The Borough Councils had to follow the antiquated receipts and 
payments system adopted by the London County Council. The latter 
adopted three different methods of dealing with their accounts, and the 
Borough Council could not do that. It placed an unfair responsibility upon 
the auditor and the Council's chief financial officer. It was important 
that the Local Government Board should formulate a definite system and 
order for keeping municipal accounts in London. At present local 
authorities were placed at a great disadvantage, and confusion would 
кше until the Local Government Board decided the position once 
or all. 

Smoke Prosecutiors.—At the Middlesex Sessions last week, the 
justices (presided over by Sir Ralph Littler, C.B., K.C.) heard the 
appeal of the Metropolitan Electric Supply Co. against a conviction 
by the justices of the Harlesden division fur permitting black smoke 
to issue from their Willesden works on Sept. 16 in such quantities 
as to be а nuisance, and also against the fine of £5 and £20 costs 
and an order prohibiting the recurrence of the alleged nuisance. _ 

Mr. Morr, for the company, complained that the summonses were not 
issued for merely causing a nuisance, without specifying the smoke ag 
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black smoke, Under that sub-section appellants could have pleaded that 
they used the best appliances and had taken all proper care to prevent 
a nuisance, but under sub-sec. 8 that defence was not available to them. 
He denied that the smoke was black smoke, and called evidence to prove 
that all reasonable care was taken to prevent a nuisance. 

The appeal was, however, dismissed, and the conviction and order were 
affirmed, with costs. 

At Southwark (London) Police Court on Wednesday the City of 
London Electric Lighting Co. were summoned by the Council for 
permitting the issue of black smoke from three chimney shafts. 

Mr. Davin WILsoy, superintendent of works, said the company were in 
an exceptional condition owing to the stress suddenly put upon their 
dynamos in consequence of weather changes. On the day in question 
nearly 100 per cent. more lights were instantly put into use. The extra 
load on the boilers necessitated extra firing, which caused the smoke 
comploined of. The company took every means of providing for extra 
demand, and had tried hundreds of smoke appliances, but could not find 
one which would cope with the difficulty. The magistrate infiicted one 
fine of £10. 

South Shields.— The report of the Electricity committee for the 
quarter ended Dec. 31 states that 315,508 units were sold, compared 
with 286,905 in the corresponding period of 1902, the income being 
£4,737, against £4,349. Total receipts, including publie lighting 
and meter rental were £5,647, compared with £5,169. 

Sowerby Bridge.—Halifax Electricity committee have submitted 
to the District Council three schemes for supply of electricity :— 

1. Supply in bulk, with sub-station at gasworks, Sowerby Bridge. 
Machinery to be supplied by Halifax Corporation, buildings by Sowerby 
Bridge Council. Supply to be for period of not less than 10 years at 
agreed rates. 

2. Sub-station at Albert-road for supply in bulk. Buildings and 
machinery by Halifax Corporation. Minimum consumption under each 
scheme to be not less than 18,500 units per annum at 224. per unit under 
scheme one; 24d. under scheme two. 

8. Sub-station at Albert-road. Halifax Corporation to erect buildings 
and supply machinery, and lay low-tension mains and feeders, and 
to supply electricity in Sowerby Bridge compulsory area for not less than 
10 years at 5d. per unit for lighting, and 2d. for motors for accounts per 
quarter under 300 units per н.р. demanded, and a cheapening sliding scale. 

Stoke-on-Trent.—Sanction to & loan of £17,840 for electric 
lighting and £12,800 for a refuse destructor has been obtained by 
the Council. 


Telephonic Communication with the Continent.—The state- 
ment made in a daily contemporarythat the English and French Post 
Offices had decided to reduce the fee for the use of the telephone 
between London and Paris from 8s. to 4s. for three minutes’ con- 
versation, and that the charge between places in Scotland and Ire- 
land and places in France will be 6s. for three minutes, is incorrect. 
As a matter of fact, London is at present the only town in the 
United Kingdom having telephonic communication with France, 
and there is no intention of reducing the present rates for ordinary 
day conversations to either Paris or Brussels. In a few weeks’ 
time, however, a double period (i. e., six minutes) will be allowed on 
the Anglo-Belgian line during certain hours of the night for the 
present single period rates, and the same rule will apply to London 
and other places in the United Kingdom which may by that time 
have facilities for using the line to Paris. 

Transvaal Imports.—The value of electric cables, wires and 
fittings imported into the Transvaal for the 11 months ended 
November, 1908, was £60,000, compared with £41,000 in the corre- 
sponding period of 1902. The value of tramway material similarly 
imported was £76,000, compared with £80,000. 

Underground Electric Railway Contracts.— The General Elec- 
tric Co. have secured a contract for 340 40 n.r. electric motors for use 
on the lifts at the various stations on the Metropolitan Underground 
Railways. These motors are to be made at the company's exten- 
sive works at Witton. А contract has been entered into with the 
British Thomson-Houston Co. for the electrical equipment of the 
trains on the Underground system amounting to £1,400,000, and a 
contract for the station lifts, amounting to £400,000, has been 
placed with the Otis Elevator Co. 


Wandsworth (London).—On Wednesday objection was raised to 
the proposed sale to the London County Council of a site on the 
north side of Wandsworth Common for an electricity generating 
station, on account of its depreciatory effect upon surrounding 
property. The County Council have been asked to remove the 
tramway feeder pillars in Upper Tooting-road and Balham High 
road, on the ground of alleged obstruction to traffic. 

West African Cables.—On Feb. 22 а credit was voted by the 
French Chamber of 3.937,500fr. for cables to the French West 
African possessions. 

West Bromwich.—The difficulties in connection with the com- 
pletion of the branch line of tramway connecting West Bromwich 
with Oldbury have been removed, and through communication has 
now been opened. 


Wireless Telegraphy.-—It is stated that a number of wireless 


telegraph stations on the French coast, hitherto used only for naval 
purposes, have been opened to the public, with certain restrictions. 
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Wood Groen.—=To provont their provisional order from lapsing 


the County Council have decided to apply at once for sanction to 
& loan of £7,000 for maina in the ор 


зогу area. 
Worcester.—On the working of the electricity department for 


the past year there was a profit of £1,693. 


Workhouse Lightiug.—The Local Government Board have 


informed the Guardians of St. George's (Hanover-square, London), 
in regard to their proposal to light the Fulham-road Workhonse 
electrically, that, unless special reasons could be shown, gas should 


not be replaced by electric lighting where buildings are already 
sufficiently Jighted. Further that it would be better to obtain a 


supply of current from a publie source rather than for the Guardians 


to pnt down their own plant. 
Salisbury Guardians have requested the local electric light and 
gas companies to tender for the lighting of the workhouse, 
Wrexham.—The Council have decided as from Sept. 30 to 
charge a uniform rate of 5d. per unit for electric current for private 


lighting, except for the infirmary, which is to be supplied at 34d. 


Annual Dinner.—The annual dinner of past and present 
University College (London) engineering students will be held at 
the Criterion Restaurant, London, on March 11, at 7.30 p.m., under 
the presidency of Dr. A. B. W. Kennedy, F.R.5. Mr. P. T. J. 
Estler, 25, Laurence Pountney-lane, London, E.C., hon. sec. of the 
Past Engineering Students' Society, will be pleased to supply par- 
ticulars. This will be the first occasion on which both past and 
present students have met together. 


Municipal and County Olub.—Sir William H. White, K. C. B., 
B. Sc., LL.D., F.R.S., late Chief Instructor of the Navy and Presi- 
dent of the Institution of Civil Engineers, will be the guest of the 
evening at a house dinner and smoking concert on March 21 at 7 p.m. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1904 Edition 
of the Big Blue Book is now ready, price 15s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date, and the Directorial Division of the new volume has been 
corrected up to February llth, 1904. All branches of Electrical 
Engineering and Industry are fully treated, and Electro- 
Financial matters have received every attention in the new 
volume, which aggregates over 2,000 pages. If possible, the 
Directory Division is more complete and accurate than in 
previous issues. All mere lists of members of societies and 
institutions are excluded, as quite unreliable for Traders’ 
purposes. A number of large sheet Tables, Maps, &c.. are 
included in the issue. Digest of Contents will be sent post free. 


TENDERS INVITED. 


Dartford Urban District Council invite tenders for construction 
and subsequent working for a term of years of light (electric) rail- 
ways in the district. Copies of deposited plans, the Dartford Light 
Railway Order (1901) and Extensions Order (1903) can be seen at 
the offices of the consulting engineers (Messrs. Hawtayne and 
Zeden), 9, Queen-street-place, London, E.C., from whom further 
particulars may be obtained. Specifications, &c., from the clerk o 
the Council (Mr. W. Kay), Council offices, Dartford, and tenders 
by noon March 26. See also advertisement. 


Leek Urban District Council invite tenders for electricity meters 
Specifications, &c. (after 7th inst.) of the consulting engineer 
(Messrs. Burstall and Monkhouse), 14, Old Queen-street, West 
minster, S.W., to whom tenders by noon March 14. See adver- 
tisement. 


Plymouth Corporation invite tenders for the supply of store 
during the 12 months ending March 31, 1905, including electricity 
meters, transformers and paper-insulated cables. Specifications 
&е., from the borough electrical engineer, Mr. E. G. Okell, Prin: 
Rock, Plymouth, to whom tenders by March 19. See advertisement. 

Plymouth Corporation also invite tenders for 12 months’ supply ^ 
lubricating oils, engine waste, Ke. Tenders to borough electric 
engineer by March 19, 


Newport (Mon.) Corporation invite tenders for boosters, balancers 
&c., switchboards, tramway poles and brackets, overhead mateni: 
section pillars, cables and trolley wire. Specifications from (2 
drawings may be seen at) the office of the borough electrical engine? 
and tramways manager (Mr. H. Collings Bishop) after March o 
Tenders to chairman of Electricity committee, Town Hali; 
Newport (Mon.), by first post March 21. Sec advertisement. 
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Handsworth (Staffs.) District Council invite tenders for permanent 
way, pavement and roadwork, and overhead equipment. Specifi- 
eations, &c. (after Monday), from the clerk, Mr. H. Ward. Specifi- 
eations and drawings can also be seen at (but not obtained from) the 
eftices of the consulting engineers (Messrs. Kennedy and Jenkin), 
17, Victoriu-street, London, S.W. Tenders to the Council House, 
Handsworth, before noon March 30. An advertisement contains 
further particulara. 

Norwich Corporation invite tenders for stores for the electricity 
department, including cables, wires and accessories, incandescent 
lamps. continuous-current meters and motor for 10-ton travelling 
crane, — Specifications, &c., from the city electrical engineer (Mr. 
F. M. Long), Corporation electricity works, Duke-street, Norwich, 
by 10 a.m. March 14. See also advertisement. 

The Scottish Office of the May-OQatiway Fire Appliances (Ltd.) 
invite tenders for wiring the installations, set out in an advertise- 
ment, for direct connection with the fire brigades at Edinburgh and 
Aberdeen. Tenders close 9th. inst. Particulars from managing 
director, 49, Queen-street, Glasgow. 

Poplar (London) Borongh Council invite tenders for two 1,000kw. 
turbo-driven three-phase alternating-current generators and con- 
densing plant. Specifications, &c., from the borough electrical 
engineer (Mr. P. N. Hooper). Tenders to the town clerk (Mr. 
Leonard Potts), High-strect, Poplar, London, E., by 9 aan. of 
March 12. An advertisement contains further particulars. 

Poplar (London) Guardians invite tenders by 6:30 p.m. lith 
inst. for 12 months’ electrical requisites. 

Sunderland Corporation invite tenders for 12 months’ supply of 
indiarubber-covered cables. Specifications, &c., from the borough 
electrical engineer, Mr. John F. C. Snell. Tenders (addressed chair- 
man of Electricity and Lighting committee) to the town clerk (Mr. 
Fras. M. Bowey), Town Hall, Sunderland, by noon, March 31. See 
advertisement. 

Belfast Gas and Electric committee invite tenders for electric 
motors, insulated cables, stoneware conduits, troughs, &c., cast-iron 
pipes, troughs, street boxes, &c., bitumen and house service cutouts. 
Specifications from the city eleetrical engineer, Mr. Victor A. H. 
M'Cowen. Tenders to the town clerk (Sir Samuel Black), Town 
Hall, Belfast, by noon of Friday, March 11. See also advertisement. 


Ilford District Council invite tenders for the supplv and erection 
of one 1,000kw. steam dynamo (vertical engine coupled direct 
to multipolar dynamo); extensions to main switchboard and cable 
connections; works distributing switchboard; condensing plant, 
comprising surface condenser, water driven pumps, water cooling 
tower and pipe work; feeder and pilot cables, feeder pillar and joint 
boxes. Tenders to Chairman of Council by noon March 22. 

liford District Council also invite. tenders for materials and 
stores for their electricity department for year ending March 31, 
1905. Tenders to Chairman of Council by 4 p.m. March 8. 

Iiferd District Council also invite tenders by March 7 for 12 
months’ supply of stores for tramways department. 


The committee of management of Londonderry District Lunatic 
Asylum invite tenders for steam boiler, pipework, switchboard, &e., 
and for wiring and cables to villa and to new block. Specifications, 
&c., may be inspected at the offices of the consulting engineer 
(Mr. R. V. Macrory), Strand, Londonderry. Tenders, addressed 
to ** Medical superintendent," must be delivered to the clerk (Mr. 8. 
Haire) by noon on Thursday, March 17. See advertisement. 


Manchester. Tramways committee invite tenders for general 
stores, including fuses and switches, copper wire, incandescent 
lamps, cells, trolley heads, brackets for tramway poles, armature 
repairing material, rubber goloshes, gloves, &c., handcarts, barrows, 
&c., belting, truck springs, electrical accessories, trolley standards 
and booms, cable, tape, insulating material, bells, carbon brushes 
and carbons, galvanised steel span wire, bolts, nuts, kc. Tenders 
to chairman by 10 a.m. March 7. 

Manchester Electricity committee invite tenders by March 10 for 
5,000vds. of feeder cable, and for the substitution of high for low- 
voltage fittings in certain consumers’ premises. 


The Electrical committee of Stepney (London) Council invite 
tenders for supply and erection of one 1,000kw. steam turbine-driven 
double-current generator, four water-tube Babcock- Wilcox boilers, 
economisers, induced-draught apparatus, steam and other pipework, 
motor-driven feed pump and accessories. Tenders (addressed chair- 
man of Electrical committee) by noon March 14. 


Kilmarnock Corporation invite tenders for the supply and erec- 
tion of pipe-work, feed-pump, economiser, jet-condensing plant, 
&c.; arc and incandescent lamps, posts and gear; lighting and 
traction feeders, mains, switch pillars and road-work, and electricity 
meters. ‘Tenders to the town clerk (Mr. W. Middlemas), for are 
lamps, &c., by Feb. 29 and for pipe work, &c., by March 14. 


Wimbledon District Council invite tenders for various stores 
required during the year ending March 81, 1905, including engine- 
room stores, cables, joint boxes and jointing materials, transformers, 
meters, lubricating oils, incandescent lamps and carbons. Tenders 
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to Mr. R. H. S. Butterworth, Council offices, Wimbledon, S. W., by 
noon March 18. 

The Council of the Metropolitan Borough of Shoreditch invite 
tenders for the supply of stores for their electricity works depart. 
ment, &c., for the year ending March 31, 1905. Tenders to the 
town clerk (Dr. H. Mansfield Robinson), Town Hall, Old.strect, 
London, E C., by 3 p.m. March 8. 

Hackney (London) Guardians invite tenders for providing and 
fixing electric lighting fittings in connection with the lighting of the 
casual wards and other buildings in course of erection at Gains- 
borough-road, Hackney Wick. Tenders to clerk, Mr. Frank R. 
Coles, Sidney-road, Homerton, N.E., by 2 p.m. March 9. 

Loughborough Gas and Electric Lighting committee invite 
tenders for two dry-back boilers, one surface condenser with elec- 
trically-driven air and centrifugal pumps and piping and one battery 
of 260 cells. Tenders to town clerk (Mr. Harry Perkins) by noon 
March 12. 

Gillingham Council invite tenders by noon l4th inst. for the 
supply of three 50 to 60kw. motor generators and switchgear. 

Warrington Electricity committee invite tenders by noon, 
March 14, for 12 months’ supply of electric motors, and also for 
paper insulated cables. 


Hackney (London) Borough Council invite tenders by noon, 
March 24, for 12 months’ supply of small steam coal. 

Londonderry Corporation invite tenders for carbons, meters and 
demand indicators for one year from March 31, 1904. Forins of 
tender, &c., from the borough electrical engineer (Mr. R.V. Macrory), 
Strand-road, Londonderry. 

Croydon Guardians require tenders for electrical fittings and 
appliances. ‘Tenders to Union Offices, Thornton Heath, by 6 p.m. 
14th inst. 

Caerphilly District Council invite tenders for free wiring in 
connection with the Council's proposed provisional order. "Tenders 
by noon "th inst. 

Tiverton Town Council invite tenders until March 12 for the 
erection of electricity station buildings. 


South Shields Corporation invite tenders for engine room stores, 
&c., for their electricity works for 12 months. Tenders by 12th inst. 

The Prussian State Railway Authorities, Dantzig, invite tenders 
until 10th inst. for 100,000 arc lamp carbons. "Tenders to Die 
Königliche Eisenbahn Direction, Dantzig. 

Malmo (Sweden) Municipal Council invite tenders for constructing 
and working electrie tramways. 

The Madrid Gazette of Feb. 26 notifies that calls for tenders 
for the establishment of telephonic systems in Palamos and Fl 
Escorial, which were suspended in September last, are now to be 
arranged at the earliest possible date. 

Tenders are invited for contracting for the supply of electric light 
to Talavera de la Reina, Spain. Some further particulars will be 
found in the Madrid Gazette for Feb. 26. 


TENDERS REOBIVED AND AOOEPTED. 


London County Council have received the following tenders for the 
reconstruction for electric traction of the Streatham cable tramways 
and the construction of authorised tramways at Tooting :— 


J. G. White & Co. (accepted) £95,005 | R. W. Blackwell & Co. ..£104,605 
Gy LAW ·˙·˙ A 128,588 | W. Underwood & Brother 99,221 
W. Kennedy ............ 113,897 | Edmund Nuttall & Co. 97,138 
J. Mowlem & xo 111,710 | Dick, Kerr & Co. 95,751 
Pethick Bros. .......... 110,143 | W. Griffiths & Co. ...... 86,624 


Messrs. J. G. White & Co. will sub-let the following work :—To Hadfield’s 
Steel Foundry Co., manufacture of points and crossings; to Anderson 
Foundry Co., manufacture of cast-iron yokes, road boxes and covers; 
to Associated Portland Cement Mfs., cement; to Bullers Limited, 
manufacture of porcelain insulators. 

The tender of Bolckow, Vaughan & Co. for sole plates at £3,497 has 
also been accepted by the Council. 

The Scottish Office of the May-Oatway Fire Appliances (Ltd.) 
have accepted the tenders of Wm. Douglas (Ltd.) for wiring in- 
stallations for connection with the Edinburgh Fire Brigade at the 
works of S. Henderson & Son (Ltd.), T. C. and E. C. Jacks and 
the Edinburgh Laundry Co.; that of Jas. Maxwell & Son for the 
installation at the warehouses of D. M. Brown, Dundee; and that 
of Pratt and Keith for the Great North of Scotland Railway Co. at 
Aberdeen. 


Messrs. Dick, Kerr & Co. have placed with Messrs. W. T. Glover 
& Co. the contract for the supply, laying and jointing of extra high- 
tension feeders, &c., in connection with the Leeds and District 
electric tramways. 


Messrs. Belliss and Morcom, Ledsam-street Works, Birmingham, 
have secured (through the British Westinghouse Co.) an order for 
one 720-864 H. P. engine for coupling direct to а 500kw. three-phase 
Westinghouse alternator. 


Glasgow Electricity committee recommend the acceptance of the 
tender of E. and J. Burrell, at £12,187. 128. 9d., for excavation, 
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mason and brick work of the northern section of the Port Dundas 
generating station. 


Derby Town Council have accepted the tender of Mr. H. White 
for 120 incandescent lamp brackets for tramway poles at £54, and 
that of J. G. White & Co. (Ltd.) for lay-outs at tramway car shed at 
£1,359. 18s. 2d. 

The contract for the supply of rails for the Derby electric tram- 
ways has been given to the North Eastern Steel Co., the terms of 
the original contract with a Belgian firm having, it is said, been 
broken. 

The British Westinghouse Co. has secured à contract from Man- 
chester Corporation for the supply of complete electrical equipments 
to 100 tramcars. 


Islington (London) Borough Council have placed orders with the 
following for arc lamps, columns, carbons, &¢.:—Rowland Carr & Co., 
Crompton & Co., A. Round and General Electric Co. 

Belfast Corporation have accepted the following tenders :— 

Chamberlain and Hookham (electricity meters). | 
Thos. Parker (Ltd.) (motor booster and motor balancer). 

Bedford Town Council have accepted the tender of the British 
Thomas-Houston Co. for a switchboard at £1,278. 

Broadstairs District Council have accepted the tender of A. Wood 
& Co. for wiring fire engine station, &c. С 

Southend Council һауе accepted the tender of the British 
Westinghouse Co. for five bogie cars at .£3,008. 16s 6d. 

Battersea (London) Borough Council have accepted the tender of 
C. A. Parsons & Co. for a 750kw. steam turbine dynamo at £4,890. 

Southampton Corporation have accepted the tender of Bartlett & 
Son for a weighbridge at the Western Shore generating station at £90. 

Leeds Corporation have accepted the tender of Wallis and Watson 
for wiring the branch library at Armley, at £95. 14s. 3d. 

East Ham District Council have placed an order w ith Messrs. 
Dick, Kerr & Co. for 25 arc lamp poles at £14. 9з. 6d. each. 


BUSINESS NOTIOES. 


The London offices of Belliss and Morcom (Ltd.) have been 
removed to larger and more convenient premises at 8, Victoria- 
street, S.W. 


Mr. B. H. Jenkinson, C. E, A. M. Inst. E. E., has taken additional 
offices at 9, Gray's Inn- square, Holborn, London, W. C., but will 
conduct his local business as hitherto at Crouch End, N. 


Mr. H. Laws Webb, who is well known to our readers in connec- 
tion with telephone matters both at home and in the States, has 
commenced practice as a consulting engineer at 35, Old Queen- 
street, Westminster, London, S.W. Telephone 348 Westminster. 


We are informed that Mr. F. G. Bell, who has been for many 
years connected with the telephone department of the General 
Electric Co., has resigned that position and has joined the senior 
staff of the Berliner Telephone Mfg. Co. 


LIQUIDATIONS, BANKRUPTOIES, &c. 


In the bankruptcy of S. H. and J. E. Thompson, electricians, 
6, East-street, Plymouth, the first meeting of creditors takes place 
on 8th inst. at 6, Athenæum- terrace, Plymouth, and the public 
examination on same date at the Town Hall, East Stonehouse. 


A first and final dividend of 44d. is payable at Midland Bank- 
chambers, Southampton, in the failure of Edwin Ward, electrician, 
&c., formerly trading at Southampton as E. Ward & Co. 


The public examination of Jackson and Smith, electrical engi- 
neers, Annetwell-street, Carlisle, was held last week. Liabilities 
£295, assets £76. To want of capital and bad trade during summer 
months the failure is ascribed. Examination closed. 


A meeting took place on Monday of the creditors of Ernest E. 
Clark, 11, Claypit-street, Leeds, lately carrying on business as an 
electrical engineer. Liabilities estimated at £63 7s. 6d., no assets. 
Failure due to insuffleient trade, law costs, &e. 

McGuire Mfg. Oo. (Ltd.) — Mr. Justice Byrne on Tuesday, on 
the petition of Electric Equipment and Securities (Ltd.), made a 
compulsory order against this company, which did not oppose. 

Winding-up Petition.—A petition for winding-up the Electric 
Timber Seasoning and Preservation Co. (Ltd.) will be heard at the 
Hoyal Courts of Justice, London, on 8th iust. 


Ferranti Limited ---A meeting of creditors was held in London 
on Wednesday, when Mr. Ferranti presided. A report of the Com- 
mittee appointed on November 18 last was presented. 

This report stated that Mr. Henderson (of Thomas Bolton & Sons) 
was elected chairman of the Committee, which had visited the works at 
Hollinwood and had thoroughly investigated the affairs of the company. 
The Committee’s rough estimate of the full and complete assets at the 
works was £302,000 including value of contracts, leases, patents, royalties, 
book debts, &c., and they consider that the works, plant, machinery, &c., 


if sold as & going concern, should realise £70,000. . The assets should be | 


sufficient to satisfy the claims of all creditors. Owing to the state of the 
money market there was some difficulty in finding capital to go on with. 

Mr. FERRANTI said there were three courses open (1) voluntary liquida. 
tion, (2) compulsory liquidation, (3) an endeavour to obtain the court's 
ranction to the continuance of the present arrangements. If the com. 
pany were compulsorily liquidated the debenture-holders were entitled to 
а premium of 5 per cent, or if voluntarily liquidated to a premiom of 
10 per cent, There were about 60 holders of debentures. It was stated 
that most of the holders were in favour of compulsory liquidation. 

Mr. Scorr LI as said his firm were interested to a larger sum than all 
the other creditors put together, and he strongly urged that the bes: 
course was to continue under the present arrangement, as to liquidate at 
the present time would be disastrous to all concerned. That morning the 
Master had granted a fortnight’s adjournment to enable contracts to be 
carried out. These contracts would be all completed by May or early June 

Mr. TavLon (Taylor, Tunnicliff & Сэ.) said a point had been overlooked 
in the discussion. It was stated in the committee's report that the 
creditors would be willing to take 10s. in the £, which the directors 
offered. He, for one, would gladly accept that uffer, to save further loss 
of time and expense. 

Mr. Scott Lixas said the directors would be glad to adopt such a 
suggestion, but the only way to obtain 10s. in the £ was for the share- 
holders to come forward and agree to put more capital into the concern. 

A resolution was then approved that the meeting should adjourn for 4 
fortnight, and that the receivers and managers should, in the meantime, 
prepare an exact financial statement of affairs to be presented to the 
adjourned meeting. 


Sales by Auction.—Messrs. Farebrother, Ellis, Egerton, Breach. 
Galsworthy & Co. will sell by auction at the Mart, Tokenhouse-yard. 
London, E.C., on March 24, at 2 p.m., in one lot, valuable part free- 
hold and part leasehold engineering works close to Maida Vale and 
Kilburn railway stations. Some particulars are given in an adver- 
tisement, and further information can be obtained of the solicitor. 
Mr. Frank Varley, 14, Copthall-avenue, London, E.C., at the Mart. 
and of the auctioneers, 29, Fleet-street, London, E.C. 

To-day (Friday) is the concluding day of the sale by auction at the 
Salford Switch Works, Frederick-road, Pendleton, Salford, Lancs.. 
by Messrs. Wheatley Kirk, Price & Co., of the entire stock-in-trade 
of electrical goods and fittings in re Heaton and Smith (Ltd.! (in 
liquidation). The sale commences at 11 a.m., and includes a larze 
variety of tools, patterns, plant, apparatus and accessories. 


Plant for Sale —Govan Corporation invite tenders for three-wire 
Ediswan main switchboard, arranged for eight three-wire feeders, six 
dynamos, battery and balancer; also for three-wire booster by th? 
British Thomson-Houston Co. The plant may be seen and fill 
particulars obtained on application to the burgh electrical engineer. 
Mr. T. C. Parsons, Helen.street, Govan. "Tenders to the town clerk 
(Mr. A. Macdonald), Town Hall, Govan, by March 29. See 
advertisement. 

Two Crossley gas engines and two belt-driven Edison-Hopkinson 
dynamos, each giving about 140 amp. at 100v., with belts, switch- 
board, &c., are advertised for sale in another column. | Particulars 
from the consulting engineers, Messrs. Massey and Allpress, 25, 
Queen Anne's-gate, London, S.W. 


Premises to Let.—A substantially built warehouse in the west 
central district of London, suitable for manufacturers, &c., is adver- 
tised. Communications to Messrs. Fitch & Co., 48, Bedford row. 
London, W.C. 


Plant Required.—A combined steam and alternator set of abont 
100kw. at 50 periods is wanted. Particulars to British Electric 
Transformer Co., Hayes, Middlesex. See advertisement. 


Safety Couplings.—Messrs. Bradford Bros., 68, Sydenham-ter- 
race, Sunderland, are introducing a non-slipping safety shackle for 
connecting vehicles, cranes, derricks, &c. These couplings consti 
of two parts—the shackle and the pin. The device is intended to 
ensure automatic locking when the pull or load comes on. When 


Bradford Non-slipping Self-locking Couplings. 


in use the curve in the pin receives the pull, throwing it out of 
coincidence with the corresponding eves and locking the device. 
The comparative frequency of accidents (and the liability о 
employers) where such contrivances as these are not employ 
should cause a demand for a well-made coupling of this character. 
Steam Traps.—In spite of (possibly in cousequence of) recer! 
litigation Messrs. Geipel and Lange inform us they have found ii 
necessury to extend their arrangements for the manufacture of the 
Geipel traps and ask their customers to bear with a little delay in 
delivery. "T 
New Pattern Ceiling Rose.— Messrs. Dorman and Smith. 0 
Ordsal Electrical Works, Salford, are placing on the market а ne" 
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ceiling rose, designed to cheapen the cost of wiring where conduits 
are used. The porcelain rose is in one piece, the terminals being 
sunk into this on the inside, so that there is no need for a separate 
cover. These terminals, being both large and substantial, are 
suitable for looping through for the main wires to be carried on to 
the next ceiling box without break. The pendant flexible is first 
attached to the terminals through a deep V-shaped cord grip in the 
ceiling rose, which, with the flexible, is attached to the jointing box 
by two screws. 2-way and 4-way iron jointing boxes are supplied, 
screwed pin. gas threads ог zin. ог jin. Simplex. 

Fira Alarm Iostallations.— The May-Oatway Fire Appliances 
(Ltd.) report that they are very busy with installations, including 
the following :— 

For Midland Railway Co., passenger station, goods sheds, &c., at 
Heysham ; for London County Council, Colney Hatch Asylum ; also 
Lyceum Theatre and Theatre Royal, Edinburgh (first theatres in the 
United Kingdom to automatically connect with & fire brigade) ; Brown 
and P'olson's works, Paisley; James Templeton & Co.'s warehouses and 
mills; J. and B. Stevenson's bakeries ; and 18 other warehouses and 
bonded stores. 

Municipal Year Book.— Messrs. Edward Lloyd, Ltd. (London) 
have just published the 1904 issue of the useful ** Municipal Year Book 
of the United Kingdom,” edited by Mr. Robert Donald. We have in 
previous veurs called attention to the value of this work as a book 
of reference on all matters relating to municipal governnient and in 
connection with the numerous departments into which municipal 
government is now divided. The 1904 issue of the book is an 
advance upon its predecessors, and gives evidence of even more 
careful preparation and arrangement for handy reference. Some 
30 pages of the book, out of 500, are devoted exclusively to elec- 
tricity supply, to which subject reference is also made in many 
places. The published price is 3s. 6d. net. 

Catalogues. Messrs. Crompton & Co., Salisbury House, Lon- 


don, E.C., and Chelmsford, have a second edition ready of their 


HI. 


potentiometer catalogue, and а 
complete price list of Crompton 
potentiometers and accessories. 
The pamphlet is amply illus- 
trated with numerous diagrams 
of connections of the instruments, 
various parts of apparatus, &c. 

The accompanying illustra- 
tion shows one form of the 
Crompton galvanometer for use 
in the potentiometer installation. 
It is suitable for zero work with 
either potentiometer or bridge, 
and is fitted with a simple adjust- 
able head. 

Separate lists are also issued 
of reflecting galvanometers, re- 
sistance boxes and other testing- 
room appliances manufactured 
by the firm, and there is, in 
addition, a sheet list illustrating 
and describing the Crompton 
electric pyrometer for use with 
steam plants." Messrs. Crompton 
& Co. claim that this last-named 
apparatus is а much simpler and 
more practical instrument for 
engineers’ use than has ever 
previously been placed on the 
market. Copies of the new lists 
can be obtained free by post on application. 

We have received Sections II. and VI. of the important main 
catalogue issued by the Edison and Swan United Electrie Light Co. 
Section II. deals with ship, factory and mine fittings, and Sec- 
tion VI. with artistic electric light fittings. In the former a large 
variety of watertight and similar fittings are described and illus- 
trated, and this is probably the first catalogue ever issued devoted 
exclusively to this line of goods. The articles listed are all made at 
the company's Ponders End works, and the list should prove 
particularly usefu] to shipbuilding and mining engineers and con- 
tractors for factory lighting installations. In catalogue VI. there is 
a more pretentious display, a wide range of artistic and ornamental 
fittings being shown, from the elaborately designed electrolier, 
standard, pendant or lanterns, to the smallest accessory for this 
class of installation work. This catalogue will be indispensable to 
contractors engaged in the better class of electric lighting work. 

A new catalogue has been prepared by the Electrical Mining Co., 
of Iron Gate, Derby. The plant illustrated includes an excellent 
assortment of up-to-date electrical machinery used in mining 
operations. 

Messrs. David Bridge & Co., Castleton Поп Works, Castleton, 
Manchester, have ready an exhaustive ca‘a’ogue of indiarubber and 
gutta-percha working machinery. In this catalogue a large variety 


Crompton Galvanometer for use 
with Potentiometer. 


of this special class of machinery is listed and illustrated. The 
machines illustrated include examples of every piece of heavy 
apparatus used in this important branch of industry. 

A new list of polyphase induction motors is issued by Messrs. 
Griffith and Biliotti, of Reading, Berks., and John-street, Adelphi, 
London, W.C. Our illustration shows parts of the S.C. type of 
motor manufactured by this firm. Several other machines are 


Parts of S.C. Type of Grifliths and Biliotti Motor. 


listed, priced and illustrated. The firm claim that they have equipped 
their Reading works especially for the manufacture of this class of 
machinery, and that they have placed on the market an English- 
made machine of first quality. 


Messrs. Falk. Stadelmann & Co., 83-87, Farringdon-road, London, 
E.C., have ready a revised catalogue of electrical fixtures. 


Herr Anton Glockner, Furstenstrasse, Dresden, Germany, sends 
particulars of а new registering velocimeter for electric railways, 
automobiles, locomotives, &c. This apparatus registers every two 
seconds, has a plainly visible recording scale, and is claimed to be 
specially suited for testing speeds of vehicles on roads, rails, &c. 


Messrs. Strubin and Jaye, 61, Cornhill, London, E.C., are intro- 
ducing the Economic” closed are lamp, for which certain advan- 
tages are claimed. The height of the lamp is 12in. 


Callender Cables. We have received from Callender's Cable 
Co. a neatly-framed reproduction of photographie views of the 
laying of Callender cables at Pangbourne, Berks. The views show 
the cable-laying operations alongside the river Thames. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Feb. 24 to March 1, with the 
ports of destination :— | 

Africa—Alexandria, £117; Cape Town, £1,398; Durban, £2,074 
(including £635 telegraph material); East London, £634 ; Port Eliza- 
beth, £27; Port Said, £20; Sierra Leone, £48. Argentina—Buenos 
Ayres, £185 ; Rosario, £393 (telegraph material). Australasia— Adelaide, 
£107; Brisbane, £29; Lyttelton, £258; Melbourne, £132; Perth, £179 ; 
Sydney, £620 (including £59 telegraph material); Wellington, £114. 
Belgium—Ostend, £17. Brazil— Coatzacoalcos, £37. Ceylon—Colombo, 
#18) (including £30 telegraph material) China—Shanghai, £249; 
Tientsin, £22. Cochin Сліпа — Saigon, £42. Germany—Hamburg, £274. 
Gibraltar—£285. Holland Amsterdam, £96; Rotterdam, £257 (tele- 
graph cable). Hong Kong, £75. India—Bombay, £18; Calcutta, £669 
(including £25 telegraph material). Japan—Yokohama, £309. Madeira, 
£24. North Atlantic, £10,264 (submarine cable). Portugal—Oporto, 
£881; Lisbon, £20. Roumania - Sulina, £25. Siam—Bangkok, £109. 
Straits Settlements—Bingapore, £716. Total £20,863, against £17,880 
in the corresponding week last year (Feb. 25 to March 3). 


PATENT RECORD. 


The following List of Applications for Patents and Specifications published 
has бесп compiled for this Journal by Messrs. MRwBURN, ELLIS дир Pryor, 
Chartercd Patent Agents, 70, Chancery-lane, London, W.C. 

APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications are not open to publio inspection 
until after acceptance of Complete Speoifioatéam. The names within parentheses 
are those of communicators of inventions. When Complete Speotfication acoom · 
panies application, an asterisk is a | 

Unless otherwise stated, the application is made in London. 

December 30, 1903. 
28,662 H. HzLb&RoER. Electric chain. welding machines.“ 
28,699, 28,700 and 28,701 H. O. Коси. Telegrapby.“ 

December 31, 1903. 

Manchester, Elcctrical ignition devices for motor 


93,725 R. H. LINAKER. 
cycles, 
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sages with accuracy and rapidity. It was a rather curious thing to note that 
during the test matches in Australia there was а competition, not between 
us and any other company, but between two of our cables, as to which should 
transmit the messages most rapidly and most promptly, and they were 
very nearly equal; but, at any rate, however it was, it was a record in 
rapid transmission, and was all our work with the exception of the Atlantic 
portion of one of the cables. The directors’ report is in its usual brief and 
condensed form. Being a manufacturing company, it is not in our pro- 
vince to publish details of all the work that we do, and I am glad to say 
that we have hardly any occasion, year after year, to alter the language 
of each paragraph of this report, because we can tell you now, as 
we have always been able to tell you in the past, that our factories 
are in fine order, doing good work, that our ships are also in excellent 
order, and that everything connected with the company is on a 
thoroughly sound and satisfactory footing. I do not think I need take 
you through the figures of the balanoe-sheet and accounts in any 
detail ; but I might observe, with regard to one item on the right-hand side 
of the balance-sheet, which may strike you as being rather singular in its 
appearance—the first one—stating that our property, consisting of freehold 
and leasehold premises, machinery, plant and go forth is for this year only 
£369,687, as against £999,561 in the previous year, that is attributable 
to the fact that in the accounts for 1962 we had to account for a very 
large amount of stock we had in hand. A cable had been constructed 
and it was in our works. This year all that has gone out of the 
works and has been laid, and therefore it does not appear. There is 
an item in the balance-sheet which will appear on this occasicn for tke 
last time, and that is the pension fund — £67,085. 3s. Gd. As you see in the 
report, the board bave now been able to complete the matter which they 
have placed before you year after year, and owing to your generosity to the 
employés of the company, the sum of £67,000 has now been vested 
in trustees for the purpose of forming a permanent fund for the pension- 
ing and granting gratuities to the employés of the company. 1 shall 
ask Mr. Chapman, our solicitor, to explain to you, at no great length, 


28,755 F. W. PaBkiNBON. Liverpool. Elastic supports and connections 
for incandescent lamp holders. 

28,748 P. T. J. ESTLEB and J. L. Jack. "Trolley wheels or collectors. 

28,769 W. E. Evans (A. E. G., Germany). Brakes. 

28,780 A. EIMER. Electric furnaces or ovens, (Date applied for, May 22, 
1903, date of application in U.S.) 

28,782 A. Emer. Electric sectional furnace”. (Date applied for, May 23, 
date of application in U.S.)* 

28,795 G. Liporr. Electrically-operated trains. * 

28,794 J. H. WooLRICH and E. R. Smit. Are lam] s. 

28,805 C. P. E. ScHNEIDER. Electric furnaces.* 

28,806 and 28,807 C. BAkELEY and J. H. SCHRAGE. 


descent lamps.“ 
January 1, 1904. 
12 T. W. S. HuTcHINS. Mauchester. Dynamos and motors. 
26 CuRTIS'8S AND Harvey and T. Marson. Electric fuses for blasting. 
55 G. Hatt. Manchester. Trolley wires of electric tramways. 
45 J. RICHMOND and R. F. Carey. Electrically- controlled lifts, 
74 W. MoszLEY. Electric bell indicators. 
86 P. KiRKUP and W. ALoERSON. Shot-firing batteries for blasting. 
January 2, 1904. 
97 J. Ross, T. Henwoop and J. Squi&E. Torpo:nt. Trolley-sheave guide 
for finding the wise. 
107 S. EvERsHED and EVERSHED AND VIGNOLES. High-tension generatora. 
115 G. FUrst and T. Kraar. Telephones aud time recorders therefo-.* 
114 P. DurLos. Sparking plugs. (Date applied for, Jan. 7, 1903, date of 
ap; lication in France.)“ 
121 F. W. ре Tati (Cooper-Hewitt Electric Co., U.S. ). 
electric apparatus. 
124 M. BARBARA. Electrically transmitting, receiviog and 
signals.“ 


Sockets for incan- 


Gas or vapour 


checking 


SPECIFICATIONS PUBLISHED. 
Norz.— All specifications can be obtained at the uniform price of 8d. each. 


1903. 

1,053 CAROLAN (G.E. Co., U. S.). Electric power-trausmitting mechanism. 

1,2255 RaiNs. "Trolley standards. 

2053 ARMSTRONG and OnLiNG.  Electro-capillary relays and tho like. 

2,574 HEcHWwART, CoLTRI & Cis. Electrolytic process for direct extra:. 
tion of metals from ores and for precipitation of metala from 
solutions. (Date applied for, Aug. 1, 1902.) 

5,509 SPERRYN and Woop. Lamp- holders. 

5,675 BRECKNELL, Monro and Rogers. Automatic shunt ing points for 
trolley wires. 

5,019 Номтев. Appliances for radiation trestmont of lupus, &e. 

5,237 CaROLAN. (G.E. Co., U.S.) Controlling electric mo-ora. 

5,288 CaROLAN. (G.E. Co., U.S) Instruments for determining power- 
factor of alternatiug-current circuits. 

6,165 HaubiNaHAM. Suspending electroli»r + 

6,169 ELKINGTON & Co., LockERBY AND WILKINSON (Lro.) anl RTDZ A. 
Manufacturing letters and the like in metals by deposition. 

6,515 Herz. Alternatiog-current gener tor f r ignition of explosion 
motors. 

6,343 WARD. Safety guard for use ou electric cara. 

6,576 Best. Electrically igniting minera' safety lamps. 

7,625 ALDwoetH. Trolleys for ele-tric tramears. 


the details of the pension deed. I may simply say at this stage that it 
is not constructed on the footing of requiring contributions from the 
members of the staff who will benefit by it; that there will be a board of 
advisers appointed, on which the managers of some of the branches of 
this company will be represented, and the names of those permanent 
employés who would naturally become recipients of the pension fund 
when, through infirmity or age, they become no longer capable of doing 
their work, will be scheduled, and over and above that the pension 
board will have the power of granting gratuities on very special occasions 
to those who are not permanent employés of the company—workiny 
men and so forth. Supposing a working man is killed and a widow lett 
without means, a gratuity will be able to be given in that way to them 
also. Ido not think I have anything further to call your attention 
to regarding the paragraph in the report or the figares, so I will ask Mr. 
Chapman to give the meeting some explanation of the nature of the 
pension deed. | 
Mr. CHAPMAN : The pension scheme is constituted by a trust deed which 
has the scheme scheduled to it. The deed is proposed to be made between 
the company on the one hand and the trustees on the other hand, the first 
trustees being your respected chairman and the managing director of this 
company, Mr. Shuter, whom you all know, and also Mr. John George Grithths, 
who has been for many years connected with the company, and has kindly 
consented to act as a trustee. The deed begins by reciting that you sanc- 
tion the payment of £67,085. 3s. 6d. to the trustees for the purpose of the 


fund, and also that, with the like sanction, further payments may here- 
after be made to it. It then provides that the trustees are to stand 
possessed of these moneys upon the trust of the deed and for the pur- 
poses declared by it, and when you come to the operative part, it 
authorises the trustees to invest the funds in what are known as trusiee 
securities, and the investments which are to constitute the fund, and 
the income, are to be paid and dealt with according to the scheme 
in the schedule. Then come a number of provisions relating to 
the number of trustees, and their being added to and their retirement. 
and the investments of property and so on, and there is also the usual 
indemnity clause relieving the trustees from liability except for their 
own acts as embodied in the deed. It is also provided tha: an 
order for the consent of payment out of the funds may be made or given 
by a majority of the trustees, and they have power, with the sanction of 
the Court, to make modifications in the various provisions. So much 


10,697 ZtecenBperc. Watt-bour ue ter. 
12,906 BnsckN&LL, Musro and Racers. Trolley wheels. 
13,027 Weston. Rheostats. 
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COMPANIES' MEETINGS AND REPORTS. 


Telegraph Construction and Maintenance Co. (Ltd.). 


The fortieth ordinary general meeting of this company was held at the 
offices, 38, Old Broad-street, E.C., on Tuesday, Sir Ковент G. W. HERBERT, 
G.C.B., presiding. 

The SECRETARY (Mr. E. Dickens) read the notice convening the Mgr 
meeting and the certificate of the auditors. The report and accounts | for the deed itself. Then you come to the scheme which is scheduled tc 
were takon as read. it. In the first clause the scheme defines the beneficiaries. They are 

The CHAIRMAN said: Gentlemen, the year 1903 has been a suc. | persons who at any time have been in the company’s service, and any 
cessful and an industrious year for the company. As you were informed | person directly or indirectly dependent upon them for support. N> 
at our July interim meeting, we succeeded in that month in completing | beneticiary has any right to contribute to or share in the fund. The pss- 
the laying of the second great Pacific cable that we have been concerned in | ments are such as have been already indicated by the chairman. First. 
—between Honolulu and Manila, a very large undertaking. You may | assistance by way of compassionate allowance; then payment of pensions 
remember the length was 5,000 odd knots. Our ships returned from that | as the administrators may determine; and, lastly, by purchase o: 

operation, after the date of the meeting, in very good order, and having | annuities for fixed amounts for the life of the beneficiaries or otber 
contended against considerable difficulties in various points of their work, | persons. The administration of the fund is committed to a b.dr 
and having surmounted them with that ability which is characteristic of | called the administrators. That body is made up of two others. o 
Mr. Lucas, our engineer-in-chief, and of the captains of the ships. I | being trustees and the other the advisory committee, as i$ 1s ealled. 
may mention, as a rather trivial matter, that on the journey home | The advisory committee consists of the directors as ex-officio member- 
one of our cable ships was able to pay its homeward expenses by | and, in the first instance, of three gentlemen who are respectively tb- 
undertaking a little amount of traffic which fell within its way, which | present manager of the works at Wharf-road, the present manager of th: 
shows that the ships are available occasionally for that purpose when | works at East Greenwich and the secretary of the company. Then there 
they are coming away from their regular work. I think it will be agreed | are provisions for filling up vacancies and retirement, and so forth. Tix 
by you all that, looking to the high pressu:e under which our work has | powers of the administrators are contained in clause 9. The administratet. 
been done during the last two years, sometimes 40 miles of cable being | shall have full power to administer the fund by determining the condit: «a~ 
made in a day, and even 60 miles in a day, it is highly satisfactory that the | under which any person may become or continue to be entitled to the bene: а 
cables should have stood so well, and should have been, up to the present | of the fund, the amount and nature of the payment to be made, an v 
time, as I hope they will be for a much longer period hereafter, amongst | make and alter from time to time the rules and regulations for admir $- 
the highest class cables that have ever been laid, transmitting their mes- | tering the fund. The administrators are then authorised to have a 
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secretary and other assistance, and an office, and to carry on and pay 
the expenses of administration out of the fund. The scheme also 
provides for ordinary meetings being held of tbe administrators every 
six months, at which a statement of the condition of the fund, and of 
the receipts and payments, shall be presented. And then come what 
may be called the ordinary regulations with respect to the summoning 
of meetings, the serving of notices, quorums, and votings, which will 
be by majority, the chairman baving a casting vote, and the power 
of the administrators to make rules for the conduct of their own busi- 
ness. Then it is provided that the income of the fund shall be first had 
recourse to for the payment of expenses and so forth, and subject to that 
the capital may be had recourse to. The unapplied income may be kept 
in hand so far as may be necessary, and the remainder of it is to be 
invested in the same way as the original funds of which the pension fund 
is made up. Provision is made that on the company ceasing to carry on 
business, or winding up, annuities may be purchased for persons who are 
or who may be at the time recipients of any pension, and any surplus 
the trustees are to administer or apply as the Court may direct. 

The CHAIRMAN then put the resolution with regard to the acceptance 
of the report and accounts — That the report and accounts of the 
directors to Dec. 31. 1903, submitted to this meeting be and the same 
are hereby received and adopted, and that a dividend of 24s. per share, 
together with a bonus of 12s. pev share, making a total of 36s. per ehare 
(in addition to the 12s. per sbare interest or interim dividend paid to 
June 80, 1903) be paid upon all shares of the company for the year 
ending Dec. 81, 1903, and that such dividend and bonus be paid free of 
income tax.” 

Sir JAMES PENDER, Bart. : I have pleasure in seconding that. 

Mr. CROFT: I should like to congratulate you and the Board upon 
the very satisfactory vise which you have produced at this meeting, 
and I do not think there is anything which you have omitted except 
allusion to one subject which is always of special interest to the share- 
holders in this company; and I suppose, from the fact that you have 
not alluded to it, vou do not attach a great deal of importance to it. Of 
course, I refer to the Marconi system of wireless telegraphy. I suppose, 
from your silence with regard to that matter, that the Board do not regard 
it as a very serious thing with which we have to face the future. 

The CHAIRMAN : That is so. 

Mr. CROFT: I think I need only add, on behalf of my fellow share- 
holders, that we congratulate you on the very satisfactory report you 
have presented. 

The CHAIRMAN: With regard to the system of ethereal or aerial 
telegraphy, there are now a good many systems on foot in the world 
besides the Marconi system. There is a German and an American 
system. The gentleman who has addressed us has exactly stated what 
is the situation of the board with regard to that. We feel that no 
progress has been made in the Marconi operations which at all indicates 
any danger to our particular province of submarine cable work. We 
are aware that very useful work is done and will be done, and it will be 
somewhat developed no doubt by this system of wireless telegraphy for 
short distances communicating with ships from 60 to 100 or even 200 
miles from the shore But we have seen nothing yet to make us believe 
that important commercial and political messages can be transmitted 
from one side of the world to the other with rapidity, security, and 
secrecy, and it was for that reason that it did not occur to me at all to 
bring the matter of Marconi before the meeting, but that is how it stands. 

The motion was adopted unanimously. 

The CHAIRMAN: I now propose — That the form of trust deed 
constituting a pension fund for employés of the company and their 
dependents, in accordance with the scheme for the administration thereof 
scheduled to the said deed which has been submitted to this meeting, 
be and the same is hereby approved. And that the directors be and they 
are hereby authorised to carry the same into effect, with or without 
modification as they shall think fit, and to take all steps necessary or 
ргорег in that behalf, including the payment to the trustees of the said 

eed of the sum of £67,085. 3s. 6d. appearing in the balance-sheet on 
Dec. 81, 1903, as set apart for the purposes of the pension fund, in order 
that the same may be held and applied by the said trustees upon the 
trust, and for the purposes set forth in the said form of trust deed and 
the schedule thereto." 

Sir JAMES PENDER, Bart.: I beg to second that. 

The CHAIRMAN : Now, has any gentleman any remarks to make? 

Mr. CROFT : Of course, I think it is a most excellent thing that this 
pension fund has been established, because I am quite sure that 
our employés have served the company with very great zeal and ability, 
and are certainly deserving of having provision made for their retirement 
from the service. What I should like to know is: Supposing a man 
employed by us should take proceedings under the Workmen’s Compen. 
sation Act, whicb, as you know, in all businesses is a very fertile source 
of litigation —and very properly so iu proper cases—if a man did take 
proceedings against the company would he be entitled toa pension? I 
imagine that there is provision made for the administrators making rules 
and regulations; in fact, the solicitor read out something to that 
effect, and that, I presume, would be taken into account in framing 
the rules, because I think it would bə rather an anomalous thing 
that a man who took proceedings should be entitled to a pension. 
I think the company would in any case act very liberally and probably 
very generously towards its employés, and I hope the occasion may not 
arise, but assuming it did and that a man took proceedings against the 
company, I should like to know whether the dircctors would consider that 
would disentitle him to a pension hereafter. 

The CHAIRMAN : Any compensation that may be awarded by a Court 
of Justice in the event of proceedings being taken in the manner suggested 
by Mr. Croft would not be payable out of this pension fund but would 
fall upon the general funds of the company, and it would depend very 


much upon the result of the proceedings taken by such a person as to 
whether he would be equitably and reasonably entitled to any considera- 
tion from the pension fund. If the judgment of the Court appeared to 
indicate that he had wantonly and without good ground made charges 
against the company, of course the administrators of the fund would take 
that into their serious consideration if he came before them in any way 
as a claimant as having been a former employé. He could not possibly 
come upon the pension fund, because working men receiving ordinary 
weekly wages are not pensionable or liable to receive gratuities from the 
fund unless specially placed on the list in consequence of some peculiar 
recommending circumstances in their case. I take it that you will agree 
to the resolution which I have read with regard to the pension fund. 

The resolution was carried unanimously. 

The retiring directors, Sir Robert Herbert and Sir James Pender, were 
then re-elected, and the retiring auditors, Mr. John Gane and Mr. P. A. 
Glegg, were re-appointed, and the proceedings terminated. 


Hart Accumulator Co. (Ltd.) 
The fifth ordinary meeting was held on Wednesday, Mr. G. W. Кірр 


residing. 
d The SECRETARY (Mr. J. H, Poulton) read the notice calling the 
meeting and the auditors’ certiticate. 

The CHAIRMAN said, I think we can congratulate ourselves on 
another sucoessful year, although competition in our particular business 
has become keener than ever. Every battery company is trying to get 
work, and in doing so have practically to reduce their prices. Although 
we have had a very successful year, perhaps our profits do not appear to 
have warranted our paying the same dividend we paid last year, but we 
could easily have paid t the 15 per cent. to the shareholders this year as we 
did last. Our business is so increasing that we have thought it advis- 
able to start another branch in Birmingham. This we did in January, 
and it is too early yet to say whether that is going to be & success 
or not, but we think we are doing the proper thing in having a 
representative in Birmingham as well as in Manchester. Two or 
three years ago I announced that our manager was busy designing 

lates for automobile work, and he has now no* only designed one plate 
but a dozen, and we have put them on the market. They have proved a 
success, and we are doing a considerable business in the automobile trade 
to day. I think the plate, which is Mr. Clark's latest invention, when it 
is put into use, will be better than we have had before. There has been 
a considerable increase in our South African trade. We have Hart 
batteries in use out there and if these prove successful we may look for a 
great increase in our trade with that part of the world. I think we ought 
to pay & just tribute to our manager and the staff in general for the 
ЕКА with which they have worked during the year. Unless we had 
our men working with the feeling that they are being paid for what uud 
are doing and that they are working for generous masters I do not thin 
we could have attained the results we have to-day. The orders received 
for the current year so far are about up to the average, but our sales are 
considerably more than the average of any preceding year. I now move 
the adoption of the report. | 

Mr. 8. W. HART seconded the motion, and it was carried unanimously. 

The dividend of 1: 8 т cent, (less tax) was then approved, and the 
retiring directors (Mr. W. Kidd and Mr. George Hay) were re- elected. 

The CHAIRMAN proposed a vote of thanks to the manager, secretary, 
and staff, and praised their energy and devotion to the interests of the 


oompany. 

Mr. GEORGE HAY seconded, and said Mr. Clark had thrown bis 
whole heart and soul into his work, and in their secretary (Mr. J. H. 
Poulton) the directors placed the utmost confidence. 

The vote was carried unanimously. 

Mr. CLARK said the company had done about £15,000 worth more 
work in 1903 than in the preceding year, but on account of keen com- 
petition they had had had to sacrifice a certain amount of profit. 

Mr. POULTON also acknowledged the vote. 

A vote of thanks to the chairman was carried, and after an extra- 
ordinary general meeting had approved resolutions to increase the capital 
of the company from £40,000 to £60,000, the proceedings terminated. 


BLACKHEATH AND GREENWICH DISTRICT ELECTRIC LIGHT CO. 
(LTD.)—The chairman (Sir John A. Willox, M. P.), at the meeting on 
Friday last, said there had been a substantial increase in the number of 
their consumers and lamps connected. The latter was the largest they 
had had—15,624 8c.p.—bringing up the total to 60,540 8c.p. lamps. 
Since the end ofthe year the progress continued unchecked. There was 
& steady and continuous increase in revenue and in the profit realised. 
In the four years that thecompany had been at work the gross profits had 
grown from £144 to £11,041. After meeting all charges, there was a net 
profit in 1902 of £2,909, and last year £8,001. In 1902 they set aside 
£1,000 for depreciation, and last year they had increased the amount 
to £1,250, and they had also written offlast year £1,185 from preliminary 
expenses, After making these provisions and providing for interest, the 
surplus was £5,219. They might have declared a dividend of 3 or 4 per 
cent. for the year, and as they were large shareholders their natural bias 
was in that direction, but on consideration they had come to the con- 
clusion that in the permanent interests of the company it would not be 
judicious to pay а dividend this year. The bill promoted last session 
to acquire the Lewisham and Penge undertakings and to purchase the 
undertaking of tne Crystal Palace District Electric Light Co. had been 
passed, and ihe transfer took place on Sept. 30 last. After protracted 
negotiations a provisional agreement had been entered into for the pur- 
chase of the whole undertaking of the Crystal Palace Company, including 
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generating stations, mains, &c., for £67,500, payable in instalments. The 
total expenditure on capital account to Dec. 31, 1903, had been £121,408, 
so that they propose to acquire the concern for little more than half its 
original cost. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY CO. (LTD.) — The 
directors’ report for the year ended December 31 shows a credit balance 
of £29,233. 18s. 1d., or with £888. 8s. 8d. brought forward and 
£335. 78. 10d. interest received, £30,457. 148. 2d. Deducting £2,424. 3s. 
for interim preference dividend and £5,881. 11s. 10d. interim ordinary 
dividend at the rate of 9 per cent. per annum for the half-year to June 30, 
the directors recommend that the remaining £22,151. 19s. 4d. be dealt 
with in applying to depreciation £7,500, balance preference dividend 
£2,307. 17s., balance ordinary dividend at the rate of 11 per cent. per 
annum (making 10 per cent. for the year) £7,357. 16s. 3d., directors’ 
additional remuneration £806. 18s., leaving £4,179. &s. 1d. to be carried 
forward. The particulars published with the report show an increase of 
17,527 8 c.p. lamps over 1902, bringing the total to 154,853, an increase 
in number of customers connected from 2,979 to 3,326; gross revenue 
increased from £45,655. 28. 7d. to £50,272. 18s. 7d., expenditure 
increased from £19,036. 4s. 8d. to £21,039. 0з. 6d. and net receipts 
from £26,618. 17s. 11d. to £29,233. 18s. 1d. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The directors’ report for 
the year 1903 states that the profit amounted to £33,054. 19s. 2d., or, 
with £311. 12s. 10d. brought forward, £33,366. 12s. After deducting 
interest (£6,815. 1s. 5d.), interim preference dividend (£900), interim 
ordinary dividend of 4 per cent. per annum (£4,443. 12s.) and amount 
written off suspense account (£1,607), there remains £19,600. 11s. 7d., 
and the directors recommend that £9,724 be placed to renewals and 
depreciation, £900 to balance of preference dividend, £7,776. 6s. for a 
further dividend at the rate of 74 per cent. on the ordinary shares (making 
53 per cent. for the year), leaving £1,200. 5s. 7d. to be carried forward. 

he increased basiness of the year has been accompanied by an actual 
reduction in working costs. Further capital expenditure of £3,026. 2s. 7d. 
has been incurred during the year in connection with changing the system 
of supply from 100 to 200 volts pressure. The number of lamps connected 
on Dec. 31 was 195,235. an addition of 19,233 during the year, and the 
improvement in the units sold perlamp continues. The total number 
disposed of in 1903 was 2,739,352, or 481,793 more than the previous year. 


CITY OP LONDON ELECTRIC LIGH!ING CO. (LTD.) —The report of the 
directors for the year ended Dec. 31 states that the expenditure on capital 
account for the year amounted to £81,029. 12s. 7d. The total revenue 
(including interest on deposits, investments, &c.) was £242,885. 19s. 5d., 
and total expenses (including interest transferred to debenture stock pre- 
mium redemption and staff superannuation) £109,965. 15s. 11d., leaving 
£132,920. 3s. 6d., added to £22,619. 3s. 5d. brought forward, making 
£155,539. 6s. 11d. From this sum debenture interest absorbs £31,825, 
and reserves £45,500, leaving £78,214. 6s. 11d. The directors recom- 
mend the following dividends for the year:— Preference 12s. per share 
(6 per cent.), of which half was paid in July; ordinary 10s. per share 
(5 per cent.), of which half was paid in July. The dividends absorb 
£56,332. 12s. 6d., leaving £21,881. 14s. 5d. to be carried forward. 

In the private supply of current the average prices obtained by the 
company have decreased from year to year since 1897 from 7:304. to 
8:72d in 1903. During 1903 the number of customers being supplied with 
current increased from 10,988 to 11,197, and the equivalent number of 
8 c.p. lamps connected from 574,158 to 640,685. On Feb. 10, 1904, 
there were 700,766 equivalent 8 c.p. lamps applied for, out of which 
661,195 were connected, and the number of customers was 11,255. The 
units sold during the year (excluding public supply) numbered 13,596,075, 
compared with 12,988,615 in 1902 and 11,526,951 in 1901, and the gross 
revenue showed a decrease from £250,667 to £242,886. The balance to 
credit of reserve at Dec. 31, 1908, was £219,642, 8s. 11d., in addition 
to debenture stock premium fund, £50,860. 2s. 4d. 

Contracts with the Corporation of London —The judgment of the House 
of Lords in August last had, in effect, reference only to the public lighting 
of the main thoroughfares of the City, and does not in any way affect the 
validity of the company's statutory powers for the supply of electricity for 
lighting and motive power to private consumers throughout the City. The 
company is continuing the supply tothe public street lamps as heretofore. 


W. Т. HENLEY'S TELEGRAPH WORKS (LTD.) —Thc directors report for 
1903 states that the net profit was £44,450. 8s. 6d. After payment of 
directors' and auditors' fees, interest and income tax, and making the 
usual allowance for depreciation of buildings. plant, machinery, &c., there 
remains £36,742. 133. 6d., or, with £25,967. 13s. 114. from last year, 
£62,510. 7s. 5d. £1,000 has been transferred to debenture redemption 
fand, and the directors recommend payment of a dividend on the ordinary 
shares at the rate of 15 pet cent. (less tax). An interim dividend of 
0 per cent. has been paid. Including the preference dividend for the 
year, these items amount to £3,5125, leaving £27,585. 73. 5d, to be carried 
forward. The directors have elected Sir Alfred С. Lyall, G. S. I. E., K.C.B., 
to a seat on the board. 


LONDON ELECTRIC SUPPLY CORP. (LTD.)—In their annual report for 
the year ended Deo. 81 last the directors show that the profit was 
£36,177. 19s. 9d., or with interest and amount brought forward 
(£1,576. 88. 7d.) £37,754. 88. 4d. Out of this sum interest to Dec. 81 
(£14,816. 1s. 9d.) has been paid, leaving £22,038. 68. 7d. Thedirectors propose 
to pay the balance dividend on the preference shares, requiring £14,952, 
to put £6,000 to reserve, and to carry forward £1,986. 6s. 7d. Supply 
of current has been efficiently maintained during the year, and the cost 


mend the creation of 20,000 more preference shares. 


of production still further reduced. The number of lamps connected 


has been increased by 9 per cent., or the equivalent of 17,877 lamps of 


8c.p. Capital expenditure was £36,198. 0з. 10d., necessitated by the 
expansion of the company’s lighting business and the contract with the 
London County Council to supply power to their tramways in South 
London. This supply commenced on Jan. 17 and is tending, as expected, 
to reduce the average cost of generation. The company is approaching 
the limits of the capital powers created in 1888, and the directors recom- 
The plant and 
machinery have been maintained out of revenue, and are in efficient 
condition. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—The chairman 
(Dr. John T. Merz) at last week’s meeting said that 9,633,625 units of 
current were sold during the year, against 5,537,500 in the previous 
year. In previous year more than half the units sold were in connection 
with the Walker and Wallsend Gas Co. Last year they had taken over 


the business of the Walker and Wallsend Co., and became not only sellers 


but distributors. They had, therefore, to bear the additional cost of dis- 
tributing, which was considerable. The County of Durham Power Co. 
had received a large supply in bulk to their station at Gateshead, and a 
smaller quantity had been sold to the Tyneside Tramways Co. The 
gross profit for the year was £42,567. 4s., against £26,522 the year before. 
The company had acquired an interest in the Priestman Power Co. At 
first that company limited its operations to Newcastle, but they had not 
lost sight of the fact that the company desired to extend its operations 
over Northumberland and Durham. 


SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.—At the meeting on 
Monday the chairman (Mr. J. E. Ellis, M.P.), said the additional 
expenditure during the year of £11,030. 11s. 10d. was made up of four 
items—the acquisition of new offices, the laying down of new machinery 
(including a new 500kw. generator), the relaying, improvement and 
extension of mains throughout the borough, and the enlargement of the 
generating station for the reception of the new machinery necessary for 
traction. With respect to the generating station there had been 
an outlay of £11,000. To moet that expenditure there had been an 
increase of capital during the year of £10,000. They had called up all 
the money due on the 8,000 shares, and had issued another 1,000 shares. 
on which on the last day of the year there was £1 called up. They 
would call up all those shares during the year. With regard to 
premiums, he held that all premiums should go to reserve, depreciation 
or something of that kind, and dividends should not be enhanced by 
premiums. There had been written off depreciation £1,400. Their 
total revenue amounted to £11,232, an increase of about 10 per cent. on 
the year. The balance divisible was £5,890. They paid in August & 
dividend of 24 per cent. (5 per cent. per annum for first half-year) which 
absorbed £1,775. There was now, therefore, available for dividend 
£3,562. They proposed to pay 44 per cent., which would absorb £3,501. 
and carry forward £57. They had entered into an agreement during 
1903 with the tramway company on terms satisfactory to both parties, 
which would result in their machinery being employed during the daytime. 


SOUTH LONDON ELECTRIC SUPPLY CORP. (LTD.)—The directors 
report for the year ended Dec. 31 shows total receipts for the year 


£45,273. 14s. 114., outgoings £26,337. 8s. 6d. After placing £4,000 € 


depreciation (bringing this fund to £6,448. бв. 73.) and writing £4,020 of 
preliminary expenses, there is a balance of £10,160. 16s. 1d. The direc- 
tors recommend a dividend of 3 per cent. per annum, carrying for¥ 

£410. 10s. 1d. The plant, machinery and mains have been meintainel 
in a high state of efficiency. The supply of power to London Count! 
Council for working the tramways was commenced on May 15, and has 
been uninterruptedly continued since, resulting in a considerable reduc- 
tion in cost per unit sold. At the end of 1903 there were connected © 
the company’s mains the equivalent of 91,902 8 c.p. lamps, an increase 
of 19,301 lamps for the year, or over 26 per cent. At the present time 
the number on circuit is 92,321, besides applications for а further 5.000. 


CITY NOTES. 


Ea, 


MEMORANDA.—Bank rate 4 per cent. (sinoe Sept. 8, 1903). Price ‹! 
silver 268d. per ох. (March 3). Consols Mis for money. 8—5. 
for account; 24 per cent. annuities 85—85} (March 8). Consols Pay E 
April 7; Stocks and Shares Continuation Days, March 8 and 20. 
Ticket Days, March 9 and 27; Pay Days, March 10 to 28; Mining Share 
Carry-over Days, March 7 and 25. 


COMMERCIAL CABLE CO. (LTD.) — А quarterly dividend of 2 per cent. on 
the capital stock has been declared, payable April 1, out of the net de 
ings of the company. The transfer books will be closed on March $0 an 
re-opened on April 5. 

OOUNTY OP LONDON AND BRUSH PROVINCIAL ELEOTRIO LIGE ser 
00. (LTD.)—The directors recommend the payment of final di 
upon the ordinary shares at the rate of 4 per oent. per annum (less be: 
for the half-year endcd Dec. 31 last, making 4 per cent. for the y 
(arter taking £10,000 from revenue for depreciation, &c., and ступ 

orward over 45,000); and the balance dividend on the 6 per ce? 
preference shares for the half-year to the same date (less tar. 
transfer books are closed from 3rd to 14th inst. inclusive. 
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ABERDEEN SUBURBAN TRAMWAYS 00.— At the meeting on Monday 
the directors’ report stated that a contract with J.G.White & Co. had been 
arranged for the construction of the Donside line and the Deeside line as 
far as Bieldside. 

BLACKPOOL AND FLEETWOOD TRAMWAYS CO.—The directors’ report 
states that, including the amount from last year, the balance of profit, 
after providing for interest, is £10,678, and the directors recommend a 
dividend of 9 per cent. per annum. This was agreed to at the meeting 
on Friday last. 

CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.)—At the meeting last week 
the chairman (Mr. D. Munsey) said that the new provisional order author- 
ised extensions outside the limits of the borough and the company had 
already spent between £1,500 and £1,600, which they regarded as a lucra- 
tive investment. They had sold 40,000 units more than in the previous year. 
They proposed to place £1,500 to depreciation. The progress of the 
company continued satisfactory, and after July they intended to make a 
reduction in the price of electricity from 7d. to 6d. per unit. Mr. A. A. 
Campbell Swinton said that some time ago the British Electric Traction 
Co. proposed to take over and electrify the Cambridge tramways system, 
and an agreement was made by which their company were to supply 
electric power, which would mean a revenue of about £2,000 a year. 
Nothing had yet been done in the matter, however. 

CONSOLIDATED ELECTRICAL OO. (LTD.)—Warrants for the payment 
of the interim preference dividend have been posted. 

ISLE OF MAN RAILWAY CO.—Sir J. Denison-Pender presided at the 
annual meeting at Douglas on Saturday last, and announced that arrange- 
ments had been made to purchase the Manx Northern Railyay and the 
Foxdale Railway Companies’ undertakings for £67,000. The company 
would, he believed, benefit by the purchase, and the shareholders in the 
purchased companies would receive a sare return on their investments. 


METROPOLITAN ELECTRIC SUPPLY OO. (LTD.)—The directors have 
decided to recommend а final dividend of 9s. 6d. per share, being at the 
rate of 94 per cent. per annum, making a total dsitribution of 17s. 6d. 
рег share, or 8$ per cent., for the year. £18,000 has been placed to 

epreciation and reserve and £2,485 carried forward. 

NORTHALLERTON ELECTRIC LIGHT ARD POWER OO. (LTD.)—At the 
meeting last week, the directors' report stated that the protit for 1903 was 
£202. 12s. 7d., oompared with £152. 4s. 6d. last year; but after paying 
interest (£218. 4s. 8d.) and providing for depreciation on motors, meters 
and free-wired installations there was a credit balance of £44. 8s. 4d., 
compared with a debit balance of £34. 10s. 3d. The demand for current 
for both lighting and motive power is steadily increasing. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
ordered the further issue of £12,500 4 per cent. perpetual first mortgage 
debenture stock of the Electric Construction Co. (Ltd.) and £50,000 44 per 
cent. debenture stock of the Isle of Wight Electric Light and Power Co, 
(Ltd.) to be quoted in the Official List. 
|. UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—The 

Hon. Sydney G. Holland has been elected a director of this company. 

VICKERS, SONS AND MAXIM (LTD.)—The directors recommend the 
usual preferred and preference dividends, and a further dividend of 
ls. 8d. per share (tax free) on the ordinary shares, making 2s. per share 
(10 per cent.) for year. £85,000 is carried forward, after placing £100,000 
to reserve. 

—K— —.:.—.... от == 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
| REGISTERED, &c. 


— р 
W COMPANIES. 


CLEMINSON ELECTRIC LAMP ATTACHMENT (LTD.)—Reg. Feb. 25, 
capital £2,500 in £1 shares, to adopt agreement with N. Cleminson and 
to carry on the business of electric light engineers, electricians, con- 
tractors, manufacturers of and dealers in electrical, telegraph, telephone 
&nd traction supplies and applianoes, manufacturers of switchboards, 
switches, cables, electrical plant, instruments, appliances, &. First 
directors, J. Allen, D. E. Anderson and F. K. Macmorran. Reg. office, 
19 and 20, York-chambers, 27, Brazennose-street, Manchester, 


RHODES ELECTRICAL MFG. CO. (LTD.) — Reg. Feb. 25, capital £60,000 
in £1 shares (2,000 deferred), to acquire business of manufacturing elec- 
trical engineers carried on at Bradford and London as the Rhodes 
Electrical Mfg. Co., to adopt an agreement with A. L. Rhodes, S. H. 
Fielden, J. A. Halford and H. H. Hopkins, and to carry on the business 
of electricians, electrical, mechanical and general engineers, makers of 
electric tramcars, moter cars, carriages, makers of and dealers in electric 
light cables, telegraph and other wires and accessories, dynamos, motors, 
telephones, bells, electroliers, arc and other lamps, electric light fittings, 
heating and cooking apparatus, insulating materials, &o. The subscribers 
are H. Holt, electrical engineer, F. Maddocks, T. J. Booth, May W. Vockers, 
F. Hertzberg, Ethel C. McDonald and H. H. Hopkins, engineer. Reg. 
office, 70, Bishopsgate-street Within, London, E.C. 

RHODES ELECTRICAL (PARENT) SYND. (LTD.)—1teg. Feb. 25, capital 
£5,000 in 4,925 ordinary shares of £1 each and 1,500 deferred shares of 
1s. each, to carry on business of electricians, electrical and general engi- 
neers, electric tramear and motor-car manufacturers, manufacturers of 
electric cables, wires, fittings, &c. Reg. office as above. 

TRAMWAYS EXTENSION SYND. (LTD.) — Reg. Feb. 23, capital £5,000 in 
£1 shares, to acquire or construct and work (by electricity or other power) 
tramways, railways, &c. 


VAUGHAN, BROWN & CO. (LTD.)—Reg. Feb. 24, capital £15,000 in £1 
shares (8,000 preference), to acquire the business of electric light and 


ventilating engineers and art metal workers carried on as Vaughan and 
Brown, to adopt an agreement with T. W. and G. C. Vaughan, and to 
carry on the said business and that of manufacturers of and dealers in 
motors, batteries, arc and incandescent lamps, electroliers, art metal 
work, chandeliers, electric light fittings, &c. The subsoribers (with 100 
preference shares each) are J. В. Shendar, Н. Marlow, engineer, A. Balder- 
son, E. I. P. de Laroque, T. W. Vaughan, engineer, E. S. Fergusson, J. W. 
Hyde and F. S. Guy, engineer. 


MORTGAGES AND CHARGES. 
DERBYSHIRE AND NOTTINGHAMSHIRE ELECTRIC POWER SYND. 
(LTD.)—Memorandum of satisfaction in full of charge dated March 19 
1902, securing £9,000, has been filed. i 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


[- Іво. AGORE 
Week GATE. . 

d enda i “al” Né Lo aso 
72 EE — _ weeks. Amount. Dec. (a) 
A Corporation | Feb. 27 1067 T 504 39 RUE Me 
Airdrie ...........-. e „ 19 201 К „ ы 
Ayr Corporation......... » 90 159 | - 1| 40 11,50 + 180 

ley 6666 2 6 600 0% өөө (X) 19 151 = 9 7 1,044 Lad 81 
CC » 19 1438 + . 87 2 818 + 198 
Bener District Council...... EE c n ua 21 9,141 Я 
enhea ea. [] - = FIT ae А 
Birmingham Corporation... н 21 806 , ca 8 9,855 Ке 
*Birmingham Tramways Co. „ 87 | 4,976 B+ 65 8 40,579 + 2618 
*Blackburn Corporation » 26 734 + 98 | §48 30,268 + 2,021 
Blackpool Cor ration... M 35 105 = 7 ит soe - — 399 

an eet ane. 90 1 - 44 9 1,539 - 81 
Blaekp'lStAnne's&Lytham „ 25 з + 148 117 9,497 + 1911 
Bolton Corporation „ 98| 157 — 58 4 , 86/48 + 8,977 
Bournemouth Oorporation.. и 94 863 — 5% 47 47,961 | “s 
*bredford Corporation ...... | » 28 3,32 + 108, 46 178467 + 922,796 
Brighton Corporation » 398 672 | - 38 | 47 ' 42,729 + 2,600 
Brisbane Tramway Jan. 18 | 2,297 — 16 2 4858 - 98 
*Bristol Trams & . Feb. 98 4,358 | + 94; 14 ' 62967 + 2,491 
*Buenos & Be Jan. 31, 29,960 + 117 15 50,551 + à 2,718 
Burnley Corporation......... | Feb. 9 | 861 + 196 48 905 + 9,011 
B corporation „ W 275 = 30 10,278 юч. 
Calcutta Tram Фо....... | „ 77 086,178 | + 84,770 Ө R312,255 + 860,871 
Camborne-Redruth ......... „ 29 91 sie 17 1,907 " 
сези ee qm | » 27 1,779 | + 188 48 . 98899 + 399,900 

e 000. .. „ ose | eee eco eee 60 
Central London Rallvay 1! 7138 + 744 5 63.117 480 
Chatham & Dist. Lt. Rys... „ 5] 44 + 10| 8 400 + т 
City & South London Rly., „ 2 3, 127 + 80 9 ' 9380 - 589 
Cork Electric Trams Со... 4 35 867 - 19| в. 811 + 2 
Darwen С ration ......... „„ 96 200 — 16 | 48 10,780 - 980 
Devouport & Dist. Trams... » 19 419 + 88 7 8, + 497 
Dover Corporation. .. „ 87 184 — 14 H8 > 10,495 + 96 
Dublin 80 Lucan Hallway... Е = Bir B| 9| W + 61 

ern eee , 

Dublin Unlted. . н 2 aan lo 11 98 95185 444 
udley—Stourbridge. „ 19 7823 T A AE 9 
Dundee Co tion ......... | „ 94 759, - 11 P | 84055 x 2.027 
East Ham Gounell... ее „ 7 508 ＋ 105 M8 , 81465 + 8,578 
Gateshead & Dist. Trams... , 19 844 + 24 7 6,181 + 292 
Glasgow Corporation.. . . | » 27| 12,997 | + 8233| 89 ' 590,496 + 68,349 
Gravesend—Northfleet...... „ 19 308 + 81 7 1,467 + 222 

Gt. Northern & City Riy... „, 27 88 TE 2 1,740 YT 

Greenock & Port Glasgow.. „. 18 i 158 + s 7 3,837 (+ 457 
U 080 T 

Halifax Corporation . „ 1 aos | + ge [1 6125 + 6,975 

Нағи hapoo] Tram Ways ...... » 19 940 | + 18 7 1,741 + 215 

FOTO ld ee 2 0 ee eve ITI oes 
Hull Corporation 98 | 1,895 192 | t48 91,588 7,279 
Ilkeston Corporation......... : 94 122 T э 16 1,798 ш к, 
ло сори ation EN T = M n 8 4,174 

* оооовавоо вее op = 82 ene [Ir] 

pb D NEU ББ, 
Lanarkshire Trams Ca.... „ 28 88 % ы — 

Leeds Corporation.... » 97 4,1763 + 187) 47 | 959,818 + 15,682 
„Liverpool Oorporation ...... „„ 209,257 + 148 76,116 + 2,886 
*Liverpool Overhead у... , 8 1.477 9 691 + 356 
London County Conndl „ 20| 9663 | + MM н | 458,670 + 80,327 
Manchester Corporation „ 27 | 10,578 | + 9,456 | 86 | 424,782 + 189,114 
Mersey Railway ............... „% 87 1.877 + 8 | 11,444 + 2,510 
Merthyr **6009000900900906009000009€9 ,9 19 187 | + 10 7 1,834 | + 1% 
Middleton „ 19 226 1 Т! 1,700 + 90 
Newoastle-on-Tyne Oorp...| , 87 8,23, + 250 8 | 670 + 8,984 
Newport (Моп.) ............... , 97 417 + 176 | 22 | 9,649 + 5,946 
Oldham, Ashton & Hyde... „ 19 472; - 8| 7 5,458 292 
Perth (W. A.) Elec. Trams. » 96 1,30 | + 177 8 ' 11,278 + 1,495 
Peterborough ........... "€ » 19 108 : - 6; 7 76 - 151 
Poole and District............ „% 19 2290 — 17 7 ABMS - 69 
Portsmouth Corporation. „ 87 1,301 | + 108 | #48 82,004 ‘+ 6,557 
поо ME „ 19| 1,560 + 86 7 11,358 + 738 

8 on.. ere ee eee eee eee i eee eee 
n ПТ 200. Tm [T] 19 81 | - 8 7 803 n 12 
Salford Corporation ......... „ 29 3,511 + 678) 48 | 182,864 + 50,847 
Siar НЕ — " i E - 7 815 —. 

e rporation ...... i 4 + 1149 , 218,598 + 17,889 
*Southampton Corporat'n n 25 '819 + 15 8 | 6767 i+ "996 
Southend Corporation ...... n 24 2z9 | + 41 47 14,626 ‘+ 2255 
Roath port Tramways » 19 296 | 4- 9| 7 | 1,680 + 155 
8. Staffordshire Trams. » 19 790 | + 47 7 5,186 + 944 
Sunderland Corporation » 23 1,024 | + 40 | 48 | 57,535 + 2,747 
*Swansea Trams ............... » 19 430 | + 21 7 | 8,261 + 184 
Taunton Trams ... » 19 45 | - 8 7 882 p 11 
Tynemouth and District » 19 199| - 18 7 1446 |— 14 

eside Trams Co. e. 276 | + 86 8 2,160 + 448 
allasey District Council. „ 27 660 | + 46 | {48 82,16 |+ 8,887 
hal akg le ire Fidei ask » 17 22 | - 1 1 156 |- 14 

42 n 002000006 6 ese өөө 969 LI] eee owe 
x „ District...) » 10 эн - 125 | 1 2,298 |= d 

orcester ..... %%, %%% РР] + 2 646 ! 
Wrexham. eere » 19 94 s 7 683 " 
Yorkshire Woollen District , 19 | 488 + 422 | 7 | 8,488 + 423 


|  ' (a) These 7 are with the corresponding period last year. 
ePartly electrical. t us 8 days. { Minus 2 days. I Plus 8 days. 7i Plus 9 days 
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ELECTRICAL шера SHARE LIST. 


price | Йй me Burnes, | Price | Ë Eom 
хам, wedi И E Dun WEEK TO is NAME. Wed, E DIVIDEND | "Waa y 
Mar. 2 3 | MAR. 2 Mar. E Mar. 2 
ELECTRIC RAILWAYS, TRAMWAYS,20. Ке Е dp TELEPHONES. ар 
3 10260, 0075 T Cm. Pf. 5 2 6 April, Oct| 4} * Chili Telephone (fully 36). — 43 514.3 
Do. Permanent 52 Deb. RA | 196 412 4 ae 72 . tNational Со. Pref. Stock .................. 6 0 0 
Auckland Elec. Trams 5% Deb. (red) а аа | 99} .. ЦВЕ. 5% Det, BEGO къаве кз» еа ИИИ . 611 8 | 
EXT Tramways Ога............... 7 —8 6 5 0 k .. | .. |] 10| 6/0 |t Do. 6 per Cent. Cum. ist Prei 13 —14 |4 5 9|Feb,Aug 187. 
Do. 5% Cum. Pref, .....-- e| 9 —10 |5 0 0 2^ К> | 10 6/0 |t Do. 6 per Cent. Cum. 2nd Pref. . 13)-14 | 4 2 9 Feb, Aug | . 
Do. 475 Deb. Stock (тей,)............... 90 —95 414 9 E a 5 2/6 t Do. 5 per Cent. Non-Cum, 3rd Pref... 5 —5} 4 15 8 Feb, Aug | bn 
Do. 5 perCent.Debs...............| 95 —98 |5 2 0 95 93} 923 [St. 34% Do. Deb. Stock 33 per Cent. (red.) . 95 —97 | 312 2 | June, 
Brisbane Electric Trams. Invest. Ота. 2 —3 T р is [St. 4% | Do. 4 per Cent. Deb. Stock (red.)...... 100 —102 | 3 18 5 .. ци 
Do. 5 Cent. Cum. Pref. ............ 517 8 „4 98} | 981 10/74 | Өт]... ene — 1—1 613 4|А 
^| Do. per Cent. Deb. Prov. v dia „| 97 —102 4 8 3 F 3 : 1 ..| Do. брег Cent. Cum. Prei. — 1 —13 << oe e u 
8% Bristol ways and Carriage Ord. 191 20 | 4 10 0 | Feb, Aug 213 5 30 | United River Plate ......................... «| 5 516 8 July ‘ 
Do. Qum. Pref. (fully paid) ..| 104—1 8 15 11 85 T 6 5| 2/6 Do. б per Cent. Cum. Pref. . 415 8 June, Dee 
Do. Cent. Debs. ............ sapsaeecs 108 —108 | 8 14 0 | Feb, Aug А St. 5% Do. брег Cent, Deb. Stock (red.) 102 -1 415 3 June, рес) .. .. | 
British’ lumbia Elec. Rlwy. Def. Ord.| 82 —85 |311 5 а già | 84 ,ELECTRIGITY SUPPLY 
Do. Pref. Ord, Stock .. . . 95 —98 5 8 8 2: iy 1| .. | Blackheath & Ur uwich. Dist, bra lt. p.) р.) i 4 x — * 
Do. ^ Cnm. Perp. Pref. ..........| 104—101 4 13 0 : ә» |] 2| D» 7% Cum, Prat. . . . . 1$—13 e» 
Do. per Cent. 1st Mort. . AES 1035 /—1057|4 7 0 Ы + St. 44% | Do. 44 Ast Db. Stk. Prv. Сіз. (rd. &con.) 115 —118 8 17 4 = . 
Do. E ancouver Power Debs............. 98 —101|4 9 1 ; 25 10 16% | Bournemouth & Poole Elec. Sup. N 124-1 518 6 es 124 
| British Elecro Traction Ord............. 9.—10 [8-0 6:1 ; 10% 9} 10| 4/6 Do. 4} тег Cent. Cum, Pref ............ 94 —1 459 ку 92 
Do. 6 per Ceat. Cum, Pref. ............ 104—111 5 5 4 Feb, Aug | 11 10% || 10 6/0 | Cum. Second Pref. .........| 103-114 5 4 4 4 
Do. 6 per Cent. Perpetual Debs ...... 120 —123 4 1 4 : 1224 |1204 [| 3*.| 437 Bo 4$ per Cent. Deb. Stock (red.) . 101 —104 | 4 6 7 P . 
Buenos Ayres and Belgrano Ord. 21—3 + а 5 .. Wi 3t. yA Bromley (Kent) El. Lt. &Power lstDebs. 100 —108 4 7 5 - . 
Do s per Cent. A Cum Pref....| 54—53 |5 4 0 са 58| 55 5 4'6 | Brompton & Kensington Elec.Sup.Ord.| 10 —10} | 4 15 3 > 1}. 
1 UM NC SER ni 5 514 3 м E 5| 3/6 Do. 7 per Cent. Pref. — esl 8 8 4|Mar,Sept| - . 
Do. 5 per Cent. Debs. ............... 104 —107 | 413 6 | “a 5| 8'0 | Calcutta Electric Supply Ord. ex rights E —7 4 12 10 ix - 
Do. 57 2nd Deb. Btock Prov. Certa. | 98 —101 | 4 19 6 | i St. 4% | Sentral Elec. Sup.Co.47/Guar.Db.8tock| 106 —109 | 3 13 8 | 2 
Buenos Ayres Elec. Trams Co, (1901) 5| 4/0 | Charing Cross & Strand Electric Sup... 45 414 2 Feb, Aug, 7: 1 | 
OY Deb. Bik. WOE.) 7... dave eo soon v 98 —100 5 0 8 5| 2/3 Do. б per Cent. Pref. . 51—5 4 5 9|Feb, Aug 5 
Calcutta Tramways ........................ „| 01-7 4 12 10 д 5 9/3 | Do. City Undertaking 44% Cm. Pref. nm 410 0 * — u 
Do. 44% let Deb. Stock (red.) iis — 104 —107 4 4 2 za 1044 5| 1/7 | Do. Do. (198)........ 43-5 £ 5 E 
Cape Electric Tramways Share inp | 1}—2 810 0 d St. 4% | Do. 4% Deb. Stock (гей.)..................| 102 —104 | 8 17 8 - "e 
Centra! L ondon Ordin Stock кары 92 —95 |4 4 4 June, ‘Dec oj эз 5| 20 | Chelsea Electric Supply Ord........ — 51 —6 411 8 M 44 
Do. 4 per Cent. Pref. Stock ............ 97 —100 |4 0 8 à | st | 44% |* Do. 43 per Cent. Deb. Stock ш 106 —109|4 3 1|4 4 
Do. Deferred ВїосК.................... — 86 —89 49 11 £ 873 5/0 | City of London Electric Lighting rd. 102—114 | 6 18 4 | Feb, Ang | 1} ! 
Do. 4 per Cent. Debs.. 110 —115 3 9 9 F 1108 | 10 €/0 | Do. 6 per Cent. Cum. Pref. 13 —14 |4 5 9 Jan, July , - 
City of Birmingham Trams. 57 Cm. Prf. 43-654 415 3 $ к: .. IN St. | 57 |* Do. 5 per Cent. Deb. Stock (red. )... 121 —126 3 19 4 In, Dec |. = 
Do. 4 рег Cent. Ist Mort. Debs. ...... 99 —102 3 19 0 * + .. Ist. 44% | Do. 44% 2nd Deb. Stock (red.) . .. .. | 101 —104| 4 6 7 d "s 
City and South London Rly. Con. Ord. 49 —52 4 11 4 Feb, Aug 51 | 50} | 10| 4/0 County of London & Brush Prov. Ord. T) -8 414 2 s ss] 
Do. 5per E Pep Pref.(1891) ... 123 —126 3 19 4 | Feb, Aug .. J| 10 6/0 Do. 6 per Cent. Cum. Preft............... 114—1 416 0 Mar, Sept... 
Io онога о 119 —122 4 2 0 i .. St. 44% | Do. 44% Deb. Stock (all paid) (red.) 103 —109 4 2 11 „ 1% . 
Do. (1901). әче анъ е айы ы des ы 118 —121 4 2 8 Ф .. | .. St. 27161 Do. Second Deb. stock Prov. Certs. 99 —102 «d ev d, - | 
Do. 4 per Cent. Perpetual Debs ...... 109 —112 | 311 7 | May, Nov |110§| .. 5| 2/0 | Folkestone Electricity Supply Co. Ога. 5ł}—6} |4 0 0 29 eH nm | 
Colombo Trams&Ltg.57 1st Mt.Db.(rd.) 102 —105 | 4 16 5 be ке .. St. 23% Do. 41 Ist Deb. Stock (гей.)............ 99 —102 4 8 8 .. ш 
* United Trams. (1896) Ltd., Ord.) 123 —5131 4 1 6 ss .. 1 10 .. | Havana Electricity Co. Shares. . 95—104 bb р >» - 
O 15 —16 |315 0 .. |} 5 36 | Hove Electric Lighting Ord.. 74-8} 5 0 0 — 
Я АРА gt. & Tract.ofAust.6%Cm. Pri. 3 —4 7 10 0 „ MSt.| .. | Iot W. Elec Lt.&* "ower41?/Db St (red.) 100 —105 T . 
Do. 5 per Cent. Deb. Stock (red.)...... 92 —97 5 3 1 S El l| .. | Kalgoorlie Elec. Power&Ltg. 6% Um Prf. #— ќа oe 1 
Gt. Northern & City Riy. Prf. Ord. (00) 7—8 |815 0 2 7i | 74 || 5 70 Kensingtn&KnghtsbdgeOrd za&oonus| 100—114 | 5 4 4 - 
Gt. Northern, Piccadilly & Brompton 5| 6% | Do. 6 per Cent. Ist Prel................... 64—7 4 6 9 Jan, July 
Ord., 8pever Bros, Scrip Certs. ......| 9 —10 РА 2 St | 4% | Kensingtn.& Kngtbg. Со. &NottingHill | 
{| Imperial Ja dU WATE ONG. ues eee ds 19) —20 | 4 7 10 | Mar, Sept Co. (Joint Station; 47 Deb. Stek. (red.) 103 —106 3 16 2 - : | 
6% it Do. 6 per Cent. Pref. ........... q . . . 14 —144| 4 2 10 | Mar, Se 8| .. | London Electric Supply Ord. ......... | 11-2 EN .. oe | 
2 it Do. 44 per Cent. Debs, ...... ........... 108 —110 | 4 1 10 | Jan, Tuy 5 8/0 Do. 6 рет Cent Pref. ...... ......... ose 41— 5.0 0 T яа 
Flsle of Thanet Elec. Trams & Lt. 5% Pt. 314 6 5 0 St. 4% | Do. 4 per Cent. Ist Mort. Deb, .. . . 95 — 4 2 1 Mr, Ju, 8, D. % 
Do. 4 per Cent. Deb. Stock ......... 90 —93 4 6 0 10| 80 | Metropolitan Electric Sup. Ord. ......... 175—181 | 4 3 9 | April, Oct! 1 le 
+Liverpool Overhead Railway Oord. 413—413 2 16 5 | Feb, Aug м .. M 5| Do. 44 per Cent. Cum. Pret.. 54— a TUN bi e 
T DOs n 93—10} | 417 6 | Feb, Aug x TE St. 44% | Do. 44 per Cent. Deb. Stock 1st Mort. 109 —118 | 3 19 6 | Jn, Dec JE US 
t Do. 4per Cent. Deb 98) —1004 3 19 10 | Jan, July | .. .. St. 337 | Do. 33 per Cent. Mrt. Db. Stock (red.) 95 —98 8 11 9 oe a .. | 
London United Trams. 5% Cum. Pret. A 114—113 |4 5 1 а 11 T 100 44 Midland Elec. Corp. for P. O. Ist Mort. Ob.] 95 —98 |411 9 - | Ды, | 
Do. 4% 1st Mort. Deb. Stock... . 102 —104 3 17 4 i2 1084 |102 10 60 Notting Hill Electric Ord. 13 314 4 5 9 | March. . 184 - 
Mersey Con. Ord. Stock. ....... 6 —9 Че * PS .. 100 4% | Do. 4 per Cent.lst Mort. Debs. ...... 99 —102 | 3 19 0 — | mom 
Do. 3 per Cent. Perp. Pref. „| 15-15 $5 М . [| 6| 26 | Oxford Electric Ord. ...........,......—»—] 56-60 4n 8|Mareh.. e - 
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NOTES. 


Wk publish in another column Mr. H. FARADAY PROUTOR’S 
final report on the Bristol fire. Of the three primary causes 
of the conflagration which he suggests, the second is par- 
If it is conceivable that 
design of the cable terminal head is such that an are could 
form in the event of a breakdown within the head itself 


ticularly worthy of consideration. 


or at the point where the cable enters it, this constitutes 
a source of considerable danger, and should be carefully 
considered by central station engineers. The suggestion that 
the arc should have occurred at the fuse itself can only 
hold good on the assumption that the fuse-holder was not filled 
with oil, in which case, of course, the whole circumstance is 
explainable. A source of possible trouble which Mr. PROCTOR 
does not mention is the clip-contact arrangement at the back 
of the fuse compartment on the switchboard ; heating or slight 
arcing there might not be perceived for some time, and as soon 
as the arc, whether from the cable head, the fuse itself or 
its connecting clip, had become intense enough to crack the 
porcelain vessel and allow the oil to leak out freely, the fire 


would take a firm hold. Mr. FARADAY PROCTOR deserves the 
thanks of other supply station engineers for putting all the 
facts before them so that considerable improvements in switch- 
board arrangements generally may result. 


— усло 


Ркоғ. J. J. THomMson’s Paper on The Structure of the 
Atom,” appearing in the current issue of the Philosophical 
Magazine, will be read with intense interest and admiration by 
all who follow the electric theory of the constitution of matter. 
The gist of the Paper will be found in our Contemporary 
Electrical Science columns; but here we may lay stress on 
the most notable features of this remarkable essay. The task 
of handling mathematically the swarm of flying electrons 
which, it is supposed, constitute the material atom, is obviously 
a formidable one. Yet, in this Paper, Prof. Тномѕох has 
made a huge stride towards the goal Starting with the 
examination of the stability of a single revolving ring of equi- 
distant electrons—an apparently highly artificial conception— 
he builds ring outside ring all in stable orbital motion round 
a common centre till highly complex systems are reached, all 
completely dissected. Keeping to the restricted case of steady 
motion in one plane, and provided with a tabular state- 
ment of the anatomy of a typical set of nine atoms, he then 
develops, lucidly and with great perfection, a wonderful theory 
of the chemical elements. He shows how, on the scheme: 
suggested, the elements fall into groups such as are given by 
MENDELEÉFF's periodic table. He explains the varying chemical 
affinity and valency of the members of a group. He deduces 
the main laws of the line spectra of a series of elements ; and, 
finally, presents the most suggestive conception yet offered of 
the mechanism of the radio-active elements., Taken as a whole, 
this contribution to the electronic theory of matter is one of 
the brightest modern examples of that process which KARL 
PEARSON has called “the scientific use of the imagination," 
and cannot fail to be a source of stimulus and inspiration to 
the workers in the swiftly growing branch of electricity it 


deals with. 
— 


THE activities of the new Faraday Society have already 
extended beyond this country, and may now be reckoned 
cosmopolitan. M. HOLLARD, a French electro-chemist of 
note, has quite recently presented to the Society his views on 
the separation of metals electrolytically by a special method of 
controlling the voltage necessary for their deposition. The 
central idea in M. HOLLARD’s method is to use as the cathode 
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on which the metal sought is to be deposited a metal either 
dentical with the metal to be deposited or but little removed 
from it in the electrolytic series. The philosophy of this 
procedure is evident. When two metals—for example, zinc 
and cadmium-——are present together in a solution, and a 
current is passed at a voltage lower than that of zinc, 
cadmium is deposited ; but if it is deposited on a platinum 
cathode at the low-current density necessarily employed when 
the available margin of pressure is small, the platinum cathode 
will not be covered completely and at a stroke with cadmium. 
Hence there will be a local couple of cadmium and platinum 
and the cadminm will tend to re-dissolve. Where, however, 
the cathode surface is cadmium itself, no such couple can be 
set up, and deposition proceeds smoothly at a pressure below 
that requisite to deposit zinc. It is doubtful whether the 
results of this mode of separation are sufficiently exact for 
analytical use, but, whether or no, they are illustrative of a 
luminous idea. 


— ачааны 


ON another page of this issue will be found a copy of the 
sixth quarterly report relating to photometric tests of street 
lamps in the City of Westminster. Mr. J. W. BRADLEY is to 
be congratulated on the useful work which he is performing 
in making these tests and on the fact that he gives the results 
to the publie. Coming from a disinterested source, the figures 
are particularly valuable, especially items 3 and 5. From 
these it will be seen that the total cost per candle-power per 
annum for electric ares supplied by the Westminster Electric 
Supply Corporation works out at 8˙73d., while the corre. 
sponding figure for Sugg's high-pressure, trident-form lamps 
is 7:654. At first sight it appears as though there were 
some discrepancy in the figures, but a glance at the average 
total cost obtained over the whole series of six tests goes far 
towards setting matters right. The comparative figures in 
this case are 87d. and 9:85d., and the inference is fairly 
obvious. Naturally, the only reliable figure in work of this 
kind is an average one, and from the data given it would seem 
that the electric arcs remain practically constant, or, in other 
words, the total cost per candle per annum is almost equal to 
the average no matter when the tests and calculations be 
made. From knowledge of the “ falling off” property of the 
incandescent mantle, however, it is at once apparent that every- 
thing depends on the particular time at which tests are made. 
It may therefore be safely assumed that the tests set forth in 
the sixth quarterly report were made at a time specially 
favourable to the incandescent mantles, hence the large 
difference between the one vue and the average. 


WHEN the Patent Law Amendment Bill of 1902 was on 
its way through Parliament we warned our readers that its 
provisions were not likely to effect any substantial improve- 
ment in patent procedure, but the Bill aroused little general 
We note 
now that considerable dissatisfaction was expressed with the 
Act yesterday at the meeting of the Associated and Chambers 
of Commerce of the United Kingdom. 


interest and was passed almost without alteration. 


A resolution has been 
passed calling on the Government to amend the law further, 
so as to secure “the forfeiture of all patents for inventions 


workable in this country which are not so worked within a 
reasonable limit of time." The desire for such a provision is 
quite proper, and should have popular support in view of the 
present attitude of the country towards foreign manufactures 
generally. 

IN our Parliamentary columns this week will be found a 
report of the proceedings before the House of Commons Com- 
mittee which is considering the North and South Woolwich 
electric tube railway. Asan engineering feat the construction 
of this railway presents no features of uncommon novelty or 
ingenuity ; but it affords another instance of vexatious muni- 
cipal opposition. The London County Council nominally 
opposed the bill for the purpose of securing protective clauses, 
a matter of little expense to the ratepayers, but this opposition 
was somewhat skilfully developed into a preamble opposition, 
on the ground that the Council fears that the promoters have 
some subtle intentions of converting the line into a tramway. 
How a deep-level tube railway could possibly become a 
tramway is not evident, and the contention that the 
whole object of calling the line a railway is to evade 
the necessity of obtaining the Council’s consent under 
Standing Order 22 can hardly be considered seriously. In 
addition, the County Council is endeavouring to secure 
the insertion of clauses, some of which would preclude all 
possibility of the necessary capital for this short tube railway 
being subscribed. One such clause was that in the event of 
the Bill being passed and the County Council subsequently 
deciding to construct a free subway close at hand, the Company 
would pledge itself not to claim compensation. If such a 
condition were included in the Bill, obviously no financier 
would put any money into the undertaking, and the promoters 
themselves readily admit this. As a reason for the insertion 
of this clause the Council alleges chat it has already projected 
this free subway ; but, strange to say, not even the town 
clerk of Woolwich (who was one of the witnesses for the 
promoters) had even heard of it. 


THE letter from Prof. BLoNDLoT, which appears in our 
correspondence columns of this issue, while not productive of 
fresh evidence with regard to the existence of N-rays, is an 
emphatic affirmation of the distinguished physicist’s unwavering 
faith in his previous cbservations. Owing to the exigencies of 
space we have been unable to give hitherto more than a brief 
abstract of his most important Paper on the subject, but this 
week we are at last able to give a translation of the Paver 
in full. 

— ф —— 


University of Sheffield.—The Privy Council has decided to 
grant a charter to Sheffield for a university. 


Manchester Students’ Section of the Institution of Elec 
trical Engineers.— The following are the officers and committee 
for 1904-5 :— 

Mr. S. F. Barclay (of Owens College), Mr. J. W. Campbell, Mr. H. N. 
Dutton (British Westinghouse Co.). Mr. H. G. Edmunds (Llectricity 
Works), Mr. C. F. Hewitt (Salford Technical School), Мг E. G. L- 
Mosley (Messrs. Mather and Platt), Mr. Н. Pomeroy (General Eleotric 
Co.), Mr. A. Ricketts (Manchester School of Technology, day depart- 
ment), Mr. A. Williams (Manchester School of Technolcgx. evenins 
department), Mr. Winstanley (Lancashire Dynamo and Moter Co.) Vive 
chairman, Mr. J. W. Bell, hon. sec. Mr. John Roberts, jun 
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The Royal Society.— The рее down for reading at 
yesterday's meeting were, on “Electric Resistance Thermo- 
metry at the Temperature of Boiling Hydrogen," by Prof. J. 
Dewar, F.R.S.; *A Study of the Radio-activity of certain 
Minerals and Mineral Waters," by Hon. R. J. Strutt, communi- 
cated by Lord Rayleigh, F.R.S ; “Some Uses of Cylindrical 
Lens Systems," by G. J. Burch, F.R.S. 

Glasgow Local Section of the Institution of Electrical 
Engineers.—A special smoking concert of the Glasgow Local 
Section of the Institution of Electrical Engineers will take 
place on Saturday, March 19th at the Grand Hotel, Charing 
Cross, Glasgow. 

Electricity in its Infancy.—W e have received the following 
inquiry and announcement :— 

Mresses Electriaton Office : 


Dear Sirs 
please State if its know to man. Where Electricity is generated 
I mean the principl Element. I have made a little discovery. 
yours faithfully 


The Lancashire and Yorkshire Railway.— The electrical 
equipment of the Liverpool-Southport line of the Lancashire 
and Yorkshire Railway is practically completed, and it is 
anticipated that the regular passenger traffic will be carried by 
electrically-propelled trains from about the 20th or 22nd of 
this month. Members of the technical press have been invited 
to view the line to-morrow, and we hope to publish a descrip- 
tion of it in our next issue. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


from. 


Dominica—Martinique ...... May 9,1902 . 

Bt. Lucia—Martinique ...... May 9,1902 .. — 
Cayenne—Pinheiros ........ Aug. 18, 1902 — 
Belssi- Јова (Yemen)—Camaran Oct. 22, 1902 — 
New York—Hayti .......... Apr. 18, 1908 — 
Tour&ne—Amoy ...... eO... Nov. 10, 1908 — 
Mole St. Nicholas—Port-au- 

Prince .......... —" Dec. 16, 1908 Mar. 8, 1904 
Tarifa—Tangier .......... .. Jan. 18, 1904 — 
Oran—Tangier ............ Feb. 8,1904 .. — 
Саре St. Jacques—Haiphong Mar. 7,1904 . — 


Leeds University.—The following letter has been received 


by the Yorkshire College (Leeds) :— 
Privy Council Office, March 8, 1904. 

GENTLEMEN :— The Committee of Council have carefully considered the 
statements made at the conference on the 2nd inst., and direct me to say 
that, under all the circumstances represented to them, they see no reason 
to modify their opinion that the proper title to be assumed by a university 
with its seat in Leeds is the University of Leeds. In coming to this 
decision, however, their lordships are not insensible to the valuable work 
done by the Yorkshire College for the county at large and to the signifi- 
cance of the arrangements by which representatives of the county and of 
the county boroughs are to be given a share in the government of the new 
university. But they feel obliged to recommend to His Majesty the 
restriction of the title as aforesaid, both on the score of precedent and 


convenience. —I am, Gentlemen, your obedient servant, 
A. W. FiTzhoY. 


The charter will now soon be laid on the table of the House of 
Commons, and there will probably be no further delay in the 
matter. About £40,000 has been promised towards the 
establishment of the new university. 

The Junior Institution of Engineers. — This Institution 
will visit the works of the Electrical Power Storage Co. 
at Millwall to-day at 3 o'clock. The works are entirely 
devoted to the manufacture of electric accumulators, and the 
chief shops to be visited will be :—The foundry, where all the 
various grids are cast and subsequently trimmed ; the pasting 
shop, where the oxides are first mixed and then applied to the 
grids; formation rooms, in which the plates are formed; 
finishing shop, in which the smaller types are assembled into 
sections and the lugs or connections are burnt or cast on to 
them; power department, consisting of boilers, engines, 
dynamos for the various processes, and motor-generators to 
deal with that portion of the power which is obtained from 
the local supply mains; engineers’ workshop, where all tools 
required in manufacture are made ; wood-working shop, where 
boxes and all wood work in connection with accumulators are 
made ; plumbers’ shop, for the production of lead boxes and 
linings ; mess rooms, baths and lavatories provided for the 
workmen. 

Model of Behr's Monorail for the St. Louis Exhibition. —A 
working model of Mr. F. B. Behr's electric traction system, con- 


| burning up all the connections on the spot after 


structed, we are told, at the suggestion, and with the assistance 
of the Royal Commission, was exhibited yesterday at the Model 
Manufacturing Co.'s workshops in Addison-road North, before 
being dispatched to the St. Louis Exhibition. The model is 
built оп a scale of jin. to the foot, and comprises a circular 
track and a motor car running upon it. Current is led to the 
car by means of two miniature rails running along each side of 
the track. This itself consists of the running rail, which is 
carried—in actual practice—a few feet above the ground, and 
of four guide rails which serve to steady the car in case it 
should tend to oscillate from any cause. The five track rails 
are carried by triangular supports of metal, the running rail 
being placed at the apex, and the guide rails at the sides of 
the triangle. Owing to the mechanical difficulty of reducing 
the motors to scale, somewhat larger motors had to be installed, 
and they have been placed in the passenger compartment of 
the model car. This, in conjunction with the fact that the 
curves of the model track are—in proportion—very much 
sharper than would be the case in practice accounts, we were 
informed by Mr. Behr, for the somewhat jerky and unsteady 
running. 

Notes on Accumulators.—At a meeting of the Junior Institu- 
tion of Engineers held on March 4th, a Paper was read by 
Mr. G. C. Allingham, entitled Notes on Electric Accumu- 
lators." After a brief reference to the Edison and other types 
of cell, the author said that in lead stationary cells it was now 
the usual practice to employ Planté type positive and pasted 
negative plates; he then discussed the formation of the 
panes the “shedding” of the peroxide from them and 

uckling. The pasting and formation of the negatives were 
then dealt with, as well as the gradual shrinkage of the 
active material and consequent loss of capacity. The older 
system of building up the plates in sections was contrasted 
with the modern plan of suspending the plates freely in the 
cells by their lugs, and the advantages of the practice of 
e erection 
of the battery were pointed out. Mention was made of the 
importance of free circulation and diffusion of the acid, and of 
the consequent failure of all attempts to construct dry“ or 
“solid” accumulators ; the variation of capacity with the rate of 
discharge was also touched upon. The Paper concluded with a 
reference to the extreme importance of the chemical purity of 
the materials, not only of those used in the manufacture of the 
plates, but also the acid, and even the water used for filling up. 


Annual Dinner of the American Institute of Electrical 
Engineers.— This function took place on February 11th at the 
Waldorf-Astoria Hotel, New York, when the twenty-fifth 
anniversary of the practical perfection and commercial intro- 
duction of the incandescent lamp was celebrated. Mr. Edison 
was present and each copy of the menu bore his autograph. 
Advantage was taken of the occasion to inaugurate the Edison 
Medal, which is to be awarded annually to an American 
student of electrical engineering. Mr. Edison was the 
recipient of congratulatory messages from President Roosevelt 
and from many distinguished scientific men resident in all 
parts of the world. In the course of an interesting speech, 
the president of the Institute, Mr. B. J. Arnold, said :— 

It is especially fortunate that our profession is so young that we can 
select for our first distinction the one whom we all agree is now the most 
deserving, and instead of honouring him after he has passed beyond the 
appreciation of earthly honours, we are able to have him with us to-night, 
to see and feel the esteem in which he is held by his protégés, who 
recognise in him not only a man of great natural genius, but also the 
exemplification of what has been defined as genius itself, ‘‘the ability for 
hard work." "Therefore, as the dean of the greatest technical school of 
the world through which the graduates of all other schools must pass, 
the school of practical experience, and in which school he has eclipsed 
us all in individual achievement in those arts which tend for the material 
benefits of his race, do we recognise him, and by these ceremonies honour 
ourselves in thus honouring and officially perpetuating the name of 
Thomas Alva Edison. 

Mr. Edison had declined to make a speech of acknowledge- 
ment, but had consented to wire his response, and to carry 
out this purpose the Western Union сестара Со. had 
furnished for the evening ап Edison quadruplex set with an 
extension key, so that Mr. Edison could send his message 
without leaving his place. The message was received at one 
end of the speakers' table on a portable Postal quad set up by 
Mr. A. B. Chandler, who, a great many years ago, gave 
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Mr. Edison his first official position by making him electrician 
of the old Atlantic and Pacific Telegraph Co. The wires 
were carried above the table on a regular pole line. The 
messige was transmitted at the same time over a wireless 
telegraph system, installed by the Marconi Company, between 
the table and the other end of the banqueting room. 


International Engineering Congress at St. Louis.—The 
following is the text of a circular which we have received from 
the American Society of Civil Engineers :— 

An International Engineering Congress, under the auspices of the 
American Society of Civil Engineers, wil be held at the Universal 
Exposition, St. Louis, Missouri. U.S.A., during the week of October 3 to 
8, 1904. The Congress will be one of a series of International Scientific 
‘Congresses to be held at the Exposition under the general authority and 
with the co-operation of the Director of Congresses. The development 
of engineering science during the past decade has been so rapid and has 
extended over so wide a field that the Universal Exposition at St. Louis 
-seems to be a fitting time at which to review the work of the past and 
obtain an authoritative epitome of present practice. The object of the 
‘Congress is to secure a thorough International consideration of certain 
branches of engineering work which have been selected with special 
‘reference to their present interest and importance. In order to facilitate 
the work of the Congress and to insure the presentation of topics in a 
systematic manner, the Committee has prepared a list of the subjects 
"which have been selected for review and discussion. Itis to be understood 
that the list of subjects proposed is somewhat tentative, and may be 
slightly modified as the details of the programme are perfected. Asa 
basis for discussion at the sessions of the Congress, the Committee has 
invited engineers specially qualified in each of the various branches to 
‘prepare а review of the development during the past 10 years in that 
Саво in the United States, together with a summary of present practice. 
Engineers in other countries, experienced in these various lines, will be 
‘specially invited to prepare similar Papers presenting & review and 
summary of practice in their respective countries. Ii is proposed to print 
these Papers in advance, in order that a full discussion at the various 
sessions may.be elicited without giving up any time to the reading of 
Papers at the Congress. All engineers in the United States and in all 
other countries are invited to become members of the Congress, to attend 
the sessions, and to take part in the discussions; or, if unable to attend, 
'to forward written communications on any of the selected subjects. It is 
not expected that delegates will be formally appointed, it being intended 
that an opportunity to attend shall be afforded to any who may wish to 
become members of the Congress. The Papers, together with the dis- 
cussions upon them, will be collated and published in one or more 
volumes by the American Society of Civil Engineers. The membership 
fee in the Congress will be $5 which will entitle the member to partici- 
pate in the Congress and to receive a copy of the published proceedings. 
Membership may be secured by forwarding this fee, with rame and 
address, to the secretary of the committee, Charles Warren Hunt, 
220, West 57th-street, New York City, who will issue a receipt therefor. 
Each member will receive all notices, programmes, &c., issued in advance 
of the Congress. 


The following are included in the list of subjects :— | 

Natural and Artifieial Waterways; Lighthouses and other Aids to 
Navigation; Traffic on Improved Waterways, as Compared with Seaboard 
Traffic, and the Effect of this Development on Railroad Traffic ; Purifica- 
tion of Water for the Production of Steam ; Turbines and Water Wheels ; 
Railroad Terminals; Underground Railways; Locomotives and other 
Rolling Stock; the Substitution of Electricity for Steam as a Motive 
Power ; Disposal of Municipal Refuse ; Ventilation of Tunnels; Passenger 
Elevators; Pumping Machinery; Steam Turbines; Electrical Power— 
(a) Generating Stations; (b) Transmission; Mining Engineering; and 
Engineering Education. 


Bristol Fire.—At a recent meeting of the Bristol City 
Council the Electricity committee reported that the insurance 
companies had settled the claim in respect of the damage 
-occasioned by the fire which occurred on Dec. 23 last (The 
Electrician, Jan. 1, p. 404), by paying the sum of £8,225 and 
handing over certain materials provided by them. The report 
of Mr. H. Faraday Proctor, the electrical engineer, dated 
Feb. 29, is as follows :— 

In accordance with your instructions, I beg to report upon íhe fire 
at Temple Backs, which occurred on December 23, 1903. The damage 
done by tire may be said to have been practically limited to the high- 
tension Ferranti switchboards, the smallest of the arc lighting boards, 
and the connecting cables from the switchboards to the machines, and 
from the switchboards to the mains in the streets ; and also as fur as the 
building is concerned, to damage to the roof, teak window frames, anda 
portion of the switchboard gallery. A very slight amount of damage was 
also done to the stone window-sills and glazed brickwork. It is believed 
that the temporary arrangements now made are such as to obviate the 
likelihood of any further interference with the continuity of supply until 
such time as permanent switchboards are erected, and have to be joined 
up. To enable the fitting of these temporary arrangements, the current 
has had to be shut otf on several occasions after midnight on Saturday 
until daylight on Sunday mornings, when a large number of the staff and 
employés have been engaged to exceute the work that it would have been 

impossible to carry out with the current on the board. The old bourd 
has been very carefully examined, and several consultations have been 
held to ascertain the primary cause of the trouble. but there is not 


sufficient evidence remaining to point conclusively to an special features 
which constitute the primary cause. It is most probable that the origin 
is to be found from amongst the following causes :— 

Firstly, by statie discharge from the metal-work of the board charged 
at high pressure over the surface of the insulators and slate to “earth” 
or in other words, to the other pole of the board, in which case it is 
further possible that this may have been in a measure caused by an 
invisible crack in one of the insulators. 

Secondly, by the breakdown of a cable receiver, or, in other words, 
what may be termed the joint-box, wherein the cables from the machines 
or the mains are jointed up to the switehboard. 

Thirdly, by the abnormal action of one of the machine fuses, the blow- 
ing of the fuse causing an arc breaking the porcelain pot filled with oil 
in which the fuse is placed. The fuses were examined by the engineer in 
charge just a few minutes before the accident, and their temperature was 
quite normal. It is very certain, however, that when once the fault com- 
menced the whole of the cause of the spreading of the trouble was 
attributable to the oil in the fuse-holders. 

The fault was very much augmented by the fact that it was impos- 
sible to get the Avonbank supply cut off till after the elapse of a few 
minutes, as all our private telephones were rendered useless by induction 
on the wires, and owing to the great number of calls from consumers 
we were unable to immediately get into telephonic communication 
over the National Telephone Company's system. It was, therefore, not 
until the load at Avonbank became very excessive that they shut down 
the supply at that station. Apart from the oil, there is а small amount 
of wood on the oldest portion of the switchboard floor, which contributed 
somewhat to the fire. All portions of the flooring, excepting that first 
installed, were formed of iron chequer plating covered with linoleum, and 
this withstood the test perfectly, the linoleum within a few feet of the 
place where the most extreme heat occurred being quite intact even at 
the present moment. The window frames are of teak, and 1 
considerably charred, but these in themselves did not contribute gely 
to the trouble. In the roof the slates are laid upon match-boarding, and 
this formed one of the most serious features, as the fi re reaching this 
spread rapidly along a considerable length of the engine- room, and 
necessitated the use of a great amount of water in the extinguishing of 
the flames, this water doing a considerable amount of temporary damage 
to the electrical machinery. The cables contributed largely to the flames, 
although they were all encased in lead and further protected with steel 
armouring. The steel armouring, however, is served over with impreg- 
nated jute, and this getting soaked with the oil was of course very 
inflammable. 


Electrical Driving in Workshops.—A Paper, describing the 
electrical equipment of an engine works and shipyard, was 
read by Mr. Н, О. Wraith before the Leeds Local Section of 
the Institution of Electrical Engineers last night. After 
describing the generating plant, the author gave the following 
figures to indicate the amount of power absorbed in the two 
instances mentioned below :— 

Turning Wrought-iron Propeller Shaft. 


Lb. of metal| Cutting | Cut Tra- | Nett 


Tool. | removed speed. verse. metal per 
per hour. Feet per min. In. r. b. . r. per hour. 

No.! 284 28 loši у, 8 — 855 

No.? 284 28 | 05, $4 316 


Planing Кале of Steel Boiler Plate Піп. + mein. thick. А 
| Depth Cutting Lb. of | Lb. ot | 
speed. metal Total B. H. . in| meta ka. 
Test. и Ft. per removed B. R. p. cutting. per n. R. r. Remar 
n. | min. perhour. | per hour. 


a . ! 135 а 675... .. | Tool running light. 
В 3 135 | 2213 280 21-95 | 104 = 

C 4 185 | 3317 34.0 2795 12.15 
D 
E 
F 


| ae | 13:55 | 1107 180 11:25 | 9:85 | 
„ 1855 9:01 | 


1658 25:0 18:25 | * 
| 1 5 135 | ' Tool very blunt. 
Ms | Di aces 


Abt.45 


— 


The author thinks that as tools, such as punching and shearing 
machines, are, as a rule, scattered, intermittently used, an 

generally started and stopped by any man who may want to 
punch a hole in a plate, and knows nothing about electricity 
or electric driving, it would be advisable to keep well on the 
liberal side when selecting sizes of motors, so that rough 
usage is less liable to cause breakdowns. Three or four 
hours’ stoppage of a single punching machine at a busy 
time may cause more loss than would occur in a year due to 
the less efficient running of a motor larger than is absolutely 
necessary. Wherever several machines were grouped within 
a short distance of one another, the plan was adopted of placing 
the double-pole switches and starters for the motors of the group 
in a cabin at a point visible from all the machines, and putting 
a boy to do all the starting and stopping of the machines in 
the group. at signals from men going to use the machines. 
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The author is strongly in favour of liquid starters for motors, 
as they can be constructed in a simpler manner and with 
fewer parts to get out of order than metallic starters ; the 
making and breaking of the circuit is done at the surface of 
the liquid, and so sparking at metal contacts is avoided. The 
objection to liquid starters, that the solution must be of the 
requisite strength and quantity and that it is liable to creep, 
has, in the author’s opinion, no foundation in works where a 
proper electrical staff is employed. Stranded trolley wires are 
preferred to solid ones, because of the greater ease of handling 
and repairing and the greater readiness with which they may 
be patched up in the event of injury through short circuit or 
other cause. Recording ammeters are used in preference 
to integrating wattmeters, as they possess the additional 
advantage of giving a permanent sco of all that takes place 
during working hours; although the method may not be quite 
so accurate, it is, of course, perfectly easy to calculate the 
watt-hour output given the record, the scale of the paper, rate 
of travel, Хе. 

Recent Advances in Electrochemistry.— The first of a 
course of three Cantor lectures on this subject was delivered 
by Mr. Bertram Blount, at the Society of Arts, on Monday 
evening. In commencing, the lecturer stated that the electro- 
chemical industry, at the present time, appeared to be passing 
through a transition stage. He proposed to deal only with 
those processes which were of practical utility, although there 
were many existing processes which possessed features of 
absorbing interest. Copper refining was the most important 
of all, and although there were a large number of methods of 
carrying on this work, yet he had only sufficient time to deal 
with the principal ones. Competition between chemical and 
electrochemical manufactures was extremely beneficial, as 
it tended to stimulate workers in both fields to further 
exertions, and as a result it was found that any electro- 
chemical process producing a substance which could also 
be produced chemically was in a more flourishing con- 
dition than one which formed the sole basis of manufacture. 
Pure carbonates could only be produced electrolytically, and 
therefore that particular branch of the industry was not in 
quite so healthy a condition as it might be. To definethe terms 
“ winning" and “refining,” he said that metals were won” 
from fused baths, but refined in aqueous solutions. The 
electrolytic winning of copper was much more difficult than 
the refining, which later now depended to a large extent on 
engineering and not so much on the operator's scientific know- 
ledge of electrochemistry. No less than 70 per cent. of the 
world's output of copper was refined electrically, and the 
lecturer proceeded to explain some of the methods by which 
the refining is effected. He thought the multiple better than 
the series system, but much depended on convenience. After 
refinement, extreme care had to be observed in fusing the 
copper, or it would absorb oxygen, and this was ve 
detrimental. The power absorbed played a very small 
part in copper refining and Americans had taken the 
lead in this industry owing to the fact that they had 
successfully endeavoured to reduce the labour and handling 
expenses. He mentioned one manufactory in America where 
the power plant was of 3,000 H.P. only, and vet they turned 
out no less than 100 tons of coppor per day. The refining 
tanks covered 300 acres, and 128 tons of silver and 4 ton of 
gold were recovered per year. America was full of copper. 
In order that a process might be commercially successful it was 
necessary to employ a high rate of deposition, but unless special 
devices were adopted a very high rate would cause the forma- 
tion of nodules. Mr. Blount briefly described the Dolphin 
plant, in which good circulation of the electrolyte is effected, 
together with the free admixture of air with the electrolyte. 
This process permitted of the use of a current density of 
25 amperes per square foot. He also touched upon the 
Cowper-Coles process. Dealing next with zine, the lecturer 
said that there was no demand for the pure metal, and 
in any case it could be produced in a pure state b 
distillation. This method, however, was expensive. It 
could be prepared electrolytically from an aqueous solution, 
but when the solution was slightly acid then an inconviently 
high E. NMI. F. was required; on the other hand, when it, was 


neutral or slightly alkaline, then the zinc was obtained in a 
spongy condition. He thought that the prospect of obtaining 
zinc from a fused salt was hopeful. It was also difficult to 
obtain nickel electrolytically as the deposits curled up on the 
cathode. There were difficulties in separating it from its 
alloys, and pure nickel produced electrically was hardly 
known now owing to chemical competition. It would pay 
to make a copper-nickel alloy and deposit copper only, 
recovering the nickel chemically. The lecturer expressed 
considerable scepticism as to electrolytic processes for the 
production of lead, and said that electrical methods, no 
matter how ingenious, could not compete with existing 
methods. The electrolytic winning of lead he considered 
absolutely hopeless. The winning of zine might be large, 
but the refining never. The two remaining lectures will be 
delivered on March 14th and 21st respectively ; the following 
is the syllabus :— 


Leetone II. 

Preparation of metals for fused electrolytes : zinc, aluminium and 
sodium—Non-metallie products obtainable  electro-chemically —Alkali 
and bleach, hypochlorites, chlorates Hydrogen, baryta, nitrio acid— 
Organic substances. 

Lecture III. 

The electric furnace — "alcium carbide, carborundum, graphite, fused 

quartz —Carbon disulphide, phosphorus Iron. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, March 11th. 
IssrirU TION or ELEcrTRICAL ENGINEERS: MancHesteR LocaL Section. 

7.1 p.m. Students' Meeting in the School of Technology. Paper 
to be read : ** Switch Gear for Traction and Traosmission," by 
J. W. Bell. 
Institution or Cryin ENoriNEERS : STUpENTS' SECTION. 

S p.m. Meeting at 25. Great George-street, Westminster. Paper to 
be read: The Premium System of Payment for Labour," by 
W. G. Banister. 

JcNioR INSTITUTION OF ENGINEERS. 

3 p.m. Visit to the Works of the Electrical Power Storage Co., 

Milwall. 
PuystcaL Socrety or Loxprox. 

$ p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) "The Whirling and Trans- 
verse Vibrations of Shafts,” by Dr. C. Chree, F.R.S. (2) Notes 
on Non-homocentric Pencile, and the Shadows Produced by 
them. Part. II.: Shadows Produced by Axial Symmetrical 
Pencils possessing Spherical Aberration,” by W. Bennett. (3) 
Exhibition of Apparatus by Messrs. Pye & Co., Cambridge. 

SATURDAY, March 13th. 
Roya. Institution. 


Sp.m. Afternoon Lecture IV., on The Life and Work of Stokes,” 
by the Right Hon. Lord Rayleigh, F.R.S. 
MONDAY, March 14th. 
Society or ARTs. 
8 p.m. Cantor Lecture II.: Recent Advances in Electrochemistry,” 
by B. Blount. 


WEDNESDAY, March 16th. 
INsriTUTION or Civi, ENGINEERS: STUDENTS’ SECTION. 

2:30 p.m. Visit to Messrs. J. Broadwood & Sons’ pianoforte works, 
Stour-road, Old Ford. 

INSTITUTION oF ELECTRICAL ENGINEERS; BinuiNaHaM. ПОСА SECTION. 

2 p.m. Visit to the works of the British Thomson-Houston Co. 
Trains leave at 2:10 p.m. 

7:30 p.m. Ordinary Meeting in the Birmingham University. Paper 
to be read: Localisation of Faults on Low-tension Networks," 
by W. E Groves. 

IxsrrTUTION or ELECTRICAL ENGINEERS : BrupENTS! SECTION. 

7:30 p.m. Meeting at 92, Victoria-street, Westminster. гаре to be 
read: Notes оп the Commercial and Experimental Testing of 
Continuous-current Machinery,” by L. A. Lewis. 

THURSDAY, March 17th. 
Ксовү ENGINEERING BOCIETY. 

8 p.m. Meeting in the Benn Buildings, High Street, Rugby. 
Adjourned discussion on Mr. Hopp's Paper on Automobiles." 


SATURDAY, March 19th. 
Коул, INSTITUTION. 

J p.m. Afternoon Lecture V. on “The Life and Work of Stokes,” 
by the Right Hon. Lord Rayleigh, F.R.S. 

JUNIOR INSTITUTION OF ENGINEERS. 
7 p.m. Conversazione at the Westminster Palace Hotel. 
MONDAY. March 21st. 
FaRA DAT Society. 

8 p.m. Ordinary Meeting in the Library of the Institution of Elec- 
trical Engineers. Papers to be read: (1) * The Electrolytic 
Analysis of Gold," by F. Mollwo Perkin, Ph.D., and W. C. 
Prebble, (2) * Thin Film Electrolysis, with an Application to 
Printing," by Chas. R. Darling. 
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A 1,000-KILOWATT DOUBLE-CURRENT TURBINE 
GENERATOB. 


Tenders have been invited for the supply of a 1,000kw. 
double-current generator for the Stepney electricity works, 
and by the courtesy of Mr. Arthur Wright, the consulting 
engineer, we are able to give our readers some particulars with 
regard to the specification. The machine in question will con- 
sist of a turbine coupled to two 500kw. double-current 
generators in tandem on an extension of the turbine shaft. 
Contractors are to tender for the manufacture and erection of 
the machine, its maintenance for 12 months at the existing 
electricity. works in Osborn-street, Whitechapel—where the 
turbine will be running non-condensing—and the subsequent 
conversion of the machine in about two years’ time to suit it 
for running condensing and with superheated steam at the new 
generating station which the Stepney Borough Council will 
shortly erect. The set is to be running on test at the makers’ 
works by September 30th next, and to be ready for work at 
the Osborn-street generating station a month later. 


So far as the design and construction of the turbine is con- 
cerned, the specification is practically an open one, the 
contractor being simply asked to give very full particulars 
as to the type of turbine, together with detailed dimensioned 
drawings showing its construction and that of the dynamos. 
No steam consumption is specified by the consulting engineer, 
but the contractor is required to state in his tender the number 
of pounds of steam per kilowatt-hour which will be consumed at 
quarter, half and full load, and 20 per cent. overload, the guaran- 
teed results to be obtained with a margin of 5 per cent. imme- 
diately after a six-hour fullload run. These guarantees are 
to be given, first, for non-condensing running and, secondly, for 
running condensing on a 27in. vacuum and with steam super- 
heated 150deg. The steam pressure in both cases will be 
1501b. per square inch. The speed of the turbine is not to 
exceed 2,000 revs. per min. It is to have forced lubrication, 
and to govern within 5 per cent. on full load being thrown off. 
Tests will be made for water consumption on completion at 
the makers’ works, the machine then running non-condensing, 
and subsequently at the new Riverside generating station 
above referred to, when the machine will be run con- 
densing and with superheated steam, the water consumption 
in the latter case being determined by the weight of water 
discharged by the air-pumps, with the usual allowance for 
water condensed between the stop valve and the exhaust 
valve of the engine. 

The two dynamos, as already stated, will have a full-load 
capacity of 500kw. each, and are arranged in tandem on an 
extension of the turbine shaft. Each machine is to be shunt- 
wound and multipolar, and provided with a smooth com- 
mutator and three slip rings. It must be capable of giving 
its full output either with continuous current at a pressure of 
between 500 and 600 volts, or three phase alternating current, 
or partly continuous and partly three-phase current. The 
contractor may tender alternatively for machines with a 
pressure of 250 to 300 volts. The alternating current 
must have a frequency between 40 and 60 ~ per sec. 
The temperature rise of the armature is not to exceed 70°F. 
after a six hours’ run at its full load, the thermometer being 
inserted at the commutator end of the dynamo. The machine 
is to be capable of working in parallel with others. The field- 
magnet coil frames are to have iron or gun-metal foundation 
tubes, and iron loops are to be attached for the purpose of 
lifting them offthe magnets. Special provision is also to be made 
for rapidly taking apart the field magnets, should it be desired 
to renew the armature. Eye-bolts are to be supplied for lift- 
ing the magnets, and an approved form of slinging ring for 
lifting the armature. The field will be excited from the main 
"bus bars at a pressure between 500 and 600 volts, and the 
power for excitation is not to exceed 1 per cent. of the output 
of the dynamo. Regulating resistances are to be provided in 
the exciting cirenit with 20-contact regulating switches. The 
usual clause specifying a fixed position of the brushes between 


no load and full load is included, but possibly through an 
oversight, for 16 is one which it is extremely difficult to fulfil 
in the case of turbine continuous-current machines of large 
size. The usual worm gear for shifting the brushes is, of 
course, to be provided, and six dozen spare brushes are to 
be supplied. ME 


ON THE DISPERSION OF N-RAYS, AND ON THEIE 
WAYE-LENGTH.* Т | 


BY R. BLONDLOT. 


To study the dispersion and the wave-length of the N-rays, I used 
methods quite similar to those employed for light. To avoid the 
complications which would have resulted from the storing of the 
N-rays, I used exclusively prisms and lenses of alumium, 4 
substance which does not store the rays. 

The method employed for studying the dispersion is as follows:— 
The rays are produced by a Nernst lamp enclosed in a sheet-iron 
lantern having a window closed by an aluminium sheet. The rays 
emitted by the lamp through the window are sifted by a plate of 
deal 2cm. thick, a second sheet of aluminium and two sheets ol 
black paper, in order to eliminate all radiation but that of the N-rays. 
Outside these screens, and at a distance of 14cm. from the lamp 
filament, is placed a large screen of moistened cardboard, having 4 
slit 5mm. wide and 8:5cm. high, exactly opposite the filament o! 
the lamp. Thus one obtains a well-defined bani of N-rays. This 
beam is received on an aluminium prism whose refracting angle 1з 
27deg. 15 min., and one of whose faces is normal to the incident 
beam. 

It is then found that from the other refracting face of the prism 
there issue several beams of N-rays dispersed horizontally. To show 
this, a slit lmm. wide and lem. high, made in a sheet of cardboard, 
is filled with phosphorescent sulphide of calcium. By shifting this 
slit, one determines without difficulty the position of the dispersed 
beams, and, knowing their deviations, one may deduce their indices 
of refraction. This is, in fact, Descartes’ method. I have thus 
proved the existence of N-radiations whose indices аге 1:04. 1'19, 
1:29, 1:36, 1:40, 1:48, 1:68 and 1°85 respectively. In order € 
measure with greater accuracy tbe first two indices, I employed 
another prism of aluminium, having an angle of GOdeg. I foun 
for one of the indices the same value 1:04, and for the other 
1:15, instead of 1:19. 

In order to control the results obtained with the prism, I deter- 
mined the indices by producing, by means of an aluminium lens. 
the images of the lamp filament, and measuring their distan ces from 
the lens. The lens, which is plane-convex, has a radius of cun a- 
ture of 6:68em. and an aperture of 6:Зет. The slit of the mots 
cardboard screen is enlarged in order to leave a circular opening 
6cm. in diameter. The lens is placed at a known distance of 
p cm. from the incandescent filament, and the position of the 
conjugate images of the filament is searched for by means of the 
phosphorescent sulphide. The following table gives the values of 
the indices found, both with the prisms and the lens :— 


Prism Lens 
25 
Of 27deg. 15min. Of 60deg. p=40 p=30 p=22 
1:85 — — 1:86 1:91 191 
1:68 = 1:67 1:66 1-67 
1:48 — 1:50 1:49 1:48 
1-40 — 1:42  .... 1:42 143 
1:36 — 1:386 .... 1°86 1:37 
1:29 — 1:331  .... 131 
1:19 ох 1:15 120  .... — veu = 
1-04 — 1:04 — б — — 


Here is another verification of the results: If one takes for the 
fourth index the mean value 1:42, it may be calculated that for an 
aluminium prism of 60deg. the incidence which gives minimum 
deviation is 45deg. 19min., and that that minimum deviation 18 
30deg. 88min. The actual deviation observed is 81deg. 10min. 
With the same angle of incidence, the calculated deviation of the 
radiation whose index is 1:5 amounts to 87deg. 20min. The 
observed deviation is 86deg. With the same incidence, the 
calculated deviation of the radiation of index 1:67 is 57deg. 42min. 
The observed deviation is 56deg. 30min. | 

I now pass to the determination of the wave-lengths. With the 
above arrangement for studying the dispersion by the prism of 
27deg. lónmin. one obtains refracted beams each of which 13 
sensibly homogeneous. By picking out one of these beams with 8 
second sereen of moist cardboard provided with a slit Ini. wide 
one may isolate а very narrow portion of the beam. 
7 cee ee Btn Sis roe ee 

From the Comptes Ren lus, Vol. CXXXVIII., pp. 125-129, January 14, 
1904. 
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Further, I attached a sheet of aluminium to the movable pointer 
of a goniometer so that its plane was normal to it. The sheet had 
а slit only mm. wide, lined with phosphorescent calcium sulphide. 
The goniometer was so arranged that its axis was exactly under 
the second cardboard slit. On turning the pointer, the path of the 
beam may be traced exactly, and it is found that it is quite unique, 
and unaccompanied by any lateral beam, such as would be produced 
by diffraction in the case of the great wave-lengths. A grating is 
then placed in front of the slit in the second moist cardboard, a 
Brunner grating with 200 ‘lines to the millimetre, for instance. If 
now the issuing beam is explored by turning the pointer carrying 
the phosphorescent sulphide, one discovers a system of diffraction 
fringes just as in the case of light. Only the fringes are much 
closer together and are sensibly equidistant. Thisalready indicates 
that the N-rays have wave-lengths much shorter than those of the 
luminous radiations. 

The angular distance of the fringes, or, what comes to the same 
thing, the rotation of the pointer corresponding to the passage of 
the phosphorescent line from one bright fringe to the next, being a 
very sm 
aid of a scale and a telescope, a plane mirror being glued to the 
pointer. Besides, one measures, not the angular distance of two 
consecutive fringes, but that of two symmetrical fringes of a high 
order; for instance, the tenth fringe on the right and the tenth 
fringe on the left. From these angular measurements and from the 
number of lines per millinietre of the grating, one deduces the 
wave-lengths by applying the usual sana. 

Every wave-length was determined by three series of measure- 
ments taken with three different gratings having 200, 100 and 50 lines 
per millimetre respectively. The following table contains the 
results of these measurements :— 


Wave-lengths. 
Refractive Grati 1 д | 
indices. dodo so dae ias Mean. 
zomm amm. „mm. 
1:04 0-008138 0:00795 0:00839 .. 0:00815 
1:19 0:0098 .. 00102 .. 00106 .. 00099 
]:4 .. 00117 ix — vi — .. 0:0117 
168 00146 Р — ia .. 0:0146 
9:85 .. 00176 0:0171 .. 00184 . 00176 
Wishing to control these observations by an entirely different 


method, I had recourse to Newton's rings. Producing these rings 
in yellow light, for instance, if one passes from one dark ring to the 
next the variation of optical retardation in the layer of air 
amounts to one wave-length of yellow. If now, with the 
same apparatus and the same incidence, one produces the rings 

by means of N-rays, and counts the number of such rings 
comprised in the interval between two dark rings belonging to 
the yellow light, one obtains the number of times 
that a wave-length of N.rays is contained in the 
wave-length of yellow light. This method, applied 
to the rays of index 1:04, gave the wave-length 
0:0085uu instead of the 0°0081мн found with the 
gratings, and for the rays of index 185 it gave the 
value 0:017up instead of 0'0176pp. Although the 
ring method is inferior to that of the gratings, on 
account of the uncertain position of the dark rings in 
the optical experiment, due to the necessity of making 
these rings extremely wide, the agreement of the values obtained 
constitutes a valuable control. 

In the above table I have retained all the decimals which came 
out in the calculation of the numbers deduced from observation. 
Although I cannot indicate with certainty the degree of approxi- 
mation of the results, still I believe that the relative errors do not 
amount to 4 per cent. 

The wave-lengths of the N-rays are much shorter than those 
of light, contrary to what I imagined at first, and contrary to the 
determinations which M. Sagnac ventured to derive from the 
position of the multiple images of a source produced by a quartz lens, 
wbich images he attributed to diffraction. I had already observed 
that, while polished micatransmitsthe N-rays, matt mica arrests them, 
and also that, while polished glass reflects them regularly, ground 
glass diffuses them. These facts already indicated that the N-rays 
could not have a great wave-length. If one wishes to study the 
transparency of a body one must take care that the surface is well 
polished. ‘Thus, I had at first classed rock salt among the opaque 
substances, because the specimen which I used, having been cut out 
of a big block, had remained unpolished. Rock salt is in reality 
transparent. 

The radiations of very short wave-length discovered by M. Sehu- 
mann are strongly absorbed by air. The N-rays are not. This 
implies the existence of absorption bands between the ultra-violet 
spectrum and the N-rays. The wave-length of the N-rays increases 
with their index, contrary to what takes place in luminous radiations. 

If the increase of brightness of a small source of light must be 
attributed to a transformation of these rays into light-waves, sucha 
transformation is in conformity with Stokes’ law. 


angle, is determined by the reflection method, with the | 


A MINING LOCOMOTIYE. 


The accompanying illustration shows one of the latest electric 


locomotives designed by the Electric Construction Co. with the idea 
of meeting the increased deinand for this convenient method of 
haulage both in mines and tunnel work. The great difficuty to con- 
tend with in this class of locomotive is, of course, the limited size of 


the tunnels down which they have to operate, and in this particular 


instance they were specified not to exceed 3ft. wide and 40in. in 


height, as the tunnel is only 6ft. high at its maximum point. The 
total weight of this locomotive when complete is about 43 tons, and 
it is capable of hauling a load of 35 tons at a speed of 5 to 6 miles 


an hour; when running light it will reach a speed of 10 miles an 
hour. 
load of about 12 
The ordinary hand brake and also emergency brakes are provided, 
by means of which the locomotive can be pulled up in almost its 
own length when running at full speed. The pattern shown has 


It is fitted with two motors, each having a normal working 
H.P. They can be controlled from either end. 


(x 


two trolleys, and is intended for use with insulated return con- 
ductors, but we are informed that this is only one, of many types 
made by thc above firm. 


Manchester Students Section of the Institutlon of Elec 
trical Engineers.—The newly-formed students’ section of the 
Manchester Local Section of the Institution of Electrical 
Engineers paid their first visit to works on Saturday afternoon. 
It was intended that a party, limited to 50 students, should 
visit the Stuart-street generating station of the Manchester 
Corporation electricity works, but owing to the dimensions of 
the party expanding to double the original number, the 
arrangements had to be altered to a certain extent. Fifty 
students visited the Stuart-street station from 2:30 to 4 p.m., 
while two other detachments, each consisting of 25 men, spent 
the hour between 2:30 and 3:30 p.m. at Bloom-street and 
Dickenson-street. The parties then changed places, as it were, 
so that all students were able to inspect the three stations. 
We are indebted to Mr. John Roberts, jun., hon. secretary to 
the Manchester Students' Section, for the above particulars, 
and he informs us that the students were delighted at the 
kindness shown them by the officials, who took great pains to 
explain matters in detail. MD 


D 
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| period of 18 months. Similar test& are made and reports 
PHOTOMETRIC TESTS. issued every three months, under the supervision of PM. 

| J. W. Bradley, engineer to the City of Westminster. Previous 
The following is a statement, in tabular form, of tests of | reports have been published from tinte to time in The Electrician, 

street lamps, with the comparative costs, extending over а | the one now under review being the sixth of the series. 


535 r ³ðV—öu ы eee с . 
No. of lamps 23 А |C'pital Interest and | Cost of | Cost of light-| Total Hrs. of Total | Test No. 6. Av. total cost Total 


Description and position | іп city, 29, candi cost | sinking fund |illum’nt ing and main- cost per | burn- cost per | Total cost per o. p. per an. No. of 
of lamps. of class g 8 | ej of per lamp per per lamp! tenance per lamp perjing рег! с.р.. per c. p. per inc. tests to ſt sts up 
specified. 3 A lamp. annum. per ann. lamp per ann. annum. ann. | hour, | annum. date (6 series). to date 
Вей ror M jo FFT — . — —„— — 
| —— £ s.d. d. d. 6 
Eleetricares(CharingCross| 100 6 670 40 On 30 years’ £28 30 0 0 3,940 | 00273 10-75 1149 | 4 
& Strand Electric Light | | period, say £2 | | | 
Co.) Opalescent globes | | | | 
Electrie ares (St. James' 60 6 474 45 Onldyrs'con- 430 34 0 0 3,879 00445 17-23 15˙1 43 
& Pall Mall Electric Light | tract, say £4 | | | 
Co. Muranese globes MEN | | | 
Electric ares (Westminster 945 6 605 | £22 22 0 0 3.940 00222 8:73 87 35 
Electrio Supply Corp.) | | 
Opalescent globes | | | 
Refuge lanterns, 4 mantles, 12 4 113 15 On 30 years' 48 15 6| £316 O 13 6 6 3,940 | 0072 | 28-3 30:7” 2 
Victoria-street I y | life, say 15s. | | 
Sugg's high-pressurelamps, 29 | 6 573 15 Do. 15s. 13 6 2 4 810 18 5 03,940 00194 17:65 9:85 35 
Parliament-street. Tri- | | 
dent form | | | | | | | 
Incandescent mantles, Vic-| 1,24. | 6 42 | 6 Do.6. 2 00 1 4 0 3 10 0 3,940 00508 200 18:42 40 
toria-street type | — ! V. ͤ — | E | | 
Triple flat-flame, f footway.| 35 6 | 51 | 8 Po. 8s. | £5 19 2 6 1 23.910 ‘0076 | 299 2565 33 
Whitehall, now in pro- | | | 
cess of removal, Scott | i | 
Snell lamps being sub- | 
Incandescentmantles,Carl.| 251 5 88 6 Do. 6s. 11011 1 10 2 17 113,940 | 00465 18°3 | 1818* 27 
ton House-terrace type RN | | 
Triple flat-flame, Strand 508 6 47 8 Do. 88. 7 15 » 1 5 0 |9 8 103,940 0122 482 | 4Tr4i* 3 


| 


{уре 


* Average of five series only. + Burns 18-48ft. up to midnight, 5ft. after midnight; candle-power taken before midnight. 


In order to anticipate any objections which might arise on comparing In the case of incandescent mantles, including high-pressure lamps, 
the figures obtained for the various lamps, I have the following comments | great variations in candle-power are found to be due to the condition of 
to make on the tests. All tests are carried out under precisely similar | the mantles—what appears to the naked eye as a slight diminution in 
conditions so that it would be manifestly unfair to accept one set of | intensity resulting in an enormous loss of candle-power. In the case of 
results and reject the rest. The Sugg photometer which has been used | lanterns with groups of incandescent mantles it should be remembered 
in making these observations is fitted with two and five candle standards | that such mantles are difficult to keep in good order, and that the 
for testing low and high-power lamps respectively, and will, from its | effective candle-power does not increase in the same ratio as the number 
construction, give results in all cases, if anything, slightly higher than | of mantles. It has been repeatedly found that a slight defect in any of 
the true values by a small amount which is practically constant for all the | the incandescent mantles in high-pressure lamps causes a great loss of 
types of шшр tested, thus making the comparison of the various lamps | candle-power, and this cireumstahce renders it difficult to form any com- 

y 


approximately accurate. Further, precautions are duly taken during | parison between tests carried out in a laboratory and those made under 
each test to guard against the effect of extraneous light, reflection from | actual lighting conditions. 

buildings, obstruction by any opaque object, such as glazing bars, and the J. W. BRADIET, C.E., 

tests are only carried out on clear nights. City Engineer. 


ELECTRIC TOWING ON THE ERIE CANAL.* New York. It is a monorail system resembling methods already 
— | advocated by Messrs. Sachs in America and Thwaite in England, 


. E » Г d 
The E Е but hav ing been worked out with considerable novelty, care an 
nO erode eee оош attention to engineering details. The experimental track is about 


barges by electricity, but although other canals in Europe and І . Я : a hino | : 
America have now been equipped with electric tractors of 110 kind 2,1008. f а упа ш майн 5 5 good gi t 
or another, the famous old artificial waterway between Albany and section of the [ity prisin.. Along the labs. аге oh side f 115 
Buffalo is still dependent upon mules and a few steam propellers for short рае e 2 M E i M rid xlv 
its motive power. It has thus been left in such hopeless competition about 3ft. os аро р y pu ch. er, the girder tier 
with the railroads that the people of New York State have just | 2/0 from the canal being raised above the БЫК, ip 5 
voted to spend a sum of over 8100, 000, 000 upon the Erie, Oswego of seats. The girders are cross-braced so ae st ws е 5. 
апа Champlain Canals in order to render them capable of floating and, indeed, ks whole work is of h qu а е "The edges of 
1,000-ton barges instead of those now employed with a capacity not —̃ коша even весте tor temo ш E Ove the two 
exceeding 250 tons. The first electrical tests on the Erie Canal | each girder are faced with light in. rail for t brack pa ied on 
date back to 1898, when Mr. F. W. Hawley equipped with two girder tracks extend a series of 5 teo E E lley 
Westinghouse electric motors an old steam propeller so as to drive poles set ке outer edge E the а) a 18 1 deg 
ip ss and teok current by trolley from cross span wires on & 5 ў 80 185 P5„!l. Ree nie Onno COMME 
pole line running along the bank, near Rochester. ‘The test was at ! s "i Ч i 
once successful, but the plan wes open to the objection which applies The * electric aa E RM street Шише sy ay ш 
to the propeller at any decent rate of speed—namely, the undue detail, by means of the photogr aph vi b 1 uh ti a and 
suction and wash caused, detrimental to the bank. Moreover, the | 1 % vehicle closely resembling a“ hog- Pid he rail SIE di viclad 
lateral motion created various difficulties with the trolleys, two of | 18 BOE Tong, by A wide, and ш тош етар. 5 
: i . = . for better protection from the weather, but all the armour is quickly 
which were employed. The next plan tried was that of Mr. Richard ‘abl all ‘ble. At each end is a 40 Н.Р 
Lamb, who introduced an ingenious cableway supported along the | eon f e and all the FR И bio Selon speed 
towpath on short, substantial columns, with a telpher motor travel- MOVO Oi SETEC Gay, arrow Байке зуран, Mc 3 f bout 40 
ting along two cables, placed one above the other, the upper for га E ооо зое reduction x i 5 heel 
bearing and the lower for traction. With this motor went a man to | ' 1, „neh motor through this gearing crives а rail . and, by 
handle the-miechanisnr and controller. about 22in. diameter, which travels upon the upper aa ve 
The newest system is that of Mr. Stephen W. Wood, shown in „ the motor runs promptly a ae ы few steps. 
operation on the Erie Canal opposite the General Electric factories rear ODO-18 a/streey eats pu seriea-paralle ps. i dri : :ho would 
at Schenectady, by the International Towing and Power Co. of and a гова Бох i a a а а a jed 
See iuh ro cn 6 .| doubtless appreciate its warmth in such weather аз accompani 


* Abstracted from the Electrical World of New Үогк, some of the recent tests. The ‘ mule” has two large hooks for the 


—- 
— 
— —— = 
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tow-ropes and has also a running board and guard hand rail, so that 
the driver cap go around the machine without dismounting. Reach- 
ing upward from the centre of the top shell of the motor is a stout, 
short mine trolley, which can be pulled down so as to let another 
“ mule " go by on the upper or lower track. 

From the bod of the motor mule extends downward a heavy 
arm, whigh carries springs pulling upwards two grooved wheels so 
as to exert a gripping effect on the under rail. This tension spring 
can be Joosened or tightened at will, and the arrangement serves 
to keep the tractor steady, besides affording additional adhesion, to 
such ap extent that the tractive effect due to the weight of the motor 
—over 5 tons—is virtually doubled, the ‘‘draw-bar pull" reaching, 
it is gaid, over 80,000lb. The amount of power or current consumed 
varjes, of course, with the speed, the weight hauled, the depth of 
the prism, the condition of the track and other factors. In this con- 
nection it шау be stated that a number of readings have been taken 
under all conditions, from which, later, a variety of interesting con- 
elusions inay be deduced. The current is continuous, furnished 
from the General Electric plant to the motors at 475-500 volts. It 
would be fair to assume that in practice, if necessary, instead of 
rectifying the current, single-phase or polyphose motors could be 
used, after stepping down the supply from such points as Niagara, 
Spier Falls, Mechanicville, &c. As to the tests themselves, they 
have been made in the presence of Governor Odell, State Engineer 


Тожа MOTOR SEEN END ON. 


Bord, the Canal Commissioners, the Superintendent. of . Public 
Works and others, and have naturally attracted public attention. 
As seen by one of the editors of Electrical World and Engineer, 
they included the hauling of two boats, each loaded with over 200 
tons, at a speed up to 4} miles an hour, as recorded by tachometer 
in the observation car keeping abreast over the run These two 
boats would represent a total weight of probably 600 tons. 
Other tests included the haulage of four loaded barges at various 
speeds up to the same figure. In every instance the slight wave 
motion in the canal, or absence of wash, was most noticeable, 
the disturbance dying out in a mere ripple as it reached either 
bank. This would appear due to the steadiness of the breast pull 
and the abolition of the churning action consequent upon the use 
of a screw propeller. ‘Some of the tests seen by the writer were 
conducted in a heavy snowstorm, but little, if any, difference was 
observed in the results; part of the monorail track was at times 
sanded by the driver to improve the tractive effect after some of the 
squalls. During the tests one or two mule tows passed in the 
opposite direction, making barely a mile an hour on the wet tow- 
path. The contrast between the two systems was most striking, 
while it was not to be forgotten that both the old and the new 
methods were operating at the same time without interference. 
Aside from the engineering superiority of an electric motor on a 
track over a mule on a yielding towpath, the main question is that 


of economic efficiency It would be a fair inference that, as on the 
trolley roads, mechanical power applied electrically has all the 
advantages. Awaiting further data, it may be well to cite, without 
approving, the claims of the company undertaking these tests. The 
cost of equipping the Erie Canal, 852 miles, with the Wood system 
is estimated to be. 


Structure electrically equipped for 80 н.р. ........ $6,290,000 
300 motors, 80 H.P. nn . 750,000 
C! usce dk ined e dA . $7,040,000 


The gross earnings from the operation of the system, estimated 
at 50 cents. a ton for 10,800,000 tons, would be $5,400,000. The 
operating expenses would be: 4 per cent. on equipment, $281,600 ; 
cost of 24,000 H.P. seven months' use at $85 per horse-power per 
annum, $490,000; wages, motormen for 800 motors (t men 
each) eight-hour shifts, $878,000; trackmen, $11,340; repairs, 
salaries, &c., $150,000; total, $1,810,940, making the net earnings 
$4,089,060. 

The Miami and Erie Canal, in the State of Ohio, has recently 
been equipped with electric traction by the Miami and Erie Canal 
Transportation Co., the work being done by the Cleveland Con- 
struction Co., of Akron, Ohio. The section now in operation 
extends from Cincinnati to Middletown, a distance of about 42 miles. 
Current for this section is at present taken from the lines of the 
Cincinnati Gas and Electric Co. as 4,200-volt 60-cycle three-phase 
current, received in a motor-generator station, which changes the 
frequency to 25 and separates the haulage system from the local 
lighting and power system. Part of the output, at 390 volts, feeds 
directly the first section of working conductors. The remainder is 
stepped up to 83,000 volts and transmitted along the canal bank. At 
four reducing stations transformers receive the 83,000-volt current and 
deliver it to the working conductors at 1,170 volts. The locomotive 
receives this current and transforms it to 890 volts for use in the 
motors. There are two trolley wires of the grooved No. 0000 type, the 
track serving as the third conductor. This plan differs greatly from 
others, one notable feature being the use of a locomotive on a track 
along the canal bank and another important item being the application 
of the three-phase current. The locomotive is of compact type and 
weighs 55,000lb. It has four 83in. wheels mounted on 6in. axles, 
with 5in. journals, and to each axle is geared with double reduction 
an 80 H.P. three-phase induction motor. These two motors are 
normally operated in tandem. The primary winding of the first 
motor is connected to the transformer secondaries, its secondary 
winding to the primary of the second motor, and the armature of 
this last is closed through a controller and a set of iron-grid resis- 
tances. This controller serves for reversal and speed variation when 
required, although the motors in tandem are designed to give the 
8 miles per hour to which the speed is, at present, limited by 
statute. In this normal operation the motors give 40 H.P. each, and 
a horizontal effort with 25 per cent. coefficient of adhesion of 9,6001b. 
The locomotives have not only hooks for making fast the towing 
cable, but couplers for the direct haulage of freight cars whenever 
desirable. As the track is well laid with 701b. rails such haulage is 
quite feasible. 

The seven locomotives were built by the Baldwin Works, and the 
electrical equipment by the Westinghouse Company. The locomo- 
tive side frames consist of very heavy cast girders of channel section, 
framed across at the ends with similar castings. The axles are 6in. 
in diameter with 5in. journals, and the wheels are 88in. in diameter, 
of standard railroad pattern, with 14іп. flanges and 4in. tread. 
At the extreme forward end of each locomotive is the plug 
switchboard, behind that the transformers, then one motor, then 
the cab with the controllers, then the second motor, and behind 
that the rheostat, which fills up the rest of the space. The loco- 
motives are 14ft. long, 8ft. 4in. wide, and have a wheel base of 7ft. 
The extreme height of the standard locomotives was limited to 
8ft. 6in. by the bridges and the extreme height of the switching 
locomotive, to be used at the southerly end of the line in Cincinnati, 
was made only 5ft. 6in. In this last, to save head room, the cab 
was omitted, and a cockpit provided for the motorman at the rear 
end, as in common practice with mining locomotives. The height 
of the trolley wires above the rail varies from Oft. under some 
bridges in Cincinnati to 22ft. over railroad crossings, and is ordi- 
narily 18ft. Under the bridges north of the first 4 mile in Cincinnati 
the minimum height of the trolley wire is 9ft. The standard boat 
is 80ft. 6in. long exclusive of rudder, 13ft. 6in. wide and 9ft. high, 
measured over all. Most of the boats are decked, leaving a clear 
height of 7ft. 8in. in the hold. There are some open boats for coal, 
gravel, empty barrels and other coarse and bulky freight. Loaded toa 
draught of 3ft., such boats can carry about 65 tons, but in the present 
condition of the canal bed it is seldom practicable to load deeper than 
80in., at which they carry about 50 tons of freight. The transporta- 
tion company has about 20 serviceable boats, acquired with a canal 
packet company which was purchased, and has building facilities for 
the needed increase of its fleet. A telephone line for despatching, 
&c., is also operated. 
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THE RATED SPEED OF ELECTRIC MOTORS AS 
AFFECTING THE TYPE TO BE EMPLOYED.* 


BY H. M. HOBART. 


High speed is an unfavourable condition for the continuous- 
current motor, but up to certain limits, conduces to improved results 
for induction niotors. Of course, the required speed can rarely be 
the determining factor in the choice between these two classes of 
motors, but it is well that the extent of the influence of the speed 
should be realised. 

Now, it is most difficult to make consistent assumptions as the 
basis for a number of comparative designe, but I have taken for a 
set of continuous-current designs, for a 150 H.P. shunt motor, five 
speeds ranging from 68 to 1,224 revs. per min., and, without figuring 
out the details with any elaboration, have nevertheless endeavoured 
to proceed on fairly reasonable lines. I have followed this same 
poliey with two groups of induction motors, the first group being 
for 21-cycle motors ranging from 36 poles and 68 revs. per min. to 
4 poles and 612 revs. per min., and the second group being for 68- 
cycle motors and ranging from 12 poles and 612 revs. per шїп. to 
6 poles and 1,224 revs. per min. Although I should have preferred 


The total factory cost may thus be set equal to K. x DxL for 
continuous-current motors, and to К;х Dx L for induction motors, 
where K and К; are constants for any one firm. The ratio of K, to 
К; which we may denote by R(R«K,/K,) has been found to vary 
greatly with different manufacturers. From a study of the data 
kindly supplied to me for the purpose by four manufacturers, it is 
believed that 1:5 is a fair value to take for R for the putposes for 
which it is required in this Paper. Thus for motors having equal 
rotor dimensions, the continuous-current motor will be taken as 
costing 50 per cent. more than the induction motor. This, how- 
ever, would not be the ratio of cost for the same output, because 
different diameters and lengths would be taken in the two cases. As 
a rough value for the total factory cost of continuous-current motors 
1:00s. per Dx L may be taken (although this varies considerably 
with different manufacturers), D and L being expressed in centi- 
metres. Hence 0°67s. per D xL will be the corresponding total 
factory cost for induction motors. This would rise to 0755. 
per Dx L for motors with wound rotors, and would fall to 060s. 
per D x L for motor with squirrel-cage rotors.* At low speeds the 
diameter would be much greater in the case of induction motors. At 
high speeds, and especially at low periodicities, the reverse would 
be the case. This is shown in Fig. 13. In the upper part of Fig. 14 
are given the full-load efficiencies for the continuous - current and 


68 RPM. 204 R. P NM. 612 R.P.M. 817 R.P.M. 1224 R.P.M. aM 
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o concentrate attention upon the influence of the speed, and not 
to enter upon the question of the influence of the periodicity, the 
extreme range of speeds which I wished to cover, made this 
impracticable. Thirty-six poles is already abnormal enough for a 
150 н.р. induction motor, and yet this leads to a group of three 
motors, the last of which, at 680 revs. per min., has but four poles, 
i requiring stepping up to a higher periodicity for a higher speed 
esign. 

The general design of these 11 motors and some of their leading 
constants are set forth in Figs. 1 to 11, and lato lla. In Fig. 12 
are shown curves roughly indicative of the relative factory costs of 
these 11 designs for the three groups These costs have been 
derived froin the product of diameter D, of rotor in centimetres and 
length L, over armature winding in centimetres—i.e., from DxL 
for the continuous-current machines. The windings of induction 
motors being less definite as to overall lengths, L has been taken 
equal to the gross core length, A,, plus seven-tenths of the air-gap 
pitch т, i.e., L=Ag+0°7r for the induction motors. D xL has been 
found to be fairly proportional to the total factory cost for continuous- 
current dynanio-clectrie machines, for a given voltage and for so- 
called ~ barrel "-wound armatures. The same expression has also 
been found fairly proportional to the total factory cost for induction 
motors. 


* Paper read before the Institution of Electrical Engineers last night. 
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the induction motors. Whereas the former are lower for the be 
speeds, the efficiencies of the induction motors rise fairly rapidly. 
starting from a very low value for the lowest speeds. In the lower 
part of Fig. 14 are given corresponding curves of half-load ош 
From Figs. 16 and 16 it may be seen how the power-fac : 
improves with the speed, and how the no-load current at the A 
time decreases. Fig. 17 shows the increase in reactance voltage * 
full-load for increasing rated speed. As is evident, the л bu 
very unfavourable for the higher speeds, whereas they arc decidedly 
favourable for the lower speeds. The peripheral speed of the pid 
mutator in metres per second is shown in Fig. 18. Where To | 
and as yet, not thoroughly proven methods of commutation ae 165 
resorted to, these high commutator prede must be employ 
high-speed designs of continuous-current dynamos. 
t 1 ibus 9 5 that with increasing speed, while all the Pe 
perties of the induction motor improve markedly, the reverse kl 
case for the continuous-current motor, and one would be in ca 
to believe that this points out the best field for these ip 
types, and that the influence of the speed should be taken into co 
sideration when other circumstances permit. 
his Paper does not concern itself with absolute costs. The com 
parisons are purely relative. Nevertheless, it serves to fix ideas to employ 
some unit of value, and the equivalent chosen has been shown ae. 
approximately in an article published in No. 40 of the E. T. Z. fot 1999. 
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Although, as has already been stated, the demonstration of the 
influence upon the results (very favourable for induction motors and 
exceedingly unfavourable for continuous-current motors) of increase 


Number of Poles Уз sso 
kilowatts Input as Motor 
Full Load Voltage vis 


©» Amperes 
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TABLE I.—150 Horse-power Continuous-current Motors. 


(All dimensions are in centimetres.) 


Revolutions per Minute 


SPECIFICATION. 


npe 
External Diameter of ‘Armature (D) 


Polar Pitch — (7) 


Length of Armature over Winding 
Dx L. (This is proportional to the 


Number of Ventilating Ducts... 
Width of each Duct . 


Oross Length Armature Lamination’: — 0 


07 


factory Cost) 


Effective Length of Laminations in Armature Core an) 


Internal Diameter of Armature Laminations МУ 


Diameter of Commutator x 
Length of Commutator 


Width of Segment at Surface (including Insulation) 


Total Number of Segments 
$6 Slots 

Number of Segments pet. Slot... 
Turns per Segment : 
Width of Slot (as Stamped) 
Depth of Slot 
Radial Depth of Air-Gap 

ji Lengua of Magnet Core 
Equivalent Di 


iameter of Magnet Cores 


Cross Section of Magnet Cores (Sq. Cms.) 
Shape of Cross Section of Magnet Cores 


Pole Face Dimensions 
Ratio of Pale Arc to Pole Pitch 


External Diameter of Маре Yoke (D, ‘ 


Width of Magnet Yoke 

Radial Thickness of Yoke — ... 
Height of Armature Conductors 
Width 


Current Density in Armature Conductors (in Amperes per Sq. Cm. ) 
Thickness of Armature Slot 1nsulations (Sopper to цор) Te ES 


Space Factor in Armature Slot 


Average Voltage per Commutator Segment n 
Amperes per Sq. Cm. of Brush Contact 
Total-Armature Interference (Ampere Turns per Pole)... 


Types of Winding 


Paths through Armature Winding from + to — Brushes 


Amperes per Pole 
Length of Arc of Brush Contact 


Frequency of Commutation in Cycles per Second 


Mean Length of Armature Turn 
Embedded Length per Turn ... 
Free Length per Turn 


Reactance Voltage with Full Load Amperes 
apparent Tooth Density (Lines per Sq. Cm.) 


Width of Tooth at Root 


Radial Depth of Laminations below Slots 
Cm.) 
мао. in Armature Iron 
Total Armature Flux at Full Load Rated хө смерашаез) 5 


Density below Slots (Lines per 5ч. 
Cycles per Second for Reversal 


Factor for Magnetic Leakage.. 
Flux in Magnet Cores (Megalines) 
Density in Magnet Core 


Density in Magnet Yoke (Lines per 5ч. Cm). 


Pole Face Density 
Ficld Ampcre Turns at Full Load 
М: NE of Magnct Yoke 
y Cores 
‚ Armature Sheets `. 


Peripheral Speed of Armature Meters per Second 


Commutator 


Centrifugal Force at Armature Surface in Kilogrammes per Kilo 
" at Commutator Surface E . , 


Core Loss 
Armature Copper Loss 
, Commiutator ?R Loss at Brushes 


Brush Friction Loss 
Loss in Shunt W inding 


Friction Loss at Bearings and Air Friction 


Total Constant Losses 

„ Variable 11 - 
Total of all Losses .. 
Commercial Efficiency Full Load 


' 


27 a0 oe 


68 


Circular 
48 x 40 
602 


2250 
48 
12 
1'05 
13 
330 
125 
"380 
2° 
375 
6,320 
8 Circ. Single 


15 x 40 
*692 


6,300 


LOSSES AND EFFICIENCIES AT 60° C. 


Watts per Sq. Dcm. of peripherial Radiating Surface of Armature · 


Watts for Commutator Stirface 


Watts per Sy. Dem. of Extérnal Cylindrical Radiating Surface of Field .. 


Weight of Armature Laminations 


» n pper 
„ „„ Coinmutator Copper 
n " Field " 
„ „ Pole Faces 
1А v Мав. agnet Core 


Total Weight of Effective Material 


Cost of Copper (at 20 Shillings per kilogram uS 


WEIGHTS AND COSTS IN 


Cost of Laminations (at 06 Shilling per kilogram)* КА К ES m 
Cost of Cast Steel (at o'4 Shilling per ава: - КР irs 


er HP. 
Total Factory Cost In Shillings ner Н.Р. Output (from Dx L rule) 
Percentage which Cost oí Net Etfcctive Material bears to Total Cost 


Cost of Net Effective оа, 


t This price is for completed 


3.150 
8.000 


KILOGRAMMES AND SHILLINGS. 


Ca Stecl 


Steet 
38 5 
193 

335 


4.200 3.800 
3.580 2.600 
580 580 
1,120 1,160 
$30 820 
5.000 8,800 
11,090 11 $50 
4.100 3.240 
15.310 14.820 
88 88 3 
86:2 86 3 
821 81 ˙9 
71 70 2 
40 5 455 
40 41 
62 6 26 
415 340 
UA fg 
100 100 
175 tr) 
40 30 
323 306 
600 $30 
1,837 1,660 
920 840 
250 225 
305 330 
1,535 1.395 
102 93 
323 271 
3t 34 5 


discs, and includes Inbour and waste material. 


in the rated speed does not, owing to the preponderating extent of 
this influence, require the exercise of any 
tion of the designs compared, it is nevertheless of interest to set 


eat care in the prepara. 
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these forth in some detail. A more careful study of each of the indi- 
vidual designs might easily lead to a considerable 5 improve. 
ment inthe results for a given cost, or in the cost o 


TABLE IL-—/50 Horse-power Induction Motors. 
(All dimensions are in centimetres.) 


Rated Horse-powcr 
Number of Poles . 
Synchronous Speed i in Revolutions per Minute 


voltage ... 

External Diameter of Stator punchiugs 
Internal " " " 
External % m Rotor „ (D) 


Radial Depth of Air-Gap (4) 

Internal Diameter of Rotor Punchings 
Circumference at Air-Gap, e 

Polar Pitch at Air-Gap т .. 

Gross Length between Flanges QO.) 

Number of Ventilating Ducts E 

Width of cach Ventilating Duct .. 

Net Length Laminations between Flares An 
^n 


T ype of Slots E ehe 
Cin i du Formula 


e =. cê = s "m 
T 


Maximum Power-factor 
Watts Output at Full Load 
Full Load Eftivienc 
Watts Input at Ful Load .. 5 
Volt-Amperes Input at Full Load . T 
per Phase 
Connection of Stator Windings "x 
Volts between Terminals 
Volts per Phase 
Full Load Amperes per Stator W inding к 
Energy Component of Full Load Ampercs per Stator Winding 
Full Load Line Amperes .. ae 
Dimensions of Bare Conductor in Stator 
[Insulated Conductor in Stator M 
Solid or Stranded . «s - ed 
Cross Section of one Stator Conductor Ж ; 
Current Density at Full Load s 
Depth of Stator Slot - еъ ү „ 
Width y e^ — 
Number of Conductors per Slot n 
Arrangement ot Conductors in Stator Slot. 
Number of Stator Slots T 
Total Number of Stator Turns 925 
Number of Stator Turns per Phase . 
, Pole per Phasc 
Approvimate Internal Volt, ma per Phase (E) 
Megalines Flux per Pole - M - (K 42 TNM a 10-8) 
Width of Stator Slot-opening m s ys “© 
Stator Tooth Pitch ы s ie 
Per Cent, Exposed Iron at Stator Surface Yes К 
„ at Rotor Surface .., : 
Mean for Stator and Rotor is 
Exposed Cross Section of [ron at Air- -Gap ... 
Spreadin ng Coethcient y : 
Corrected Air- “бар Cross Section 
Gap Density- 
Maximum 


Ampere ns per Pole per Phase .. 
Maximum Current at No Load 
R.M.S. Current at No Load 

in Percentage of Full Load Current.. 
Total Radial Depth of Stator Punchings T 


above Slot. 
Magnetic Cross Section of Stator Core (i. e. above Sio 
Stator Core Density . oes 


Width of Tooth at Narrowest Point . "T 
Cross Section per Pole at Narrowest Point .. 
Maximum Density at any Stator Tooth at Narrowest Point `. 


100 for Stator os ss T - 
"Watts Stator Core Loss pec kilogram - 5% m с 
Net Weight 3 Punchings (kilograms) ... - ‚© "T 
ot Т [1] [III eee eee vee 
Core Loss in Stator Iron е б бх а 280 Ж 
„ Rotor Iron ive tes vie vii "T 
Total Core Loss саа sa А 
Embedded Length ‘of one Stator Turn T T 
Free n m à m "T 
Mean 
Total Length of each Stator Winding (i.e. Winding б ‘One-Ph: ase) 
Resistance per Phase at боо C. Ohms M 25 
Total Stator C*R Loss s s а я бае Mor 
ow Rotor ees eee еве eee 
„ Core Loes (Stator and Rotor) iss m" PN 
Allowance for пеон Loss A 85 one us el 
DU put in Watts . г sin Mis T ae ae 
Fd Load Efficiency (in Per Cent) 205 - és 
Weight of Mor Copper (kilograms) А ТЯ за 
t Ы eee eee ace ee 
Total Weight of Copper Conductors T wi ese we 
5 5 i e T sae T 
t pper at 20 n т oss ise ТЕ 
„ Laminations at o6 shi fing E K.G.’ A sas 
» Net Effective Material an llings) на sae 
Cost per H.P. for Net Effective Material (in Shillings) sae "n 
Puman of Rotor (D)  ... m sn "m Mt 
Tot tal Yactory Cost of Motor DL)... ‘a ni 
Cost of Effective Material in Per Cent. of Total Cost 55 ihe 


* This price is for completed discs, and includes labour and waste material. 


21 CYCLES PER SECOND. 


HESEE 


142 


4 Closed 
102 


0 0645 
о ANG 
112.СОО 
No ч, 
125 300 
141,500 
49.799 
à 
350 
350 
135 
120 


2134 
48 х 105 
ќо 11 
Siranded 


1 См) 


10 $ 


до ж 135 
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Where continuous-ourrent and induction motors come up for 
comparison, it is natural that one should seek for some common 
he results obtained. ground as a basis for the designs. It has seemed to me that the 


63 CYCLes PER SECOND. 


45 х 117 


150 
N 
940 
350 
KSS 
60 4 
боо 
о18 
400 
1900 
237 
300 
2 
10 
154 


107 


$ Closed 
119 


o — 


0 848 
111,000 
ut 3 % 
122,800 
144.800 
48.270 
A 
150 
380 
14 
M7 
239 
4 x 112 
45*x 117 
Stranded 
о 445 


1582 


114 


45 x 117 
0445 


818 


most significant common attribute for this purpose is the ratio M/, 
in which A equals the length of laminations between end flanges 
(A = gross core length and A, = net core length) and т = polar pitch 
at the air-gap—1.e., the circumfereace at the air-gap divided by the 
number of poles. As already described, the cost of the induction 
motors has been taken proportional to D x (A, + 0°7r), and the cost 
of the continuous-current motors to Dx L, where L = length over 
end connections. In general for continuous-current motors, L is 
also approximately equal to A, + 0 7r, although in the case of well- 
defined windings having the end connections lying in extensions of 
the armature core’s external cylindrical surface, it is more instruc- 
tive to use the expression D x L as the basis for cost estimates and 
comparisons. A/r is again useful in obtaining the value of C in 
Behrend's formula for the leakage factor с, which is с = CA/r, A being 
the radial depth of the air-gap. The writer obtains the values for 
C from curves showing it as a function of the ratio A/r, and finds 
that this leads to results rather more accurate than are otherwise 
obtainable from Behrend's formula, and far more conveniently 
arrived at than by means of the more complex formule sometimes 
employed for the estimation of c. 

In the case of the induction motors the radial depth of the air-gap 
has been taken at 0°18cm. for all cases. This is not in accordance 
with practice. A lesser gap with the corresponding electromagnetic 
advantages would be employed by most designers for the higher 
speed designs. But to avoid entering into the в 00 of the most 
suitable respective values, I have adhered throughout to the value 
of 0°18cm., and the induction motors come out so greatly superior 
to the continuous-current motors at high speed that they are well 
able to stand this handicap. 

For a moderate range of speeds, for the same output, say a range 
of 1 to 4, I should have taken the same number of poles and the 
same diameter for all my continuous-current designs, as I find this 
to be a practicable and correct designing principle for this class of 
machinery. Here, however, with a speed range of 1 to 18, the 
lower speed designs are given more poles and larger diameter, and 
vice versa for the higher speed designs. The range of diameters is, 
however, far less than is customary with most designers, and this 
is & point of interest, since, although I do not claim to have devoted 
to each design more than enough attention to ensure a sound 
demonstration of the main proposition, it nevertheless appears that, 
in this respect, the designs are about right for the required conditions. 

Further details of these 11 designs are given in Tables I. and II. 

It is interesting to derive the costs by another and independent 
method which consists in determining the cost of the effective 
material on the one hand and of the non-effective material inde- 
pendently on the other. The latter component can be derived if a 
sufficient number of machines of the same diameter, but of variable 
length, are plotted with the cost of the non-effective material as 
ordinates, and the effective length | as abscisse. By these means 


a curve can be obtained which, if produced, intersects the axis of 


ordinates at a point giving the cost of non-effective material for zero 
effective length of armature. 

This has been investigated by the author as described in E.T.Z. 
No. 40, 1908, and it has been found that the cost of the non-effective 
material for zero net length of armature core equals approximately 
D,3/10s., if D, denotes the external diameter of the yoke in 


Table III.—Fstimation of Total Works Cost of 150 hp. Continuous. 
current Motors. 


Diameter over all (Di)............ 225 212 16511546 124 
Cost of non-effective material for | | | 

zero length of armature core .... | 5,100 4,500 2,700 2,400 1,550 
Increase in cost of non-effective | | 

material with increased length. 1, 460 480 30 0] 285 260 

Cost of effective material . | 5,860) 2,610 1,535 1,395 1,075 

Total works cost ...... 11,920! 7,590 | 4,535 | 4,080 , 2,885 

Do. by DxL role ...... 12,900 8,060 4,880 4,080 2,820 


Table IV.—stimation of Total Works Cost of 150 h.p. Induction Motors. 


Diameter over all (D,.) 364 164! 116 146 


116 102 
Cost of non-effective mate - | 
rial for zero length о! | 
armature core ........ 8,900 | 1,800 890 1.420 900: 700 
Increase in cost of non. | 
effective material with | | 
increased length ...... 660 790 560| 300; 350 440 
Cost of effective material..| 2,840 | 2,320 1,440! 940| 850 860 


| 


12,400*, 4,910 2,890 | 2,660 | 2,100 2,000 
6,700“ 4,850 2,610 2, 200 1,870 . 1,820 


Total works cost ... | 
Do. by D x L rule 
| 


* This is an abnormal machine in every respect, but nevertheless 
closely fellows lines of machines at present in operation. The D x L rule 
in 80 extreme & case gives far too low a value, and the value obtained 
by the analytical method isa trifle too high. 
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centimetres. Such & curve also shows the increase in the cost of 
the non-effective material in dependency upon the net length of the 
armature core, and taking into account the influence of the diameter, 
one could roughly set this increase as equal to 018DjA,. 

The estimation of the costs by this method is carried out in 
Table III. for the continuous-current motors. 

The same method has been applied as shown in Table IV. to 
the induction motors, D,*/15s. being taken as the cost of поп. 
effective material for zero net length of armature core, and 
0°12D,A, being the increase in cost of non-effective material with 
increased length. It will be seen that a good agreement is obtained 
in all except the first case. 

The costs as obtained in Tables III. and IV. are plotted in th: 
curves of Fig. 124, and it will be seen that the results lead to much 
the same conclusions as were arrived at by the Dx L method and 
plotted in Fig. 12. 

The principal conclusions arrived at in this Paper areas follow :— 

I. Induction motors are, for all capacities, considerably cheaper 
than continuous-current motors of equivalent ratings. 

II. The general performance and the mechanical construction of 
induction motors improve rapidly with increasing rated speeds. 

III. The general performance and the mechanical construction of 
con'inuous-current motors improve rapidly with decreasing rated 
speeds. 

IV. The use of very low-speed induction motors and very high- 
speed continuous-current motors ought to be avoided whenever this 
is commercially practicable. 

These conclusions are not new. They must, however, be much 
more widely understood if the electric transmission of power is to 
proceed on rational lines. 


SOME APPLICATIONS OF THE THEORY OF ELEC 
TROLYSIS TO THE SEPARATION OF METALS 
FROM ONE ANOTHER.* 


BY A. HOLLARD. . 


In the present study I have co-ordinated a certain number of 
facts and experiments already published here and there in such 4 
way as to bring them into line and show what philosophic beanng 
they have on one another. It thus clears the way for the presenta- 
tion of an actual theory of electrolytic analysis that has not up to 
the present been put forward. The only principle involved hitherto 
in electrolytic analysis for the separation of elements is that which 
is based on the successive separation of the metals by gradual 
increase of the potential across the electrodes, each metal depositing 
itself at a potential spoken of as the potential proper to the metal. 
Strictly speaking, this principle is hardly directly applicable. 
Indeed, it supposes the constant use of low potentials and con. 
sequently s intensities, thereby prolonging the duration of the 
experiment. In fact, the only applications of this principle which 
have been made are the separations, with very weak currents, 0 
copper and silver, of silver and bismuth, and of mercury and 
bismuth—that is, of metals whose polarisation potentials are lower 
than that of hydrogen. As to metals with polarisation potentials 
higher than that of hydrogen (zinc, cadmium, iron, cobalt, nickel. 
tin, lead). they cannot be separated according to this same principle. 
In fact, the current, already very weak, which precipitates one of 
the metals, separates hydrogen from the bath just as much. and 
then the fraction of the current utilised for the deposit of the metal 
is so small, especially towards the end of the electrolysis, when the 
concentration of the metal ions becomes very low (Nernst's law). 
that the deposition of the metal is never complete. Thus zine and 
nickel, which have a relatively large P.D. (0°54', have not been 
separated by us, when we used a slightly ammoniacal solution of 
the sulphates with a current of 0:01 ampere, the zinc always deposit- 
ing itself with the nickel. We ought to work with a current of les 
than 0:01 ampere, seeing that a fraction only is utilised, but this 
would make the operation interminable. 

Recognising that the foregoing principle is entirely insufficient. 
we have sought for other applications of the theory of electrolyu* 
permitting of effectual analytical separations. The applications we 
have found will be ranged under three headings. I. Reduction о! 
the resistance of the bath by suppressing the formation of gas at the 
anode. II. Influence of the nature of the cathode. III. Forms 
tion of complex salts. (This application has already been studied. 
especially by Frendenberg.) 

1. Reduction of the Resistance of the Bath by Suppressing ! ht 
Formation of Gas at the Anode.—We have shown above that the 
metals whose polarisation potentials are higher than that of hvdroge? 
cannot be separated from one another by gradual increase of the 
E. M. F. on account of the extremely small fraction of the сштеп! 
used to precipitate the metal We have been able. however. con 
siderably to increase the current by diminishing the resistance 


* Paper read before the Faraday Society. 
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the bath, and that in two ways: 1. By suppressing the liberation 
of oxvgen at the anode. 2. By the use of soluble anodes. 

1. To suppress the liberation of oxygen at the anode (or at least 
greatly to diminish it), we introduce a reducing agent into the bath, 
such as sulphurous acid, which prevents the liberation of oxygen 
gas by conibining with it. This suppression of gas greatly augments 
the conductivity of the bath; for the same potential applied to the 
bath the current which passes is much more intense and permits 
the precipitation of one of the metals on the cathode in a relatively 
short time. Let us take a mixture of zine and nickel, which cannot 
be separated by the application of the first principle: the sulphates 
of the metals are treated with sulphate of ammonia (10 grammes), 
sulphate of magnesium (5 gramines), 5 cubic cm. of a saturated 
solution of sulphurous anhydride, finally an excess of 25 cubic cm. 
of ammonia (specific gravity 0°924). This is diluted to 300 cubic сш. 
and electrolysed at a temperature of about 90deg.,* with a current 
of 0:1 ampere. The electrodes we used are shown in Fig. 1, the 
cathode being of platinum gauze and sand-blasted.t At the end of 
four hours at the most, for quantities of nickel which do not exceed 
0:25 gramme, 1 to 2 cubic em. of the bath should not be blackened by 
ammenium sulphide. The electrolysis is allowed to continue for an 
hour, then the cathode is removed. 

It is very important to adhere to the proportions of the reagents 
indicated, otherwise the separation may fail. Thus an excess of 
sulphurous acid leads to the formation of zinc sulphide. — This 
portion of the work was carried out with M. Bertiaux. 


Erperimental Results. 


—— — — — — 9 


Quantities weighed. Nickel deposited. Quantities weighed. Nickel deposited 


Ni = 0:2500 0:2508 Ni - 0:2500 0:2501 
Zn 0 05 | Zn -1:0 

Ni =0:2500 ` 0:2494 Ni -0:1000 0:0969 
Zn-01 Zn 01 

Ni =0°2500 0:2517 Ni —0:1000 0:0963 
Zn 025 | Zn..0:5 

Ni -0:2500 | 0:2500 | Ni =0°1000 0:0973 
Zn«e05 Ао = 1:0 

Ni -02500 0:2506 — 

Zn 05 


| 
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2. The use of & soluble anode to avoid tlie liberation of oxygen at 
the anode is less simple than the above procedure. On the other 
hand the soluble anode in dissolving produces sufficient electric 
current to electrolyse the bath, and render the use of an external 
source of electricity unnecessary. The metal selected for the anode 
should be of such a nature that it can replace in the solution the 
nietal that is to be separated, and that only. In order that this 
may not be precipitated on the anode, but only on the platinum 
cathode, the anode must be immersed, not in the bath B itself 
(Fig. 2) but in the solution A containing an inditferent salt 
(salt of an alkali or an alkaline earth) separated from the bath 
B by a membrane of vegetable parchment. If it is required 
to separate nickel from zinc, we make use of a zine anode. 
We take a vessel separated into two cells by a membrane 
pp of vegetable parchment (paper treated with sulphuric acid.) 
We place in one of the cells, B, the solution containing the 
nickel and the zinc, and in the other, A, a salt solution, which must 
be a conductor of the current—a solution of magnesium sulphate 
serves very well. The zinc sheet intended to precipitate the nickel 
is immersed, not in the solution B containing the nickel, but in the 
magnesium sulphate solution. In the solution B a sheet of platinum 
HH is placed. Finally the platinum and zinc are connected bv an 
external copper wire. We thus make a reversible cell of two liquids 
of thc Daniell type, in which the current goes from the platinum to 
tlie zinc by an external conductor, and from the zinc to the platinum 
in the interior of the liquid. We will, therefore, examine an actual 
clectrolysis of a nickel salt, giving a deposit of pure nickel on the 
platinum sheet. In practice we proceed as follows :— 

The nickel and zinc in the state of soluble sulphates are contained 
in a Bohemian beaker (655 cubic cm. capacity, Tem, diameter). 
This solution should contain an excess of 20 cubic cm. ammonia, 
22 Bd, and 100 grammes of anhydrous ammonium sulphate, and 
should occupy а volume of 250 cubic cm, Obviously, this liquid is 
a good conductor of the current. We put into it our electrode of 
platinum gauze (Fig. 3). A glass tube 55mm. internal diameter, 
closed at the base by a membrane of vegetable parchment, is 
immersed in the solution of nickel and zinc in the beaker, so that 
the membrane is as near as possible to the electrode without, how- 
ever, touching it. A solution of magnesium sulphate, 250 grammes 
to the litre, is poured into the tube to fill it to a depth of about 
T7O0nim. This strength of magnesium sulphate solution possesses the 
maximum conductivity. The choice of this salt as conductor for the 
inner cell is that it is one of the few salts which have no chemical 
action on zine, Finally, an amalgamated zine disc, 5em. diameter, 


— — —— — — 


It is important that the temperature should never fall belowthis value. 
t These can be procured from the des Moutis, of London and Paris, and 
Poulenc, of Paris. 
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attached to a rod of copper insulated by caoutchouc, is immersed in 
this liquid. The copper rod is connected externally to the platinum 
electrode. The zinc disc is pierced with several holes to facilitate 
the circulation of the inner cell liquid, and placed 15mm. to 20mm. 
above the parchment. During the whole of the experiment, the 
contents of the outer cell are heated nearly to boiling (about 95deg.). 
At the end of several hours the nickel is completely deposited on 
the electrode as a fine, strongly adherent metallic laver. The 
electrode is withdrawn, swilled with water, then plunged into 
distilled water for 10 minutes to complete the washing, finally dried 
and weighed. | 
Experimental Results. 
Quantities taken. Nickel deposited. 


(1) Ni = 0:2000 0:2026 
Zn-1 

(2) Ni -0:2000 0:1995 
Zn-0:5 

(3) Ni =0°2500 0:2499 
Zun-1 

(4) Ni «0:2500 0:2525 
Zn=1 

(5) Ni =0°5000 0:4989 
Zn = 0:0000 

(6) Ni .0:4500 0:4506 
Zu-1 

(7) Ni =0 5000 0 5048 (contained a little zinc) 
Zn .1 

(8) Ni -0:0500 0:0524 
Zn 1 


One sees from the above table that the method can be applied to 
varving proportions of zinc and nickel. On the other hand, the 
mixture should not contain more than 1 gramme of zinc or 
0'45 gramme of nickel, otherwise the simultaneous deposition of 


Ux 
—A.. 


Fido. 3. 


zinc becomes possible. Experiment 7 shows that already, with 
0:5 gramme of nickel and 1 gramme of zinc, there is a deposition of 
zinc. When tbere is no zinc in solution, at least 0°5 gramme pure 
nickel can be deposited (experiment 5). These limits as to the quan- 
tites of nickel and zine find their explanation in the theory of the 
method we are about to give. This theory is none other than that 
of reversible cells. The solution pressure P of the precipitating 
metal* (in this case zinc) being higher than the solution pressure 
P! of the precipitated metalt (here nickel) а positive E. M. F. is 
established between the two metals, according to Nernst's formula 
К, P NR, P 
(1) log. 10g 
K is a constant for a definite temperature, v and v’ are the valencies 
of the precipitating and precipitated metals, C and C' the concentra. 
tions of the two metals.T One sees according to this formula, that 
when the concentration C of the zine in the inner cell increases 
(consequent upon the deposition of nickel on the platinum 
electrode) e will diminish. It is necessary, then, that there should 
not be too much nickel to deposit; 0:45 gramme can, however, 


C= 


* The idea of solution-pressure has been suggested in the ionic theory 
by the analogy which has been established between the tendency which 
bodies have of becoming ionised, and the tendency which bodies have of 
passing into the state of vapour. Just as the measure of the second is called 
the vapour-pressure, so the first has been called the solution-pressure. 

+ The order of the solution-pressures is the same as that of the polari- 
sation potentials. | 

t In the Nernst formula we have put С and С' аз the concentration of 
the metals, in place of their osmotic pressures p and у”, which should 
have been used, because C and C are proportional to p and p' on account 
of the relatively great dilution of the solutions we have employed. 
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be easily deposited. According to the same formula, if the con- 
centration of the nickel diminishes, e tends towards zero, which 
means that the nickel can never be completely deposited. This 
would indeed happen if we were working with a solution of the 
normal sulphate of nickel, but we work with a solution containing 
a large excess of ammonia—that is, a solution containing a large 
concentration of the ions NH; ; thus C! does not represent the con- 
centration of the nickel ions, but a mean of the concentration of 
the ions Ni- and NH,. This ammonium gives rise to a disengage- 
ment of hydrogen during the electrolysis. Therefore, when one 
would generalise this method for other separations than that of 
nickel and zinc, care must be taken to put into the solution an 
excess of ammonia or acid or any other substance capable of 
forming hydrogen ions, or ions playing the same part. In reality, 
the phenotnenon is complicated by secondary reactions which it will 
be always necessary to take into account when it is desired to 
extend the method to other separations than that of nickel and zinc. 

1. The concentration of the zine sulphate should not be too great, 
for then this salt on the one hand, and the dilute solution of zinc 
sulphate which is formed, on the other hand, by the solution of the 
zinc in the inner cell, will form a concentration cell (Zu | ZnSO, 
dilute Pt | ZnSO, concentrated; Zn and Pt representing the poles 
of the cell—that is, the zinc dise and the platinum electrode’. 
Otherwise the total E.M.F. of the system may reach such a point 
that the zinc can be precipitated with the nickel, which we found 
to be the case when the nickel was accompanied by 2 grammes and 
more of zine. That is why we have recommended that there should 
not be more than 1 gramme of zinc in the nickel solution. 

2. The sulphate of zinc formed in the solution of magnesium 
sulphate by the solution of the zinc attacks the disc of zinc, espe- 
cially when warm, hence a voltaic couple which produces a new 
increase of the E. M. F., an increase which we have endeavoured to 
diminish as much as possible by arranging the cell so that the disc 
is in the coolest part of the apparatus. The concentration of zinc 
sulphate increases as the nickel is deposited, causing the attack on 
the zinc disc and the E.M.F. to become greater; this would end by 
favouring the deposit of zinc with the nickel. Fortunately, this 
concentration decreases the E.M.F. of the concentration element 
spoken of in the previous paragraph, as well as the E. M. F. of the 
principal element (see Nernst formula), so that one can easily 
deposit 0°45 gramme of pure nickel even when accompanied by 
1 gramme of zinc. When nickel alone is present one can deposit 
still more, for in this case there is no concentration element. 
Hence it follows that the quantity of pure nickel that can be 
deposited is greater as the accompanying zinc 1s less (for then the 
effect of the concentration element is reduced), and inversely that 
the quantity of zinc accompanying the nickel can be greater accord- 
ing as the nickel is present in smaller amount (for then the E.M.F. 
of the cell is reduced). By not having more than 0°45 gramme of 
nickel and 1 gramme of zine in the solution, one is always certain 
to have pure nickel deposited. 

3. Finally, there is another secondary phenomenon which does 
not occur with nickel sulphate, but which is manifest with certain 
other salts. This can be discussed for the sake of completeness. 
We mean the migration of the salts in the course of the electrolysis 
froin the cathode (here the platinum electrode) to the anode (here 
the precipitating metal). "This is Hittorf's phenomenon. For each 
metal, then, it is necessary to find out if it forms a salt which does 
not show the Hittorf phenomenon, and if it is preferable to work at 
one temperature more than another, for the losses in concentration 
round the cathode (and around the anode) vary with the tempera- 
ture. The method cannot be applied to every class of salt, and so 
is not general. It cannot be used for copper in particular, the Cu- 
lons passing very rapidly to the anode cell. 


IT. Influence of the nature of the Cathode.—By suitably choosing 
the metal for the cathode, it is possible to avoid completely the libera- 
tion of hydrogen, even in strongly acid solution, and thus to increase 
sufficiently the conductivity of the bath so that the separation of the 
metals becomes possible. Moreover, if the metal of the cathode raises 
the polarising E. M. F. of hydrogen above the polarising E. M. F. of 
the metal M it is proposed to deposit, at the same time keeping it 
below the polarising E.M.F.s of the metals which are to remain in 
the bath, it becomes impossible, as a rule, for these metals to be 
leposited. In fact, if one does reach the E. M. F. at which they are 
deposited, this potential, being higher than that of hydrogen, causes 
in acid solution a suffieiently abundant evolution of gas to prevent 
their deposit. If evolutiou of hydrogen occurs it hows that the 
E M.F. being used is too great. The above requires amplifying a 
little. Let us call to mind, first, that in electrolytic analysis the 
metals are divided into two principal classcs, according as they are 
ur are nut capable of being deposited on the cathode in strongly acid 
solution. The metals which cannot deposit themselves in strongly 
acid solutions are those which, in order to cover the cathode. require 
potentials higher than that at which hydrogen begins to evolve; 
one sees then that under the influence of these high tensions a 
strongly acid solution (that із, one containing а large proportion of 
II. ions) gives rise to such an abundant evolution of hydrogen at the 


cathode that all precipitation of metal there becomes impossible. 
On the other hand, metals which can be deposited on the cathode in 
strongly acid solution are those which require for this precipitation 
potentials lower than the polarisation potential of hydrogen; their 
deposition is not then interfered with by hydrogen. If we call the 
polarisation potential of hydrogen zero we shall have the following 
values for the polarisation potentials of the principal metals :—* 


Table І. — Metals which Cannot be Deposited in Strongly Acid Solution. 


Zn +0°77 Co! , a. Pb + 0:15 

Cd 40-42 Ni +023 ux 

Fe + 0:34 Sn +019 H 0:00 
Metals which Can be Deposited in Strongly Acid Solutions. 

As — 0:292 Sb - 0:47 Pd - 0:79 

Cu - 0:83 Hg - 0°75 Pt - 0:86 

Bi - 0:39 Ag -0:77 Au - 1:08 


As one sees, the division of the metals into two groups ha: 
for its basis the position occupied by hydrogen in the table of 


the polarisation potentials of the metals. But this 


position is 


only fixed in the practice of electrolytic analysis because platinum 
cathodes are always used. In fact, hydrogen has—as shown br 
Casparif—a polarisation potential varying with the metal of the 


cathode. 


If one then uses, as we have done, cathodes of other 


metals besides platinum, the polarisation potential of hydrogen take 
another position in the above table, causing a certain number of 


metals to pass from one group into the other. 
choosing the cathode metal it is evidently possible to 


By appropriately 


achieve the 


separation of two metals of the same group whose polarisation 
potentials are too near to be separated with a platinum cathode; a 
metal is chosen giving to hydrogen a polarisation potential inter- 
mediate between those of the two elements to be separated. Ina 
strongly acid solution the element with the lowest polarisation 
potential will be precipitated, the bath being made a good conductor 


bv the non-evolution of hydrogen at the cathode. 


In order to 


choose the most suitable metal the following table, due to Caspar. 


must be consulted ; this gives the values of the polarisat 


ion potential 


of hydrogen when disengaged on different metals taken as cathode 


in normal sulphuric acid :— 


Table IT. 

Pt, platinised ........... O00 СЧ4.................... 0-48 

U 0:02 m. PET e TP 0:53 
Fe (in NaOH) ........... 0:08 | Pb ....... —— 0-64 
Pt, polished ............ 0:09 | Zn (in acid zinc solution) 0:70 
v Mr ‚ 0°15 | 3 0-78 
Ni e 0:21 Cu, amalgamated ...... 051 
Сане а 0-23 | оре н 0-4 
C O46 о Loire / 0-68 

Bat it is not enough to choose as cathode a metal which has the 


property of raising the polarisation potential of hydrogen above 
the polarisation potential of the metal to be precipitated, for th 
property of the cathode metal disappears when it is covered by the 
precipitated element, and then acts as if made entirely of this precip- 
tated element. In order that the deposition may continue, it is neces- 


sary that the precipitated metal itself should also possess 
of raising the polarisation potential of hydrogen above its 
By taking cathodes made of the same metal as that to 


the property 
proper valut. 
be deposited 


itis secn that, according to the preceding table, it is possible to 
precipitate in strongly acid solutions, not only the metals whose 
potentials are lower than that of hydrogen (Table I.), but lead, tin 


and cadmium. In fact, the 


larisation potential of lead ( 4 015! 


notably lower than that of hydrogen when disengaged on a lex 


cathode, and the same can be said of tin and cadmium. А» an 


EXPERIMENTAL RESULTS. 


Quantities weighed.{ Cadmium deposited. 
Cd 0°1991 01972 
Zn 2 : 

Е i Cathode of tinned 

2 3 2996 0 3010 platinum gauze. 
Cd 0:1996 0:2002 
Zn 1 
Cd 0:1991 0:1984 | 
Zn 2 | Cathode of plati- 
Cd 0:2183 02484- num gauze plated 
Zn 2 | with cadmium. 
Cd 0 1991 0:1965 
Zn 0:0 
Cd 0:2000 0:0002 Cathode of platinum 
Zn 2 gauze. 


— 


t Caspari, Zeit. fur Physik. Chem., 1899, 30, 1889. | 
* Thecadmium used in the first three experiments contain 
Fe-20-000, Zn - 0:000 per cent. 
tained Pb = 0:245, Ее = 0:193, Zn = 0:000 per cent. 


the table as Quantities weighed differ from the amoun 


weighed by the quantity of impurity present. 


* Nernst and Wilsmore, Zeit. гат Elektrochem., November v, 1900. 


ed Pb 0 23]. 


That used in the three following con 
The figures Men 10 


ts actuat 
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application of this new method of analytical separation, we will give 
the separation of zinc and cadmium, metals which we have not 
been able to separate before with a platinum cathode* on account of 
the small difference of their polarisation potentials. On the other 
hand, we have been able to carry out the separation with a tin or 
cadmium cathode in a strongly acid solution. Our cathodes were 
none other than our platinum gauze electrodes covered electro- 
lytically with tin or cadmium. The cadmium or the zinc, in the 
state of sulphates, were treated with 10 grammes of ammonium 
sulphate and an excess of 5 cubic cm. of concentrated sulphuric acid. 
the solution was diluted to 800 cubic cm. and a current of 0'8 
ampere allowed to pass. 


III Formation of Complex Salts.—One way of preventing a 
certain number of metals from precipitating themselves on the 
cathode, is to make them pass into the state of compler salts —that 
is, salts which dissociate to give, not the metallic ions, but complex 
ions containing the metal. For example, if we wish to make arsenic 
or zine pass into the state of complex salts, we can form the 
following conibinations :— 


Sodium arsenate, NasAsQO, - N8a'AsO,'" 
Potassium zincate, K,Zn(0H), - 2K Zn(0H" 


The complex salts have been studied from the point of view of 
their application in electrolytic analysis, especially by Frendenberg 
(Zeit. Phys. Chem., 18, 97). As а matter of fact, a certain number 
of complex anions are partially dissociated into metal ions; the metal 
can then be deposited on the cathode, but will require an E. M. F. 
higher than the polarisation potential of the simple salts. If ina 
solution of several metals some of them pass into the state of com- 
plex salts, then those metals taking the part of non-dissociable 
complex anions will not separate under the influence of the current, 
and the metals taking the part of dissociable complex ions will only 
separate at a higher potential than the polarisation potential of their 
simple salts. 'This is, then, & means of widening the intervals 
between the polarisation potentials and of applying the principle of 
the successive separation of metals by gradual increase of the 
E.M.F. The separation of antimony and tin in & concentrated 
solution of sodium hydrogen sulphide, as indicated by Classen, is 
an example of the use of complex salts. The tin here passes into the 
state of а complex anion. If copper is present with the tin, the 
copper, being slightly soluble in the sodium hydrogen sulphide, 
deposits itself with the antimony. This has been shown by us. 
We avoid this precipitation by adding potassium cyanide to the 
bath ; this causes the copper to pass into the state of a slightly 
dissociated anion which is not electrolysed by the potential employed. 
(For further details see Hollard, ** Separation and Determination of 
Antimony by an Electrolytic Method," Вий. Soc. Chim., 1908, 
29, 262.) 

к—— 


ON THE MAGNETIC DISPERSION IN INDUCTION 
MOTOBS, AND ITS INFLUENOE ON THE DESIGN 
OF THESE MACHINES.; 


BY DR. HANS BEHN-ESCHENBURG. 
(Continued from page 743). 


A second mode of estimating the value of c: is aflorded by com- 
parative observations on similar types of motor with different air-gaps 
é, provided that for such type the ainount due to flank-dispersion c, 
has been adequately eliminated by other measurements. We adduce 
the following examples out of a large series :— 

In a motor of type 365 the air-gap was altered from that usual in 
motors of this type bv a careful displacing of the slot-stampings in 
the iron shects. 

Motor Type 365: With 8 poles. 
0 =70; b=30. 
N,=120; N = 160. 

Slots elosed. 


In tho first case c 0:1; in the second case с —0'14. Using the 
earlier-found constants, the contribution due to flank-dispersion was 
found 

(1) 55 1°25 0,021. 


(2) 20 2 0029. 


* Besides using weak acetic acid or cyanide solutions and the feeblest 
possible currents. . 

t Compt. Rend., 1896, 123, 1061, Ann. de Chim. Analyt., 1897, 242. 

t The researches described in this communication were imparted in 
April, 1903, to Prof. Silvanus P. Thompson, on whose suggestion thsy 
were communicated in their prescnt form to the Institution of Electrical 
Engineers in the summer, and have since been translated into English. 
The Paper was read in abstract by Prof. Thompson at the meeting of the 
Institution on January 15, 1904. 


With the short-circuit current at saturation-value there was observed 
in the mean 

с - 20:000 ; 
so that in both cases there may be reckoned a value of 0:001 for the 
difference of the peripheral dispersions, and, therefore, for the 
peripheral-dispersion itself the value 


o,=0:00235 ; 
or, for К,=1, Х =0'90; therefore about four times greater than was 
reckoned for a slot-opening of 2mm. 
Motor Type 8072: With 14 poles. 
D=150; b=28°5. 
Ni 168 А N. = 210. 
Slots open, with slits about 15mm. wide 
д =0'1; с m (0:046 ; 
6-014; с #0055; 
% © X FPS 0:022; 2 0 080; 
26% —7,) = 0:055 — 0:046 — (0:080 — 0:022) = 0:001 ; 
0 40:005. 
_ 01 
015 x 13 x 33 
Motor Type 368: With 12 poles. 
1294; 5 — 40. 
N,=108; N. 144. 


therefore 


Calculation gives ag =:0:0025. 


Slots closed — 
(6-004: € — 0:1. 

For saturation values of the no load current 
с 0:040; е = 0:054 ; 

5х0 04х15 


20, = — 0:006 К 
°з 40 
20 =0 015; 
2(o'g— са) 20:005; = 0:003. 


From this we may calculate the magnetic resistance X of the closed 
slot 
X = 0:5, 

therefore about five times greater than for а slot-opening of Inn. 

All the observations set forth in this chapter show a sufficient 
agreement of the observed results with the values calculated from 
the theoretical considerations of Chapter II., $2, and lead to the 
inference that in the ordinary constructions of motors with open 
slots the part relatively contributed by the peripheral-dispersion to 
the total values of the dispersion coetlicient ø plays a very subor- 
dinate róle, and is, in any case, capable of being represented by 
formula (5) as 


^ 


9 2 d = 
2NTX | 
For closed slots, in which the iron bridge is made thin enough, this 
dispersion-coeflicient may be estimated about four times greater than 
for slots with slits. The theoretical consideration led to a tentative 
difference to be expected from the tenfold contribution for closed 
slots. But the dimensions of the magnetic resistances of the slot 
apertures do not lend themselves to any precise determination. 


$ 8. WixDiNG-COEFFICIENTS., 

After having dealt in the two preceding chapters with the two 
chief sources of magnetic dispersion, and having established their 
importance, we now finally deal with the experimental verification 
of the operation described in Chapter II., 8 1, of the Winding- 
cocflicient су. Formula (4) gives the definition 

_ 13K, , 
1 N3 3 
in which the coefficient K, may be put as about equal to unity. 

This expression is distinguished from the dispersion-coefticients c, 
and c, by its independence of the magnetic reluctance in tho path of 
the main flux, and therefore by its independence of 6, r and b. 
Since the value of the coefficient c, of the peripheral-dispersion 
turns out, according to the previous chapter, to be, for moderately 
well-proportioned motors, always considerably smaller than the sum 
of the other coefficients oi and os, it follows that the coefficient c, 
will originate mainly from the differences of the values of с which 
are found for ditferent numbers of slots when the other dimensions 
remain alike. 

Here a very large series of examples are afforded by all those cases 
in which motors of similar type, and with equal total numbers of 
slots, are wound for different numbers of poles. Since N denotes 
the number of slots in one pole-pitch, then, for a given similar total 
number of slots, the cocflicient e, is obviously proportional to the 
square of the number of poles. 

For two different numbers of poles, in the case of the same motor, 
one obtains two different values of the total dispersion соећсіепі o; 


E 2 
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the difference between these values being, from formula (8), set | On the other hand, from Chapter III., $1, for the flank-dispersion of 


ве | 1 1N.64/1 1 
Ke, sa) (куке) 

If Z is the total number of slots of the motor, and if т=я7р + P, 
then we have 


„ KI x26 pz po — pe 
-g = 73 -=(P P BETTEN P ). 


If, therefore, according to tho previous chapter, the seeond member, 
which shows the value of the peripheral-dispersion, is determined, 
the comparison of the two values of ¢ and o can afford a direct 
decision as to the amount of the winding-coefficient. 

A second method of determinng this coefficient proceeds from the 
circumstance that for several different positions of the rotor with 
respect to the stator the winding-coefficient must in general attain 
different values. This circumstance has long been known in practice, 
and, indeed, makes itself evident in a very unmistakable manner in 
the case of short-circuited rotors by the torque of the rotor, at starting, 
having minimum values in certain positions; so much so, that in some 
cases the rotor has to be pushed by the application of external forces 
out of its position of rest into certain other positions; or, also, in some 
cases, the rotor takes up a steady speed which is a fraction of the 
normal speed. In such motors one has frequently resorted to the 
expedient of increasing the total dispersion by widening the air-gap, 
in order to cause the relative differences to vanish compared with 
the total or mean value. Further, it has been the practice to arrange 
the slots in one part slightly oblique with respect to those of the 
other part, or to choose the winding-pitch differently in the two 
parts. Besides this, the inequality of distribution of the magnetic 
field here comes into play. At each pole-pitch of a three-phase 
motor with the usual distribution of winding, there exist, as is 
known, three places where the strength of the field at its maximum 
can be about 15 per cent. lower than it is at other places. Practice 
has for long dictated the advantage of choosing the ratio of the 
slot-numbers in the two systems as an irregular ratio in order to 
diminish the fluctuations of the winding-coefficients between one 
place and another place. A numerical estimation of the winding- 
coefficient is made much more difficult by the circumstance that 
the minimum and maximum values of е (which are evidenced by 
the regular variations of the short-circuit current as the rotor is 
slowly turned round by hand) are such that they do not reveal 
exactly the absolute amount of the winding-coefficient, since in 
general there is no position in which this coefficient vanishes. 

A third more exact method of determining this coefficient is 
afforded by the case of motors in which, while, the dimensions of 
5, т, b, P and X are maintained alike, the number of slots alone is 
changed. 

For the calculations of Chapter II., $1, in the final formula (4), 
there was inserted for the mean value of c, the half of the maximum 
value, in order to allow for the various intermediate positions between 
the extreme end places. In our experimental determination of c 
from the short-circuit current the value of с was, however, observed 
for one position only. In general this position will be that in which 
the mutual-induction is a minimum, since the rotor generally has 
а very energetic tendency to remain in this position and to turn 
into this position. Other positions can be retained only with appli- 
cation of great care. We might with great probability assume* for 
the following observations of the short-circuit current that the 
short-circuit current, as measured in Chapter II., $ 2, corresponds 
to the place denoted as the second position, and we have, therefore, 
for comparison of the observed values with the results calculated 
by formula (4), to insert the maximum value for the value of the 
constant K, in that formula, K, having in that place, from its 
nature, the mean value unity. We have, therefore, to expect, in the 
comparison of results which follows, that K, will turn out to be of 
the magnitude 2. ' 


(a) Motors with Different Numbers of Poles. 
Motor T'ype 8048: 
D=58; b=30; 
6=0°07; X201; 
Z= 140. 
1128; 520042; 
\P=4; 020022; 
26x K 0:07 
oe -16 2 gas 
(440% (% 719 * o. 140 x 180 
The second term has the value of 00018, therefore approximately 
2(c, - с) 20:018; 
from which it follows that 
К,=29; 2с, 20:024. 
* More exact results one would obviously obtain in practice if the rotor 
were slowly revolved during the observation of the short-circuit current. 


l'or reasons of convenience this precaution was not observed in the older 
measurements now under consideration. 


ø ~- c = 0:020 = (64 - 16). 


this motor, we have 


Og * 55 1°25 10-0146; 
therefore, in total, ( 
| в = 201 + 20, - 20, 0041, 
while, as observed, o 20:041. 


Motor Type 3066: 
D=90; b =x 28 ; 
6-01; X=015; 
М№.=144; N:=180; 
Z=162. 
fP=12; 0—0:067 ; 
\P=6; с =0°0328; 
| nog Kix 20 " 0*1 x (108)? 
с ~ с’ = ():085 = (62) (144 36) + 6.15 x 1869 0 
The second term has the value 0 0016, from which follows 
K,=3; 2о,= 0 043. 
The value of the flank-dispersion of this motor is 
6°25 x01 | : 
20,= a = 0:028; 
o = 20 +20, 20% = 0078, 
while there was observed, 
e = 0:067. 
Motor Type 361: 
D=49; b=:19; 
6z0:07; X=01; 
N,=72; N,=120; 
2296. 
(P8; с =0'064 ; 
\Р=4; с’ = 0:084 ; 
с - = 0:080. 


The value of the second term is 0:0098 ; from which one gets 


Ki=2; 201 =0:025. 

Motor Type 8061: 

Dz90; b=82; 
62-01; X015; 
Ni=144; N,=180; 
Z= 162, 
P= 12; с —0:060; 
P=8; oc'-0043; 
e —c' = 0:017. 

The value of the differences of the peripheral-dispersion is 00012. 
One finds Ki=2; 2e:1—0:029. For flank-dispersion 2s,—0'020. 
o 20:051; as observed, — 0:06. 

From the foregoing examples we obtain as mean value, K, = 25 
for the most unfavourable position, and for mean positions we write 
20128 / NZ. 

To be continued.) 


Ä. —k——...k.—...—.x.—K——.—. 


Electrical Methods of Measuring Temperatures.—In his 
second lecture at the Royal Institution on Thursday of last 
week, Prof. Callendar discussed some of the chief practical 
applications of electrical methods for measuring temperatures, 
the principles of which he had discussed in his previous 


lecture (see T'he Electrician of last weck, p. 767). One of the 


problems which could be solved by their application was the 
determination of the absolute expansion of mercury. Although 
this had been done previously, the results required verification, 
especially since the earlier observations were made with air ther- 
mometers, which very much restricted the length of the mercur) 
column used in the experiments. The speaker mentioned that 
he intended to carry out investigations in this direction, 
using a mercury column 60ft. long in conjunction with a 
platinum resistance thermometer. For determining the expan- 
sion of various other materials with the temperature, the 
electrical methods were likewise very convenient, and the 
speaker demonstrated this by carrying out such experiments 
with a rod of silica and platinum. In the latter case, the 
platinum rod served at the same time as the resistance of the 
thermometer. In other demonstrations Prof. Callendar showed 
how the electrical thermometer can be applied for determining 
the latent heat of solutions and the heat which is produced on 
solidification. These methods were useful also for measuring 
the specific heat of water and steam, for determining the e 
ing curves of different metals, for observing the lowering : 
the freezing point of ice under pressure, for determining Ts 
temperature of steam at different pressures, for comparing the 
thermal conductivitics of substances, and for other purposes. 
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CONTEMPORARY ELEOTRICAL SCIENGE. 
[Compiled by E. E. FOURNIER D'ALBE] 


Photographie Records of N-rays.—In order to disprove the 
assertion that the effect of the N-rays is purely subjective, R. 
Blondlot has made 40 experiments in photographie registra- 
tion of the effect of these rays upon a small electric spark. He 

laced a very small electric spark under a light-tight cover 

GHI (sce diagram) placed over a photographic plate so that 
only the half OB of the plate was exposed to the light from 
the spark. Over the box was put a scrcen consisting of lead 
covered with moistened paper.  N.rays were transmitted 
along the line NN'. The plate and lead screen were fastened 
together in such a manner that they could be shifted to the 
right without disturbing the box and the N-rays. They were 


left in the new position for five seconds and then returned to 


В 


А о B 


the old position, and so on alternately till both parts of the 
plate had been exposed for 50 seconds. The plate was then 
developed. The side exposed to the spark while intluenced by 
the N-rays was found to come out decidedly blacker than that 
exposed to the spark by itself. Of all the 40 experiments, 
made in the presence of a number of physicists, only one was 
unsuccessful, and that was probably due to an imperfect 
adjustment of the spark. Tho latter was produced by means 
of a “chariot” induction coil as used by du Bois-Reymond. 
The spark-gap was made as short as possible without risking a 
contact between the balls. The N-rays were derived from 
various sources, such as a Nernst lamp, compressed wood, 
tempered steel, and Rupert's drops, always with the samo 
result. The photographs reproduced are very convincing. 
(R. Bi. ov. or, Comptes Rendus, February 22, 1904.] 


Simultane;us Telegraphy and Telephony.—E. Brune and C. 
Turchi describe an instrument called a separator, by means of 
which any existing telephone cireuit, whether using earth 
return or metallic return, can be utilised for simultaneous 
telegraphic and telephonic messages. The separator is con- 
structed on the principle illustrated in the diagram (Fig. 1), 


Fra. 2. 


Fia. 1. 


where E is the source of energy in the shape of an alternating 
E. M. F., and the current divides into two branches of induc- 
tances Li, L, and capacities Ci, C. If this circuit is traversed 
simultaneously by two sine currents of frequencies a, and a,, 
and the constants of the circuit are regulated so that 
Q, m 1 i C 

then only the current of frequency a, will give rise in the core 
to a resultant flux differing from zero, and the effects of the 
two currents are thus separated. Fig. 2 illustrates the manner 
in which this system would be utilised for sending one tele- 
phonic and two telegraphie communications simultaneously 


over the same metallic telephone line, m being the microphone, 
Те the telephone and St the telegraphic station. Е 
[Вкохе and Toncur, Nuoro Cimento, October, 1903.] 


Photographic Action of Radium Nas. S. Skinner finds that 
the density of the image produced on a plate by exposure to 
the radium rays 8 and у increases to a critical value and then 
decreases, at first rapidly and afterwards very slowly, until a 
time is reached when the image is totally reversed. Spark 
images are at first obliterated by radium rays, which do not 
cause such a great density as that of the spark images 
obliterated. With prolonged exposure, radium rays reverse 
spark images. 

(S. Skinner, Phil. Mag., March, 1904.) 


Structure of the Atom-—The view that the atoms of tho 
elements consist of a number of negatively electrified cor: 
uscles enclosed in a sphere of uniform positive electrification 
as suggested to J. J. Thomson the mathematical problem of 
the motion of a ring of negatively electrified particles placed 
inside a uniformly electrified sphere. He investigates the posi- 
tions of equilibrium which the electrons will assume under the 
action of their mutual repulsion on the one hand and the 
attraction of the sphere on the other. Ho finds that the con- 
ditions of equilibrium vary steadily with an increasing number 
of electrons, but that at certain points a sudden change occurs. 
These points correspond to those at which the clements change 
their properties in the periodic system, and it seems, therefore, 
very probable that the electron theory may be made to account 
for the properties of the chemical elements themselves. The 
author considers only the various arrangements of the electrons 
in one plane, as he has not yet succeeded in finding a general 
solution for spherical distribution ; but the results already 
attained are extremely suggestive. Those elements which 
easily lose a single electron are monovalent electro-positive 
elements such as sodium. Those which become more stable on 
acquiring another electron are monovalent electro-negative 
clements like chlorine, Those which lose or acquire two clec- 
trons are divalent elements, and those which are incapable of 
permanently acquiring or losing electrons are elements of no 
valency like argon and helium.  Radio-activity is accounted 
for as follows :—Some systems of electrons are stable when 
rotating with ah angular velocity greater than a certain value, 
but become unstable when the velocity falls below this value. 
Such a fall may be brought about by radiation from tho atom. 
When, after a long interval, the velocity reaches the critical 
velocity, there will be what is equivalent to an explosion of 
the electrons, the electrons will move far away from their 
original positions, their potential energy will decrease, while 
their kinetic energy will increase. The kinetic energy gained 
in this way might be sufficient to carry the system out of the 
atom, and we should have, as in the case of radium, a part of 
the atom shot off. In consequence of the very slow dissipation 
of energy by radiation the lite of the atom would be very long. 
IJ. J. THOMSON, Phil. Mag., March, 1904.] 


N-rays in Pathology.—G. Ballet has employed N-rays suc. 
cessfully in order to diagnose some diseases of the nervous 
system. There is a diminution in the emission of N-rays in 
paralysed or atrophied muscles in myopathic and other cases. 

[G. BaLLET, Comptes Rendus, February 22, 1904.) 


New Source of N-rays.—P. Jégou has found that any wire 
carrying an electric current emits N-rays. A simple means of 
obtaining N-rays is to take a Leclanché cell and to close the 
circuit for some time. The N-rays are stored in the liquid, 
which becomes a powerful source of them. 

(P. B. J£aov, Comptes Rendus, February, 22 1904.] 


N-rays in Inhibition Phenomena.—A. Charpentier and E. 
Meyer have found that the intoxication and curarisation of 
certain nerves produces a perceptible effect upon the radiation 
of N-rays by the muscles which they control. Thus the heart 
emits less when placed in digstole by its inhibitory nerves, and 
more when those nerves are not excited. 

" (CHARPENTIER and Mgyen,Comptes Rendus, February 22, 1904.] 
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TELEPHONY IN GREAT BRITAIN. 


There are indications that the telephone industry in 
this country is approaching a crisis. At present we are pro- 
vided with our means of telephonic communication from three 
main sources. The Government itself possesses a large tele- 
phone system in London and a network of trunk lines; the 
National Telephone Co. has an equally large system in London 
and also exchanges in every provincial town of importance ; 
and, lastly, Glasgow, Portsmouth, Brighton and Swansea 
Corporations have established telephone exchanges in com- 
petition with those of the National Telephone Co. The 
National Telephone Co. has a capital of between nine and ten 
millions, about .£400,000 is invested in municipal tele 
phony, and the Post Office has spent about .£1,500,000 
on its London telephone system and slightly over £2,000,000 
on its trunk lines; the total capital expenditure on tele- 
phony in the United Kingdom being, therefore, between 
134 and 14 millions. This sum is large, and it is not even 
unduly small in comparison with what has been spent in 
America—probably between 50 and 60 millions—when the 
relative sizes of the two countries are considered. Yet there 
is no doubt that there is considerable demand for extensions : 
new subseribers have been waiting months for connection to 
‘telephone exchanges, many of the trunk line routes are con- 
gested, and, generally, there are indications that more capital 
must be expended to keep up our proper rate of progress. 
The Postmaster-General stated in the House of Commons 
a fortnight ago that it had been found necessary to 
restrict the expenditure on telephone work in London, and 
to reduce the number of workmen employed, until a new 
Bill should have been passed authorising the provision of 
additional capital. One after another the municipalities which 
have telephone exchanges are applying for powers to borrow 
more money, and the National Telephone Co. is issuing ал 
additional £1,000,000 in debenture stock. A demand for more 
capital in order to deal with increasing business is, generally 
speaking, a healthy sign; but if the business has not been 
particularly remunerative this view may not be correct. 

Up to the present, telephony has not been one of the most 
successful industries in England; some of those who 4 
carrying it on are doing so at a loss, while others are just 
making it pay its way. Take as an example, first, the Post 
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Office telephone service in London. The Postmaster-General's 
report for the year 1902, published last August, showed a 
balance of £6,165 towards meeting interest, depreciation, «е. 
(estimated at £60,870), on a capital of £1,112,500. This 
does not look very promising. Then some of our municipalities 
have borrowed money for their telephone undertakings for 
periods extending longer than their actual telephone licences. 
Hull Corporation, for instance, was granted a loan of £47,350 
last August, repayable in 25 years, but its licence expires in 
1911. The accounts of these municipal telephone exchanges, 
moreover, would all show a considerable loss if adequate sums 
were written off for depreciation and sinking fund. In con- 
sequence, it is not surprising that there is strenuous opposition 
on the occasion of every application to the Local Government 
Board for permission to borrow morecapital. Glasgow municipal 
licence may be taken as another instance. This expires on 
December 31, 1913, when the Post Office can acquire the 
undertaking as second-hand plant, paying nothing for good. 
will; and yet the Telephone Committee is only writing down 
the enterprise on the basis of a 80 years’ sinking fund. 
In addition, according to a statement made in the Council 
Chamber last week and not disputed, the capital account 
of the concern has been debited with wages that should have 
gone to the account of expenditure out of revenue, and even 
with such charges as clerks' wages, advertising and canvassing. 
The National Telephone Co., in fact, is the only undertaking 
of this character that is paying its way, and in this case, also, 
there is apparently difficulty in obtaining capital on reasonable 
terms. The new debentures referred to above are to bring 
an interest of 4 per cent., and are being issued at 5 per cent. 
discount ; moreover, it has been deemed advisable to alter 
the Articles of Association of the Company so as to give the 
Directors powers to increase the sum allowed for underwriting 
new issues of capital. Vet the Company is paying a dividend 
of 5 per cent. on its ordinary shares, and has a reserve fund of 
nearly 14 milliogs invested in its business. 

All this indicates that the outlook is not bright for the further 
extension of telephone enterprise in this country. The reason 
is evident: it is that those connected with the industry feel 
that its present basis is not sufficiently firm. The position of 
competing telephone concerns must necessarily be insecure, 
for telephony is, in the nature of things, a business in which 
competition cannot continue to exist; one or other of 
ihe competing parties must eventually go to the wall or 
һе “absorbed " by the other. This has happened repeatedly 
in America, it has already occurred here in the case of 
Tunbridge Wells, and it will occur again elsewhere without 
a doubt. Moreover, in 1911 the Government will be 
able to buy up the London exchanges of the National Tele. 
phone Co. and most of the provincial exchanges at a “ serap ” 
valuation. In 1913, the two exchanges in Glasgow will follow, 
in 1920 Swansea, and in 1926 Brighton and Portsmouth. The 
Hull municipal licence, as already stated, will expire in 1911, 
and the exchange is not yet built. Undoubtedly the Government 
has erred gravely in impeding telephone enterprise as it has 
done, and it should repair the error as quickly as possible by 
taking over the whole business, as it did the telegraph business 
of the country in 1870, and extending it on broad lines. 

Before leaving the subject of telephone enterprise, we would 
refer to one peculiar feature of municipal telephony which 
differentiates it from other forms of municipal trading. 
With regard to electric lighting and tramway works owned by 
Corporations publicity is courted in connection with all their 
operations, accounts are presented in a clear and fair man- 
ner, and discussion on them is encouraged. With municipal 
telephone enterprise the reverse appears to be the case. We have 


‘ourselves repeatedly endeavoured to gain admittance to the 


Portsmouth and Brighton telephone exchanges, but permission 
to view the exchanges has been refused us. Statements have 
been made at tho various Local Government Board inquiries 
that the equipment of the municipal telephone exchanges at 
hoth these places is not as good as it should be, and this refusal 
to admit us to view the exchanges certainly lends colour to 
these statements. Mr. A. R. BENNETT is consulting telephone 
engineer to the Corporations in question, and has designed the 
exchanges. It is on his “advice” that we aro refused admission to 
them. When the Glasgow and Tunbridge Wells exchanges 
were opened our representative was permitted to visit them. 
At Tunbridge Wells we saw no cross-connection board, test 
board or terminal cable heads, the wires being brought straight 
from cable pot-heads to the switchboard, a method which is 
recognised to be an unsuitable design for an exchange of any 
considerable size. At Glasgow the call-wire system, already tried 
and condemned by the National Telephone Co. at Manchester 
and Glasgow, was adopted, and now the advisability of adopting 
a different system of calling is already under consideration. 
A circular marked “ Private,” which we produce textually 
in another column, has conveyed this information to certain 
of the Glasgow subscribers, but (if we may credit the state- 
ment of Mr. RUSSELL, a member of Glasgow Corporation) not 
to all. Of the nower exchanges at Brighton and Portsmouth 
we are unable to speak definitely, for the reason already 
mentioned; but Mr. BENNETT'S estimate of the capital expen- 
diture for them is regarded by other leading telephone experts 
in this country as being too low a figure to pay for the best 
material. Moreover, to judge from a brief description of the 
exchange at Brighton which has been recently published, presum- 
ably under Mr. BENNETT’e auspices,a “ring-through” system with 
automatic calling and clearing is employed, which, although 
extremely ingenious, involves, we believe, the employment of a 
passing contact in connection with the switch-hook of the 
subscriber's instrumegit an expedient which is most undesirable 
for reasons obvious to the telephone engineer. At Glasgow last 
week, when the recommendation to obtain further borrowing 
powers was before the Council, Mr. BRUCE Murray, the Con- 
vener of the Finance Committee, essayed to show that the under- 
taking hitherto had been carried on at a loss, but was ruled 
to be out of order as the accounts themselves were not under 
discussion. We will conclude by quoting Mr. Murray's 
words: Municipal enterprise should be conducted on lines 
that will bear the most stringent inquiry." 


REVIEWS. 


(Copies of the undermentioned work can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. ) 


Light Railways Procedure: Reports and Precedents. Vol. II 
By J. Stewart Oxcey, M.A., assisted by S. W. P. Braue, B.A. 


(London: P. S. King & Son.) 21s. 


This work, which is a continuation of the reports contained 
in the first volume of the author's Light Railway Reports and 
Precedents,” is divided into three sections—light railway 
reports, tram railway reports and an appendix, which con- 
tains the Light Railways Act, 1896, the Board of Trade rules 
issued thereunder, and precedents of orders and special clauses 
which have been inserted in orders to meet particular circum- 
stances. The author has maintained the same high standard 
of accuracy which characterised the first volume, and nearly 
every order of importance which was granted by the Com- 
missioners and submitted to the Board of Trade down to the 
end of 1902 is referred to. In fact, the publication is a 
monument of industrious and judicious compilation, and 
should prove invaluable, not only to light railway promoters 
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and engineers, but to officials of local authorities, Parlia- 
mentary agente and members of the legal professions interested 
in light railway practice. 

We are pleased to see from the reports that the Board of 
Trade do not encourage gas and water companies in their 
attempts to get inserted special protective clauses against 
electrolysis, the standard clause of the Joint Committee being 
considered sufficient. We also notice that the Board object to 
schedule special agreements made by promoters in order to 
avert opposition, and these are only scheduled to orders when 
it is absolutely necessary inorder to save the schemes from 
falling through or to make the subject matter of the agreement 
intra vires. 

On many oceasions we have advocated an amendment of the 
law relating to electric traction and electricity supply, and a 
perusal of the present volume confirms our opinion that 
unsuitable legislation has been one of the greatest obstacles to 
electrical progress in this country. The fact that the Light 
Railways Act of 1896 has had to be continued from year to 
year since 1901 by the Expiring Laws Continuance Act is, in 
itself, proof that this branch of industrial legislation has been 
neglected. There are many objections to the act, and particu- 
larly to sec. 9, under which it has been decided that the proposals 
of the promoters involving competition with existing railways 
are to be submitted to Parliament, but the act makes no pro- 
vision for this being done, and the Light Railway Commissioners 
have no option but to reject the application. Several important 
schemes have been rejected on this account alone, thus invol- 
ving useloss expenditure of time and money. For some time 
there has been a gradual decline in the number of promotions 
under the Light Rail ways Act owing to this unsatisfactory 
state of affairs, and it is to be hoped, therefore, that Parliament 
will find time to deal with the important subject of light rail- 
way legislation in the forthcoming session. | 


Elektrisch betriebene Strassenbahnen. Ву 8. Невхов. (München 
and Berlin: R. Oldenbourg.) 1903. 8s. 


In this handy little pocket-book Mr. S. Herzog has succeeded 
in compiling a large number of practical data and figures, 
mostly relating to German and Swiss electrically operated 
tramways. Much of the matter, and especially the particulars 
regarding actual tests and experiences bearing on questions of 
tramway work, is taken from publications by Continental 
authorities, the original source being quoted for the benefit of 
students desiring to pursue the subject further. 

The opening chapters deal in a general way with central 
stations and sub-stations. Steam turbines are accorded a short 
notice, and the steam consumption of the Elberfeld turbine 
plant, now several years old, is quoted. Since then, however, 
considerable progress has heen made in the manufacture of such 
engines, and more recent and more favourable figures might 
have been included. The remaining chapters deal fully with 
details of track and overhead construction, and the design of 
motor cars and their equipments is discussed at length. A 
large number of model specifications for various machines and 
materials, wiring rules and other regulations bearing on tram- 
way work and issued by different authorities, standard rules 
for carrying out tests, and, finally, a host of practical tables of 
the most varied kind conclude the pocket-book. 

Occasionally, the illustrations are so small and indistinct as 
to be of no value. The author introduces into his book the 
“gilbert,” a new C.G.S. unit which is to be proposed for 
international use at the forthcoming exhibition at St. Louis. 


Table of Multiplication, Division and Proportion. By Ronrnr 
H. SwirH. (London: Archibald Constable & Co.) 6s. net. 


This table has been devised for the ready calculation of 
quantities and costs, estimates, weights, strengths, wages, &c. 
It is bound in a very convenient form, and so arranged that it 
need never be opened to itsfullextent. By columns of figures 
ranging from 1 to 160, it is possible to multiply, divide or 
find the proportion of any figures by a very simple process. 
To persons who have to make lengthy calculations such as 
those enumerated above, we can recommend this table as being 
extremely useful. 


MAGNETIC UNITS AND OTHER SUBJECTS THAT 
MIGHT OOCUPY ATTENTION AT THE NEXT 
INTERNATIONAL ELECTRICAL CONGRESS.* 


BY A. E. KENNELLY. 


The committee appointed by the British Association for the 
Advancement of Science for the selection and nomenclature of 
dynamical and electrical units published its first report in 1873. 
That report recommended the adoption of the centimetre, gramme 
and second as the respective fundamental units of length, mass and 
time, on which the dynamic and electromagnetic systems of units 
should be based. The centimetre was selected in place of the metre, 
so as to make the density of water equal to unity. The C.G.S. 
system of units thus promulgated has become the recognised inter- 
national scientific unitary system. It has met with almost universal 
satisfaction. In constructing the C.G.S. basic units of electricity 
and magnetism it is now easy to perceive that a bad selection was 
made. The unit magnetic pole was chosen as one which repelled 
its prototype at unit distance with unit force. A better selection 
would have been the pole which emitted unit magnetic flux with a 
similar definition for the unit electric point-charge. The assumed 
System of electromagnetic units thus amended is sometimes spoken 
of as the rational system, in contradistinction to the existing 
system, which is then described as the irrational system." The 
rational system would be more simple to express and to remember, 
for the reason that the numerical constant 4z or 12:566, which now 
appears in many fundamental eleotromagnetic equations, would 
have been eliminated and introduced into spherical problems where 
the constant naturally belongs. For example, the M.M.F. in a mag- 
netic circuit would become equal to the current-turns linked there- 
with instead of 47 times the current-turns. Consequently, many 
spherical electromagnetic problems that would naturally expect the 
47 constant now exclude it, and plane or rectangular problems, that 
would be simpler without it, now embrace it. "This criticism could 
scarcely have been foreseen at the time the C.G.S. electromagnetic 
system was constructed. It has taken years of acquaintance with 
the system to make the defect apparent. 

If we could go back with our present knowledge and create the 
C.G.S. electromagnetic system afresh it would probably be better 
to adopt the ‘‘ rational" system. To make the change now would 
require changing the magnitude of the ohm, volt, ampere and other 
magnetic units by some power of 47. The only exceptions would 
be the watt and the joule. They would escape. It would be very 
troublesome to change all our electromagnetic measures. The 
trouble would be felt by every electrical industry. The change 
could only be made effective by international agreement. The only 
compensation for the trouble and expense would be a certain amount 
of scientific simplification in the theory of electromagnetism, and a 
certain benefit to scientific computers. The electrical industries 
would not receive any practical benefit, and any benefit they could 
receive would be that small indirect amount derivable from the 
simplification in theory already mentioned. It seems too late. 
therefore, to attempt reconstructing electromagnetic units upon the 
C.G.S. system on a more rational basis. The majority would te 
inconvenienced for the benefit of the minority. It seems better 
that the student minority should make a little more effort to work 
with the existing “irrational” units, than to upset the existing order 
of electromagnetic measure in the hands of the many. In fact. it ts 
probably inadvisable for scientists to adopt the“ rational system 
in theie writings, since the labour of reading electrotechnical papers 
is often greatly enhanced by the uncertainty as to which of the two 
systems is being employed. | 

The case is reversed as regards the rational use of the metne 
system of weights and measures. In this country, and in Great 
Biitain, the system of customary weights and measures is а 
burdensome incoherent medley with absurd inconsistencies anl 
ambiguities. The metric system is far simpler and better, besides 
being in otherwise international use. The change from the cus- 
tomary to the metric system would entail much trouble and <ome 
expense, but it would effect a great reduction of aggregate national 
labour in learning, employing, exchanging and computing. Tix 
change would be nationally economical, so far as can be judged f rom 
the internal evidence presented, as well as from the evidence of the 
various countries that have already made a similar change. Severai 
ingenious expedients have been proposed for effecting partial 
“ rationalisation ” of the C.G.S. electric and magnetic units without 
changing the values of the concrete practical units. All thus far 
proposed introduce a new factor into fundamental or define 
equations in order to get rid of the 4r constant in other equations, 
so that the 4x difficulty is thereby not eradicated, but merely trans- 
ported. It is very doubtful whether such half-hearted expedicn:s 
can succeed. It seems better to let the existing system alone. 


* Paper read before the American Institute of Electrical Engineer: a> i 
referred to in an editorial note in The Hectriciun of December 11, I 
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In adapting the C.G.S. system of magnetic units to practical 
requirements the inconvenient magnitudes of many C. G. S. units 
became apparent. The C.G.S. unit of E. M. F. was ridiculously 
small, since an ordinary Daniell cell showed 110 millions of them. 
A similar condition was found for the C.G.S. unit of resistance; 
since a Siemens unit, in extended use at that time, containing about 
a trillion C.G.S. units. In order, therefore, to aid practicians the 
working unit of E.M.F. was selected as 10° C.G.S. units of E.M.F. 
under the name of the “ volt," while the working unit of resistance 
was selected as 10° C.G.S. units of resistance under the title of the 
*ohm." "These practical magnitudes having once been adopted, & 
practical system of units inevitably came into existence, 1 volt 
through 1 ohm producing 1 ampere, 1 ampere carried for one second 
delivering 1 coulomb, and so on. The practical units differed from 
their parents, the corresponding C.G.S. units, by differing multiples 
or powers of 10. In one instance the ratio between a C.G.S. unit 
and its practical representative is 10, in another it is 10°, in another 
107, and so on. Moreover, the practical system of the ohm, volt, 
ampere, coulomb, joule, watt and henry is such as would have been 
arrived at directly if the unit of length had been an earth quadrant, 
or 10°cm., instead of lcm., and the unit of mass 10^!! gramme 
instead of the gramme, the unit of time being the second in both 
systems. ‘Thus there has been created the fundamental centimetre 
gramme-second system, in which the theory of electromagnetics is 
learned and to which all science is referred. Side by side with the 
C.G.S. system is the practical or quadrant-eleventh et gramme-second 
system, or Q.E.S. system, in which most of the units have been 
christened for industrial use. The C.G.S. system is thus the 
language of the esoteric, while the Q.E.S. system is the electrical 
vernacular. 

The divorce of the practical from the scientific system was в grave 
mistake, although it was probably bard to foresee. After years of 
experience it is now easy to see that the correct original course 
would have been to christen the C. G. S. magnetic units, without 
regard to their particular magnitudes, and at the same time to adopt 
a suitable series of prefixes for decimal multiples and submultiples, 
in extension of the existing micro-milli-kilomega system. If, for 
example, the C. G. S. magnetic unit of current strength (10 amperes) 
had been originally christened the ampere, our present ampere would 
have been known as the deci-ampere, and in a few days we should 
have become as familiar with such a deci-ampere as we are with the 
existing ampere. ‘This is shown by the case of the microfarad, 
which is as simple and convenient a term as if this standard 
capacity had been originally called the farad. We should then 
have retained the C.G.S. system for both the esoteric and the 
vernacular, but would have adopted for practical work certain 
multiples with their appropriate prefixes. It is probably now too 
late to retrace our steps. Wo cannot annul the Q. E. S. system and 
exclusively adopt the C.G.S. system for practical work. Nor is dt 
worth while upheaving decimal relationships. Thus it has been 
suggested that the existing dekavolt might be changed in name to 
the volt, by increasing the volt to 10 times its present magnitude, 
in order to make the new ampere agree with the C.G.S. unit of 
current. This would entail a slight advantage over the existing 
practical system. It would, however, effect a confusing hiatus in 
technical literature, and would still leave a practical system divorced 
from the C.G.S. system with numerical ratios of 10° and 10—. The 
G. E. S. system is in satisfactory industrial use all over the world, во 
fur as it goes—viz., through the eight units: volt, ampere, ohm, 
farad, coulomb, henry, joule and watt. But we can with advantage 
stop further unnecessary divergence by refraining from christening 
any more units in the Q. E.. S. system and by bestowing all future 
names on the C.G.S. system. A start in this direction has already 
been made. The international electrical congress at Paris in 1900 
christened the C.G.S. magnetic units of flux and flux density under 
the names of maxwell and gauss respectively. These terms have 
already come into fairly extended use in America and into somewhat 
more limited use in Europe. 


It is very desirable that the next international electrical congress 
should complete the units of the magnetic circuit by bestowing 
names upon the C.G.S. units of M.M.F. and of reluctance. The 
American Institute of Electrical Engineers has for several years 
provisionally recommended the names gilbert " апа “ oersted for 
these two units. They are already in some use in America. If 
they should be adopted, we would have therelations: gilberts, oersteds 
-maxwells; and maxwells/sq. cms.=gausses. The ampere-turn 
is a very convenient unit of M. M. F. close to the C.G.S. unit in order 
of magnitude; but a name for the C.G.S. unit is very desirable. By 
rights, every C.G.S. electromagnetic unit should have & name. 
There is not even a recognised weed or germ that does not have a 
name. Practically all the fifteen hundred millions of people inhabit- 
ing the world have names. It would seem that & fundamental 
C.G.S. electric or magnetic unit is of as much importance as a weed 
ora bacillus. Moreover, it is fortunately unnecessary to learn the 
names for units or commit them to memory if the units are rarely 
used. It would be suflicient to have authorised names accessible 
and definite, ready for use when required. Moreover, our minds are 


80 constituted that until we possess a name for a thing the thing 
remains more or less symbolical, and is not fully realised as con- 
crete. Thereby the C.G.S. system of electromagnetic units, which 
is necessary and fundamental, becomes hampered and retarded. It 
is desirable for scientific purposes, for educational purposes, 
and in the interests of progress, that these international C.G.S. 
units should have recognised names. For example, the funda- 
mental rule for the E.M.F. of a direct-current bipolar dynamo 
is em@nw, C.G.S. magnetic units of E. M. F., where $ is the 
useful flux from pole to armature in maxwells, » the speed of 
rotation in revolutions per second and w the number of wires on the 
surface of the armature. If we divide e in this equation by 10^, we 
get the result in volts; but the C.G.S. magnetic unit of E.M.F. 1s 
worthy of a name, if only to avoid the objectionable periphrasis. 
The expedient suggests itself of attaching the prefix ab or abs to a 
practical or Q.E.S. unit in order to express the absolute or corre- 
sponding C.G.S. magnetic unit. The advantages of the plan are 
that it is almost self-explanatory, and requires no effort of memory 
to acquire; also that it is self-suggesting in all the important European 


languages. According to this plan, the 
C.G.S. magnetic unit of E.M.F. would be the abvolt 
ia ji „ resistance " „ &bsohm. 
+ " „ current М „ Absampere. 
уз s » quantity s „ abeoulomb. 
ES уз я capacity " „ abfarad. 
a УЗ » inductance v „ &bhenry or cm. 
W 5 „ energy is » abjoule or erg 
LU » 57 power » Т abwatt. 
We would also have the following ratios :— 
1 abvolt =0:01 microvolt — —10-* volt 
labsohm I bicrohm 10 ohm 
1 absampere = 1 dekampere =10 amperes 
1 abcoulomb = 1 dekacoulomb =10 coulombs 
labfarad l begafarad = 10? farads 
labhenry =1 bicrohenry =10 henry =1 cm. 
1 abjoule =0`1 microjoule = 10 joule=1 erg 
labwatt 01 microwatt — —1077? watt 


On such a basis, the preceding equation would be written e =@nw 
abvolts, with great advantage in clearness and comprehensibility. 
In а comprehensive system of electromagnetic terminology, the 
electric O. G. S. units should also be christened. They are sometimes 
referred to in electrical papers, but always in an apologetic, sym- 
bolical fashion, owing to the absence of names to cover their naked. 


ness. They might be denoted by the prefix abstat. "Thus, the 
C.G.8. electric unit of E.M.F. would be the abetatvolt 
я T „ resistance a „ abstatohm 
T " » Current 5 „ abstatampere 
s " » quantity 5 „ Abstatcoulomb 
" " » capacity " „ abstatfarad 
ii „ inductance " „ abstathenry 


The abstatjoule and abstatwatt are the same as the abjoule and 
abwatt respectively. These units would also be almost self- 
explanatory in any European language and would call for no 
appreciable effort of memory. We should then have the following 
ratios (v=8 x 10!° approximately) :— 

1 abstatvolt =v abvolts = 800 volts 

1 abstatohm =v? absohms — —9x10!! ohms 

1 abstatampere —v-! absampere —3:8 x 10-1? ampere 
1 abstatcoulomb=v—! abcoulomb = 3:3 x 10-!? coulomb 
1 abstatfarad =v-"abfarad =1-1 х 10)? farad 

1 abstathenry =r? abhenrys | —9x10!! henrys.* 


It is desirable that some such system of christening the C.G.S. 
magnetic and static units, without burdening the memory, should 
be adopted by an international electrical congress. It seems also 
desirable that an international electrical congress should sanction 
the use of the Hefner Alteneck Reichsanstalt standard amyl-acetate 
lamp as a secondary standard of light or luminous intensity. The 
lamp is in extended use for determining the intensity of incandes- 
cent lamps, and as such should receive recognition. It is also 
desirable that steps should be taken by an international electrical 
congress to establish a uniform international basis for the standardi- 
sation of electrodynamic machinery. The American Institute of 
Electrical Engineers has already formulated, through the work of 
a committee, a series of standardisation rules, relating to nearly all 
classes of dynamo-electric machinery. A similar series of rules 
differing from the last named in various details has been promul. 
gated in Germany by the Verband der Deutscher Elektrotechniker. 
Still other rules are extant locally in other countries. It is perhaps 
possible to carry the principle of international standardisation too 
far into detail, since many details depend in each country upon 
local, commecial and industrial conditions ; but on the other hand, 
there are many underlying physical and electrotechnical conven. 
tions that might receive international consent among electrical 
engineers. For example, a dynamo machine ought to have the 

* The abstat henrys regarded as a length according to the conven- 


tional system of dimensions contains 9 x 10!! earth quadrants, a distance 
that light would take nearly 1,000 years to cross. 
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game rating, based on temperature-elevation under load, all over the 
world, and the rules by which the rating of a dynamo is experi- 
mentally determinable might well be adopted by an international 
electrical congress, together with many similar matters, under this 
general title of standardisation. Such a concensus of opinion would 
probably take time to evolve, and an international electrical congress 
might appoint a standing committee to confer upon the question of 
standardisation with instructions to report at a future time. Much 
scientific and engineering benefit might be hoped for from the efforts 
of such a standing committee on international standardisation. 


THE LEGALISED STANDARD OF ELECTROMOTIVE 
FORCE.* 


"BY HENRY S. CARHART. 


It is not necessary to enlarge upon the importance of a legal 
standard of E.M.F. It is quite as essential as a legal standard 
of resistance. It will be remembered that the Chamber of 
Delegates of the International Congress of Electricians at 
Chicago in 1893 adopted a value for the E.M.F. of the Clark 
cell, and appointed a committee to prepare a specification for its 
construction. The committee consisted of Prof. Helmholtz of 
Berlin, Prof. Ayrton of London, and the writer. Unfortunately, 
before the committee reached an agreement the eminent chairman 
died; the two remaining members being unable to agree, one form of 
cell was accordingly adopted by the British Government, and another 
by the Congress of the United States. The latter represents the 
survival of the fittest, for reasons that were assigned in 1898. 
Germany contented itself by legalising the units of resistance and 
current. 

The legal value of the E.M.F. of the Clark cell is 1:484 
international volts at 15°C. In the 10 years which have intervened 
since the Chicago Congress, it has become quite certain that the 
actual E. M. F. of the Clark cell at 15°C. is nearer 1:438 than 1:484. 
Indeed, the Helmholtz absolute electro-dynamometer at the 
Reichsanstalt gave, in the hands of Dr. Kahle, 1:4322 volts. This 
value has not been used at all, but for the past six or seven years 
1:4828 at 15°C. has been used at the Reichsanstalt. This value was 
not obtained by means of absolute measurements but by the silver 
voltameter, corrected by reference to the measured ratio between the 
E.M.F.s of the Clark and cadmium cells.t But the electro-chemical 
equivalent of silver is not known with any greater accuracy, to say 
the least, ап the E. M. F. of the Clark cell. Hence, the Reichsanstalt 
method is open to grave objections. In 1899 an absolute determina- 
tion of the E.M.F. of the Clark cell was made by the writer and 
Dr. Guthe.* The result was 1:4338 at 15°C. We have never re- 
garded this value as final, because certain changes in the dimensions 
of our absolute electro-dynamometer did not permit us to repeat the 
measurements a sufficient number of times to get a satisfactory 
series. Later, Dr. Barnes, of McGill University, made a series of 
determinations of the mechanical equivalent of heat in terms of the 
international electrical units. His results will agree with those of 
Reynolds and Moorby, made by a purely mechanical method, if the 
E. M. F. of the Clark cell is 143825 at 15°C., and they will agree 
with Rowlands if the Clark is 1°48855.$ 

During the past year we have again taken up the matter with 
the purpose of measuring the E.M.F. of the Weston cadmium cell 
and the electro-chemical equivalent of silver. The Weston cell, with 
a saturated solution and excess of cadmiuin sulphate crystals, is 
chosen because of its low temperature coefficient and the close 
agreement between the different cells of a series. The temperature 
coefficient of this cell has been so carefully determined at the 
Reichsanstalt that it is not necessary to repeat that part of the 
work. For cadinium cells with saturated solutions and an excess of 
cadmium sulphate crystals, the formula for the E.M.F. at any 
temperature between about 10°C. and 30 C. is 1t 2 % — 0000038 
(£ – 20) -0:00000065((- 20)?. Further, the ratio, Clark l5deg., 
cadmium 20deg., has been determined at the Reichsanstalt in 
several series of comparisons with the greatest care and the most 
refined precautions. In one of these series the writer assisted. 
Giving due weights to the several series, the result is as follows :— 

Clark at 15deg. 1.1 g= 
Cadmium at 20dey- Bote 

An absolute determination of the E. MI. F. of the cadium cell is. 
therefore, one also of the Clark cel, for the above ratio is 
known with much greater accuracy than we can measure the 
E.M.F. of either in absolute measure. Our absolute electro. 
dynamometer has been rebuilt for permanency as follows: — The 


* Paper read before the American Institute of Electrical Engineers, 
und referred to in an editorial note in The Electrician of December 
11, 1903. 

t Phys. Rer., Vol. XII., No. 3, 1900. 

t Phys. Iter., Vol. IX., No. 5, 1809. 

S Phil. Trans., Series A, Vol. CNCIX, 


stationary coil is wound in a single layer of 593 turns of No. 22 silk 
covered wire, on a plaster of paris cylinder a little more than 
47°3cm. in diameter. The variation in diameter from one end to 
the other is only about one-tenth of a millimetre. The winding is 
about 41cm. long, or the length is to the mean radius of the axis of 
the wire as „/8 to 1. The suspended coil, consisting of No. 22 
wire rolled flat, is wound in 40 turns on a ground porcelain cylinder 
10cm. in diameter. This cylinder is suspended by a phosphor. 
bronze wire 1 metre long and approximately 0'7 mm. in diameter. 
The theory of the instrument and its construction were fully 
described by Patterson and Guthe in their paper on “A New 
Determination of the Electrochemical Equivalent of Silver."* The 
preliminary measurements on the cadmium cell, which we hoped 
to make before this meeting, we have not been able to carry out 
A series of cadmium cells, with amalgam containing 12'5 per cent. 
cadmium, have been made. No pains have been spared in tle 
preparation of materials throughout. The cells agree well among 
themselves, the variations being smaller than the limits of aceuracy 
we are attempting. The very low temperature-coefficient of the 
cadmium cellis an advantage of the greatest importance, and the 
uniformity shown by different series of cells is so marked as to 
constitute another count in its favour asa standard. No definite 
Specification has ever been drawn up for the construction of thi: 
cell. I have, therefore, the following recommendations to inake :— 

First.—That the Institute appoint a committee of three to 
pee a complete specification for the normal cadmium or Weston 
cell. 

Secondly.—That the cadmium cell, as thus specified, shall be 
adopted by the Institute as the standard of E.M.F., and that steps 
be taken to secure its legal adoption by Congress, provided it be 
dediented to the public by the inventor, one of the distinguished 
past-presidents of this Institute. 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society on February 26th, Dr. R.T. 
Glazebrook, F.R.S., President, in the Chair. Dr. W. WATSON read 
а paper on 


“A Quartz-tbread Vertical Force Magnetograph.” 

The late Dr. Eschenhagen was the first to show that when 
the moment of inertia of the suspended system in a horizontal-force 
magnetograph is made very much smaller than that employed in 
the ordinary form, it is possible to detect variations in the 8 
field of quick period. The design of a satisfactory form of instru 
ment to record rapid variations of the vertical component present: 
very considerable difficulties. Thus if an attempt is made to 
reduce to any great extent the moment of inertia, and hence 
the mass of the balanced magnet in the ordinary form of Lloyd's 
balance, it is found that irregularities are immediately introduced 
owing to imperfections or dirt interfering with the free movements 
of the knife-edge. Further, slight tremors cause the kuife-edge to 
slip about on the plane, and thus the azimuth of the magnet vanes. 
The instrument which the author has designed and constructed 
resembles, in principle, the quartz-thread gravity balance of Prof. 
Threlfall. In addition to the advantages derived from the sup, 
pression of the knife-edge, the instrument can be simply and 
accurately compensated for the effects of changes of temperature. 
The principle of the instrument is to have a magnet suspended ona 
horizontal quartz fibre kept stretched by means of a sprint. 
The centre of gravity of tho magnet and the torsion of the fibre ate 
so adjusted that the axis of the magnet is horizontal. Any vara- 
tion of the vertical force produces a rotation of the magnet ab 
the fibre which can be suitably recorded by means of a mum! 
attached to the magnet. The temperature compensation is offected 
by weighting the magnet on the same side of the axis of the fibre 
as the south pole, so that the magnetic couple aud the couple duct! 
the torsion of the fibre act in the same direction. Hence, since ^^ 
increase in temperature causes опе of these couples to decrease ал 
the other to increase, by suitably adjusting the weight, and there 
fore the magnitude of the torsion couple, complete compensatio? 
can be obtained. The suspended svstem in the instrument show 
at the meeting consists of two magnets 8 cms. long and 1 wm. 
diameter attached by means of small platinum straps to two fused 
rods of silica which form part of the plate of fused silica formins 
the mirror. The upper surface of the mirror is platinised. h. 
fixed mirror is supported on the base of the instrument, hs 
capable of adjustment. The instrument has been tested at A 
National Physical Laboratory and it is proposed to set up one of TH 
instruments in the new magnetic observatory. . 

Mr. C. V. BOYS congratulated the author and said he bad had T 
opportunity and privilege of watching the growth of the instrument. a 
showed that the properties of quartz-fibres were even more perfect ба? 


"Руа, Rer., Vol. VII., No. 39, 1894. 
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anything he himself had ever claimed for them. The fact that it was 
possible to design and construct such an instrument in a physical 
laboratory showed an advance in scientific education. The theory of the 
instrument had been carefully worked out, and everything that had to be 
done practically had been done in the best possible way. 

Prof. J. D. EVERETT expressed his interest in the Paper, and said 
there was no novelty in using a horizontal fibre for a control. Horizontal 
wires were so used in Kelvin's portable electrometer und in the gauge of 
an ordinary quadrant electrometer. He thought the instrument would 
be improved by increasing the number of needles. 

Dr. J. 4. HARKER asked the author for the ordinary working sensi- 
tiveness of the instrument. When working with magnetographs of the 
Eschenhagen type, he had found they became unstable when the sensi- 
tiveness was increased to about three times the Kew standard sensitiveness. 

Mr. T. H. BLAKESLEY asked for the period of vibration of the 
suspended system. 

Mr. J. R. ASHWORTH sent a letter which was read by the Chairman, 
stating that the temperature compensation might be effected by using 
drawn steel wire magnets with an incremental temperature coefficient. 
Magnets can now be made to have, within limits, any assigned tem pera. 
ture coeflicient (from negative, through zero, to positive). 

The CHAIRMAN congratulated the author upon his success, and said 
that he was glad that Dr. Watson had been able to obtain assistance from 
the National Physical Laboratory. 

Dr. WATSON said he did not think that the magnets suggested by 
Mr. Ashworth would be of much advantage for vertical-force magneto- 
graphs, as there would have to be a gravity bob in all cases in order to 
adjust the centre of gravity of the moving system. This might, however, 
be of use in a horizontal-force instrument. Replying to Dr. Harker, he 
raid that 1 cm, on the records corresponded to 8y, whereas lom. on the 
Kew records represented 50). Replying to Mr. Blakesley, he said the 
period of vibration was lurge, but it was not necessarily important to have 
as long a period as possible. With regard to Prof. Everett’s remarks, he 
pointed out that all metallic wires were ruled out of the question on 
account of elastic fatigue. He had used two magnets only because of 
the experimental difliculties in attaching them to their support. 


A Paper by Mr. G. W. WALKER on 
„Stresses in a Magnetostatic Field, 


was read by the Secretary. Quincke found that when a glass bulb 
containing a solution of ferric chloride was placed between the poles 
of a strong electromagnet, the level of the liquid, in a capillary tube 
attached to the bulb, fell. This has been held to. require for its 
explanation a system of stress which differs from the magnetic 
stresses of electrical type The object of this Paper is to show that 
the experiment can be quite well explained by the stresses. of 
electrical type. 

Dr, W. WATSON gave 

Some Hints on the Preparation of Diagrams. 

He pointed out that many curves accompanying papers submitted 
to scientific societies have to be re-drawn on white Bristol board 
before they are suitable for reproduction by photographic processes. 
It is now possible to obtain blue-lined section-paper such that the 
lines do not show in a photograph of a diagram drawn upon it. 
There are many advantages in using such paper. l'or instance, it 
practically dispenses with the use of scales and T-squares. When 
lettering diagrams a great saving of time and a uniformity of 
lettering can be effected by using indiarubber type. These can 
be purchased cheaply in different sizes and different founts. The 
larger types are sold as“ HEasy Sign Markers, and are supplied with 
rods to ensure alignment and proper spacing, and also with rods by 
means of which the letters may be arranged upon a circular are. A 
suitable ink for use with the type can be obtained by mixing 
Binfield's Persian black with glycerine. Using this ink for the 
lettering, and ordinary Indian ink for the line work of a diagram 
drawn on blue-lined section paper, it is possible to slightly over- 
expose a photograph so that the section lines are invisible in lantern 
slides or prints prepared from it. 

Mr. R. J. Sowrer exhibited a portable electroscope of high 
insulation and adapted to show and measure the discharging effect 
of radio-active substances, Strips of gold leaf were mounted near 
the ends of a strip of gutta-percha tissue, leaving sufficient gutta- 
percha between the metal to provide the insulation. This compound 
strip, when doubled in two and attached to a small metal clip, consti- 
tutes a portable electroscope which may be supported on a glass rod 
by the hand or in any convenient manner. The effects of arbitrary 
amounts of radium, pitchblende and uranium oxide were such as to 
discharge the leaves after electrification in 5 seconds, 5 minutes and 
71 minutes respectively. The discharge curves are practically 
straight lines. One of the electroscopes shown had leaves 9in. long, 
and for large deflections was charged by an electrophorus. As an 
electrophorus, Mr. Sowter has found a metal tea-tray supported on 
three glasses, together with a piece of brown paper warmed and 
brushed, satisfactory. 

Prof. J. D. EVERETT mentioned that he had seen the discharging 
effect of radium shown by means of silk tassel electrified by stroking it 
with a rubber glove, 

Mr. C. V. BOYS said that many years ngo he had used a tea-tray and 
sheet of brown paper as an electrophorus, and had obtained from it sparks 
up to 2in. in length. 


ROYAL COMMISSION ON LONDON TRAFFIO. 


Thursday, March 3. 

Mr. F. B. BEHR, the promoter of the Manchester-Liverpool Overhead 
Railway, referred to the recent tendencies of Parliamentary Committees 
to require a guarantee from promoters of railways that the whole of the 
capital would be subscribed. Promoters were now so much in the dark 
as to what guarantees they would be called upon to give, that the 
appointment of a central tribunal for this and other reasons seemed to 
him essential, so that schemes need not be promoted at great expense 
until the report of this authority was made. An indication of the possible 
success or otherwise would then be given. With regard to the lay-out 
of the tube railway lines in London, he considered there had been too 
much duplication and over-capitalisation, and he regarded the possibility 
of a dividend being paid by new lines of this nature as very remote. 
This especially applied to the tube railways which had been amalga- 
mated by the Underground Railways Co. of London. The cost per 
mile of the City and South London Railway —viz., £390,000— was 
the limit at which a dividend could be anticipated. It was true that 
the Central London Railway cost £615,000 per mile and paid 4 per 
cent., but the traffic on this line during the past year was less than the 
preceding year. Something of a climax was reached in the case of the 
Great Northern, Piccadilly and Brompton Railway, in connection with 
which the capital expenditure per mile, according to the prospectus, was 
£858,000. All the money which it was intended to expend upon tube 
railways could be much more advantagcously invested in overhead rail- 
ways, which could be constructed at a cost varying from £25,000 to 
£220,000 per mile. A line had been constructed in Berlin for this latter 
sum which had not affected the beauly of the neighbourhood in any 
way. In London it would be pcssible to construct similar lines, and if 
it were impossible to carry the pillars down the main streets, they 
could be placed at the backs of the houses. He made the following pro- 

osals for mono-rail railways in London. A main line starting from the 

yal Oak station of the Great Western Railway, and passing along the 
Regent's Canal for the whole of its length via St. John's Wood, on to 
Edgware-road, Regent’s Park, Camden Town, King's Cross, Haggerston, 
Hackney, and on to the Victoria Docks. A branch line could be con- 
structed from Paddington to Willesden Junction, another from Haggers- 
ton along the Kingsland-road to Broad.street (making use of the existing 
North London Railway), and another route down the roadways along the 
Streets by the river on to the Chelsea Embankment, tinishing at Putney 
Station. For the route along the Regent's Canal he had a conditional 
assent from the canal company upon reasonable terms, This line 
would have to be in tunnel for 3 mile. The total length of these 
lines would be 17 miles 5 furlongs 8 chains of double track. The con- 
struction of these lines could be carried out at a comparatively small 
expense compared with the cost of tube railways—viz., £120,000 per mile, 
whilst the line down the Embankment he considered cou'd be constructed 
for as low a figure as £50,000. 

By the CHAIRMAN : He had never brought any of his schemes for 
London before Parliament, as he had had such a severe fight over the 
Manchester- Liverpool line that he had not the courage to risk another. 

Mr. FRANCIS FOX corroborated the evidence given by his brother, 
Sir Douglas Fox (see The Electrician, January 22). He was of opinion 
that under wide new streets shallow subways could be constructed with 
satisfactory results, provided the strata encountered was of a suitable 
nature, and that the reconstruction of the sewers did not render the 
cost excessive. But to attempt to construct such subways under 
metropolitan streets would be fraught with great danger to the public 
using the streets and also on account of damage to property. In London 
the subways would have to be constructed almost wholly in wet sand and 
gravel, and the pumping out of the water would draw away the sand and 
gravel from beneath adjacent property, with resultant damage. It was 
with a view to obviating this trouble that the late Mr. Greathead invented 
his system of driving tubes, and to abandon this method in favour of 
shallow subways he considered would be disastrous and a retrograde step., 
He then went on to describe the arrangements upon the Great Northern 
and City Railway with regard to fire and management of the tratto, 
which were dealt with in our description of this line (see Zhe Electrician, 
January 15 and 29). The greatest difficulty to be contended with in 
connection with tube railways was the question of ventilation. Ina 
steam tunnel, if the carbonic acid could be kept as low as 20 parts in 
10,000 no injury would result, but such a proportion he considered quite 
inadmissible in an electric railway tube. In normal air the proportion of 
carbonio acid was 3 to 3:5 volumes per 10,000, and it had been found 
by actual experiment that a person could exist in air with as high a 
proportion as 160 per 10,000, provided it were pure carbonic acid, but if 
it were carbonic acid cmanating from the human body a proportion of 
20 parts in 10,000 was highly objectionable. Taking the traffic on a 
tube railway on a Bank Holiday, and trains running every 24 minutes, 
carrying 600 passengers each, calculations indicated that the supply of 
air in each tunnel was only sufficient for half an hour. There was, of 
course, a certain amount of natural ventilation, but this was both 
uncertain and variable. To ensure healthy ventilation, the entire air in 
the two tunnels shou'd be changed every hour. 

Sir JOHN WOLFE BARRY, taking up Witness’ point that the con- 
struction of shallow subways through the sand and gravel necessarily 
involved damage to property, said that both during the construction 
of the Inner Circle and of the Glasgow Railway, the lines ran through 
this very strata, and no damage whateyer was occasioned. 

WITNESS replied that he had not intended to convey this meaning. 
His opinion was tnat the danger of damage was very great. 

Friday, March 4. 

Mr. J. F. S. GOODAY, General Manager of the Great Eastern Railway 

Co., said he appeared before the Commission owing to unfounded state- 
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ments having been made to the effect that workmen's trains were run at 
& profit, and he wished to contradict the evidence of the witnesses of the 
London County Council in this respect. The receipts per train mile of 
workmen's trains with 2d. fares was 3s. 8:2d., and the working expenses 
3s, 7-76d. It had been suggested that there would be room for an elec- 
tric tube railway to the north-eastof London, but it was obvious that such 
a line could not be remunerative if it were only to carry a portion of the 
traffic during the busy hours of the day. 

Sir HENRY OAKLEY, chairman of the Central London Railway, and 

ex-general manager and now a director of the Great Northern Railway 
Co., described the general working conditions of the Central London Rail- 
way, which are now familiar. He said the lift journey occupied some 
20 to 30 seconds, and the whole time from platform to exit was about 
2 minutes. The lifts worked шо and economically, the cost 
of maintenance being about 8 per cent. of the total working expenses. If, 
in connection with future tube railways, booking halls were allowed 
under the pavement whenever possible, as in Paris and at the Bank 
station of the Central London line, & considerable saving in cost of con- 
struction would be effected, and the lift journey shortened. After detail- 
ing the circumstances which led to the adoption of motor cars instead of 
locomotives, Witness said that the question of ventilation had also 
occupied the attention of the Central London board, and a large fan had 
been erected at Shepherds Bush which exhausted the air in the tunnels 
during the night. Considerable improvement had been noted in the 
atmosphere since the introduction of this fan. In addition to this the 
company had followed the advice of its engineering and electrical 
experts, and by carrying out their recommendations had done everything 
possible to ensure the safety ofthe public, Contrary to the experience of 
the suburban steam railway companies, it had been found that approxi- 
mately the demand during the whole of the day on the Central London 
line was & regular one, with, of course, an extra rush in the morning and 
evening. This confirmed his opinion that the conditions with regard to 
suburban as compared with town traffic differed considerably. Much of the 
pressure in the principal thoroughfares in London would be lessened if ready 
means of locomotion were provided, and it was with this object in view 
that the directors of the Central London Railway on two occasions intro- 
duced their bill for a circular extension of the existing line by way of 
Piccadilly Circus and the Strand. In a general discussion of the existing 
means of communication in London, Witness took the view [expressed in 
our leading article last week] that there were almost sufficient lines of 
railway and tramwaya, provided efficient intercommunication and thorough- 
fares could be arranged for. He thought it would becommercially impos- 
sible to construct shallow subways in London. When the Great Northern 
and City Railway was first considered, shallow subways were proposed, 
but after careful enquiry the engineers advised in favour of the deep-level 
tube. Dealing with the question of the establishment of a special 
tribunal, Witness stated he opposed the decision of such a board teing 
the final one. Any scheme for a tube, subway or tramway in London 
must almost necessarily interfere with roads and other public property, 
such as parks, &c., as well as with private property, and it appeared to 
to him that a final decision after one inquiry only would be antago- 
nistic to the general principles that governed the settlement of 
disputed questions either in Parliament or at law. If some pro- 
vision for appeal were made, the report of the tribunal to the House 
would, in effect, have only the weight of a recommendation, and, if 
appealed against, a hearing of the whole case would be inevitable, 
so that neither time or money would be saved.. He. thought a 
more practical course would be to provide that, as far as ible, all 
new schemes should harmonise with general principles laid down by the 
present Commission, and that all schemes, whether complying or not, 
should be submitted to public inquiry by two committees, as at present, 
or by a Standing Committee of both Houses. In addition, the Standing or 
separate Parliamentary Committees might be usefully assisted by a 
report from some public department, say, the Board of Trade through its 
technical advisers, on every scheme proposed within the limited area. 
Such a report should also be furnished to promoters and opponents. All 
inter-urban lines were unavoidably costly, and some inducement must, 
in his opinion, be offered by way of encouragement to investors 
if the lines were to be promptly constructed. The needs of the 
day must be met, and though at the present moment certain lines 
might seem the most advisable, the claims of the public five years hence 
‘might require material additions to be made. Investors had, therefore, 
no security that their undertaking would not be subject to competition 
and their traffic diverted. Pecuniary aid by the London County Council 
and the borough councils was out of the question, and the question of 
rates seemed to be the only way by which any relief could be afforded. 
'The Central London Railway Co. had to pay nearly £5,000 per mile per 
annum for rates, or 18 per cent. of the net receipts. Considerable relief 
would be afforded if tubular railways were assessed only on the value of 
the land before the line was constructed. It was impossible to assert 
that there was any practical value in the space occupied by the tube, say 
50ft. underground, yet when a railway was made the easement of this 
valueless earth was assessed as if it were a valuable space on the surface. 
Further, the property of railway companies on the surface was not 
assessd on its annual value as house property, but on the cost of the 
station, so that, practicallyspeaking, they were assessed on the profits. 


Wireless Telegraphy iu America.— We are informed that 
the de Forest wireless telegraph system has been established 
between Fort Wright, Fisher s Island, and Fort Schuyler, New 
York, a distance of 97 miles. Messages of 1,000 words each 
have been exchanged at a speed of 30 words a minute. 


CORRESPONDENCE. 


[ue 


M. BLONDLOT'S N-RAY EXPERIMENTS. 
[TRANSLATION.] 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: With reference to several articles on N-rays which 
have recently appeared in The Electrician, may I be allowed to 
give you the following information :— 

On January 14th last, M. Mascart, president of the 
Académie des Sciences of Paris, and M. Cailletet, member of 
the same Academy, did me the honour of coming to Nancy to 
witness my experiments. They saw and repeated them them- 
selves, they determined themselves the deviations of the N-rays 
by a prism of aluminium, and the focussing of them by an 
aluminium lens, they observed the fringes produced by 
gratings, Newton’s rings, &c. They did not show the least 
doubt in the existence of the N-rays. M. Mascart took 
away with him a double photograph, taken in his pre- 
sence, or rather with his co-operation. At his request 
I handed him a note On the Dispersion of the N-rays 
and their Wave-lengths,” which was presented to the Académie 
des Sciences by him on Monday, January 18th. I enclose a 
cutting from Le Temps of January 19th, containing an account 
of this presentation. [An abstract of this Paper appeared on 
p. 612 of our issue of February 5th, and we publish the Paper 
in full on p. 810 of the present issue.—Eb. E.] 

A few days later I was visited by M. J. Becquerel, who 
observed without difficulty the N-rays phenomena and who 
proposed, in parting, to follow up the study of some of them. 
Amongst the gentlemen who have seen the phenomena pro- 
duced by the Nive I will cite first, as being possibly known 
in England, Prof. A. Waller of St. Mary’s Hospital Medical 
School (at M. Charpentier's) tl en M. Mac? de Trépinay, 
d'Arsonval, Dr. Ballet, Dr. Broca, &c. 

I do not know whether it is in consequence of his own 
experiments or due to the testimonies of the gentlemen, some of 
whom have been cited above, that Sir William Crookes 
honoured me, on February 24th, with an invitation to deliver 
a lecture on N-rays before the Royal Institution in London, 
but it is certain that he would not have made such a proposal 
had he had the slighest distrust even in the subject of my 
work. Unfortunately, my state of healtli does not permit me 
to come to London, but I shall gladly receive here those who 
come to see the experiments with N-rays. 

The phenomena observed have been attributed to heat, but 
this notion, I believe, need not be entertained for an instant 
after perusal of the notes which I presented to the Académie 
des Sciences de Paris. 

I may add that I have not published one single experiment 
which had not been repeated by several colleagues and also by 
persons not acquainted with scientific research work. 

In conclusion, I recommend the physicists desirous of study- 
ing this subject to take every precaution to climinate disturbing 
influences, particularly with regard to heat, by interposing 
several layers of wood, aluminium and cardboard, with large 
surfaces and separated from cach other by air. The sereen of 
moistened cardboard ought to be interposed 1% fo the son 
and aray from the sensitire sereen, I should also advise them 
to avoid every effort and tension of the eyes, every fixation. 
Otherwise psycho-physiological phenomena occur, of the kind 
observed by M. Lummer. Although the actions of the N ray- 
require delicate methods to be observed (they would otherwise 
have been detected long ago) I believe that investigators will 
be compensated for the trouble expended, inasmuch as I have 
encountered but three or four persons— out of a great number 
--who were not able to observe the phenomena.— Yours, Åv., 


Nancy, March 6. R. BLONDLOT. 


WINDAGE AND FRICTION LOSSES, 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: It has occurred to me that perhaps it would he 
advisable to give a list of figures, from recent tests, upholding 
the 1:5 law for the friction and windage. The tests com- 
prise data from machines from 15in. diameter with fonr poles 
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up to multipolars with diameters exceeding 6ft. and including 
tests on direct-current turbo-generators :— 


Experimentally Calculated 
Machine. Revs. determined friction friction and 
| and windage. windage. 

650 1.150 1,300 
4-pole ........ { | 350 | 530 505 
4. pole 500 750 950 
6-pole .......... 300 р 9,000 9005 

í 350 22,500 26, 
ров ыз: \ 200 11.600 12,800 
| 230 26,460 28,000 
90 5,520 6,980 

| 10,050 | 
155 ' 11,350 12,500 
111570 

10. pole 165 (15.200 17.100 
200 21.000 23,000 
210 23,200 21,500 
230 30,000 32,600 
130 13,500 | 13,900 
100 7,800 | 9,300 
Turbo direct.cur- Í 1500 | 9000 10909 
rent generator | '600 | 1.200 3.300 


When it is understood how erratic friction tests generally 
are, and how a friction reading will depend upon the state of 
the oil, the oil renewal, and so on, it surely ought to seem that 
the formula above mentioned gives results in quite good agree- 
ment with the observed values. It will be noted that even 
on such high speed generators as the turbine-driven type the 
formula furnishes results that are in tolerable agreement when 
on normal high speed. After all, there are two clements men- 
tioned in the formula - friction and windage. Perhaps, where 
the ventilation is very large compared to the friction the 
second power would be in greater accord with the Kapp 
straight-line mathematics. It is to be observed that, by 
inverting Dr. Thornton's method of Kapp straight-line analysis 
and assuming the value of «as known, to wit, 2, and giving 
a value, y, for the friction and windage index, this latter value 
must be 2 or 1. But, the friction may vary as anything 
from the first power to the 1:5 power according to tempera- 
ture, range of speed and tlie oil used, &c, whereas the power 
required to drive a fan varies as the third power of the speed. 
It is for this rcason, I take it, that in the case of the turbo- 
generator the agreement is better on the higher speed, where 
the windage is undoubtedly more predominant, than it is on 
the lower speeds. On lower speeds it would seem that the 
friction losses come nore and more in evidence. After all, it 
wes rather my intention to bring notice to the fact that in 
experiments where it is proposed to bring forth unusual con- 
clusions, whether they relate to toothed armatures or untoothed 
armatures, a little more care might he expended in at least 
separating those various losses from which the novel theory 
is to lend support. — Yours, &c., A. PREss. 
London, March 9, 


PARLIAMENTARY INTELLIGENCE. 
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ST. MARYLEBONE ELEOTRIO LIGHTING BILL. 

On Thursday last week the Court of Referees of the House of Commons 
considered an application by the Metropolitan Electric Supply Co. for a 
locus standi to be heard against the St. Marylebone Electric Lighting Bill. 

Mr. BALFOUR BROWNE, K.C., in relating the history of the bill, 
which was the outcome of the arbitration proceedings under the award of 
which the St. Marylebone Borough Council were ordered to purchase that 
portion of the undertaking of the Metropolitan Electric Supply Co. within 
its boundaries, said that bis clients, the Metropolitan Electric Supply Co., 
would have supported the bill had it only sought to enable the Borough 
Council to carry out this award. But it sought to do other things, 
included in which was the raising of several hundred thousand pounds in 
addition to the amount of the award, and it was the desire of the company 
to prevent this sum becoming a charge upon the rates prior to the 
£1,250,000, which was the amount of the award. 

Mr. H. LLOYD, K.C., for the Council, contended that the company had 
no locus, as everything it wished to do could be done through the Conrt 
of Chancery. 

After consultation, the Court disallowed the locus 


POWERS FOR FREE WIRING AND MOTORS. 


KETTERING URBAN DISTRICT COUNCIL. 


The Police and Sanitary Committee of the House of Commons, pre: 
sided over by Mr. Heywood John:tone, had before it the omnibus bill of 
the Kettering Urban District Council on Tuesday. 

Mr. VESEY KNOX, for the promoters, said the electrical clauses of 
the bill had reference to the wiring of premises on the assisted payment 
system, the hiring of electric motors, the supply of electrical energy in 
bulk to outside authorities if requested to do so, and there was also & 
clause having reference to extensions of the electricity generating station. 
With r d to the latter point, the bill asked that in respect of certain 
lands adjo ining the existing generating station, sec. 176 of the Public 
Health Act should apply— viz., that the Local Government Board should 
grant & provisional order for the compulsory acquisition of this land 
when the Council required it. It was not anticipated that the land would 
be required until after three yeare, the period allowed if the Jand were 
scheduled in the present bill. The Local Government Board had reported, 
however, that there was no precedent for such a clause, and to this he 
could not dissent. 

Evidence was first taken as to the clauses providing fcr free wiring and 
hiring out of motors. 

Mr. J. BOND, clerk to the Urban District Council, said that an 
electric lighting order was granted in 1896, and the works would be put 
into operation in April. The outstanding loans in respect of the elee- 
tricity undertaking amounted to £43,275, out of which commitments 
were, up to the present, incurred to the extent of about £35,000. There 
appeared to be a large demand for electrical energy, and already a 
number of applications had been made for а supply under a system of 
assisted payment. 

Mr. CHARLES SAUNDERS, chairman to the Kettering Urban Dis- 
trict Council, said he regarded it as absolutely essential for the success 
of the electrical undertaking that the powers asked for should be granted, 
and more especially the authority to hire out motors. Already the gas 
company in Kettering had been transacting similar business for a number 
of years. In Kettering there were a large number of persons who worked 
at the boot trade in their own homes, and to whom a cheap supply of 
electricity, together with the purchase of a motor on the hire system, 
would bea great boon. It was anticipated that, to start with, at least 
400 houses would be titted upon the assisted wiring system, which, it 
was estimated, would cost about £10 per house. It was proposed to charge 
44d. per unit for lighting under this system and 14d. per unit for power. The 
sum which it was contemplated borrowing would be £13,000. For motors 
the sum of £6,900 was asked. The initial instalment of motors was 
as follows: 30 J н.р. costing £30 each, 25 1 н.р. at £40 each, 25 3 n.r. at 
£60 each, 20 5 н.р. at £80 each, and 20 10 n.r. at £100 each, making a 
total of £6,900. The period of repayment for wiring and fittings was 10 
years, and for motors tive years. These estimates had been based upon 
one-half or five.eighths of the total number of factories in Kettering. 
Many of the larger factories had already installed gas installations, and 
these had been left out of consideration in connection with these esti- 
mates. Anumber of applications had been made for motors to be hired 
out. The total amoupt of money spent to date upon the electrical under- 
taking was £33,500, amd all the probable consumers under the new scheme 
of wiring and hiring motors were within reach of the existing mains. 

Prof. A. B. W. KENNEDY, F.R.S., consulting engineer t» the 
Kettering Urban District Council, said his original estimate for the 
Kettering electricity undertaking was approximately £30,000, but when 
they applied to the Local Government Board for their loan they asked 
for £32,600. The cost of mains was about £8,000. The tender for the 
initial portion of the equipment amounted to £22,000. The present 
buildings accommodated 750 H. ., but there was room within them for 
2,400 u.r., which would provide for the equivalent of 70,000 8 c.p. lamps. 
The buildings had been laid out so that they would not require extension 
during the next few years. He agreed with the evidence of the chairman 
of the Council. ‘The revenue looked forward to originally from the elec- 
tricity works, whose present capacity was 360,000 units per annum, was 
£5,875, with a net profit of £1,085, but since then the Council had 
deci led to charge the lowest price consistent with being able to pay interest, 
sinking fund and working expenses, and at present probably little margin 
would be left. 

Mr. LEES, chairman of the Beckenham Urban District Council. said 
that the same powers with regard to assisted wiring as were asked for in 
this bill had already been granted to his Council. At Beckenham a 
tri-parly agreement between the tenant, Council and owner of the 
house was entered into. The price of current was 6d. per unit originally 
but it was now 54d. under the assisted payment system and 5d. under 
ordinary conditions. If the tenant did not consume a certain amount, he 
had to make an extra payment to cover the expenses of wiring the 
premises. If this system had not been adopted at Beckenham, he 
considered they would not have had anything like the demand for 
electricity which now existed. The Beckenham works had been opened 
in November, 1900, and within 18 months they had reached their maxi- 
mum capacity. Their present capital expenditure was £73,000. It was 
estimated that wiring would last for 30 years, but they were only asking 
for 10 years in fhe present bill as the period of repayment. 

The Committee passed the preamble of the clauses relating to free 
wiring and the hiring out of motors. 

Mr. VESEY KNOX then addressed the Committee with regard to the 
surplus land at the site of the existing generating station, endeavouring 
to show that the compulsory powers asked for were merely with a view to 
preventing the owners imposing unfair conditions upon the Council, as 
under the Electric Lighting Acts the land could only be acquired b 
agreement. , 

The CHAIRMAN ; There is no precedent for such a clause. 
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Mr. VESEY KNOX: No. | 

The CHAIRMAN: The Committee are unanimous that the clause 
should not be granted. 

Two other clauses in the bill were passed without comment—viz., one 
giving the local authority power to attach brackets to buildings for the 
purposes of electric supply, and another to supply electricity in “ bulk” 
to neighbcuring local authorities. 


A NEW TUNNEL UNDER THE THAMES. 
NORTH AND SOUTH WOOLWICH ELECTRIC RAILWAY. 


This bill came before à House of Commons Committee, presided over 
by Mr. Russell Rea, yesterday (Thursday). Sir Ralph Littler, K.C., with 
Mr. Courthope Munroe, appeared for the promoters. The chief oppo- 
nents are the Woolwich Borough Council and the London County Council. 

Sir RALPH LITTLER, K.C., said this bill would be an interesting one 
from the public point of view. In North and South Woolwich there were 
& large number of workmen who lived on the opposite side of the river to 
which they were employed. A quick means of communication was, 
therefore, absolutely necessary. Originally the only means of communi- 
cation was by a ferry in connection with the railway company. Later the 
London County Council was instrumental in supplementing this with & 
system of free ferries, but there were obvious dangers in carrying on any 
system of ferry. There was, first of all, the liability to fogs, and very 
often the men had to run the risk of crossing in skiffs. So uncertain was 
this communication that several employers made it a practice, when the 
winter came on, to discharge all men who lived on the other side of the 
river. The London County Council had done all it could, but the con- 
struction of the Blackwall Tunnel had not benefited the districts served by 
the proposed railway. The line, which was 2 mile in length, would be 
worked electrically in an ordinary single tube upon the shuttle system, the 
cars being similar to those used upon the Central London Railway. The 
platforms would be long enough to provide for six carriages, which would 
carry 630 passengers, the journey being accomplished in a little under 
3 minutes. It was expected, without the slightest difficulty, to maintain a 
service every 6 minutes in each direction. The fare would be 1d. The capital 
powers asked for were f 240, 000 and the usual one-third borrowing powers. 
It was anticipated that & surplus of £70,000 over the estimates would be 
left. On such a railway as this it could fairly be expected that the work- 
ing expenses would be lower than the usual 50 per cent. The South 
Woolwich terminus would be quite close to the Arsenal, and on the north 
side of the river the districts served would be Silvertown and East Ham. 
Everything would be done to submit to the regulations of the Board of 
Trade with regard to engineering detail. 

Major ISAACS, one of the promoters of the railway, said the idea of 
such a line had appealed to him on account of the fact that the London 
County Council appeared to be too much occupied with other mattera to 
afford any expenditure in the direction of such a means of communication 
as this. Arrangements had been made with the Woolwich Borough 
Council to take electrical energy from the municipal electricity works 
there, and a concession had been made to the borough council by agreeing 
to allow them to carry their electric lighting cables through the railway 
tunnel in the event of a supply being given in North Woolwich. 

Mr. LEWIS COWARD, K.C., on behalf of the London County Council, 
said that the engineer to the Council had reported with reference to a 
scheme for a tunnel a little further away from the proposed one, and that 
the details would be discussed at a meeting of the Council in April. 

WITNESS replied that he was not aware of it. 

Mr. COWARD: Do you mean to contend, then, that if the London 
County Council convert their free ferry into a free tunnel you would 
come upon us for compensation ?— Yes, I do. 

3 you propose to make a physical junction with tramways on either 
side ?—No. 

Will you give us & clause to the effect that you never will do so?—No. 
I will not bind my Company for all time. 

Mr. COWARD said the London County Council feared that, although 
the line was designated a railway, it might possibly be intended in the 
future to run it through as a tramway, and in that event this particular 
promotion would be an evasion of the standing orders, inasmuch as the 
consent of the London County Council had not been obtained. 

WITNESS replied that there was no intention of any such thing. 

Local evidence was then called in favour of the bill, including a repre- 
sentative from the Royal Woolwich Arsenal. 

Sir JAMES SZLUMPER, engineer for the proposed line, said it would 
start from Beresford-square, practically the centre of South Woolwich, 
to а point practically in the centre of North Woolwich. The diameter 
of the tunnel would be 11ft. Gin. The traflic carried by the free ferry was 
about 54 millions per annum. 

Cross-examined by Mr. LEWIS COWARD as to the possibility of the 
money beiny provided for this line in face of the fact that the London 
County Council contemplated constructing a similar tunnel, Witness said 
he was not aware of any such intention on the part of the County Council. 

Sir RALPH LITTLER, for the promoters, interrupted to the effect 
that no mention of the intended construction of this tunnel by the London 
County Council was made in the petition against the bill. 

Sir JAMES SZLUMPER said he had had an appointment with the 
Bridges committee of the London County Council some time ago to 
ascertain whether the Council would support this scheme, and he had 
been assured that they would not oppose it. On the contrary, he had 
been told that anything which would improve the communication between 
the north and south of the Thames would receive a hearty welcome. 

Sir RALPH LITTLER again protested that nothing of this was in the 
petition of the London County Council, and that this point ought not now 
t d used as a preamble opposition. Their opposition must be confined 
to clauses 


The CHAIRMAN said that he must agree with Sir Ralph Littler on 
the point as to what was in the petition, which did not seem to be a 
preamble opposition, but he could not exclude the discussion of any 
matters which the petitioners considered vital to their interests. 

Sir JAMES SZLUMPER, under further cross-examination by Mr. 
Lewis Coward, refused to insert a clause in the bill to the effect that he 
would not claim compensation from the County Council in the event of 
the latter constructing a free tunnel near the one proposed under this bill. 

By the CHAIRMAN: He was perfectly satisfied with the financial 
conditions of the proposal, engineering estimates, &c. 

Mr. L. R. VIGERS, surveyor to the promoters, also gave evidence. 

Mr. SCHUSTER, one of the financial supporters of the bill, said it 
was eminently a scheme which he could feel justified in laying before his 
clients. The money market at present was not in a very flourishing con- 
dition, but this was only momentary, and when a recovery took place the 
money would without doubt be at once subscribed. 

This concluded the case for the bill, and evidence was then called in 
opposition, on behalf of the London County Council. 

Mr. B. S. STRAUSS, vice-chairman of the Bridges committee of the 
London County Council, said it was the conviction of the Bridges com. 
mittee that a free tunnel at Woolwich was absolutely essential. It was 
quite certain that this question would be one of the first matters dealt 
with by the new Council. He considered an application for Parliamentary 
powers would assuredly be made for such atunnel. The attitude of the 
Council was that if the promoters would bind themselves not to seek 
compensation in the event of a free tunnel being constructed, they would 
not oppose the bill. At the interview referred to by Sir James Szlamper. 
the committee had been led to believe that this would have been agreed 
to. It was now also asked that the company should be precluded from 
making physical connections with tram waysand lightrailways at either end. 

The committee adjourned. 


TUNNEL UNDER THE SOLENT. 
SOUTH-WESTERN AND ISLE OF WIGHT JUNOTION 
RAILWAY (EXTENSION OF TIME). 


A Committee of the House of Commons, presided over by Mr. Ashton, 
considered this bill on Wednesday. 

Mr. J. D. FITZGERALD, K.C., who appeared for the promoters with 
Mr. Lynden Macassey, said the bill was for the purpose of extending the 
time for the compulsory purchase of land and the completion of works. 
The railway was authorised in 1901. It was only 74 miles in length and 
commenced by a junction with the Lymington branch of the London and 
South-Western Railway and was conttnued south to the Solent near 
Milford, from whence it was continued by means of a tunnel under the 
Solent and made a connection in the Isle of Wight with the Freshwater, 
Yarmouth and Newport Railway. The construction of the line, for the 
working of which powers had been taken to apply electricity, would do 
away with the present necessity for crossing the Solent uy steamer. The 
original promoters had been the late Sir John Blundell Maple, Capt. 
Middleton and several other well-known gentlemen, and the measure 
had been passed as practically unopposed. 1n 1903 powers were granted 
for the construction of a short branch line to serve a deep-water pier 
which the company were intending to build in order that eross-channel 
passengers might be carricd direct to London by rail instead of having 
to go all the way to Southampton. The pier would also be availal.e 
for the North German Lloyd passengers. Naturally, the negotiate: 
with the various railway companies had taken up an immense amount 
of time, and the death of Sir John Blundell Maple had al 
brought about considerable delay. Negotiations to the effect that 
the London and South-Western Railway Co. should work the line 
were almost completed. All the landowners whose property would 
be required took no exception {o the present extension of time 
except one on the Isle of Wight. This opposition came from the 
executors of the late Lord Heytesbury, with whom an agreement had 
been entered into for the acquisition of about 50 acres of marshy land 
on the mouth of the River Yar, and very liberal terms were granted 
to Lord Heytesbury originally. The executors now sought to get better 
terms as the price of their consent to the extension of time. The pro- 
moters of the railway had also secured, at considerable expense. à 
controlling interest in the Freshwater, Yarmouth and Newport Railway 
Co. He now asked for two years' extension for the acquisition of land 
aud three years for the completion of works, a request necessitated by the 
negotiations with the railway companies and in order to enable them to 
be brought to a conclusion. 

Capt. MIDDLETON, one of the original promoters, contirmed the 
opening. In eross-examination by Mr. Acland, K.C., on behalf of the 
executors of the late Lord Heytesbury, he said it was seriously intended 
to construct the railway, but he objected to being enforced to acqutre the 
land in question within six months instead of two years. 

The Committee found the preamble of the bill proved. 


GREAT NORTHERN AND OITY RAILWAY (EXTENSION 
OF TIME) BILL. 


This bill eame before the Unopposed Committee of the Houe of 
Commons on Friday last week, Mr. Jeffreys, Deputy-Chairman of ( om- 
mittees, presiding. Р 

Мг. BIRCHAM, for the promoters, said the bill asked for an exten-!0? 
of time for the completion of works. Underthecompany's original power. 
a short length of line was authorised extending beyond the present Merc 
gate-street terminus for the purpose of sidings and shunting. ПИТ 
however, had not been constructed, and the time expired this year. Wha 
was asked for now was a three years’ extension of time, >0 that thr 
piece of line could be constructed as a portion of the authorised exten-i" 
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to Lothbury sanctioned in 1902, and for which the company still had 
three years in which to construct. 

Formal proof of the preamble having been given, the bil] was ordered 
for third reading. 


OTHER ELBOTRICAL BILLS. 

The Isle of Thanet Tramways Bill will not now be proceeded with. 

Lord Addington has been added to the Committee of the House of 
Lords considering the Weigbts and Measures (Metric System) Bill. The 
other members were given in our last issue. 

In the House of Lords on Friday last week the Victoria University 
(Yorkshire) Bill and the Victoria University (Manchester) Bill were read 
a second time. On Tuesday the Blyth & Cowpen Gas Bill was read a 
second time. 

The Govan Burgh (Electricity) Bill came before the ере Com- 
mittee of the House of Lords on Tuesday. Under the bill the Govan 
Burgh Commissioners take powers to supply and fix electrical fittings, 
&., and to borrow money for this purpose under the Electric Lighting 
Acts of 1882 and 1888, Provision is also made whereby any fittings sup- 
plied by the local authority shall not be liable to distress. Further powers 
include special charges being made to persons already having a supply of 
electricity of their own, and the refusal to supply consumers already in 
debt to the Council. Formal proof of the preamble having been given, 
the bill was ordered for third reading. 

The Court of Referees last week heard petitions by the Wakefield and 
District Light Railways Co. and the Yorkshire Electric Tramways Con- 
struction Synd. for locus standi to appear against the Soothill Nether 
Urban District Council Tramways Bill. The Court decided to allow the 
locus standi in both instances. 

Àn inquiry will be opened in Edinburgh on March 21 into the following 
measures, among others, under the Private Legislation Procedure (Scot- 
land) Act, 1899 :—Leith Corporation Tramways, Dundee, Brooghty Ferry 
and District Tramways and the Kirkcaldy Corporation Bills. 

Mr. KIMBER has a motion down in the House of Commons to move 
that it be an instruction to the Committee to which the Acton District 
Council Bill is referred to insert the well-known ' Bermondsey " clause. 
This clause was quoted on p. 748 of our issue of February 26, in connec- 
tion with the St. Marylebone Electric Lighting Bill. 


Battersea Borough Council have deposited a petition praying to be heard 
against the Electric Lighting (London) Bill. 

The following petitions have been withdrawn: East Ham Urban 
District Council against the North and South Woolwich Railway; Pad. 
dington Borough Council against Baker Street and Waterloo Railway ; 
London, Brighton and South Coast Railway Co. against East London and 
Lower Thames Electric Power; Grand Junction Waterwoiks Co. against 
Harrow Road and Paddington Tramways and the London County Council 
Tramways. 


THE TELEPHONE SYSTEM. 

Mr. JOHN CAMPBELL, in the House of Commons on Friday last 
week, asked the Postmaster-General whether he could state the sum 
expended on telephone instruments in connection with the Post Office 
system up to date; how much of this amount has been spent on instru- 
ments manufactured in England, and how much on instruments manu- 
factured in Sweden, Antwerp and America ; and whether ho could give 
the patent number of the instrumenta which he was compelled to purchase 
from foreign firms. 

Lord STANLEY in a printed reply stated that the sum expended on 
telephone instruments for the new system in London could not be given 
without & careful analysis extending over four years, and this would 
involve much labour and ex The amount expended on stores of all 
kinds for the telephone system of the whole country during the four 
years was £1,328,966. Of this amount about £176,500 was spent on 
articles manufactured abroad, but most of this was on account of central 
battery switchboards and their equipment, which are patented, the 
patent numbers being as follows :—20,099 (1890), 4,427 (1892), 4,428 
(1892), 17,160 (1892), 3,831 (1893), 9,638 (1893), 8,222 (1895), 11,548 
(1895), 11,549 (1895), 18,613 (1808), 6,712 (1899), 24,718 (1809), 10,124 
(1900). Telephones for the use of subscribers had had to be obtained 
from abroad from time to time because they could not be obtained in 
this country; but he was glad to say that British companies were now 
prepared to manufacture them, and he hoped he would be able to reduce 
тоге and more the amount spent with foreign manufacturers. 

Mr.: JOHN CAMPBELL also asked the Postmaster-General whether 
his attention had been called to the recent report of the National Tele- 
phone Co. in which the chairman stated that they were working in 
partnership with the Post Oflice; if so, whether he would state when the 
present partnership with the National Telephone Co. expired and what 
were the arrangements made for taking over their business; and 
whether, in view of the increasing business of the National Telephone 
Co., he would endeavour to expedite the completion of the new Post 
Office system. 

In a printed reply Lord Stanley stated that the statement made by the 
chairman of the National Telephone Co. had reference, probably, to tho 
arrangement made in 1901 for free inter-communication beiween the 
cxchange systems of the Post Office and the company in London. This 
arrangement had proved to be a great convenience to the large body of 
telephone users in the London area. It would continue until the 
termination of the company's licence. The company were bound at the 
expiration of the licence to sell to the Post Office their plant in the 
London area at a valuation on what are known as “ tramway " terms. 
As soon as funds had been provided under the bill which he hoped 
shortly to obtain leave to introduce, the development of the London 
telephone service by the Post Office would be expedited as much as possible. 
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TELEGRAPHIC ADDRESSES. 


Sir M. BHOWNAGGREE having asked the Postmaster-General 
whether he could see his way to allow such words as Bethnal Green, 
Charing Cross, &c., to be counted as one word in telegrams, 

Lord STANLEY, in a printed reply in the House of Commons on 
Monday, said he could not propose any change in the present methods. 


LEGAL INTELLIGENCE. 
St. James' and Pall Mall Electric Light Co. (Ltd.) v. the King 


This case came before Mr. Justice Farwell in the King's Bench Division 
on Tuesday. 

Mr. CRIPPS, K.C., said this was a petition of right. It really raised 
& question as to the liabilities of the Postmaster-General or his con- 
tractors, because the ultimate liability would be upon them, under the 
Telegraph Acts of 1868 and 1868. Under the Act of 1863 the Postmaster- 
General was entitled to carry out certain works in respect of telegraphic 
or telephonic communication, with a liability to compensate anyone who 
might be injured in the carrying out of those works. In carrying out certain 
works injury was done to a water-pipe which resulted in the tlooding of a 
main of plaintiff company, whereby short-circuiting ocourred and a good 
deal of injury was done. Upon that the company took steps to have the 
amount assessed before a compensation jury under the Telegraph Acts. 
The amount had been assessed at £145. 19s. 6d. and the only question 
involved was whether there was jurisdiction for a compensation jury to 
deal with & question of this kind. Counsel then referred to sec. 6 
ef the Act of 1863, as amended by вес. 2 of the Act of 1868, by which 
the Postmaster-General was empowered to lay a telegraph under 
any street by breaking it open and relaying any pipes, &c., not 
being & main for the supply of water or gas. By sec. 2 of the 
Act of 1868 the Postmaster-General was to make fall compensation 
to all bodies and persons interested, for all damage sustained by them 
in consequence of the exercise of the before-mentioned power, the 
amount of such compensation to be determined in the manner provided 
by the Lands Clauses Consolidation Act. The important words 
in the section were: * For all damage sustained by them by reason 
or in consequence of the exercise of the above-mentioned power." 
The compensation claimed was only for recoupment of the expense 
the company had actually been put to in remedying the damage. The 
issue was important, not only as regards the plaintiff company, but as 
regards all electric lighting companies, and whether damage as suffered 
under the conditions as in the present case was damage in respect of which 
compensation could be claimed under the Telegraph Acts of 1863 and 
1868. He understood the contention of the other side to be, that suppos- 
ing the work done by the Postmaster-General was done negligently and 
the damage was the result of such negligence, then he was not liable 
under the 1863 Act. The Postmaster-General said it was quite true that 
if this work had been done іп а perfectly proper manner, he would not 
have denied that he would be liable for that sum, but he alleged 
that this particular damage resulted from some workmen working in a 
negligent manner. On behalf of the Postmaster-General it was also said 
that if it could be shown that there was negligence then the remedy 
was & common law remedy and not a remedy by compensation 
under the Act of 1863. His (Mr. Cripp's) answer was that so 
long as the work was done and so long as the damage was sustained 
by reason and in consequence of the powers conferred by the 
acts, it was not material whether there was negligence or not. He con- 
tended that no one against whom compensation was claimed because of 
damage sustained as a consequence of statutory powers could set up a 
defence that the damage resulted from what might be called negligence. 

Mr. SALTER, K.C., for the King, said that the correct procedure had 
been followed here on the assumption that the petitioners conceived them- 
selves entitled to compensation under the section, and the Postmaster- 
General conceived that he was not liable to make such compensation. 
It was clear that there could be no petition of right against the Crown for 
negligence. He admitted, however, that on account of ne;ligence they 
would have a cause of action for negligence in common law. But h» 
denied that anything in the statute before them had taken away that 
cause of action, and he submitted the proposition that it was the law that 
where statutory powers were exercised negligently or unreasonably, right 
of action was not takenaway. The onus was upon the other side to show 
that the right of action, which presumably would arise upon such a state 
of facts as they had complaincd of, had been taken from them, and he 
submitted that they had not shown it. 

Mr. PARKER, replying, said that if the other side were going to set up 
negligence, they should put it on their pleadings, and the plaintiffs would 
sue them at once. Negligence was only suggested, and the plaintiffs were 
told that compensation could not be obtained because there had becn 
negligence. 

His LORDSHIP, in giving judgment, said that after reading the sec- 
tions of the acts bearing on the point, the only fact that he had got 
before the Court was a statement contained in a letter dated Jan. 30 
from the Post Office authorities, admitting that the damage done was Ly 
the department's contractors. Mr. Salter had said that the damage was 
really оссаѕіопеі by the negligent exercise of the powers of the act:. 
Neither side said that there was anything ultra vires, but the Postmaste:- 
General said that the contractors’ workmen in carrying out the powers of 
the act acted negligently, and that for the negligent exercise of statutory 
powers a common law action was the remedy. In cases of that class 1t 
was obvious that the onus of proof practically went to the root of the 
matter. But taking the view that he did, that when negligence was 
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intended to be set up as an answer to that which was otherwise a prima 
facie case for compensation the onus of proving negligence lay on the 
There was therefore no practical difficulty in his way in the 


respondents. 
present case. The result was that in his opinion the company succeeded. 


Both parties agreed that the taxed costs of the proceedings before the 


sheriff should be added to the amount of compensation, and the 
company were given the costs of the present proceedings. 


Vigor v. Chloride Electrical Storage Co. (Ltd.) 


This action was heard by Mr. Justice Grantham and a special jury on 
Tuesday. The plaintiff (Mr. F. G. Vigor) sought to recover damages by 
reason of defendants’ alleged breach of warranty on the sale of certain 


secondary batteries, Defendants denied liability. 


Mr. F. DODD, for plaintiff, said that in 1899 his client required an 
electrical installation at his house at Lingfield, Sussex, and received 
a circular from defendants and eventually an estimate for supplying a 


battery of 54 cells at £168. This was supplied in March, 1900. It was, 
he urged, unsuccessful, and began to deteriorate from an early stage. 


Complaints were.made, and up to a certain date the battery was being 
watched. Instead of charging the battery and trusting to it to supply all 
the electric lighting, he had to run a dynamo and get the electric light 


in that way, which was more costly. 
His LORDSHIP: I do not think it is more costly. 
venient to have accumulators, no doubt. 


Mr. DODD said he was told the battery was ample for the size of the 
house, and if it had been a proper one would have been all that was 
needed for the electric lighting. A properly made battery should last 
This one was practically useless at the end of 12 to 15 
In November, 1901, defendants undertook to put the battery 
in repair and sent down a man and did something for which they claimed 


seven years. 
months. 

£36 odd. While this work was being done plaintiff sent down Mr. 
Miller, electrical engineer, who made a report. in December, 1901. 
gentleman found the plates were not sufficiently strong for the purpose. 
Mr. Partington, defendant’s manager, on the same day also made a report. 


He (counsel) understood that one of the suggestions defendants made 


was that plaintiff had undercharged the battery. The end of the matter 


was that the battery became useless. After allowing a reasonable sum | 
for the time the battery had been in use there was a substantial sum due 


to plaintiff. | ! 

CHARLES McKINLEY, electrical engineer, and chief of the elec- 
trical department of John Barker & Co. (Ltd.), London, said he had had 
17 years’ experience. In 1899 Mr. Vigor (who was a director of Barker & 
Co.) gave him insiructions to approach the Chloride Company and to 
prepare a specification for the electric lighting of his house at Lingfield. 
Mr. Vigor gave no instructions as to the kind of battery he wanted. He 
went to the Chloride and other companies, and finally obtained an esti- 
mate from defendants upon the specification he had prepared. Batteries 
were purchased for £168, less 10 per cent. for cash. He remembered 
having an interview with & representative of the defendant company at 
their London oftices, and he was almost positive that he told him for 
whom the batteries were wanted. The terms upon which Mr. Vigor was 
dealing with Barker & Co. were not known to him, as he had nothing to 
do with the ordinary books of the firm. He saw the batteries at 
Lingfield, and was present part of the time when ‘they were erected. 
He knew they were properly erected. There was a dynamo there. 
This was driven by an oil engine, and was connected to the battery and 
was also connected with a 34 н.р. motor which drove the pump from the 
batteries. The motor could be driven direct from the dynamo if neces- 
sary. The motor took about 25 amperes of current, and the current not 
required for the plant would go into the storage battery. The capacity 
of the dynamo was <0 amperes. When the pump and the dynamo were 
working at full power about 15 amperes were going into the battery each 
hour. A properly-constructed storage battery should last under ordinary 
conditions about seven years. Subsequently he got the records which 
lad been kept and sent them to defendants. (These were handed to 
witness, who said he did not think they were all there.) 

Mr. HORRIDGE, K.C., for defendants, said they had all been kept. 
The company always supplied a counterfoil book with the record forms, 
and that would show how many records there were. 

Continuing, Witness said that after reading the report made by the com- 
pany's manager, he wrote to Mr. Vigo: ‘‘ How the battery has been brought 
to such a condition is a question which is not easily answered,” and added 
that he could not accept the opinion of the company’s expert that the 
batteries had been badly charged. Barkers had entered into a contract 
to do certain work for Mr. Vigor. The contract was for building, and there 
was no separate contract in respect to electric lighting. Defendants 
supplied an exactly similar battery to Barker's in 1898 for Baron de 
Bush's place at Winchester, a d as far as he knew the battery had been 
perfectly satisfactory. He believed his firm were allowed the trade dis- 
count of 10 per cent., and all defendant company had to do was to deliver 
the goods at the station. Barkers did the erection work. After the 
battery was erected, Barkers charged it with the acid, this being in their 
contract. If the man in charge said the initial charge had only been for 
16 hours that would not be a correct statement. There had been an 
obvious mistake in the record, but as the man in charge seemed to have 
filled in volts in the current column, he did not seem to have known that 
current meant amperes. 

His LORDSHIP: Were the amperes entered at all? 

Mr. HORRIDGE : No, the current was not entered in the returns. He 
submitted that an excessive discharge had set upsulphating on the plates. 
To Witness: Assuming that plaintiff cut off four cells in May, 1901, 
should he not have mentioned it to the makers ?—Yes, if he wanted their 
assistance. 

Witness admitted writing a letter to Mr. Vigor at the time of the house 


It is more con- 


This 


‘being let to an Indian Maharanee that it might be necessary to have a 


more economical working of the light. He had heard that the Maharanee 
was rather extravagant with the light. 

Mr. HORRIDGE : Supposing you left the battery uncharged for three 
months, would it not play havoc with the battery ?—Yes, but it would 
not ruin the battery. If there was much short-circuiting it might show 
that the battery had not been well attended to. He did not know thai 
the battery had not been properly supervised. He knew it had been 
reported that the specific gravity was down to 6:30, whereas this should 
not have been less than 6°75. ` 

A long discussion followed in reference to the correspondence from 
plaintiff as to whether he did not regard Barkers as principals and not as 
his agents for the supply of the battery. 

Mr. VIGOR said he had no knowledge of electrical storage batteries. 
When he proposed to put in electrical lighting he asked Mr. McKinley to 
give him some idea of the cost, which he did. His arrangement with Barkers 
was that they should do everything he directed and he would pay them 
their net expenditure or cost plus 10 per cent. which they estimated for 
establishment expenses and 74 per cent. profit. 

His LORDSHIP said it looked as though Barkers were the persons 
liable to plaintiff, if anybody was. 

Mr. HORRIDGE said there had been an arbitration between Vigor and 
Barkers about this very matter. 

WITNESS said the arbitration was as to what was due to him from 
Barkers as director and what was due from him to them as director. He 
made no counterclaim against Barkers on account of these storage bat- 
teries. From April, 1900, to April, 1901, the battery installation worked 
satisfactorily. At the end of May, 1901, his engineer reported that four 
of the cells had gone wrong, and said it was best to cut them out of use. 
Lear, his engineer was a mechanical enginéer, and for some time was in 
Barker's electrical department. In June of that year he let the place to 
the Maharanee of Kooch Behar; Lear remained in charge of the electrical 
installation. Lear had told him that the Maharanee’s use of the light 
was excessive and too much for the battery, and witness advised that they 
should run direct off the dynamo all the time they were using the light 
instead of from the cells, and then leave the batteries for any light 
they might want after they had gone to bed. About a fortnight after 
Sear reported that more cells were getting defective. He then asked 
McKinley to see defendants on the matter. Defendants then sent him an 
estimate to put the thing right for £66, but he protested that he ought 
not to pay anything. The estate carpenter looked after the installation 
when Lear left. Between May and August, 1901, nothing was done to 
put the cells into workingorder. It was not until the defendants claimed 
payment of their account of £36 that he set up the claim in this action. 

AR said he was a mechanical engineer, and had had 24 years 
experience in electric light installations. He complied with the defeo- 
dants’ instractions to the best of his ability. The records he kept were 
accurate. During the first 12 months the battery worked well, but later 
the cells had a tendency to buckle. That, of course, caused short cir- 
cuiting. Up to the time he went to plaintiff’s place he had never hada 
battery in his charge. 

The jury here stated that they had decided on a verdict for defendants 

His LORDSHIP said he agreed with the verdict, and gave judgment 
for the company, with costs; also for the company on their claim for £36, 
with costs. 


Callender's Cable and Construction Oo. v. Killarney Blectric 
Lighting Co. 

In the Chancery Division, Dublin, on Monday, application was made on 
behalf of Messrs. Crompton & Co. (Ltd.) for an order that they mav be at 
liberty to issue a writ against the defendant company for the recovery of 
an alternator the property of the applicants, but now in possession of 
defendants, as the receiver appointed under a hire-purchase agreement 
of June 20, 1899, had not paid instalments due, or, in the alternative, for 
an order that the machinery be delivered forthwith to the applicants or 
the instalments paid. 

Counsel said the arrangement was that £12 per month was to be paid 
for the alternator, and on payment of that sum for 12 months, with £1 
in addition, the machine was to become the property of the hirer. His 
clients had only received payment for six months, and could not obtain 
the balance. . 

The MASTER OF THE ROLLS said, on the receiver appearing and 
plaintiffs not objecting, he would make an order that the macbine 10 


question be delivered up. 


Re Automatic Telephone Co. (1903). Е 
Mr. Justice Byrne resumed on Tuesday the hearing of the petition 
of Mr. H. Le Blanc Smith and others for winding up this company. 
Mrs. Margowski had been directed to attend for examination, but as tbis 
lady had received a bad shock at the stormy meeting held at Greenwich. 
where Mr. Margowski had been threatened by the shareholders, the hearirg 
was further adjourned. 


Blectric Timber Beasoning and Preservation Co. (Ltd.) — 
Mr. Justice Byrne on Tuesday heard the petition of Louis de Layou 


(formerly secretary of the company) for the winding-up of the comp 
Tbe company did not oppose. There are £50,000 debentures 1ssuec: 
which are a first charge on the assets. His lordship made the usu 


winding-up order. 
(Ltd.) 


Electric Tramways Construction and Maintenance Co "i 
Mr. Justice Byrne on Tuesday dismissed with costs the petition of F. 


Barr and others for the winding-up of this company. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES 
APPOINTMENTS VACANT AND FILLED 


The Municipal Commissioners of Singapore (Straits Settlements) 
require an electrical engineer, with experience in the management 
of three-wire continuous-current supply station, and qualified to 
superintend the laying and maintenance of underground cables on 
the solid system and to take entire charge of their electrical depart- 
ment. The appointment will be made for three years, at £360 for 
first, £390 for second and £420 for third year, with transport 
allowance. Further particulars are given in an advertisement. 
Applications to Mr. C. C. Lindsay, M. Inst. C. E., 217, West George- 
street, Glasgow, by April 19. 

The Council of the University of Birmingham require an assistant 
lecturer and demonstrator in electrical engineering. Applications 
to secretary (Mr. Geo. H. Morley) by March 28. Salary £150 per 
annum. See advertisement. 


Radclitfe District Council require an electrical engineer to take 
charge of their electricity undertaking. Salary £150 per annum. 
Applications to the clerk (Mr. S. Mills), Council offices, Radcliffe, 
by March 19. S»e advertisement, 

A meter reader and tester is required for Coventry Corporation 
electricity works. Wages 80s. п week. Applications to the manager, 
Mr. J. A. Jeckell by 10 a.m. of 16th inst, See advertisement. 

The Council of the University of Liverpool invite applications for 
the professorship of Physical Chemistry. "Total guaranteed salary, 
not less than £600 а year. Particulars from registrar, to whom 
applications by April 1. 

Swansen Town Council require an inspector of overhead equip- 
ment during the construction of the tramways. 

An executive engineer is required for the Public Works Depart- 
ment of the Federated Malay States, chiefly for the construction of 
hydraulic works in connection with the electric lighting of Kuala 
Lumpor. Applications to the Crown Agents for the Colonies, 
Lendon, by 26th inst. 


Mr. D. M. Macleod, chief distributing engineer at Poplar has 
been appointed assistant borough electrical engineer with an increase 
of £50 upon his present salary. Mr. J. Fairbairn, charge engineer, 
has also been granted an increase of salary. 

Bradford Corporation have confirmed the appointment of Mr. 
Thos. Roles, of Poplar, as assistant electrical engineer. 

Mr. Melville Walton, assistant engineer to the Wolverhampton 
Corporation electric tramways departinent, has been appointed 
assistant electrical engineer to the Bengal-Nagpur Railway Co. 

Armourer- Sergeant Handford has been appointed claims super- 
intendent by the Sheftield Tramways committee. 

Mr. G. Hughes, manager of the Horwich locomotive works of the 
Lancashire and Yorkshire Railway Co., has been appointed chief 
mechanical engineer of the company. Mr. O. Winder has also been 
appointed manager of the locomotive works. 


Abe:deen.—The Council were engaged for a long time on Mon- 
day in discussing a proposal to grant pe:mission to the National 
Telephone Co. to lay telephone wires лш. It was pointed 
out by Treasurer Wilkie that the company's proposals meant that 
a large number of people in outlving districts would get their tele- 
phones at the rate of £8. 108. instead of £10, as at present; the 
Corporation would get C50 for wayleaves and 50 per cent. reduction 
on the charge for telephones used by the Corporation. The proposal 
to grant permission was carried by 16 votes to 14, ‘ subject to 
satisfactory adjustment of the agreement between the parties." 


Barnet.— The agreement between the North Metropolitan Elec- 
tric Power Supply Co. and the Council for the supply of electricity 
entitles the Council, on giving 12 months' notice in writing, to take 
over the undertaking as a going concern at the expiration of seven 
years from Aug. 81, 1905. or of any subsequent year, upon paying 
to the company the amount of capital expended and a sum equal to 
one-third of such capital expenditure. 

Beifast.—It was reported to a special meeting of the City Council 
on Friday last that Lord Balfour of Burleigh, acting for Lord Morley, 
chairman of committees for the House of Lords, objected to the 
compulsory clause of the Corporation Tramways Bill, as introducing 
& wholly new principle in the private legislation of the country. 
It has been resolved to proceed to obtain permissive power of 
purchase, and with the other provisions of the bill. 

Bohemia.— A new electric railway is being constructed to connect 
Teplitz and Klostergrab, two towns near the frontier of Saxony. 
There previously existed an electric railway from Teplitz to Eich- 
wald, and the new line completes the conncetion. 

Bradford. The third 1, 600 н.р. engine installed at Valley-road 
electricity works was started last week. The engine is coupled to a 
1,000kw. British Westinghouse generator, which can supply current 


and after providing for sinking fund and interest, and setting aside 
£8,426 for depreciation, the net profit was £487. In point of out- 
put, there are only three municipally-owned electricity works in the 
kingdoni which exceed Bradford —Glasgow,Liverpooland Manchester. 

The Corporation have decided to proceed with the extension of 
the Allerton tramway at a cost of £4,580, and with the reconstruc- 
tion of Wakefield's-road tramway at a cost of £5,677. 

The special sub-committee appointed to negotiate for the proposed 
taking over of the Mid- Yorkshire (Shipley) tramways recommended 
the Council to enter into agreements with the Shipley Council and 
with the owners of the Mid-Yorkshire tramways on terms as under : 

Shipley to grant a lease to the Corporation, to expire at the same time 
as the Keighley-road section of the lines now leased to the Mid- Yorkshire 
Tramway Co. The Corporation to pay 6 per cent. on amount of pur- 
chase money to be paid by Shipley (£32,751); also to pay for electricity 
supplied in Shipley district on the same terms and conditions as apply to 
Keighley-road section ; to pay £100 per mile of single track (5:93 miles) 
towards maintenance and repair of permanent way; to maintain the 
overhead equipment at their own expense, and Shipley Council to main- 
tain all other portions of the undertaking ; to pay £4. 10s. 3d. per cent. 
on £5,000 expended in street improvements on tramway route; and to 
take a lease of the continuation in Shipley of the Valley-road section if 
latter is constructed. The owners of the Mid-Yorkshire tramways, on 
payment of £32,751 by ре for purchase money, and £7,219 by 

radford for surplas stock and materials and 10 cars, to surrender their 
lease of Shipley lines and transfer the whole of their undertaking and 
deliver up the surplus stock and materials and 10 cars. The owners to 
transfer to the Corporation their powers to construct and work the 
Baildon section subject to their retaining running powers over the Baildon 
section and through Shipley by special route to Bingley. 

A discussion arose upon this recommendation at the Corporation 
meeting on Tuesday. The scheme involved the expenditure of 
£40,000 to £50,000, particulars of which, it was urged, have not 
been submitted. 

The Chairman of the committee (Mr. Нил) said the trouble always 
was that gentlemen outside the Council, who had no means of acquiring 
& knowledge of the true facts, were the persons most ready to adversely 
criticise. He maintained that from the beginning, after they had come 
into the hands of the Corporation, the Shipley tramways would pay. 
Under present conditions Shipley would find it difficult to make the line 
pay, although he was told it was improving. An addition to a line 
already constructed could always be worked more economically than à new 
short line. The Corporation would only have to pay interest and sinking 
fund on what it paid and not on what the lines cost. 

Mr. F. Foster moved that the proposals for the purchase of the Shipley 
tramways should be referred back for further consideration. In Shipley the 
line was a laughing stock. On the previous night hecounted nine passengers 
in 18 cars, these cars being provided with 13 drivers and 13 conductors. 
Anyone who examined the fac's would se» that the ratification of the 
agreement would be the greatest mistake the Council could make. The 
Corporation would lose £100,000 by the transaction. Why was it pro- 
posed to pay 6 per cent. interest on £32,751 when the interest paid at 
present on account of the line from Frizinghall to Saltaire was £5. 14s. 6d.? 
With electricity at Id. a unit instead of 144. the average cost of working 
in Bradford was 9d. per car mile. Upto the present the receipts in 
Shipley had only been 5d. per mile, and it would be impossible to run 
the cars at less than 10d. or 114. per mile. Then there was £100 a year 
to be paid for the upkeep of overhead equipment, £226 as interest on 
£5,000 spent on street improvements, and £593, representing £100 
per mile of single track, for the maintenance of permanent way, 
and there was a cash payment of £7,249 for 10 cars and plant, 
and the usual depreciation and interest on that amount made 
another £600.  Cinsequently, over and above the loss on working. 
which had amounted to £163 in 24 weeks. there would be an annual 
outgo of £3,484. He wished to point out that after the Mid-Yorkshire 
Co. had been running this line for about five weeks the contractor had 
to take it over bocause the company could not pay its way. One share- 
holder, he was informed, had lost over £20,000 in the venture, and the 
contractor was willing to sel] it at aloss of £18,000. 

Ald, E. Priestiry said at the outset he looked upon the business as 
risky, and he should have been prepared to vote against the purchase, 
but after going into details it was his opinion that the Council would not 
take the course suggested by Mr. Foster. The Corporation were practically 
not asked to find the money; the Shipley Council were to find it, and the 
Corporation were only asked to find 6 per cent. on £33,000. 

Eventually the amendment was defeated and the report adopted. 

: Bristol.—In presenting their report to the Council on Tuesday 
(referred to on another page in this issue) the Electrical committee 
regret that, in spite of the attention which has been given to an 
investigation of the causes of the recent fire at the Temple Back 
electricity station, it is impossible to state definitely how the fire 
originated. The Committee reported, in connection with the settle- 
ment with the insurance companies for £8,235, that this sum had 
been transferred to suspense account. During 1903 (the report 
continued) the increase in the lighting business had not been main- 
tained although the power load showed an increase of 50 per cent. 
The report was adopted. 

Burnley.—A substantial profit (about £4,000) has been made on 
the ey department during the past year, and the question 
of reducing the charge for current is under consideration. 


Burton-on-Trent.— For the past half year's working of the elec- 


for either lighting or traction. Last year 11,000,000 units were sold, ! trie tramways the totalreceipts were £9,311. 14s. Id.; the total car- 
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miles were 212,582, or a mean of 8,174:3 per week. 2,019,087 pas- 
sengers were carried, or a mean of 77,657°18 per week; 7,646 parcels 
were carried, or a mean of 294.07 per week. The traffic receipts per 
car-mile were 10°28d., and the number of passenger per car-mile 
9:46. The total receipts per car-mile were 10:484., the mean cost of 
power per car-mile being 1-91d. For the first five weeks there was 
no Sunday running. 

Camberwell (London)—A petition signed by 1,135 of the 1,347 
owners of property and residents having frontages to the London, 
Camberwell and Dulwich Tramways, praying that support be given 
to the company’s bill, so that the system should be modernised and 
electrically equipped, was presented to the Borough Council on 
Wednesday. The petitioners are, we understand, to be notified 
that the Council have already decided to oppose the bill. 

Carliele.— The Electricity committee advise the Council to con- 
tinue the present rates for electric current, but ask authority to make 
special contracts in exceptional cases. 

Carnarvon.—The Council have reconsidered the electric lighting 
schemes put forward by the National Electric Construction Co. and 
the North Wales and District Light Railway and Electric Power 
Syndicate, and have decided to adopt the proposals of the former 
company. The Local Government Board have been asked to 
continue the inquiry commenced on Sept. 2 last. 

Cheltenham.—An inquiry was held on Friday into the applica- 
tion of the Council to borrow £4,182 for extensions of the electric 
lighting mains, &c. 

The borough electrical engineer Mr. Hamilton Kilgour) gave evidence 
showing that the loan was required to meet applications for current made 
by would-be consumers, and that in each case more than 20 per cent. 
return had been guaranteed upon the outlay. He also explained the 
necessity for extensions to the plant and for house services, and said that 
practically the whole of the expenditure had already been made. 235,000 
units were sold for traction last year, and the total output was 1,287,000 
units. The cost of the traction worked out at 1:57d., and the cost of 
traction, public and private lighting together worked out at 3°53d., 
inclusive of capital charges. When the undertaking was likely to pay 
depended upon whether the recommendations for increasing the charges 
to private consumers and for public lighting and traction were adopted 
by the Council. If they were, Mr. Kilgour thought that next year they 
would turn the corner. 

There was no opposition. 

Colwyn Bay.—A profit of £340 was made on the electricity 
works during the past year. 

Cork.— Mr. Т. H. Walker, of Dalkey, who is acting for a syndi- 
eate which proposes to erect electricity works in various parts of 
Ireland, has been in communication with Fermoy Council in regard 
to electric lighting. i 

A similar scheme for Mallow has been pnt forward and approved 
by the Council. 


Orediton.—Messrs. Christy Bros. and Middleton, who are apply- 
ing for a provisional order, notify the Council that they cannot 
agree to the Council having the right to purchase the undertaking 
at the end of 14 years, but are prepared to sell after 21 years at a 
sum representing capital, with an additional 20 per cent.; after 28 
years, with an additional sum of 10 per cent. on capital; after 35 years, 
an additional 5 per cent.; and after 42 years, under the provisions 
of Sec. 2 of the Electric Lighting Act, 1888. The promoters agreed 
to add certain thoroughfares to the third schedule of the draft order. 
The Council decided to adhere to its decision that underground 
mains should be adopted, and that the power to purchase should be 
21 years instead of 14. | 


Darlington.—The Council have reduced the charge for electric 
current for lighting by 4d. per unit, and for power to 2d. per unit 
for 2,000 units per annum and 14d. afterwards. 


Douglas.—Out of the profits of the past year's working of the 
municipal tramways £2,350 has been devoted to the relief of rates. 


Exeter.—The Electric Light committee have fixed the charges 
for current from Jan. 30 as follows: —5d. per unit for private 
lighting and 23d. for power, heating and street lighting. Meter 
rentals are to be reduced one half. 


Exhibition.—There will be an International Industrial, Agricul- 
tural and Scientific Exhibition held at St. Etienne, France, from April 
to September. The goods of intending foreign exhibitors will be 
admitted into France free of duty and a reduction of 50 per cent. 
on transport will be allowed by the French railways. 


Falmouth.—The agreement with Messrs. Crompton & Co. for 
n N of electricity and refuse destructor works has been 
gealed. 


Felixstowe.—' he Council applied some time ago for sanction to 
а loan of £17,160 for acquiring and extending the local electricity 
works, and an official inquiry was held in due course. 

The Local Government Board now intimate that they have some doubt 
whether the propo-ed arrangement is one favourable to the ratepayere. 
If, however, after consideration of this expression of opinion the Council 
desire to press their application, the Board will not refuse sanction. 

The Council have unanimously resolved to press the application, 


The local electric light company has been permitted to put 
down a gas-driven set at the generating station. 

Fire.—On Monday evening a fire broke out in the top storey of 
the Victoria Works, Aston, Birmingham, belonging to Vents 
Limited. A few minutes before the fire was discovered the watch 
man completed his rounds, and everything was apparently in order, 
but some employés working overtime discovered the outbreak, 
notified the local fire station and themselves took the necessary 
steps to keep the fire under control. On the arrival of the brigade 
the fire was promptly extinguished and little damage was done. 
The remainder of the Victoria Works are in full operation, and 
Messrs. Veritys have also their Plume works. It is not, therefore. 
likely that any delay will occur with contracts or other work in hand. 

Gillingham.—The Council have entered into a three years 
contract with the Admiralty for the supply of electric current to the 
Naval Hospital for the equivalent of 3,250 15 c.p. lights. 

Glasgow.—A а special meeting of the Corporation on Monday. 
the Electricity committee reaffirmed their recommendation to 
accept the tender of the Electrical Co. for the supply of motor- 
generators at £9,958, provided that the contractors pay the 
standard rate of wages or piece prices to all their compe- 
tent workers for all classes of work, whether contract or otherwise. 
The Amalgamated Society of Engineers protested against the 
acceptance of the tender, as did also the Associated Society of Iron 
Moulders, alleging that the proposal involved giving work to a 
foreign firm. After a long discussion the report was carried Ьу: 
votes to 23. 

Gorton.— Manchester Corporation have been offered a transfer of 
the Gorton electric lighting order for a minimum of 18 and s 
maximum of 21 years. 

Hackney (London).—The [Finance committee recommend 
application being made to the London County Council for a further 
loan of £26,000 for extensions of the electricity supply and refuse 
destructor works. 

Interest on Local Loans.—The Treasury give notice that. in 
pursuance of the powers conferred upon them by the Publie Works 
Loans Act, 1897, they directed, by a minute of March 8. 1904. that 
on loans granted out of the Local Loans Fund, on the security of 
local rates, subsquently to the date of that minute, there shall be 
chargeable, in lieu of the rates of interest fixed by the Treasury 
minute of Jan. 18, 1900, the following rates of interest :— 

On loans for not exceeding x years, A per cent. per annum. 
40 „ 4 „ 3 
» 99 50 ” 4} ” "E 

The periods and rates fixed by the Treasury minute in 1900. when 
the rate of interest was raised } per cent. per annum, were 8? 
under :— 

On loans for not exceeding 30 years, 3} per cent. per annum. 
E " 50 n 31 » 9 

Hartlepool.— The Town Council have decided to waive their claim 
to the right to take over the Hartlepool section of the electric tram- 
ways, the lease of which expires shortly. It is probable that p 
lease to Hartlepool Electric Tramway Co. will be renewed for 2 
years, and the re-laying of the line will then be proceeded with. 


Hastings. Тһе accounts of the electricity department for the 
past year submitted to the Council last week show a deficit of £351. 


Islington (London).—On the recommendation of the Lighting 
committee, the Council at last week's meeting decided to alter the 
system of supply in a portion of their area from the two-wire to t 
three-wire system at 100 volts, and to adopt a similar method o 
supplying the motor load in another portion ofthe area. The est 
mated cost is £488. | | 

Kingswood.—The application of the Kingswood Electric Suppl: 
Co. for a provisional order has been granted. The Council have 
the option of purchasing at the end of 21 years, and the maximum 
price of current has been fixed at 7d. for lighting and 3d. for powe 


Kirkcaldy.— During the past year 2.580,000 passengers were 
carried on the local electric tramways, the receipts amounting 10 
about £10,000. | 

Leek.— Sanction to a loan of £800 for extensions of mains has 
been applied for. The question of adopting & " free wiring 
scheme is under consideration. "P 

Light Railways.— The Board of Trade have, after до а 
approved the County of Hertford Light Railway Order, 9 ido 
authorising light railways in Arkley, Barnet. alley, Chippiné 
Barnet, Bushey and Watford. | СЕ 

The Board of, Trade have, after modification, confirmed the ан 
ford Corporation (Nidd Valley Transfer) Light Railway Ur n 
transferring to Bradford Corporation the powers conferred by 
Nidd Valley Light Railway Co.'s order 1901. Те 

The Witney, Burford and Andoversford Light Railway ш 
been submitted to the Board of Trade for confirmation. Object 
by April 2. 
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Longton.—The annual municipal exhibition of electric and gas 
lighting fittings, electric motors, &c., will be held in April. 


Lowestoft.— Application has been made to the Board of Trade 
for sanction to borrow 49.712. Os. 7d. to inet excess expenditure on 
the tramway undertaking. When this sanction is received the 
Kleetrie Lighting committee are to take over the machinery and 
plant and will be responsible for its future maintenance and renewal 
and pay sinking fund instalments and interest on the loan. The 
charve for current for traction has beon fixed at 21d. per unit until 
the consumption shall reach 250.000 units, when the charge is to be 
reconsidered, 


Manchester.—The tramways department have decided to con- 
tribute £50,000 out of the profits of the department during 1903 in 
relief of city rates, compared with £30,000 in the previous year. 


Manchester District Tcamways. — Barton-upon-Irwell District 
Council give notice of intention to acquire the Manchester Southern 
tramways in the Council's district. A similar notice has been given 
by Stretford Council in regard to tramways in Stretford. 


Metropolitan Railway of Paris.—An order has been placed 
with the French Westinghonse Co. for equipment of 91 cars on the 
multiple unit control system for the line between Maillot and Vin- 
cennes, Fach train will consist of three motor coaches and four 
trailers. The contract also includes the supply of nine 200 н.р, 
double equipments for the multiple unit control trains which are to 
be placed in operation during the summier between Villiers and 
Gambetta. 


Municipal Telephony. — At last week's meeting of Glasgow Cor- 
poration, the Telephone conunittee. recominended that they be 
authorised to apply for powers to borrow an additional £50,000, 

The Chairman of the committee (Mr. Jaurs ALEN\NUER) said that 14 
months ago they received authority to borrow £80,000, raising the bor- 
rowing powers to £300,000. At that time the money was required for 
wiring up subscribers. Now they had over 11,000 subscribers, and there 
was only £15,000 of unemployed money. The additional money was 
required to enable them to wire up additional subscribers, 

Mr. Кехѕктл, moved that the proposal to borrow £50,000 be remitted 
back for further consideration. It was just a year since the last £50,000 
was borrowed, and if £50.000 had only lasted one year how long would 
£50,000 last? Не said the department at the beginning of the year 
started with a deficit of not leis than £31,000, and that on the basis of a 
5 per cent. deprecintion only. It would take £3,000 a year during the 
remaining period of their lease to write that off, while if they added 
interest at, say, £8,500 (a moderate figure), depreciation at 5 per cent. 
(equal to £15,000) and working expenses as last year (£21,000) a total 
expenditure of £47,500 was reache f. Last year's revenue was £35,000, 
and assuming that the incrcnse of instruments to date (1,813) would 
bring in £4. 10s. per instrument. which was more than they would 
average, that gave an increased revenue of £8,300, or a total net 
revenu?» of £13,300, kaving, on his calculations, a shortage of 
44.20) per annum on л basis of only 5 per cent. depreciation. 
Mr. Alexander last vear estimated the surplus at £5,000 for this year, and, 
capitalising that, he brought cut that at the end of the lease it would 
yield £50,0C0, and taking n sinking fund of £10,000 per annum, «qual to 
£100,000, i: would mean at the end of the lense that they had written off 
£150,000. Ile would be pleased i^ Mr. Alexander would show them where 
the £5,00) of protit for this усаг was to come from. He would throw 
aside altogether the £30,000, which he maintained had been lost as at the 
end of last year, and would deal with this year on ita meris. "Taking 
a 4 per cent. depreciation (£12,000), and interest at £8,200, with 
working expenses at £23,000, this made a total of £13,500, and with a 
revenue which he believed would not exceed 443,300, he challenged Mr. 
Alexander to bring out the promised profit of £5,000. Taking either of 
the estimates he had given, it must, be thought, bo agreed that the 
Glasgow telephone enterprise was in a most unsatisfactory condition. 
The whole of the plant for the telephone department was crected ata 
time when copper was at an inflated price and other material correspond- 
ingly high, and he felt safe in saying that the cost of construction was, 
including materia!, 40 per cent. higher than present prices. It was, 
further, well known that the capital account of the undertaking had been 
debited with wages which should have gone to revenue, and even with 
such charges as clerks’ wages, advertising, &c., a method of allocating 
outgoings which should never be tolerated in municipal accounting. 
The accounts had been kept Чп a way that even the auditors, for 
their own credit, had to protest against it. It must be remembered that 
Mr. Bennett's estimats of cost per line had been £19, while the actual 
cost worked out at £35. If, therefore, a £5. 5s. rental had been arranged 
on an estimated cost of £19 per line, how was it possible to continue 
that rental when the actual cost worked out £35? A circular was sent 
out in February which was marked Private.” Although he was a 
subscriber to the Corporation telephone, he did not receive a copy of 
that circular, and as there might be other subscribers there who were 
in a similar position, he would read it-— 

„The committee of this department have at present under considera- 
tion the question of altering the existing system of calling the exchange, 
and I am instructed to ask you whether you prefer to retain the present 
system of call-wire, or whether you consider it desirable to alter it to a 
method of calling the exchange direct without requiring to give your 
own number? А reply by return will oblige.— A. R. Bennett, General 
Manager.“ 

If the present system of call wire was to be changed did that not mean a 
further expenditure of many thousands of pounds, and a good deal of scrap- 
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ping of the present fixtures? As to the proposed loan, the Seoretary of State 
for Scotland sanctioned the last loan “in reliance on the offer of the 
Corporation to make such arrangements by setting up & reserve fund or 
otherwise as would prevent the reasonable possibility of the ratepayers being 
called upon at a future date to pay off a debt contracted in providing—at a 
price which, if that course was not taken, would be under costprice- aservice 
which was used by a comparatively limited proportion of the community.” 
He asked, had that condition been complied with? Had there been a 
single penny set aside as reserve, or even a generous depreciation? The 
Finance committee were already obliged to renew their floating promis- 
sory notes for many hundreds of thousands of pounds at a rate which had 
better not be stated. Surely under those circumstances noexpenditure of 
money should be sanctioned to the Telephone department unless the 
Corporation were assured it would at all events earn what it was costing 
them. No figures nor any statement could contradict the fact that the 
department was being carried on at a serious loss, and that it was quite 
impossible to maintain a £5. 58. service. 

Mr. SteveNxon said Mr. Russell's speech was quite irrelevant. Did he 
suggest that they should give up the undertaking? The subscription 
rates could only be increased when the annual account came before them. 
The convener would then show whether he could pay his way, and if he 
was unable to do so then they would have to consider the situation. 
Meantime they must carry on their work, and they could not do so with. 
out further borrowing powers. As to the question of depreciation, they 
were writing down the enterprise on the basis of a 30 years’ sinking 
fund; and in that respect they were doing better than the Post Office. 

Mr. Brrce Morray said that, as convener of the Finance committee, he 
had endeavoured to make himself acquainted with the state of affairs in 
the ро department up to date. He would not enter into figures, 
but to the best of his judgment their affairs were not in a satisfactory 
үе Before they applied for increased borrowing powers they should 
ace the situation, and ascertain whether the money would be invested 
remuneratively. He held that he was the best friend of the Telephone 
committee, that he was the best friend of municipal enterprise when he 
insisted that it should be conducted on lines that could bear the most 
stringent inquiry. They were competing unfairly with private enterprise 
if they supplied telephones under cost. 

The minutes were approved on a division. 

A dispute has, it is stated, arisen between Swansea Corporation 
and the National Telephone Co. The Corporation has received 
from the Postmaster-General the right of intercommunication with 
the Post Office service. Application has been made for a similar 
right over the National Telephone Co.'s lines. The company 
has replied, however, that it cannot accept the Corporation's 
figures as to the number of subscribers on the municipal service, 
but asks to inspect the Corporation's list. The company further 
points out. that intercommunieation, when granted, will only be 
with the company's local service in Swansea and not to subscribers 
outside that arca. 


Neath.— Application has been made for sanction to a loan of 
£5,000 for electric lighting. 


Overhead Wires.— Islington (London) Borough Council propose 
to ask the London County Council to amend their bye-laws во as to 
ensure that notice shall be given to the local authority in all cases 
where it is proposed to discontinue the use of overhead wires. 


Poplar (Condoa).—The Electricity committee reported on 
Wednesday that, following upon their report upon electricity 
supply extensions, presented to and adopted by the Council on 
25th ult., which would involve an expenditure of £65,500, of which 
sum £16,000 had been passed for providing two 1,000kw. gene- 
rators with foundations, condensing plant and switch gear, the 
chief engineer (Mr. P. N. Hooper) had now submitted the following 
estimates for other parts of the scheme :— 

Sub-station plant £17,150, made up of two 250kw. asynchronous motor 
generators £3,500, three 500kw. synchronous motor generators £10,500, 
battery £1,500, switch gear, &c., £1,650; mains £20,250, made up of 
cables £2,275, trench work, ducts, manholes, drawing-in and jointing, 
permanent reinstating £17,375, contingencies £600; buildings, &c., 
£5,600, made up of land £500, ferro-concrete buildings in north and 
south districts £1,60), two travellers £300, contingencies £200. Total 
£43,000. The whole of the plant should be erected and running by 
the week ending Sept. 17, and it that was to be accomplished the estimates 
should be passed and contracts placed without delay. 

The Committee recommend that the Council proceed with the 
scheme in its entirety, that the estimates be adopted, and that 
advertisements be issued inviting teuders. 

At the Council meeting last evening the above proposals were 
approved. 

The committee further reported that the engineer was of opinion that 
for power the demand system was not really applicable or necessary, and, 
further, that the desirability of its abandonment should be considered, 
together with & reduction in price in order to compete with gas engines. 
They proposed that the price should be altered to a flat rate of lad. per 
unit net, and submitted a statement showing that in 1902-8 the maxi- 
mum load demanded was 912kw., that the capital cost to provide that 
was £187,539. 16s, 2d., and the average daily output in units during 
the year was 5,403. During the 12 montha under review the daily 
standing charges were £31. 2s. 6d. and the running charges (0:664. 
per unit) £14. 17s. 2d., or a total of 2-04d. per unit generated. It 
could not be expected that the full load should be maintained for 
the 24 hours, but there was every reason to believe that with a 
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reduction of price, liberal advertising and energetic canvassing 60 
per cent. of this amount might be attained, in which case the, 
cost of production would be reduced to 1:23d. per unit generated. The 
engineer further suggested that if the arc lamps were run the whole of 
the night instead of being switched off at 1 a.m. the cost of current be 
reduced, the same as for motive power (14d. per unit), but plus main- 
tenance and capital charges. Under the existing system the public 
lighting charges for the coming midsummer quarter woul be £9,970. 08. Sd.; 
under the scheme as proposed they would be £9,077. 16s. 5d. He 
estimated that, provided the ratio of units sold under the foregoing 
proposals for motive power and public lighting were increased from 
50 per cent., as at present, to 80 per cent., the net result would be that 
the £4,284 profit shown on the undertaking last year would be raised to 
£11,458. From a canvass made it was confidently anticipated that a 
reduction of price for current would immediately be followed by an 
accession of demand of at least 5U0kw. | 

The committee approved the proposals, the reductions to take 
place on Ist prox. At last night's meeting of the Council the 
committee's approval was endorsed. 


Power Signajliag on the North-Bastern Railway.—The 
directors of the North-Eastern Railway Co. have decided to put in 
an extensive installation of Westinghouse power signalling at the 
new Paragon Station, Hull, and the contract has been let to Messrs. 
Mackenzie and Holland, agents for the Westinghouse Brake Co. 


Presentations.—Iccently a presentation was made, consisting of 
a silver tea and coffee service, to Mr. F. E. Wilkinson, who is leaving 
the service of Callender's Cable and Construction Co. to take up the 
position of secretary to the British and American Mortgage Co. 
The presentation was subscribed for by the staff of Callender's Com- 
pany, and was made by Mr. T. O. Callender, who eulogised the 
services rendered by Mr. Wilkinson, and expressed keen regret at 
Mr. Wilkinson's departure. After a few words from Mr. Petersen 
Mr. Wilkinson suitably replied. 

Mr. John Telfer, car-shed foreman at Rotherham, has been pre- 
sented with a gold watch on his leaving to become manager of 
Warrington municipal tramways. 

A portmanteau and a purse of gold has been presented to Mr. 
W. D. Newsam, of the Rotherham Corporation tramways, on his 
leaving for Canada. | 

Rai way Station Lighting.— Tay Bridge station, Dundee, was 
lighted electrically for the first time on Saturday. Current is taken 
from the Corporation mains. 


Reading. — At the Council meeting last week the differences which 
have arisen between the Council and the Reading Electric Lighting: 
Co., as to making good the roadway after cable-laying operations, 
were discussed. 

Mr. Elliott referred to an interview he ha1 had with the Board ot 
Trade, and said there could be no doubt that the Board would allow the 
company to cut up every path in the borovgh, although a large sum had 
been spent in getting them in order. ‘Lhe objections laid before the 
Board were indifferently received, and the Roads committee had concluded 
that it would be best to make some compromise with the company, by 
making it a stipulation that if the paths in the main streets were to be 
chopped up, those in the suburbs, where consumers were not likely to be 
so numerous, should be left untouched. After discussion, it was decided to 
leave the Road committee to make the best terms possible with thecompany. 


Bt.Anne's-on-the.Sea.—4An inquiry was held recently into the 
application of the Council for permission to borrow 44.000 for 
electric lighting extensions. 

The Crrng& (Mr. T. Bradley). after giving yarticulars of the area, 
population, rateable value, outstanding loans, &., stated that the total 
capital expended to Jan. 31, 1904, on buildings, plant, mains, &c., was 
£31,568. 2s. 114d., the sum sanctioned for electricity works being 
£37,404, leaving a balance of 45, C20, which would soon be required, as 
the Council were proceeding with the laying down of the remainder of 
the plant. The present application was due to the rapid growth of the 
electricity undertaking, and the amount required was the estimated cost 
of laying mains, service lines, &c., for connecting new consumers during 
the next two or three years. On March 31, 1903, there were 175 con- 
sumers, representing an equivalent of 10,822 8 c.p. lamps connected, the 
number of units sold for the 12 months being 155,555; on Jan. 31, 1904, 
the consumers were 244, the 8 c.p. lamps connected 13,457, and the units 
sold for the 10 months 154,956 for lighting and 242,648 for traction. 
Further consumers, representing 700 8 c.p. lamps, awaited connection. 
The estimated revenue for the year endog March 31 current, after 
payment of interest and sinking fund, leaves a surplus of at least £1,000 
to provide for reserve and depreciation. The gross profit for 1903-4 
was estimated at about £3,000, equal to nearly 9 per cent. on the total 
capital expenditure. 

The electrical engineer, Mr. J. H. Clothier, was also present at the 
application, which was unopposed. 


Scarborough.— A portion of the clectric tramways system is to 
be formally opened on April 30. 

Sheffield.— A report has been prepared by the tramways manager, 
Mr. Fearnley, which shows that cars are being run on the new route 
—city and stations section-—at a considerable loss. Certain recom- 
mendations made by Mr. Fearnley are to be carried out. 

Shoreditch (Londop).—The Council have rejected а motion in 
favour of the Metropolitan Borough Councils undertaking the wiring 
and fitting up of consumers! premises for clectrie lighting. 


South Africa.—Tho “ British and South African Export Gazette” 
states that Kalk Bay and Muizenberg (Cape Colony) Municipal 
Council have negotiated a loan of 286.000 for electricity supply, &c. 

Electric driving is being adopted in the machine shops of the Central 
South African railways at Pretoria. A generating station has been 
erected at the Durban workshops, and is expected to be open by May. 
The station is equipped with three 300 н.р. steam dynamos supplied by 
Belliss and Morcom and one 200 н.р. supplied by Davey, Paxman & Co., 
and will supply current for arc lighting and machine driving. The 
storage sheds at Lourenco Marques are now lighted electrically, anda 
scheme for the electric lighting of Volksrust station and district is under 
consideration. 

The scheme for the conversion to electric traction of the sections of the 
Central South African railways from Springs to Krugersdorp and between 
Komatipoort and Belfast has been temporarily deferred from financial 
considerations. 

The estimates of Cape Town Corporation for the ensuing year include 
£70,000 for electrical purposes. 

Harris, Lee & Co. have secured a concession for electricity supply in 
Heilbron (Orange River Colony). 

British goods sent to South Africa during January and February last were 
valued at £23,728, compared with £43,524 in January and February, 1903. 

The A. E. G. are opening an office in Johannesburg, with Baron Mann- 
heim and Mr. W. M. Arnot as joint managers. 


Spennymoor.—The Council have acquiesced in the application of 
the United Kingdom Tramway, Light Railway and Electrical 
Syndicate for a provisional order to construct electric tramways on 
the overhead system and to extend the period of purchase to 42 vears. 

Stockton-on-Tees.— The Electricity committee have agreed to 
supply electric current to the Stockton Forge at ld. per unit, if a 
minimum of £180 per annum is taken for five years. 


Stretford.— The estimates for the year's working of the electricity 
undertaking to March 31, 1905, are: Receipts £7,310, expenditure 
£6,021, protit £1,289. 

Sutton Coldfleld.—Extensions of the electric lighting mains 
have been authorised. 


Tonbridge.—A system of wiring consumers’ premises on the 
hire-purchase principle has been adopted. 


U.S. Exports of Electrical Goods into Canada.—In 1902 the 
value of electrical apparatus exported to Canada from the United 
States reached a value of $1,850,505 (£271,000), and similar exports 
for 1903, the detailed figures for which are not yet ready, are said 
to have largely exceeded this sum. The U.S. exports to Canada of 
machinery and other manufactures of iron, steel, brass and copper 
were on an equally large scale. 

Wallasey.—The profit on the clectricity undertaking during the 
past year was £4,700. 


Walsa)l.—The accounts of the electricity department for the 
year ended Dec. 31 show receipts from sale of current for lighting 
£5,661. 6s. ld, for power £518. 5s. 6d. and for traction 
£1,744. 15s. 9d. Adding £495. 28. 6d. for public lighting and 
£140. Вз. 6d. for meter rentals the total was £8,383. 103. ^l. 
Generation expenses were £3,018. 15s. 10d, repairs and maintenance 
£849. 15s 1d., cost of distribution £322, 17s. 9d., repair of public 
lamps, &c., £93. 14s. 1d., rents, rates and taxes £493. 17s. IId. 
management expenses £684. 16s. 6d. and special charges (insur: 
ance) £34. 15s. 6d., total £5,497. 19s. 11d. Interest absorbed 
£1,457. 178. 2d. and sinking fund £1,114. 4s. 9d. After deduetinz 


the deficit of £244. 2s. 3d. for the previous year there was a ne 


balance of £69. 13s. 4d. to be carried forward; 897,000 units of 
current were generated, of which 29,708 were supplied to public 
lamps and 593,121 were sold to private consumers. The total 
maximum demand was 521kw. Total capital expenditure !5 
£78,572. 193. 5d. an increase of £22,032 58. 2d. for the year. 


West Bromwich.— Additional electric tramway routes wer 
opened for traffic on Wednesday. 

Westminster (London).—The Works committee reported to the 
Council on Tuesday that they had considered a report from the 
engineer (Mr. Bradley) referring to experiments made with a view 
to securing a globe for the are lamps in the St. James’ district 
which would allow a better diffusion of light. The engineer stated 
that a globe considerably less opalescent than the ordinary Kl 
and superior to those now in use had been found, and that the э. 
James! and Pall Mall Electric Light Co. offered to substitute the 
new globes, including the necessary fittings and painting of canopl 
at £1. 12s. per lamp or £96 for the 60 public lamps lighted by them. 
The committee decided in favour of the acceptance of the offer. 
The Highways committee reported that the assistant engine’ 
pointed out that a storage battery for incandescent electric light’ 
at Shot Tower Wharf would effect a considerable reduction 11 i 
consumption of gas on Sundays and they had decided to put in m 
battery at u cost of £160. 4l 

Whitby. The capital expended on electricity supply to Dec: ч 
was £26,240, out of £28,000 authorised. Receipts exceeded p 
ing expenses during 1903 by £56. 10s., compared with a den 
of £433 in 1902. Sinking fund charges were £583 and int 
£912. 13s. 1d, leaving a deticiency of £1,489. 3s. 7d. It is prope 
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to supply consumers who take current on the maximum demand 
system at 6d. and 2d. instead of 8d. and 8d. as hitherto, and to reduce 
meter rents from 1з. 6d. to 9d. per quarter. The equivalent of 
8 c.p. lamps connected ів 5,550, compared with 3,780. Applications 
have since been received for the equivalent of 1,302 8 c.p. lamps. 

An honorarium of £25 has been granted to the electrical engineer 
(Mr. L. H. King) for extra work during 1903. 

Sanction to a further loan of £3,000 for extensions of the electric 
lighting mains, &c., has been applied for. 

An arrangement has been made with the General Electric Co. 
for the supply of electric motors on the hire-purchase system. 


Wollesden.— At the meeting of the District Council on Tuesday, 
the chief electrical engineer, Mr. E. T. Ruthven-Murray, reported 
that he had patented an improvement in connection with the laying 
of mains. (This apparatus—a new bridge piece for supporting 
cables in troughs—was described on p. 786 of our last issue.) An 
order was made sanctioning the use of this appliance in the district. 
Mr. Ruthven- Murray was also asked to report upon the question of 
adopting a flat rate for the supply of current and a tariff for short- 
hour consumers. Extensions of distributing mains estimated to 
cost £488. I'/s. were sanctioned. 


Wolverhampton.—The Dudley-road tramway extension and the 
Horseley Ficlds route were officially inspected on Tuesday. 


Worcester.—The accounts of the electricity department for the 
vear 1903 which were approved by the City Council on Tuesday 
show that the gross revenue was £13,669. 8s. 10d. and the annual 
expenditure £5,785, 178. 11d., leaving gross profit £7,883. 11s. 64. 
Interest absorbed 43.480. Os. 6d. and sinking fund £2,705. 12s. 11d., 
£150 was transferred to reserve, £550 devoted to purchase of 
** free " wired installations, £157. 10s. was granted to the city elec. 
trical engineer (Mr. C. J. Sutherland) for special work in the 
designing and erection of Hvlton-road station, and £500 to the 
general district rate, leaving a balance of £1866. 168. 1d. 
(£172. 18s. being balance profit for 1902 and 41.693. 18s. 1d. for 
1903) to be carried forward. 923,885 units were generated. The 
total maximum supply demanded was 550kw. ‘The total capital 
expended was £120,649. 18s. 10d., representing £2. 15s. 11d. per 
lamp connected, or 470. 10s. 5d. per kilowatt installed normal, 
or £74, 14s. 11d. in flood or drought. 

In the report of Mr. Sutherland, which accompanies the accounts, it 
is stated that the profit, £1,693. 18s. 1d., was the largest yet made, and 
more than had been ‘anticipated. It was equal to 64 per cent. on the 
capital expended. The revenue from private lighting had increased 
by £801. 118. 2d., and from private motors ly £45. 3s. 6d. over the 
previous year. There was a further large falling off in the waterworks 
motors account, which was £225. 7s. 3d. lower than last year. 
The costs showed un upward tendency, partly owing to the want 
of water power and partly to the running of the new station under 
uneconomical conditions due to the failure of the Tramway com. 
pany to take current on the date fixed. The works costs had 
increased from 1:29d. to 1:404, per unit, chietly owing to increased coal 
consumption, and the total costs had risen from 1 59d. to 1:86d., which 
included for the first time under the head of salaries £200 as the con- 
tribution of the department towards salaries of other officials, They sold 
41,158 units more for private lighting, an increase of 10 per cent. com- 
pared with 5 per cent, in the previous year. The decrease of 30,907 units 
supplied to the waterworks motors and the small decrease in public 
lighting units had the effect of reducing the total increase to 12,932 units. 
Private motors had risen by 4,149 nnits, an increase of 120 per cent. 
They had already 40 n.r. of continuous-current motors connected. The 
equivalent of 3,984 additional 8 с.р. lamps, representing 56 new cus- 
tomers, was connected during the year, compared with 2,944 lamps and 
57 customers in the previous year. ‘The supply to the Tramways com- 
pany was started on Jan. 25. 


Workhoute and Infirmary Lighting.— Walsall Guardians have 
decided to adopt electric lighting in their new workhouse buildings. 

St. Olave's, Southwark (London) Guardians have decided to 
adopt electric lighting at Rotherhithe Infirmary. 


Bohemian Concert.— The sixth annual Bohemian concert pro- 
moted by the Traffic Department of the Eastern and Associated 
Telegraph Companies, was held on Friday evening last at the Great 
Eastern Hotel, Liverpool.street, London, E.C., under the presi- 
dency of Mr. W. Hibberdine. The gathering, which numbered 
over 200, thoroughly enjoyed a lengthy programme, many of the 
principal items of which were contributed by members of the Eastern 
and Associated staffs. 


Dinners.— Thie first annual dinner of the members of the Leeds 
Local Section of the Institution of Electrical Engineers was held on 
Tuesday. Mr. H. Dickinson presided over a large gathering, 
including Mr. R. K. Gray, president of the Institution, Mr. Robert 
Hammond, Mr. H. Brown (Leeds), Mr. W. T. Green, Mr. A. A. 
France, the members of the local committee and Mr. G. R. Black- 
burn (Bradford), the hon. secretary. 

Among the toasts was ‘‘ The Leeds Local Section,” given by Mr. R. K. 
Gray, who announced that there were now about 5,000 members of the 
Institution. 

Mr. DickiNsoN, who responded, said the Leeds section had only been 
established since the latter part of 1902, and had already a membership 
of 191. Referring to the subject of education, Mr. Dickinson said it would 


be a good thing if a commission were formed of the representatives of the 
various engineering industries, of representatives from the principal 
colleges, and of representatives of the manufacturing interests, to consider 
carefully the educational facilities offered in this country for technical 
education in connection with the engineering profession and industry. 

Mr. R. Hamwonp gave the ‘Corporation of Leeds," and credited the 
prosperity of the city to the shrewdness of its citizens rather than to its 
geographical position. 

Osher toasts followed, and the proceedings were enlivened by an 
excellent musica] programme, 


The first annual dinner of the members of the Scottish 
Electrical Contractors’ Association was held in Glasgow last week. 
The company included electrical contractors, representatives of 
manufacturers, and of Corporation tramway and lighting depart- 
ments. In the absence of Mr. Wright, president of the Associa- 
tion, through illness, Mr. MeWhirter occupied the chair. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1904 Edition 
of the Big Blue Book is now ready, price 15s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date, and the Directorial Division of the new volume has been 
corrected up to February Ilth, 1904. All branches of Electrical 
Engineering and Industry are fully treated, and Electro- 
Financial matters have received every attention in the new 
volume, which aggregates over 2,000 pages. If possible, the 
Directory Division is more complete and accurate than in 
previous issues. All mere lists of members of societies and 
institutions are excluded, as quite unreliable for Traders’ 
purposes. A number of large sheet Tables, Maps, &c., are 
included in the issue. Digest of Contents will be sent post free. 


TENDERS INVITED. 


Stockport Gas and Electricity committee invite tenders for one 
500kw. steam alternator. Specification, &c., from the electrical 
engineer, Mr. A. J. H. Carter, electricity works, Stockport, to whom 
tenderers must submit drawings and full particulars by March 25. 
Tenders (addressed chairman, gas and electricity departinent, elec- 
tricity works, Stockport) by March 80. See also advertisement. 

Aberdeen Electric Sighting committee invite tenders for two 
water-tube boilers aitd accessories. Specitications from the city 
electrical cngincer (Mr. J. Alex. Bell), Millburn-street, Aberdeen, 
to whom tenders by noon 31st inst. See also advertisement. 


St. Annes-on-the-Sca District Council invite tenders for the supply, 
delivery and erection of surface condensing plant and natural 
draught cooling tower. Specifications, &c., from the chief engineer, 
Mr. James H. Clothier. "Tenders to the clerk, Council offices, St. 
Annes-on-the-Sea, by noon March 26. See also advertisement. 


The Scottish office of the May-Oatway Fire Appliances (Ltd.) 
invite tenders for wiring the installations set out in an advertise- 
ment for direct connection with the fire brigade of Glasgow. Ten- 
ders close on 16th inst. Particulars from the managing director, 
49, Queen-street, Glasgow. | 

Electrical contractore willing to make a speciality of fire alarm 
signalling with direct fire brigade connection should keep in touch 
with the London offices of the company, 92 and 94, Pnulstreet, 
E.C., where urgent contracts are occasionally given out without 
advertising. 

The Executive committee of Winsley Sanatorium will consider 
proposals for the clectrie lighting of their sanatorium now being 
erected at Winsley, Wilts. Particulars from Messrs. Silcock and 
Reay, architects, 47, Milsom-street, Bath, to whom proposals with 
estimates by March 21. See also advertisement. 


Ilford District Council invite tenders for the supply and erection 
of one 1,000kw. steam dynamo (vertical engine coupled direct 
to multipolar dynamo); extensions to main switchboard and cable 
connections; works distributing switchboard ; condensing plant, 
comprising surface condenser, water driven pumps, water cooling 
tower and pipe work ; feeder and pilot cables, feeder pillar and joint 
boxes. "Tenders to Chairman by noon March 22. 

Plymouth Corporation invite tenders for the supply of stores 
during the 12 months ending March 31, 1905, including electricity 
meters, transformers and paper-insulated cables. Specifications, 
&c., from the borough electrical engineer, Mr. E. G. Okell, Prince 
Rock, Plymouth, to whom tenders by March 19. See advertisement. 

Plymouth Corporation also invite tenders for 12 months’ supply of 
lubricating oils, engine waste, &c. Tenders to borough electrical 


engineer by March 19. ; 
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Wimbledon District Council invite tenders for various stores 
required during the year ending March 81, 1905, including engine- 
room stores, cables, joint boxes and jointing materials, transformers, 
meters, lubricating oils, incandescent lamps and carbons. Tenders 
to Mr. R. H. S. Butterworth, Council offices, Wimbledon, S.W., by 
noon March 18. 

The Electrical committee of Stepney (London) Council invite 
tenders for supply and erection of one 1,000kw. steam turbine-driven 
double-current generator, four water-tube Babcock- Wilcox boilers, 
economisers, induced-draught apparatus, steam and other pipework, 
motor-driven feed pump and accessories. Tenders to chairman of 
Electrical committee by noon March 14. 

Norwich Corporation invite tenders for stores for the electricity 
department, including cables, wires and accessories, incandescent 
lamps, continuous-current meters and motor for 10-ton travelling 
crane. Tenders to the city electrical engineer, Mr. F. M. Long, 
Corporation electricity works, Norwich, by 10 &.m. March 14. 

Dartford District Council invite tenders for construction and 
subsequent working for a term of vears of light (electric) railways 
in the district. Particulars from the consulting engineers (Messrs. 
Hawtayne and Zeden), 9, Queen-street-place, London, E.C. Tenders 
to Mr. W. Kay, Council offices, Dartford, by noon March 26. 


Newport (Mon.) Corporation invite tenders for boosters, balancers, 
&c., switchboards, tramway poles and brackets, overhead inaterial, 
section pillars, cables and trolley wire. Tenders to chairman 
Electricity committee by first post March 21. 

Newport (Mon.) Corporation also invite tenders by 17th inst. for 
tramrails, fishplates and setts. 

The committee of management of Londonderry District Lunatic 
Asylum invite tenders for steam boiler, pipework, switchboard, &c., 
and for wiring and cables to villa and to new block. ‘Tenders to 
“ Medical superintendent," by noon March 17. 


Derby Corporation Tramways committee invited tenders by 
March 14 for 80 punches and 6,000,000 tramway tickets; also for 
the exclusive right of advertising on the Corporation tramcars for 
five years. 

Handsworth (Staffs.) District Council invite tenders for permanent 
way, pavement and roadwork, and overhead equipment. Tenders 
to the Council House, Handsworth, before noon March 80. 


Leek District Council invite tenders for electricity meters. Tenders 
to Messrs. Burstall and Monkhouse, 14, Old Queen-street, West- 
minster, S.W., by noon March 14. 


Sunderland Corporation invite tenders for 12 months’ supply of 
indiarubber- covered cables. Tenders to chairman of Electricity 
and Lighting committee, Town Hall, Sunderland, by noon March 81 


Tenders are invited by 9:30 a.m. 28rd inst. for 12 months’ supply 
ok incandescent lamps and various stores to; Rotherham tramways 
department. | 


Tenders are required by 10 a.m. 25th inst. for supply to Keighley 
tramways department of rails, overhead equipment, section boxes, 
bonds, cars, cables and switchboard and for erection of car shed. 


Glasgow Corporation invite tenders by 11 &.m. March 21 for the 
construction of new tramways. | 

Twickenham Urban District Council require three steam boilers, 
refuse destructor plant, &c. Tenders by noon 28rd inst. 


The Metropolitan Asylums Board invite tendera by 10 a.m. 
March 22 for fire alarms and telephones at Leavesden Asylum 

The London County Council invite tenders by 10 a.m. of March 22 
for a 30-ton jib crane for their Greenwich power station. 

_ Tenders are invited by 22nd inst. for 12 months’ supply of electric 
lighting sundries to West Sussex County Asylum, Chichester. 

Tenders are required by 16th inst. by Walsall Guardians, for 
wiring the new workhouse buildings. 

Natal Government, is open to receive tenders for the supply 
erection and completion (including maintenance for three months), 
of the equipment of the ground and first floors of the Railway 
Customs Bond warehouses, Port Natal, with a complete system of 
electric telpherage. Full particulars, plans, specification, &c., can 
be obtained from the Agent General for Natal, 26, Victoria-street, 
London, S.W., or from the harbour engineer, Natal. 


The Cuban “ Official Gazette" of Feb. 19 contains particulars of 
tenders invited by 2 p.m. April 15 by the Director-General of Com- 
munications, Havana, for the establishment and working of a tele- 
phonic system for the town of Guantánamo. The successful tender 
will be that which states the largest percentage of the total revenue 
obtained (in any case not less than 6 per cent.), which the con- 
cessionaire is prepared to allocate to the Government. 


TENDERS REOEIVED AND AOOEPTED. 


Kalk and Muizenberg (Cape Colony) Municipality have accepted 
the tender of the British Westinghouse Co. for electric generators, 


transformers, motors, high-tension switchboard, ash and coal trucks, 
turntable, pipework, &c., at £15,261, 


The British Westinghouse Co, have sub-let to Babcock and 
Wilcox a contract for two boilers with superheaters, to Belliss and 
Morcom for two 22 в.н.р. engines, to Meldrum Bros. for a destructor, to 
the Worthington Pumping Engine Co. for electrically-driven and steam. 
driven pumps, to E. Green & Son for a 144-tube economiser, to Carrick 
and Ritchie for cranes, to W. T. Glover & Co. for cables, and to Rowland 
Carr & Co. for junction boxes, transformer pillars with switch-gear, and 
150 street lamp-posts. 


The following tenders have been received by the New General 
Traction Co. (Ltd.) for the construction of about 2 miles of new 
tramways and the reconstruction of 5} miles of tramways at 
Coventry :— 


R. W. Blackwell & Co. (accepted) Herbert Holloway ..£38,686 17 10 


£34,296 19 1 | Freeman ....... . . ꝗ 38,271 3 9 
J. & W. S. Briscoe.. 86,794 1 4 J. G. White & Co... 37,656 ll 3 
Graham & Sons. . . 46,628 3 1, Pegg & Bailey...... 37,408 16 1 
J. Ewart .......... 44,280 12 5 George Law........ 36,747 7 11 


Dick, Kerr & Co.... 41,847 13 1 М. Mollett & Co.... 36,276 1 0 
W. Griffiths & Co... 40,937 19 10 Underwood Bros. .. 36,063 7 5 

West Ham Corporation have accepted the following tenders for 
stores for the ensuing 12 months :— 

British Insulated and Helsby Cables (Ltd.), cables; General Electric 
Co., incandescent lamps (100 volts); British Thomson-Houston Co.. 
incandescent lamps (200 volts); Imperial Lighting Co., house cutout 
boxes; Ferranti Limited, meters; British Electric Transformer C». 
transformers; Mosers Limited, ironmongery ; Middleton Bros., engin? 
room stores. 

Hammersmith Borough Council has accepted the following 
tenders for annual supplies. 

General Electric Co., incandescent lamps and electrical good: 
(accessories and insulating materials); Johnson and Phillips, arc lamp 
accessories, arc lamp globes and shades ; A. James, commutator brushes: 
Anchor Cable Co., insulated wires at £269. 7s. 10d. 

The tenders of the National Telephone Co. have been accepted by 
the Scottish Office of the May-Oatway Fire Appliances (Ltd.) for 
wiring fire alarm installations (for direct connection with the fir 
brigades) on the premises of Fleming, Reid & Co., Greenock, and s! 
the Theatre Royal, Edinburgh. The order for similar work at th? 
Lyceum Theatre, Edinburgh, hasbeen secured by Wm. Douglas (Lid). 

Mr. Bertram Thomas has secured the contract for the supply oi 
bare copper accumulator connections to switchboard for Favershau! 
Council; switchboard and gallery for Prestwich (Lancs.) Asylum: 
and feeder switchboard and short-circuit breakers for the Streatham 
tramway sub-station of the London County Council. 

W. T. Henley's Telegraph Works Co. have received orders for 
paper-insulated electric lighting cables for Cape Town Corporatio 
and Table Bay Harbour Board and for dry-core telephone cables for 
Cape Town Postal Department. 

James Howden & Co. have obtained Bong their Sydney 
representatives, McArthur & Co.) a contract for duplicate епп 
for the Ultimo power-house of the New South Wales Governme™ 
tramways. 


Ealing Town Council have accepted the tender of Siemens 
Brothers & Co. for a Siemens-Paxman steam alternator at £5^ll. 
and that of Bertrams Limited for surface condenser plant *' 
£2,360. 10s. | 

The tender of the Private Wire and Telephone Installation (^. 
has been accepted for installing a complete system of automat! 
intereommunication telephones in the new offices of Тће Engine. 
now nearing completion in Norfolk-street, Strand, W.C. 

The Sir Hiram Maxim Electrical and Engineering Со. hav 
secured а contract for one year's supply of incandescent ele 
lamps to the Heath Asylum of the London County Council. 

Erith District Council have placed an order with the Brim’ 
Westinghouse Co. for а 50kw. three-phase engine-type alternator. 1 
operate at 3,000 volts, 50 cycles. | 

Colchester Corporation have accepted the tender of Dar. 
Paxman & Co. for a boiler capable of evaporating 10,0001Ь, of ® 
per hour at £840, less 24 per cent. for cash after satisfactory test- 

Salford Council have accepted the following tenders : —Pendle: " 
Ironworks Co, steel rails and turnouts; Mather and Platt. mot 
Chamberlain and Hookham, continuous-current meters. " 

Newport (Mon.) Electric Lighting and Tramways comm: 
have accepted the tender of Dick, Kerr & Co., for ten tramcar * 
£5,046, 10s. PE 

Brighton Corporation have accepted the tender of the Glss 
Electric Crane and Hoist Co. for a 20-ton foar-motor electric er 
for Southwick power house at £1,100. - 

Wigan Electric Light and Tramway committee have accept Ж 
tender of J. G. White & Co. for the overhead equipment of +i: 
tional tramways. | 

St. Annes-on-the-Sea Urban District Council have accepted * 
tender of Dick, Kerr & Co. for a 220kw. Willans- English Ele: 
Mfg. steam dynamo. „ 

Stothert and Pitt have secured an order for а 120. ton electro 
travelling crane for Natal Government. 
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Allée, Berlin, N.W. 87. The firm claim to have been the first on 
the Continent of Europe to make a special study of the manufacture 
and use of insulating paints, varnishes and enamels for commercial 
and industrial purposes, including suitable insulation for armature 
frames, boxes, windings, &c., for coating iron and overhead wires, 
the break-coils of tramway armatures and transformers, for scaling 
up and cementing battery cases, ke. The selection of a reliable and 
lasting insulating material is a matter of great importance to the 
manufacturer of electrical plant and apparatus, to electrical 
engineers and contractors, supply station engineers, &c., and 
Messrs. Paege & Co. claim that such has been the advance made in 
the production of these high-class varnishes that the insulating 
properties of а layer of their varnish are equal to those of mica of 
the same thickness, and that a thin laver of the varnish as now 
supplied will resist alternating currents at pressures of from 
10.000 to 14,000 volts. It is further claimed for these materials 
that, owing to their general adaptability, they are specially 
useful for giving a final coating to difficult joints and junc- 
tions in installation work. Some of there acid-proof paints 
and enamels may be enumerated as follows: —“ Planté ” 
enamel, quick drving, with highly polished surface, of any shade, 
for metals, stone, wood, &c. ; Elektro enamel, a heat radiator, 
water-tight and perfectly acid-proof, especially suited for electrical 
plant and apparatus; ‘ Elastic " varnish, smooth, flexible, acid, 
alkali and damp-proof, with high insulating qualities; Franklin," 
insulating adherent, tested on canvas to 8,400 volts, used particularly 
for attaching insulating materials, as it will readily adhere to metals, 
celluloid, mica, fibres, oiled materials, &c. There are, in addition, 
a large number of paints, varnishes, enamels, &c. (42 in all), detailed 
and described in a comprehensive new catalogue issued by this firm, 
and these are applicable to an infinite variety of electrical uses. Tt 
should be added that an important series of tests have been made of 
these materials at the Imperial Physico- Technical Institute, Char- 
lottenburg, and a complete list of the results is issued by Messrs. 
Paege. The voltages up to which the varnishes may be “used are 
given with each variety of material supplied. 

Catalogues.—An instructive and very complete catalogue of 
electrical testing and scientific instruments has been issued by 
Messrs. Nalder Bros. & Co., 12, Carteret-street, Westminster, 


Camberwell (London) Borough Council have accepted the tender 
of the Electrical Engineering and Maintenance Co. to maintain the 
municipal telephones and electric bells for 12 months. 

Leek District Council have accepted the tender of Mr. J. Richards 
for wiring the generating station, 


BUSINESS NOTIOES. 

As stated in our last issue the business of the Rhodes Electrical 
Mfg. Co. has been converted into a company with limited liability. 
The administration of the new company will remain with the 
present partners, and the business continued as hitherto. The new 
company proposes to construct and standardise alternating-current 
motors from 1 H.P. up to 50 н.р. of single, two and three-phase 
types. It is intended to manufacture two distinct classes of single- 
phase machines: one a machine which will start up with full-load 
torque with normal full-load current or less, and thesecond anordinary 
induction single-phase motor which will run up to synchronism as 
a split phase motor and then be thrown on the load running as n 
simple induction motor. 

Messrs. Stegmann & Co., of Brighton Railway Approach, St. Jobn's- 
hill, Clapham Junction, London, have acquired additional premises, 
and have opened new show rooms for electric lighting fittings, the 
demand for these goods in the South- Western district having greatly 
increased of late. 


LIQUIDATIONS, BANERUPTOIES, &c. 


H. G. and G. L. Bastin, formerly trading as the Electrical Con- 
tracting and Maintenance Co. at 3 and 4, High-streot, Ilford, have 
been adjudicated bankrupt. 

The first mecting of creditors and contributories of the McGuire 
Mfg. Co. (Ltd.), 2, Queen Anne's-gate, London, S.W., will be held 
on 22nd inst. at 33, Carey-street, London, W.C. 

A statement of affairs has been issued in the bankruptcy of 
Samuel Henry Thompson and James Edgar Thompson, electricians, 
trading as Thompson Bros. & Co., 6, Eust. street, Plymouth. 

The statement shows 51 unsecured creditors £386. Ов, 5d., and three 
creditors for proportionate part of premiums paid under apprenticeshi 
indentures £85. 10s. Assets are estimated to produce £188. 8s. 7d., an 
n total deficiency of £235. 8s. 2d. Debtors, very young men, commenced 
business in July last on a capital of £6 and a further borrowed £50. 
Insolvency is attributed to loss sustained under a contract with the 
Plymouth Football Club to illuminate the club’s grounds at night, and to 
bad trade. The first meeting of creditors and the public examination 
took place on Tuesday. 

The public examination of Charles Wallis, electrical engineer, 
126, Cleethorpes-road, Grimsby, took place at Grimsby last week. 
Liabilities £107. 178., deficiency £82. 17s. 14. Debtor commenced 
business in 1902 with a capital of £40, and attributes his failure to 
bad trade, want of capital and losses on contracts. 


A first and final dividend of 9)d. is payable at 47, Full.street. 
Derby, in thefailureof H. J. Furness, electrician, Queen-street, Derby- 


Claims against J. F. Worthington and Gerald Nuttall, electrical 
engineers, Foundry-street, Halifax, by 19th inst., to Mr. C. T. 
Appleby, 26, Corporation-street, Birmingbam. 

Claims against the Rapid Transit Co. (Ltd.) must be sent. by 
March 81 to Mr. G. H. Homan, 86, Leadenhall-street, London, E.C. 


Composition.—A deed of composition has been executed by 
W. C. Mercer (trading as W. €. Mercer & Со), electrical engineer, 
Newtown, near Wigan. Claims 11th inst. to Mr. J. Todd, B, Winckley- 
square, Preston. 


Plant for Sale — Govan Corporation invite tenders for three · wire 
Ediswan main switchboard, arranged for eight three-wire feeders, six 
dynamos, battery and balancer; also for tliree-wire booster by the 
British Thomson-Houston Co. The plant may be seen and full 
particulars obtained on application to the burgh electrical engineer, 
Mr. T. C. Parsons, Helen-street, Govan. Tenders to the town clerk 
(Mr. A. Macdonald), Town Hall, Govan, by March 29. See 
advertisement. 

Premises to Let.—Messrs. Waring and Nicholson, 88, Parlia- 
ment-street, Westminster, London, S.W., have premises to let in 


prominent corner position suitable for a factory or warehouse. 
Concession in Spain.—An advertiser is willing to dispose of a 
concession for the construction in Spain of 85km. of railway, which 
would traverse two mountain ranges, where abundant water-power 
for electric generation of current is available. 


Insulating Paints, Varnishes and Enamels.—The tendency in 
recent years has been to increase the voltages at which electrical 
energy is supplied, both for lighting and power, and the progress 
made in the development ай use of polyphase and high-tension 
alternating-current systems for transmission of power for general 
industrial purposes has caused an increasing deraand for good 
quality insulating materials, capable of withstanding the increased 
pressures and of securing electrical workers against risks from shock, 
&c. Among the leading firms whohave essayed to supply this want 
is the well-known house of B. Paege & Co., 14, Raiserin Augusta- 


London, S.W. This is the eighth edition of this firm's catalogue, 
and covers ele:trical testing, engineering, mathematical, optical and 
other instruments. A special section is devoted to photometers. 
Several of the instruments shown in this section have been des- 
cribed in The Electrician. We have selected for illustration from 
the new list an example of Dr. Drysdale's patent permeameter, 
these instruments being specially designed to enable tests to be 
made of the magnetic qualities of iron or steel magnet castings and 
forgings under commercial conditions. 


— — 
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The Sir Hiram Maxim Electrical and Engineering Co., Gillingham- 
street, Victoria, London, S.W., have ready a new list of Maxim 
patent lampholders and shade carriers. 


A new list of distributing fuse-boards fitted in water-tight cast. 
iron cases is issued by Ernest F. Moy (Ltd.), Greenland place, 
Camden Town, London, N.W. 


A well-illustrated catalogue of telephones and telephonic appa- 
ratus is to hand from Messrs. Ruoff and Jacques Delafon, 16, Rue 
Popincourt, Paris. _. 

„Exide Negative Battery Plate.— The Chloride Electrical 
Storage Co. notify that they are now supplying their new negative, 
known as the “ Exide," which embodies several important improve- 
ments in design and detail. The company are also sending out a 
new type of board separator, which takes the place of the glass rod 
separators formerly employed, and entirely obviates short circuits 
from plate to plate. 


. Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from March 2 to 8, with the ports 
of destination :— 

Africa—Alexandria, £110; Cape Town, £1,446 (including £957 tele- 
graph material) ; Delagoa Bay, £1,458; Durban, £3,178 (including 
£2,184 telegraph material); East London, £193; Port Elizabeth, £45. 
Australasia—Adelaide, £117; Auckland, £371; Brisbane, £50; Fre- 
mantle, £88 ; Lyttelton, £19; Melbourne, £98 (including £31 telegraph 
material); Perth, £164; Sydney, £584 (including £125 telegraph 
material); Wellington, £129. Brazil Rio Janeiro, £516 (telegraph 
material). Canada — Halifax, £90. Ceylon — Colombo, £161 (including 
£123 telegraph material). China — Shanghai, £102 (including £60 tele- 
graph material) Germany—Hamburg, £74. Gibraltar—£65. Holland— 
Amsterdam, £124 ; Flushing, £20. Hong Kong, £850 telegraph material). 
India—Bombay, £214; Calcutta, £283; Karachi, £103; Madras, £56. 
Russia—St. Petersburg, £110 (telegraph cable) Spain—Seville, £20 
(telegraph apparatus’. Straits Settlements—Singapore, £713 (including 
£650 telegraph material). Sieden—Gothenburg, £61; Stockholm, £33 
(including £11 telegraph material). Turkey—Smyrna, £23 (telegraph 
material. Total £11,674, against £236,682 in the corresponding week 
last year (March 4 to 10). 


Imports.—The following are the values of imports to this country 
during February last :— 

Electrical machinery, £48,496 (a decrense of £16,697 compared with 
February, 1903); telegraph cables and apparatus, £2,985 (decrease 
46,521); other electrical goods and apparatus, £64,756 (decrease 
£14,498). The totals for the two mon'hs ended Feb. 29 last wero 
respectively £95,904 (decrease £31,879), £6,734 (decrease £10,302) and 
£139,430 (increase £36,396). 


COMPANIES' MEETINGS AND REPORTS. 
London Electric Supply Corporation (Ltd.) 


The general meeting was held on Fri $ 
MICRO 5 9 d | riday last under the presidercy of 
. The SECRETARY (Mr. H. C. Carter) read the notice calling the meet- 
ing and the auditors' certificate. 

The CHAIRMAN then said: The gross revenue for 1903 was £77,190, 
compared with £78,844 in 1902, a decrease of £1,154, but the net revenue 
was £36,177, against £35,342, an increase of £835. The saving in 
expenses is entirely in the cost of generation, and practically all in coal. 
The past year was singularly free from fog—not an unmixed blessing to 
us—and the expansion of the company's lighting business has been less 
than usual, in common with the experience of the majority of the electric 
lighting companies in London. Notwithstanding this, it amounted to 
9 per cent. in the number of lamps—from 201,487 to 219,364, or 17,877 
lamps, while the units sold increased from 4,036,593 to 4,102,099. Some 
of you may be puzzled to understand why, with more lamps and more 
unifs told, we took £1,154 less in gross revenue. The answer is, Com- 
petition. It was the same in 1901 as compared with 1899, when the units 
sold rose from 3,496,000 odd to 3,546,000 odd, but the gross revenue fell 
from £72,902 to £71,167. There was a time when we averaged 6d. per 
Board of Trade unit, now we are down to 41d. on the average. But we 
make more net money at a lower price for our product than we did at the 
higher, and that is the way with all healthy businesses. After paying the 
preference dividend (£14,952), we are able to put £6,000 to reserve and 
to carry forward £1,986, or a little more than was brought in. Last year 
I led you to expect some improvement in the company’s net revenue, 
partly from the natural expansion of our business, but chiefly from our 
contract with the London County Council to supply them with power 
for their tramways in South London. The benefits from that contract 
did not begin until Jan. 17 this year, and therefore no benefit came 
into the past year. Our experience since that date is entirely satisfac- 
tory. It is tending to reduce cost of generation, and we expect it will 
more than double our units sold. We believe the result will be satisfac- 
tory not only to the County Council, but also to you as shareholders. 
Our capital expenditure last year was £36,195, which is small for a com- 
pany with such an area and a growing business. We have about £45,000 
of borrowing powers unexercised, but it is not prudent torun that too fine, 


and our best course will be to increase, by & moderate amount, the 
authorised issue of the preference shares, in accordance with the terms on 
which we originally issued them. In regard to the general progress of 
the company taking the previous six years the units sold have risen from 
3,250,000 odd to 4,102,000 odd, while the cost per unit sold has fallen 
from 3:194. to 2°39d., and the net revenue has increased from £23,833 to 
£36,177. I have hopes that this rate of progress will be maintained. 
Having explained the absence of Lord Crawford and Sir W. H. Preece, 
the chairman moved the adoption of the report and accounts. 

Mr. MAKINS inquired whether there woald be a direct profit on the 
supply to the County Council tramways. 

Mr. POPE asked whether it would not be better in the interests of the 
ordinary shareholders if 4 per cent. debenture stock instead of preference 
shares were issued. 

Mr. В. STEWART BAIN, C.A., then seconded the resolution, and 

said: I should like to refer a little more fully to our capital expenditure 
during the year. It was necessitated by the expansion of the business 
and the contract with the London County Council to supply power for 
their tramways. The amount of £36,198 includes about £7,000 on 
account of five new boilers of 800 н.р. each which we have put down, 
and about £6,000 towards the new condensing plant, which is making 
good progress. It also includes payment on account of the new dynamo 
for our lighting plant and of new feed pumps and £10,623 for new mains, 
bringing the total length of mains laid up to 133 miles. Turning to 
revenue, in common with the majority of the London supply companies, 
our gross receipts this year do not show any increase over last year's 
figures—in fact, are about £1,000 less. This is accounted for chiefly by 
the fall in the average price received per unit sold, which arises from the 
keen—and sometimes unfair-—competition with which we have to contend 
in our large area,.as we have actually sold more units than during 1902. 
Against this, however, the total costs again show the satisfactory decrease 
of nearly £2,000, although we have sold nearly 70,000 more units. The 
coal consumption for 1903 was 14,469 tons, compared with 16,241 tons 
for 1902, 18,900 tons for 1901 and 26,710 tons for 1900—a very 
satisfactory decrease, especially when it is remembered that our 
engines are running non-condensing. The receipts per unit sold have 
shown a gradual diminution during the past 10 years, for while ia 
1894 the average was 6d., it has year by year shown a steady decrease, 
until last year it had come down to 44d., a decrease in 10 years of 
about 30 per cent. But in 1894 every unit we sold cost 6:30d., which 
has decreased in 1903 to 239d., a saving of 62 per cent. Taking, 
azain, а 10 years’ comparison, we find that in 1894 we sold only 524 per 
cent. of the units generated, whereas last year we sold a fraetion over 74 per 
cent., an increase of 22 per cent.—an efficiency which compares favour- 
ably with some continuous-current companies, although our current has 
to undergo two transformations. As to our futare prospects, during the 
first two months of this year, we have received orders for a further 7,000 
lamps, and the units generated on our lighting circuits have increased 
from 1,133,763 during 1903 to 1,302,989 for 1904, an increase of 15 per 
cent. We have sold over half а million units for power, against nil for 
the first two months of last year. We are therefore looking forward to 
the present year being a record one, and I hope we are nearing the time 
when the holders of our ordinary shares may expect the dividend which 
they have waited for so long and so patiently. 
T be CHAIRMAN, in reply to Mr. Makins, said their average cost of 
generation was 2:394., and the contract with the London County Council 
was below that, but there was no loss on it. The average cost of production 
would be considerably diminished by the extra load. With regard to Mr. 
Pope's suggestion that the directors should issue debenture stock instead 
of preference shares, he (the Chairman) wished it were possible to issue 
6 per cent. preference shares at a premium instead of 4 per cent. debenture 
stock at a discount. 

The resolution was carried unanimously. 

Sir William Pollitt and Mr. Robert D. Norton were re-clected as 
directors, and the official auditor, appointed by the Board of Trade under 
the Corporation's Electric Lighting Act, was elected as shareholders’ 
auditor for the current year. 

Power was then granted to the directors to increase the preference 
shares by the further issue of £100,000 as required. 

A vote of thanks to the chairman terminated the proceedings. 


The following table, showing the progress of the London Electric Supply 
Corporation since 1896, was read by the chairman. 1900 is omitted, as in 
this year the corporation had to purchase current from outside sources : — 


; Cost per Number of Gross Net 
е Units ela. unit sold. lights. | revenue. revenue. 
1897 2,279,311 355d. 123,730 | £50,357 £16,570 
1898 8,250,650 3:19d. 154,950 (67, 100 23,833 
1899 3,496,132 3:59d. 173,906 72,902 21,543 
1901 3,546,461 3:10d. 182,878 71,167 25,220 
1902 4,036,593 2:558. 201,487 19,344 35.343 
1903 ‚ 4,102,199 2 39d. 219,364 | 71,190 36,177 


— — 


South London Electrio Supply Corporation (Ltd) 


The ordinary general meeting was held on Tuesday, Мг, Groner Ert 1s, 
J.P., presiding. 

The SECRETARY (Mr. Herbert H. Boyer) read the notice convening 
the meeting and the report of the auditors. . 

The CHAIRMAN said: During the past year we have increase | the 
number of lamps connected by over 19,000. The report will have given 
you later figures, and at the moment, it is well over 99,000 lamps. 


— — — — — — 
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8 — n —— — — - — — — . 


THE ELECTRICIAN, MARCH 11, 1904. 


The London County Council commenced running their electric tram- 
cars in the middle of May last, since which time all the steam power 
required by them has been satisfactorily supplied by us. Now that 
the Company's earning capacity has arrived at a more satisfactor 

stage, the Directors think that tke time has come for dealing with 
preliminary expenses on a fixed scale, and, as this matter is one 
of great importance to the shareholders, the Directors decided 
io take counsel's opinion upon the point. Counsel has advised 
that, provided adequate yearly provision is made for the payment of 
these expenses, so аз to extinguish them within a reasonable period, divi- 
dends may be distributed as and when earned. In order, therefore, to 
give full effect to the opinion of counsel and make practical provision for 
the liability, the Directors have arranged a scale of gradual payments, 
commencing with the sum of £4,020 this year, which will annually 
decrease the liability and ultimately extinguish it in 10 years from this 
date. We now confidently recommend this scheme for the approval of 
the shareholders. You will observe at the end of the accounts a state- 
ment of electricity generated and sold during the year, which shows a great 
increase in the output, the units sold in 1902 being 1,093,029, and for the 
year ended Dec. 31, 1903, 4,805,441, the increase due to our own con- 
sumers being 36 per cent. in excess of eales in 1902, and the balance 
has been generated by the London County Council plant temporarily 
erected at the works, and to which we supply steam under contract. This 
increase has naturally improved the total cost per unit sold. "The coal 
costs have no doubt been somewhat heavy, which is largely due to the 
fact of the peak of the traction load having coincided exactly with that 
of the lighting load each evening, and also to the fact that the greater 
portion of our units has been turned out non-condensing and our boiler 
plant has been severely taxed to cope with the load. Tho traction supply 
has to be maintained during the 24 hours each day, wi'h a consequence 
that on light load the plant employed is not very economical. In order 
to improve the coal costs, we have this vear put in operation additional 
condensing plant, and I am pleased to report that already there is a 
satisfactory decrease in the cost per unit generated. As next winter’s 
load willrequire additional boiler plant, we have placed a contract for 
three mo re boilers, to be completed and in working order by August next. I 
think that we have all every reason to be satisfied with the success of the 
undertaking during the past year, and may look forward with satisfaction 
to the future. I have just heard that our estimated net profit since 
Jan. 1 last already amounts to more than that made in the first six 
months of last year, and in face of such a fact we may surely be sanguine 
of a successful year. Up to to-day the net profit amounts to £6,200, as 
against £5,210 for the first six months of last year. It will be scen on 
reference to the balance-sheet that at the end of the year our overdraft 
had amounted to £33,800, which, in the early days of January last, bad 
increased to £35,000. In order to liquidate this overdraft the Directors 
conferred with their brokers, who undertook to tind £50,000 on debentures 
bearing 5 per cent. interest, being part of an authorised issue of £100,000. 
Having regard to the depression in the money market and not caring to 
run the risk of a possible failure of a public issue, or of offering these 
debentures to the shareholders, the Directors deemed it in the best 
interest of the Company to close with the offer of the brokers, and we 
consider their terms reasonable. These debentures are to bearer, with 
coupons attached, interest at 5 per cent. being payable on April 1 and 
Oct. I. and are repayable on April 1. 1907, but the Company reserve to tham- 
selves the right to pay off the bonds at par on or at any time after Oct. 1, 
1905, by giving three months' notice by advertisement, and this option it 
may be desirable to exereise in the event of the money market being favourable 
to an issue to the public. No further capital issue is contemplated this 
year, but when the time does arrive the same will be first offered to the 
shareholders, With regard to the profit available for distribution, which 
will, I feel sure, be considered satisfactory, a glance at the net revenue 
account will readily explain how we propose to deal with this, and I need 
only remark that after making adequate provision for depreciation and 
reducing the amount of the preliminary expenses in accordance with the 
scheme already mentioned, there is an available balance of £10,160, out 
of which the Board recommend payment of a dividend of 3 per cent. for 
the year, payable March 17. I now move the adoption of the report and 
accounts. 

Capt. E. IRONSIDE BAX seconded the motion. 

Mr. CLAYTON asked how the company stood with the London County 
Council. He understood the Council were making preparations for gene. 
rating their own electricity. If that were so the ae ad would, of 
course, lose whatever profit there was in the present supply. 

Mr. BRIGGS said he thought interest at the rate of 5 per cent. was 
rather high for debentures, especially as the Company was now begin- 
ning to show profits. He thought the shareholders should have been 
given the opportunity of taking up the debentures. 

The CHAIRMAN: As to the Council contract, they are bound bya 
contract to us for a minimum period of 18 months and a maximum of 
three years. I have no doubt that the contract will run nearly, if not 
quite, the whole of the period. So far as the relationship between the 
company and the Council is concerned, there has never been an unpleasant 
word between us. As to the placing of the debentures at less than 5 per 
cent. interest, it was impossible, in the circumstances. The matter has 
been under consideration for a year, and we found that we could not 
get the money at a cheaper rate. It is for a very short period — little 
over a year, and the short term of these debentures has to be taken into 
consideration in discussing the rate of interest. 

The notion was then agreed to unanimously. 

A resolution that a dividend of 3 per cent. be paid was then carried, 
and the two retiring directors (Mr. Ellis and Mr. J. Atherton) were re- 
elected, as were the retiring auditors. 

A vote of thanks to the chairman and directors terminated the 
proceedings. 
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City of London Eleotric Lighting Co. (Ltd.). 


The fourteenth ordinary general meeting was held on Wednesday, Mr, 
GroncE Heraine presiding. 

The MANAGER and SECRETARY (Mr. J. Cecil Bull) read the notice 
calling the meeting and the report of the auditors. 

The CHAIRMAN then said: Gentlemen, our gross revenue has 
decreased by nearly £8,000, due principally to competition. Against 
this decrease our net revenue has increased slightly, and this is 
entirely owing to economies which have been made in generating 
expenses. In “coal” we have saved £7,560. Of that amount, only 
£1,105 is due to the reduced price of coal, the balance, some £6,400, 
is entirely due to economies eflected by our engineer, Mr. Frank 
Bailey. Out of our receipts we have placed to reserve £45,000, and to 
leasehold redemption £500. Some shareholders may think we should 
have paid a higher dividend. We could have done so, but we are most 
anxious to place this company on an unassailable basis. We have had 
severe competition to gothrough. As fresh customers come on additional 
plant is required, and we also have to renew our old plant. We spent 
£41,000 on capital account in 1901, last year we expended £81,000, and 
this year we shall again have to spend a large sum in providing fresh 
plant and in renewing the old plant to make it in first-class condition. 
We have done all this without iesuing any fresh capital. I think, there- 
fore, you will regard it as wise that we put aside the large sum of £45,000, 
because that money is used ior a most excellent purpose—providing plant 
so that we can deal with anything that may occur. Our future is, not- 
withstandiog, I think, very hopeful, and I think this is the last time I 
shal] have to ask you to be content with 5 per cent. We obtained in 1902 
401d. per unit for our current, in 1903 only 3:72d. This jd. difference 
means to us £17,641— that is, had we received the same price for our 
current last year as we obtained in 1902 it would have meant 24 per 
cent. more dividend. The number of our customers has increased, and 
have also increased the number of equivalent 8 c.p. lamps by some 66,000. 
With regard to units sold in 1903, the increase was a little over 600,000 
over the preceding year. Coming to accounts, we have issued £400,000 
first debenture stock, and this has to be redeemed at 125. Therefore, 
when the company terminates, in something like 30 years, there will be 
£500,000 to pay for the £100,000 we received. We have, therefore, 
thought it better to put aside this sum of money, and after we get the 
figure up to £100,000 it will remain, and there will be the amount avail- 
able with which to pay the premium. As to our contracts with the 
Corporation of London, I have nothing further to say except that we are 
getting on very much more comfortably with them, and I hope there will 
be no necessity to go back to the past. As to the competition with the 
Charing Cross Company, I must say for that company that they have 
fought very fairly and honourably, but, having said that, I do think it is a 
very ridiculous thing that we should go on fighting in the manner we do. 
I now move the adoption of the report and accounts. 

Mr. J. BEVAN BRAITHWAITE, jun., seconded the motion, which 
was carried. 

Resolutions approving the dividends and re.electing the retirin 
directors (Mr. J. B. Braithwaite, jun., and Mr. F. W. he nolds), an 
re-appointing the auditors were then carried, and a vote of thanks to the 
chairman terminated the proceedings. 


- тарана — — — — — — 


Brompton and Kensington Electricity Supply Co. (Ltd.). 


The sixteenth ordinary general meeting of this company was held yes- 
terday, under the presidency of Mr. H. R. Berton. 

The SECRETARY (Mr. Thomas J. Owens) read the notice calling the 
meeting, 

The CHAIRMAN stated that nothing exceptionally eventful had arisen 
during the year to call for special notice. It was satisfactory to see 
that in the fourteenth completed year of the company’s existence 
the increase in the number of lamps connected was larger than in 
any previous year, aad it was also satisfactory to note that the growth 
in net revenue during the past year had been in spite of less 
fog. This was in part due to the growth of the demand for power, 
which from 18,000 units in 1902 rose to upwards of 100,000 in the 
past year, and they had every reason to hope that this would con- 
tinue. Speaking generally, both capital and revenue account showed a 
normal increase in all items, due to the growth of the business, but in this 
connection it was satisfactory to note that, although the company had 
spent £56,000 during the last six years in new plant, the increase of 
capital had amounted to only £9,000 in that period, the balance having 
been met by appropriations to depreciation and by undivided profits, and 
it was also satisfactory to note that the total costs per unit generated were 
the lowest yet reached, notwithstanding that the cost of coal was not 
lower than in 1898, and notwithstanding also that the expenditure on 
repairs and maintenance had been exceptionally heavy, amounting to 
£1,961 as compared with £759 in the previous year. Durieg the 
past 10 years the units sold had increased from 400,911 to 2,322,231, 
the efficiency of distribution (i.e, the units metered as compared 
with the units generated) had risen from 42 to 83 per cent, 
the total costs per unit had fallen fiom 4:34d. to 2:174., the load- 
factor (i. e., the actual as compared with the possible use of the 
plant) had advanced f. om 10:46 to 15:44 per cent., the net receipts 
had risen from £6,264 to £29,234, the percen'ag» of nct profit 
had improved from 7:4 to 12:5 (and this notwithstandin : that the average 
price obtained had fallen from 7:534. per unit to 4:964. per unit), and the 
annual appropriation for depreciation has steadily increased from 1:72 
per cent. of the capital to 3:21 per cent. The grand result of this was 
that from distributing no profit they were to-day able to distribute 10 per 
cent. Roundly the directors had had at their disposal for distribution, 
from net profits and premiums on capital issues, about £220,000, and of 
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his amount only about one-half had been disttributed as interest and divi- 
dend, the remainder having been invested in the undertaking in one form 
or another. With reference to the proposed appropriation of the balance of 
net revenue account, the directors recommended carrying forward the 
large balance of £4,179, which was rendered prudent by the fact that the 
price of current to consumers was being reduced in the present year. A 
circular had been issued announcing the reduction of the maximum price 
from 6d. to 54d. with rebates according to quantity. This should 
materially reduce the price all round, and although the directors believed 
that this would inure to the ultimate benefit of the company, the imme- 
diate effect might be to introduce a slight element of disturbance into 
their accounts. In view of the substantial reserve, amounting to upwards 
of 22 per cent. of the capital, and the satisfactory rate of dividend now 
attained, the board propose, with the concurrence of the shareholders, to 
avail themselves, for the first time in the history of the company, of 
their rights in regard to remuneration under the articles of association. 
He concluded by proposing the adoption of the report and accounts and 
the payment of the dividends therein recommended —that on the ordinary 
sbares at the rate of 11 per cent. per annum, making 10 per cent. for 
the year. 

Mr. WILLIAM PAGE, in seconding the motion, observed that although 
the company had developed the enormous business referred to by the 
chairman, yet they still only supplied about 3,326 consumers in the 
district, so that there was abundant scope for extension, and the figures 
showed at present no sign of any falling off. 

The motion was carried unanimously, and the retiring directors and 
auditors having been re-elected, a vote of thanks to the chairman, 
directors and staff brought the meeting to a close. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LTD.)— The directors' report for the year ended Dec. 31 shows that 
the capital expended during the year on the company's London dis- 
tricts was £133,772. 6s., bringing the total for these districts to 
£1,300,088. 193. lld. The net revenue (including balance from last 
account), after payment of all expenses, was £75,929. 3s. From this 
has to be deducted interest (£27,874. 16s.), interim preference dividend 
(£8,512. 10s.), interim ordinary dividend of 4 per cent. for half-year to 
June, less tax (£7,565. 18s. 4d), £10,000 to reserve for depreciation, 
repairs, renewals, &c , and £500, carried to contingency account, leaving 
£21,476. 3s. 8d. The directors recommend the payment of the balance 
preference dividend and a further dividend at the rate of 4 per cent, per 
annum (less tax) on the ordinary shares, making 4 per cent. for the year. 

It is proposed to change the name of the company to the '' County of 
London Electric Supply Co. (Ltd.).“ 

. London Stations.—'The protits derived from the company's London 
stations for 1903 were £73,423. 11s. 6d., against £61,698. 16s. 6d. for 1902, 
an increase of 19 per cent. Generation and distribution costs and work- 
ing expenses showed an increase of 491 per cent. over 1902. The total 
applications received at Dec. 81 amounted to the equivalent of 528,856 
8 c.p. lamps, an increase of 112,564 lamps for the year, against 90,314 
lamps for 1902. Included in these figures are 595 users of motors, aggre- 
gating 0,837 u.r., an increase of 1,413 н.р. for 1903, of which 786 н.р. 
is in respect of the Wandsworth station. The total units sold were 
5,754,633, against 4,868,285 for 1902. Additional generating plant for 
power purposes has been erected at the City-road station, and premises 
adjoining have been secured. At Wandsworth building extensions com- 
menced in 1902 have been completed, and additional generating plant to 
a capacity 2,000kw. is now at work. The scheme of wiring premises on 
the rental and prepayment meter system introduced last year is working 
satisfactorily, and is found to be well adapted to the smaller class of 
premises which is so largely represented in the company’s South London 
areas. The company’s charges for supply of motive power have been 
revised, and a sliding scale of discounts is now in operation which meets 
with general approval. 

Provincial Investments. The progress of the Bournemouth and Poole 
Electricity Supply Co. continues to be satisfactory, a dividend on the 
ordinary shares of 8 per cent. per annum having been declared. The 
Scottish House-to-House Electricity Co. shows satisfactory progresr. 
The Airdrie and Coatbridge tramways commenced running on Feb. 5. 
1904, power being supplied under contract by the company from its 
Coatbridge station. 


HADFIELD'S STEEL FOUNDRY CO. (LTD.)—In the report for 1903, the 
directors recommend a further dividend on the ordinary shares of 2s. 
per share and a bonus of 2s. per shure, all tax free, making 3s. for the 
year. £15,000is added to reserve and £15,240. 165. 8d. forward. The 
capital of the company is to be increased by the issue of 50,000 ordinary 
shares of £1 cach, which will be offered to existiny shareholders. 


HOVE ELECTRIC LIGHTING CO. (LTD.) ‘The directors’ report for the 
year 1903 states that the net profits have increased from £10,013 in 1902 
to £11,215. 1,148 houses, representing an equivalent of 77,366 8 с.р. 
lamps, were connected to the mains, compared with 1,040 and 69,924 in 
1902, the units sold being 779.985, against 735,316. There is £11,482, 12s. 1d. 
to dispose of, and after deducting interest and income tax, and the 
interim dividend at the rate of 7 per cent. per annum there remains 
£7,100. 25. 4d. £3,000 is placed to reserve, £500 to maintenance reserve, 
and a dividend (payable April 15 at the rate of 10 per cent. per annum 
for the half-year is declared, making х! per cent. for the year, £250. 2s. 4d. 
їз carried torward. During the year £5,000 in premiums was added to 
reserve The 4 percent. debenture stock now stands at £44,600. The 
amount aunuallv set aside for repairs and maintenance (£600) in accord- 
ance with contract with Hove Corporation has proved insuflicient to 
meet necessary outlays on this account during the year, and the excess 
413. 128. 11d.) has been taken from maintenance reserve. The capital 
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expenditure during the year amounted to £20,610. 18s. 4d., of which 
£4,655. 14s. 8d. was expended on land and buildings, £3,968. 17s. 5d. on 
extensions of mains, £12,478. 12s. 2d. on machinery and tools, and 
£379. 9s. 11d. on meters. The new generating station has been com- 
pleted and set to work. ———— 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The directors’ report 
for the year to Dec. 31 shows that the capital expenditure reached 
£2,090,763. 8s., an increase of £244,315. 3s. 2d. for the year. Of thia 
£598,807. 14s. 3d. represents expenditure in Marylebone, which will be 
written off on completion of the purchase by the Borough Ccuncil. The 
gross revenue was £281,422. 5s. 8d,, compared with £261,073. 4s. in 1902, 
an increase of £20,349. 1s. 8d. Generation costs were £98,592. 10s. Sd. 
a decrease of £15,154. 6s. 101. compared witn 1902. The balance at 
credit of revenue, before providing for depreciation, is £142,872. 2s. 
£18,000 has been set aside as an addition to depreciation and reserve, 
which now amounts to £116,417. 5s. 10d., making the credit to net revenue 
£124,872. 2s., or, with balance brought forward, &c., £129,587. 2s. хі. 
After deducting interest, preference dividend and other charges, there is 
a balance of £89,736. 3s. 6d. The interim dividend of 8s. per share on 
the ordinary shares absorbed £40,000, and the directors now reconmeni 
a further dividend of 9s. 6d. per share, making 17s. 6d. for the year. 
or 81 per cent. This will absorb a further £17,500, leaving £2,236. Зз. 6d. 
to be carried forward. 

The total 8 c.p. lamps connected at Deo. 31 last was 823,000, an 
increase of 100,000 for the year. The number now connected is 838,000. 

On Aug. 7 (as fully recorded in The Electrician) the company obtained 
judgment against Marylebone Council for payment of the £1,212.000 due 
under the recent award, and for the repayment of capital expended in 
Marylebone since 1901. The date originally fixed for these payments 
was Dec. 31 last, but an extension of time was subsequently granted until 
Feb. 29, 1901 (subject to payment on Jan. 31 of £60,000 on account of 
the capital expenditure), to enable the Council to promote a bill for thc 
purpose of borrowing the required moneys. On Feb. 26 a farther exten- 
sion of time was granted till April 30, subject to payment on March 31 
of a farther £15,000 on account. Meanwhile it has been agreed that the 
company shall retain the profits in lieu of interest on the amount of the 
award, but interest is still payable to the company in respect of capital 
expended since 1901. The arbitration held in connection with the com- 
pulsory acquisition by the London County Council of the company's 
generating works at Sardinia-street resulted in the company being awarded 
£183,150. (See The Electrician for Sept. 4, 1903.) It is expected that 
this money will shortly be received, and the new site to be provided by 
the Council vested in the company. 

The share capital of the company was increased during the year from 
£1,000,000 to £1,500,000 by the creation of 100,000 44 per cent. cumu- 
lative preference shares cf £5 each. 65,104 shares were taken up at ра: 
by holders of ordinary shares, and 7,919 shares were disposed of at a 
premium. | 

Loans from bankers were reduced during the year from £390,000 to 
£290,000, and now stand at £210,000. | mE 

The company have entered into an agreement with Acton Distr. д 
Council for the supply of electricity in bulk. 


NATIONAL ELECTRIC SUPPLY Co. (LTD.)— The report for 1903 recent. y 
issued stated that 205 new customers, representing an equivalent 
12,520 8 c.p. lamps, were connected and various extensions of the mains 
(about 52 miles) carried out. Capital expenditure during the year wa: 
£10,588, gross profit £12,109. 16s. 8d., £12,355. 108. 8d. was available fer 
distribution. After providing for interest, depreciation, preference d ata 
dend, &c.,& final dividend of 5s. 6d. per share on the ordinary sha:¢~ 
(making 8s. 6d. per share for the year) was declared. А diriden i ut 
£4. 1s. 4d. was paid on the founders’ shares and the balance (£305. + 
carried forward. - 

NEWMARKET ELECTRIC LIGHT 00. (LTD.)— The directors report 5» 
1903 states that 2,632 8 c.p. lamps have been connected during the yea.. 
making the total 16,453. Applications for a further 887 lamps have sicce 
been received. Important additions to works buildings and plant ba ve 
been completed during the year. The profit, added to £126 13 +i. 
from last account, amounts to £2,267. 83. 8d. After providing for int re<t 
(£669. Зз. 10d.) there is £1,598. 4s. 10d. available for payment of a d.. - 
dend of 43 per cent., £500 is put to reserve and £312. 18s. 10d. carried 
forward. — —-— 


NORTHWICH ELBCTRIC SUPPLY CO. (LTD.)—At the recent meet. ` : 
the directors reported that the number of consumers at Dec. jl last wa- 
351, with an equivalent of 16,678 8 c.p. lamps (including 203 5 nr s 
motors) connected, against 325 consumers and 13,896 lamps in 18“ 
The chairmen |Mr. J. A. Saner) said the policy of supplying power +: 
a low price had been justified, as the increase of income from SON 
alone had been more than double the increase in working expense 
During the year a second cable had been connected across the rer 21 
Navigation Bridge and coupled up to the Leftwich main. They had n- * 
a very complete installation for its size, and when the additions prop»-e1 
were carried out it might safely be said that the supply for either peer: 
or lighting would be absolutely certain, and at the prices now charged 
there were very few (if any trades in the town which would not боі .: 
paid to throw out their old engines and boilers and put down electr ~ 
motors. There was still come difficulty in persuading the ordinary u 
of power that electricity at the prices offered was cheaper than any <i < 
powcr. Another difticulty was to persuade them that it was true tha 
some of their machines did not work more than one-third of a day's v га 
ing hours, and that the majority of their tools were not working more tha? 
one-fifth of their full capacity. Personally, he was so satished with ue 
results on the Weaver that he had no hesitation in recommend: : 
adoption elsewhere. They had also decided to adopt a system of t. 
purchase, by which the company would supply fittings in small hogses. 


ay, жайы, — - — - ^ — — c —— 
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OXFORD ELECTRIC CO. (LTD.)—Sir H. C. E at the 
meeting on Monday said 1903 was the first time they generated more 
than a million units. The profit, including £276. 3s. 1d. from last year, 
was £10,645. 3s. 1d. After providing £2,040. 17s. 2d. for debenture and 
other interest, and writing off £623. 15s. 3d. on account of hire-purchase 
instalments, the balance available was £7,880. 10s. 8d. A dividend at the 
rate of r cent. per annum on the share capital (including 21 per 
cent. paid in September was recommended, as was the addition of £2,500 
to reserve and renewal of plant account, the balance (£830. 10s. 8d.) being 
carried forward. The lamps added during 1903 was the equivalent of 
9,747, making the total about 55,000 8 c.p. lamps. About 4,700 additional 
lamps had been installed in the colleges. Their customers had increased 
by about 100. Capital expenditure during the year was higher than they 
anticipated in consequence of the unusual increase in business. They 
had expended £3,549 more than they received. Capital expenditure during 
1904 would, he presumed, need a call to be made towards the end of the 
year. He drew attention to the favourable coal figures. Although they 
generated some 100,000 units more than in 1902, their coal bill was about 
£30 less. The saving was due to some extent to the lower price paid, but 
more especially to saving effected by good management at the generating 
station. The total oost of production, distribution and management was 
about £250 in excess of 1902. The revenue had been £15,708, an increase 
of £1,743. Their load-factor was not a high one, indeed if they were to 
keep their machinery running for one month continuously, they could 
generate all the current required by Oxford during the year. 


VICKERS, SON8 AND MAXIM (LTD.)—The report for 1903 states that, 
after providing for depreciation, &c., the amount available is larger than 
in the previous year, but payment of a smaller dividend is recommended ; 
also that £100,000 be placed to reserve, and £586,699. Зз. 7d. (an increase 
of about £16,000 on previous year) be carried forward. Interim dividends 
of 24 per cent. on the preferred stock and preference shares, and 9d. 
share on the ordinary shares were paid in August, and out of the dis- 
posable balance (£453,074. 3s. 7d.) the directors recommend (after the 
transfer to reserve) payment of balance dividends of 2} per cent. on the 
preferred stock and preference shares, absorbing £35,781, 5s., and 1s. 3d. 
per share (tax free) on the ordinary shares, making 2s. per share, or 
10 per cent. for the year, requiring £230,593. 15s. The return from the 
various investments in subsidiary companies has been satisfactory. The 
Wolsey Tool and Motor Car Co. and the holding in Messrs. W. Beard- 
more & Co. have given good returns, but the Electric and Ordnanoe 
Accessories Co. has been seriously handicapped by want of orders and 
also by foreign competition. The expectations with regard to the 
Wolsey Tool and Motor Car Co. have been fulfilled, and there continues 
to be a large demand for the motor cars manufactured by the company. 


NEW COMPANIES, LIENS REGISTERED, &o. 
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NEW COMPANIES. 

HOVE AND WORTHING ELECTRIC TRAMWAYS (LTD.)-- Keg. March 4, 
capital £100,000 in £5 shares, to carry on in the United Kingdom and 
clsewhere the business of carriera of passengers and goods, electrical and 
general engineers, electricians, manufacturers of and dealers in railway, 
tramway, electric and other apparatus, generators and accumulators, 
transmitters, users and suppliers of eleotricity, &c., constructors and 
owners of tramways, railways and other means of communication, manu- 
fnoturers of cars and rolling stock, &c. Reg. office, Donington House, 
Norfolk-street, London, W.C. 


MUSSELBURGH CONSTRUCTION SYND. (LTD.) - Reg. Feb. 29, capital 
£76,000 in £1 shares, to adopt an agreement with the National Electric 
Construction Co. (Ltd.) and to carry on the business of railway and tram- 
way proprietors, electrical engineers, contractors for the supply of elec- 
trical plant, producers and distributors of electrical energy, makers of 
cables, wires, accumulators, dynamos, engines, lamps and meters, builders 
of stations and works, contractors, constructors and owners of telephone 
and telegraph lines, Ke. Subscribers, R. Stewart Bain, C.A., L. B. 
Schlesinger, W. B. Cownie, C.A., J. T. Jervis, M. Inst. C. E., Е. E. Stanley, 
electrical engineer, R. Watson and E. A. Mitchell. First directors are 
R. Stewart Bain, L. B. Schlesinger, W. B. Cownie and J. T. Jervis. Reg. 
office, 34, Victoria-street, London, S.W. 


MORTGAGES AND OHARGES. 

EVERSHED AND VIGNOLES (LTD.)—-Issue on Feb. 15 of £1,600 deten- 
tures, part of series created Feb. 11, 1902, to secure £15,000, charged on 
company's undertaking and property, present and future, including 
шша capital and a specific charge to extent of £2,500 in respect of 
thares issued since date of trust deed (Feb. 11, 1902). Trustees, Law 
Guarantee and Trust Society. Previously issued of same series, £12,000. 


= E 


CITY NOTES. 


— — 
MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1903). Price of 
silver 26,’,d. per os. (March 10). Consols 851—858 for money, 855—857 
for account; 24 per cent. annuities 85 —854 (March 10). Consols Pay Day, 
April 7; Stocks and Shares Continuation Days, March 26 and April 12; 
Ticket Day, March 28; Pay Day, March 29; Mining Share Carry-over 
Days, March 25 and April 11. 


CANADIAN ELECTRIC TRACTION CO. (LTD. — This company, which 
has a capital of £120,000 in £1 shares, is issuing & prospectus inviting 
subscriptions for 53,000 shares, part of an issue of 78,000 shares. 


DAVIS AND TIMMINS (LTD.)—The directors recommend balance pay- 
ment of preference dividend and 12 months’ dividend on the ordinary 
shares at the rate of 8 per cent. per annum. 

DIRECT SPANISH TELEGRAPH CO, (LTD.) —The directors have decided 
to pay for the half-year ended Dec. 31, in addition to the dividend at the 
rate of 10 per cent. per annum on the preference shares, a dividend at 
the ne of 4 per cent., tax free, on the ordinary shares, both payable 
April 1. 

NATIONAL TELEPHONE CO. (LTD.) —This company has issued a pro- 
spectus announcing an issue of £1,000,000 4 per cent. debenture stock at 
£95 per cent. 

RAND CENTRAL ELECTRIC WORKS (LTD.)—Duaring February 637,356 
units were generated, yielding a gross revenue of £6,800, compared with 
629,510 units and £5,115 in the corresponding month of 1908. 


__ ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. __ 


і | 2 | 


Week | i Ine. AGGREGATE. 
Line. en — — — 
(a) No. of Ino. or 
are | г. 2, weels.! Amount. Deo. (a) 
Aberd Oorporation | M 5 1.400 + 268 0 iin Y 569 
een Corporation ...... ar А 4 š t > 
As cena, Feb. 98 1% | 8 E 
yr Corporation... we uw - 2! 41 11,676 + 177 
Barnsley esses %% % 9 oo 76 і 168 + 6 8 1,906 v 43 
Barrow .iuooes mese n 98 ' 140 | + 85 8 453 + 233 
Bexley District Council... .. Mar. 4 115 as | 93 8,753 . 
Birk €e€90090900900900000*9 — э 6 91 T 68 | eee eee [I 
Birmingham Corporation... » 5 sii 9 2,635 › 
* Birmingham waysCo. , б] 4,707 - 187 9 4,588 + J., 481 
e, И caste n Mi 
n...... ө - | H 4 i= 23 
B 1 апа ойжо. „ 6] 200; 1 100 , ә - вә 
Blackp'l,St.Anne's&Lytham ,, 8 141, + 141 118 2.687 + 3,058 
Bolton Corporation „ 6] 181 — 84 49 ' 89:79 + вәз 
Bournemouth i » 2 теч ane 48 ' 48,745 ane 
Bradford Corporation ejo 6 | 8,298 | - 95 47 181,706 i+ 35.5 0 
Brighton Corporation ....... „„ 6 653 | - 81 | 48 | 48,392 + 9,518 
Brisbane Tramways ......... | Jan. 20 39,396 | + 53 8 6678 - 46 
*Bristol Trams & ..| Mar. 4 4,199 | — 14 | 15 í 67,165 + 2,477 
*Buenos & .. Feb. 7! 88u |+ $909, 16 | 68,892 + 32,976 
Burnley Corporation. .. ...] Mar. 5 RBI t 211 49 47,786 + 9,225 
Burton Corporation ......... » 6 275 " 81 | 10,538 85 
Calcutta Tramways Јо. — „ 5 ju35,9:5 , + 63,0821 | 10 3818,10 + 363,892 
Cam ath peat hu 7 Ris. 18 | 1,993 © 
Cardiff Corpora on 006000, ove 1 soo ove ove 
Carlisle Tram Co. е . „ sé КЕ | de A 
Central London way. » S| 7,48 + 270 10 | 70,965 + 750 
Chatham & Dist. vei in » 3 443 | + 8! 9 4450 + 908 
City & South London Rly к; 6, 8,985 | + 47, 10 32,176 - 53) 
Cork Electric Trams Co, „ 8 | 855 | - 39 9 84731 - 43 
Darwen согрогцоа — i e 4 180 - 96 49 10,989 - 253 
Devonport & Dist. Trams. . Fob. 26 423 + 65 | 8 ! 8,658 + 629 
Dover Co ration... „60% 6 2 Mar 5 150 = 88 149 i 10,6 {6 = 6 
Dublin Southern Die) „% 4 тс ао 87 К. S 
u outhern A. ” S | 5 
Dublin United. . „„ 4 63,11 — 120 f 9529 + 957 
Dudley—Stourbridge........| Feb. 260 760 74 в 5,88 + 572 
Dundee Co tion ........ Ми. 2 777 + 1111 85,015 + 2,176 
East Ham Councll........... » 8 557 | + T8 | 149 | 82,022 ' 8,655 
Gateshead & Dist. Trams... Feb. 26 838 | + 8 8 6,955 + 4°32 
G v tion. Mar. 5 12,907 + 778 40 513,408 + 51,123 
Gravesend —Northfleet...... Feb 20 205 | + y0 8 | 1,661 + 274 
Gt. Northern & City Rly.... Mar. 5 919 — 98 , 2,689 бев 
Greenock & Port Glasgow. Feb. 26 416 | + P з. 8,753 |+ 593 
Halifax Corporation ......... see ‘ies ped 8 Уе “© 
Hartlepool ways .... „ 23 236 | + 15 8 | 197 + 270 
Huddersfield .................. is уз EN --— me ns 
Hull Co tion ........... | Маг. 5 129954 | + 263 139 93,588 * 7,43 
pier e hes —: EA we : 3 б | E: 1,918 | " 
psw rporation......... T | 272 M 4,445 
Isle of Thanet Oo. ............ „ 5 190 ж 04, .. a | 
Kidderminster & District.. Feb. 26 93 6 8 741 - 47 
Kirkcaldy Co .. .. Mar, 2 191 ә ; 1 191 - 
Lanarkshire Oo...... | „ 3 558 - 9 5.189 m 
Leeds . . o» 5 4,628 - 108 49 | 961,446 + 15,403 
Liverpool Corporation Feb. 27 9,208 | + 23: 9 | 85,818 | + 8,119 
* Liverpool Overhead е | Mar. 6 1,449 | - 45 10 15,143 * 311 
London County Counoll . Feb. 27 9,780 | + 1,545, M8 | 458459 (+ 61,972 
Lowestoft ... "i dre vi ue aoe | E | sis 
Manchester Corporation... Mir. 5 | 10,422 + 9,530 | 87 435,164 + 191,411 
Mersey Railway . . | „ 5 1.359 + 87, 9 | 12808 | 8,07 
Merthyr ............. ene Feb. 24 188 ' 4 13 8 | 16513 + 161 
Middleton ..................... „ 21 | 236 | + ЗІ | 8 | 1,936 + 156 
Newoastle-on- Tyne Corp... | Mar. 5; 8,895 + 400. 9 31,05 |+ 4,381 
Newport (Mon.) . .. . . en QUO 4100 + 255| 98 | 10,059 + 6101 
Oldham, Ashton 4 Hyde. ub. 96 | 473 | - W 8 | 8, |= 172 
Porth (W. A.) Elec. Mar. 41,381 + 204 9 12,655 P 1,699 
Peterborough .................. Feb. 26 101 | - 4 | 8 | 681 Ж 155 
Poole and District............ » 26 2:0, + 1, 8 1,708 | + 83 
Portsmouth Corporation ...| Mar. 5 1,3 5 | - $5 19 68,290 '+ 5,533 
* Potteries ....................... Feb. 26 1,625 4+ Gh} 8 | 12,083 + 992 
Reading Oorporation Ке sis - T | Р ! ase 
Rothesay ....................... | „ 26 42 | + 8 350 + Sy 
Salford tion | Mar. 7| 8,55, + 419 49 195,807 + £0,793 
Bheerness ..................... Feb, 21 48 Ре 8 | 558 vis 
Bheffield Corporation ..... Mar. 6, 8,939, + 168 50 , 22,536 + 18,671 
*Southampton Corporat'n.., „ 3 784 | - 61 9 , 7,671 + 233 
Southend Corporation ...... 8 32 173 - 13 | 48 4,798 (+ 3231 
Southport Tramways ...... | Feb. 29 212| + 15 8 1.898 + 215 
S. Staffordshire Trams. „ 6 718 | -+ 9| 8 5,855 |+ 443 
Sunderland Corporation | Ma. 6 1,017 | 4- 46, 49 65,553 + 9794 
*Swansea Trams ............... Feb. 26 | 448 | + 11 | 8 3,703 i+ 
Taunton Trams ... . „, 28 li- 9 ві в - 14 
Tynemouth and District... — .. 96 198; - 21 8 | 169 + 6 
neside Trams Co... Mar. 2 200 | + 35 | 9 | 249 + 478 
allasey District Council. „ 5 551| + 31 H9 33968 + 8,919 
West Ham Corporation .. T 8 207 nt д 07 ‘ 
Weston-super-Mare ......... Fe». 21 21 2! 8 180 = 1t 
W Corporation | aes fa |o | eis гъа 
W verhampton District Tm » 26 | 882 - 22 8 l 2,630 = 61 
WOreester ..................... „ 2 250 4 112! 8 796 + 877 
ЧУ гехһалта........................ 26 96 8 778 EN 
Yorkshire Woollen Distric: „ 28 54 + 887 8 % + 7 wm 
. | | i | 
(a) These comparisons are with the corresponding period last year. 
artly electrical. t Minus 8 days. 1 Minus 2 days. @PlusSdays. § Plus 2 days 
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NAMB. re Е : DUR | Mak. 9 || a |" - 
High a í £4 d. 
- 5 | ! eat. aL | | ; one fay pal) „ 4—5 5 14 : 3 
ELECTRIC RAILWAYS, TRAMWAYS,&.0. £ s. d. t| ш 4| 5 8/0 | Chili Telephone (fully . es —101 1519 2 
: pL im 44—41 5 2 | 6 | April, Oc ° x St. 6% | National Co Stock.. . 78 —76 6 11 8 е 
Anglo- Arg'tine Sh(1t0900,007)5X s 126 —130 | 4 12 4 ы тве 62 | Do. Det Mod нн i Frei 1 З 
CINE e р Dee (red) 8100 = -. | 10 60 | Do. 6 per Cent. Cum. fo...) 181—1ʃ1 4 2 9 
ге lec. Tramita 8 —8 8 В 0 d ud 10| 6/0 | Do. 3 Srd Prei... 5 —5} 415 3 
Bare ona Portege betty TTE (9000009095090 9 —]10 b M "ES ae | 9/8 | Ро. Б рег on —97 8 12 2 
| — " 95 | .. 5| 2/6 t. (red.) .. 95 
Do. 4 Deb. Stock ed) ы lene can le ao AE UE rbd re рег Con ih as uui 
Do. Б per Cent. Debs.. “invest Ora| 2—8 m oe nd 1 0/7; Oriental . cu a ME mr 
Те E ret Cant Gam Bak ce F | 1| ..| Do. 6 per Cent. Cum. 518 8 
Do. Cent. Cum. Prov. Certa. .. 97 —109 4 8 8 ee ee ! 5 3/0 United River Plate e*6980^96, 0529000990 69500995 4 15 3 
Do. 4% per Cent. Deb. eOrd...| 191—301 4 10 0 | Feb, Aug 5 9/6 | Do. 5 per Cent. Cum. od.). ] 102 - 108 | 15 3 
!Bristol Tramways and Carriage Ord. . 104—104 | 8 15 11 = st. 5% |* Do. 5 per Gent. Deb. Stock (red.)...... 
Do. (per Cent, Debs, . r 1 — 3 14 0 | Feb, Aug See СТАНАТ асру ia |. 
Bun pin Elec. Riwy. Def. Ord. 30 58 Н 3 3 i | 1| 7 ооа, ne 5 E TP 
Do. Pref. Ord. shag a овоо 5 1 —10} 4 13 0 a ws е. St. 4; Do. 4} 1st Db. Stk. Prv. Cts. (rd. ооп.) 1 -1 5 18 6 
D» 47 . at Mort. Beba. . 103 i101. : Ш i ae . | .. f| 10/16/ Bournemouth & грек. Bup. 9 5 1 5 : 
ИЙ 98 —1 А 10 4/6 Do. 4 per en Pref КЕТТЕТ 1 -n 5 4 
Do, Vancouver Power Debs.... —10 |8 0 0 $i 6% Cum. Second Pref. ......... 6 7 
VVV Feb, Aug | dix] Do: di per Gant. Paß. Stock (red) 100 —1 | 4 6 7 
Do. 6 per Cent. Cum. Pref. ....... 120 —193 4 1 4 ө Вгош1е Fern E ee 3 —10 4 156 3 
Do. 5 per Cent. Perpetual Debs ... 91.9 еа ss b "^ Brompton & К Kensington Elec. Sup.Ord 10 10 8 8 4 
Buenos yres an а Belgrano TTTTITE —5 5 4 0 "X 8 6 7 per Cent. Pref. 009900*0050899* 00000 i- 4 12 10 

De 6 т Cont, “д Cum. Pref....... 5 14 8 l tri Su 1 Ord. 33 eg 7 
Do. escono %%% „ „ „6 %%% „ 00 %% % % % % %%% IM 104 5 4 13 6 2: 8,0 окои ies Cons Guar. Db. Stock 106 —109 : ч В 
ро, T or Coni, Dele. is а b а авва g Orosa & Strand Eleoirio Sup... fl 4 3 2 

Do. r Cent. Pref. ....... өзөөө өө» 410 0 

Buenos Ayres Elec. Trams 995 ы 98 —100 5 0 8 * 13 Do. City Underiaking 44% Om. Pref. { = " 
coe ре Btk. ше) 22 | et |4 9 8 2d 14 | Do. QUO ык mE 8)........ 101-108 | 818 5 
alou Tram —107 4 ee . 4 De „6% %%% TT 11 t 
Do. 43 1st Deb. ‚ Stock (төй)... = 810 0 | t к 20 „ейел lecti Supply Ойша... | RN i 8 1 
Central Landon Ordinary Steck pus 2-05 b 4 4 | June, Dec эф) . 5| 26 |, 111 ae eden 10}—11} | 618 4 
Vo. per Cent, Pref. Nock тет 98 —101 | 8 19 9 » k 50 | city T 18—14 |4 6 9 

; = . r Ce 

%%% 100 cis sat ek . “fx |* Do: ö bor Cent. Dob took rod. . uere eee 
сере: s.5%Cm.Pri| 43-5} |415 3 » „| 44% | Do. 417 3nd Deb. Stock (red.) .. Ori| 7-5 |4M 3 
City of B сЕ аш e ои, 99 —102 | 8 19 0 » 410 | County of London & Brush Prov. 11—12 5 0 0 
M t South London Пе Con. Ord. 49 —52 4 11 4 | Feb, Aug 6/0 | Do. 6 per Cent. Cum. Pr ail БЕЛҮ тей.) 103 —109 4 2 11 
“Do. рег Cont. Perp. Pref. (18) —“ 123 —136 | 8 uo hine 0 Do. tend Deb Stock Prov, бапа | 99 10% >. 
Do. (1896) FFC di п E { 3 8 e 27,0] Do. Second De ricity Supply Co. Оға] 51—6 { у i 
Do. 4 per Gont. Perpetual Doba . 109 —112 | S11 7 May, Nov 44 Во C 
Do. 4 per Cen L ЭУ Db. (rd.) 102 —105 4 16 6 e .. | Havana Electricity Co. Shares 74-8 5 0 0 
Colombo Trams tg 14 Ona. 134-184 4 1 6 A 36 | Hove Electric Lighting Ord..............-. ioc M d 
Dublin United Trams, (1896 16 —16 |815 0 A I of W. Elec Lt. & Power44%Db St (сй) "e 1 
oper Cant Proh рны 8—4 |710 9| X 20 Kalgoorlie Rice. Комета а Tabou. аг, jur 
1 ra & Gity Riy. Prf. Ord (4%)| 1—8 | B18 0 m 6x È e or Cont. lst Pref. eee] бст 4 Б 9 Jan, 
ty Rly. Prf. ж Hill ; 
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age herben B. Trama FTESA PE] , d gia |? dri e c E E e b 
ов ee : о ЁН 
. 412—413 2 10 5 | Feb, Aug 4 Do. 4} per Cent. Deb. ота йон loo os 3 11 % E 
Me Neal OR t. Pref hicie: 9j—10j | 417 6 Feb, Aus Z|. И» т Cent. Mrt. Db prit lr 95 —98 411 % „„ 
t Do. 5 per Cent. Pref.............. e| 984-1004 3 19 10 | Jan, July | .. 100 15 ма Midland Eie lec.Corp. гомо 3 11 4 5 9 Мама... ~ - 
t Do. 1 рег Cent. Deb. 5% Cum, Pret. 11 —11 4 7 0 э 11 1125 1 60 Notting Hill Electric Ord. 6 „ „„ 6 6 „„ 060% |> 102 3 19 0 és | ў Й 
190. 4% Int Mort, Deb. Stock... 101 —103 | 8 18 5 Е aedi ч 100 4% | Do. 4 per Cent. d Mo Mort. Debs. wu 8-0 |41 8 Maren ay - 

0 6 —9 L ө 33] Е: Oxtord lectric Ord. ...... ...... -9 4 0 9 5 . 
Mersey Con. Ord. Stook........... —ͤ . 2 15 Е 123] .. --4% Deb. Stock . . 90 m “ 

; Cent. Perp. Pref. ...... 12 — = e] o St. 44 ое i-1 а e 
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Potteries Electrio Traction Ord, ...... 5—10 |5 ben, aus .. | 6] 26 | Ur 2 1% 5 Mar, Sept . 
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elt Морето eat kissd) 28 —1й |4 0 6 | dune, Doo) „ 82 4 | De. брег Cont Cum. Prot Bab. Cl Bos 2 5711 1 _ 
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Wont Coni "Cont Debe D. e ws |a i's ben, jay) 2 EAS шоно TUE Cam. Bret. i-i bau Ic 
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NOTES. 


Mr. HOBART read an interesting Paper on electric motors 
at the Institution of Electrical Engineers last week, and it is 
to be regretted that it was not accorded a better discussion. 
Of the four speakers who took part in it, one only offered any 
serious criticisms, although the Paper bristled with contro- 
versial questions. Mr. HonaRT's comparison of continuous 
and alternating-current machines was not quite as favourable 
to the former as it might have been, the officiencies which he 
gave them being rather lower than is customary nowadays. 
The result of this was that the intersection of the efficiency 
curves of the two types of machines occurs at the very low 
speed of 250 revolutions, whereas at much higher speeds than 
this the continuous-current machine might still be more 
efficient than its rival. This may partly be accounted for by 
Mr. HOBART’'S assumption of rather too high a friction and 
windage loss for the continuous-current machines in com- 
parison with the values for alternating. They must certainly 
be larger on account of the larger armature, but the difference 
appears rather exaggerated. In general, however, Mr. 
Howart’s Paper is one of the most valuable of recent con- 
tributions to the subject of motor design. 


се 

THE second Paper read at the Institution. of Electrical 
Engineers last week was by Mr. F. F. BENNETT of Manchester, 
and surprise is being expressed on all sides that the Council of 
the Institution should have accepted it for reading at one of the 
London meetings. Its chief value is in demonstrating the fallacy 
of attacking an engineering problem entirely from the stand- 
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(Мг. Н. M. Sayers, Мг. JacoMB Ноор, of the London and 
South-Western Railway, and Mr. G. J. MORRISON) took part in 
the discussion, and their remarks, which we shall publish next 
week, clearly showed the lines upon which practical engineers 
and railway managers must consider the question of railway 
“electrification.” It is not our policy to condemn any man 
unheard, and we, therefore, publish an abstract of Mr. 
BENNETT'S Paper in this issue; it will also serve as a preface 
to the interesting remarks made by the three engineers, who. 
spoke with authority on a subject upon which they, at any 
rate, are qualified to speak. 


THE evil effects of Standing Order 22, relating to the con- 
sent of the local authority in respect to tramway schemes, has: 
been emphasised in quite a new direction this week. In our 
Parliamentary columns will be found a report of the proceed- 
ings before the House of Commons Committee which has been 
considering the Torquay Tramways Bill, promoted by the 
Dolter Electric Traction Co. In order to obtain the consent 
of the Torquay Corporation, the company had to insert a 
special clause giving protection against electrolytic action in 
counection with the Corporation gas and water mains 
additional to the protection afforded by the Board of Trade 
regulations. This clause has been allowed in one or two 
instances, but in most cases it has been refused, as the Board 
of Trade authorities consider it to be unnecessary. The Cor- 
poration, however, only supply gas over a small portion of the 
town, the remainder being served by the Torquay Gas Co., 
who sought a similar protective clause. Counsel for the pro- 
moters frankly stated to the Committee that, had they had a 
free hand, this special clause would not have been granted to 
the Corporation, but that it had been forced upon them, in 
the phrase of Mr. BAGGALLAY for the gas company, “ with the 
pistol at their heads." In spite of this, however, the Com- 
mittee allowed the gas company's claim, and gave them the 
clause asked for; but in making this announcement the Chair- 
man made the important comment that a precedent would not 
be created by this action, as the clause to the gas company was 
granted owing to the promoters having given similar protec- 
tion to the Corporation. It was clearly understood that the 
technical question had no bearing upon the decision of the 
Committee ; in fact, they decided not to hear Prof. AYRTON 
and the other witnesses whom the gas company had ready to 
give the usual evidence as to the effect of electrolytic action 


point of averages and official returns. Three gentlemen only upon gas pipes. 
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IN the course of his second Cantor lecture at the Society of 
Arts, on Monday evening, Mr. BERTRAM BLOUNT called atten- 
tion to the use of sodium as a means of storing energy. He 
said that, if used in some form of primary battery, it would be 
even more efficient than petrol, and that if only this form of 
battery could be devised the traffic question would be solved. 
The problem, however, is by no means an easy one, and the 
effect of sodium coming into contact with water is one that 
constitutes a serious objection. Acetylene is very excellent in 
its way; but there is, nevertheless, a very distinct element of 
danger in the manufacture of the gas from calcium carbide. 
Similarly, sodium is a substance that should not be treated 
without due respect, and any attempts to solve the problem 
propounded by Mr. Віосхт should not be undertaken without 
wide knowledge of the subject and a familiarity with the 
curious vagaries of sodium. We are inclined to think that 
the lecturer did not intend his proposition to be taken too 
seriously. 


THE N-rays are developing new qualities with a somewhat 
bewildering rapidity. M. BLONDLOT has made two observa- 
tions which partly explain and partly complicate matters. 
The change in the luminosity of a feebly illuminated screen 
appears to be due to a change in the direction rather than 
the intensity of the emission or reflection. This fact would 
get rid of some of the theoretical difficulties which lie in the 
way of an explanation of these delicate and elusive effects. 
The other observation which we report this week is that 
there is a kind of N-rays which reduces the intensity of 
phosphorescence, emission, or reflection, instead of increasing 
it. This, we suppose, means that the emission of light 
becomes more tangential than normal to the surface, since 
the latter is supposed to be looked at along the normal. 
But the discovery which will create the greatest interest is 
undoubtedly that of M. Н. BaGarp, who has succeeded in 
reproducing the rotation of the plane of polarisation in a 
magnetic field which was first produced by FARADAY in 
the case of ordinary plane-polarised light, and is usually 
known as the Faraday effect. Since ordinary light consists 
of waves about 100 times as long as those which make up 
N-rays, and since according to FARADAY, the rotation increases 
as the waves become smaller, it was natural to expect the 
Faraday effect to be very large in the latter. This has been 
fully verified by M. BaGarb, who obtained rotations in 
aluminium and in carbon bisulphide such as can in ordinary 
light only be obtained in quartz. By the time that all the 
other optical analogies of N-rays are worked out, we may 
expect some very interesting developments. 


Or the three kinds of rays given off by radio-active bodies, 
the y-rays have appealed least to the physicist, and there has 
been some doubt as to their proper position in connection with 
the disintegration theory of radio-activity. While on the one 
hand their properties resembled those which could be ascribed 
to Rontgen rays of greater penetrating power than those 
produced hitherto, it was noticeable that they differed from 
Röntgen rays in one important particular. Experiments made 
by the Hon. R. J. Srrurr had shown that the conductivity in 
gases by y-rays varied approximately with the density of the 


gas, while in the case of Réntgen rays there is a wide diver- 
gence from this law. Mr. A. S. Evk, in a letter to last week's 
Nature, describes some experiments he has made with Rüntgen 
rays of high penetrating power at the suggestion of Prof. 
RUTHERFORD. These rays, produced by a particularly 
“hard” X-ray tube and a powerful induction coil, were found 
to impart to gases conductivities that did not follow the 
density law and were more nearly in accordance with the 
relative conductivities obtained for the y-rays. This, as Prof. 
RUTHERFORD points out in a letter accompanying that of Mr, 
EvE, removes the strongest objection to the view that 
y-rays are nothing more than an extremely penetrating 
type of Réntgen ray. It is thus reasonable to expect that 
these rays are set up as a result of the sudden expulsion of the 
B. particle from the atom of a radio-astive body. On this 
hypothesis, in accordance with the theory of the nature of 
Röntgen rays developed by Sir GEORGE STOKES and Prof. 
J. J. THOMSON, “soft” Röntgen rays should arise at the point 
of incidence of the f-rays. Мг. EvE's results, together with 
Prof. RUTHERFORD’s deductions from them, give us an 
important link in the chain of experimental evidence support- 
ing the disintegration theory for the explanation of the radio- 
active phenomena. 


— — 


AN attempt to insert the famous Bermondsey clause in 
the Marylebone Borough Councils Electric Lighting Bill, by 
means of an instruction to the Committee, was decisively 
negatived in the House of Commons on Tuesday. The 
debate on it (briefly reported in our Parliamentary Intelli- 
gence columns) was interesting for the fact that it elicited from 
Mr. Bonar LAW, as representing the Board of Trade, a state- 
ment that the Board refused to insert this clause in any 
Electric Lighting Provisional Orders, and were opposed to li 
on principle. The Parliamentary Committees, who are some 
times influenced by the oratory of those representing the 
gas interests, should take due note of Mr. Law's state 
ment, and remember that the insertion of the clause in 
question would in all cases be distinctly in opposition to 
the views of the Government Department in question. The 
“ Bermondsey ” clause, it will be remembered, makes it obli 
gatory for a municipal electricity undertaking to raise the 
price charged for electrical energy if a loss is shown on the 
first year’s working. In the case of Marylebone, such 3 
condition would irrevocably. damn the undertaking, for, 
saddled as the Borough Council will be with a large capital 
expenditure, it will only be by maintaining a comparatively 
low tariff, and doing their utmost to popularise electric light 
and power and improve the load-factor, that they will de 
able to make the undertaking pay its way within the firs 
few years. 

AT the first meeting of the newly-elected London Council 
which was held on Tuesday, an important letter was read from 
the Board of Education. It will be remembered that the vld 
Council prepared a draft scheme for an Education Committee 
and that exception was taken to it by numerous educational 
authorities, on the ground that no provision was made for 8 
inclusion in the Committee of authorities on higher and technr 
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cal education. Petitions in great numbers were prepared and 
submitted, praying that the scheme might not be sanctioned, 
and a question was asked in the House of Commons ; in spite 
of all, however, the Board of Education has approved the draft 
scheme. It was thought that, in view of the recent elec- 
tion, the Board would have delayed their approval, and thus 
have given the new Council time to re-model the scheme, but 
matters seem to have been rushed through with undue haste, 
and the present position is undoubtedly serious. Even the 
Board of Education seems loth to accept responsibility, and 
shelters itself by saying that, owing to the grave duties 
imposed upon the London County Council by the London 
Education Act, it is unwilling to press for modifications in a 
scheme framed by the Council. Thus, it is clearly pointed 
out that the scheme ought to have been modified, and although 
the Council is largely responsible for the blunder, yet it is 
obvious that the Board of Education is also to blame for 
having given its approval, even under protest. 


— «oe 


ANOTHER event at the London County Council meeting will 
not be without interest to our readers. We refer to the elec- 
tion of Mr. J. W. BENN as Chairman of the Council. Mr. 
BENN's name has long been familiar as Chairman of the 
Highways Committee, à responsible position which he has 
occupied during the construction of the South London tram- 
ways. During his long tenure of this office, and as one of the 
first members of the Council, he has earned considerable dis- 
tinction; but it is nevertheless surprising that the Council 
should have elected so essentially a party man—and one with 
extreme radical if not socialistic views—as their Chairman. 
Although many miles of an excellent electric tramway 
system have been built by the Highways Committee, yet 
this Committee, under the guidance of Mr. BENN, has been 
instrumental in opposing every other electric traction scheme 
in the metropolis. Moreover, considerable delay and unneces- 
sary expense was occasioned by the lavish use of the conduit 
system of traction on many routes where the ordinary trolley 
system would have been quite suitable ; the ultimate result 
being that some Borough Councils to the north of the 
Thames expressed their intention of refusing their sanction to 
electric tramways in their areas unless they, too, were to have 
the conduit system instead of the overhead. In the manner 
in which Mr. BENN treated requests for information with 
respect to the Belgian rail contricts and the working of the 
“Fair Labour Clause” of the Council’s specifications, he 
has laid himself open to severe criticism. While admitting 
that Mr. BENN has worked hard as a member of the 
London County Council, and while honouring him for uphold- 
ing his opinions against all comers, we cannot but regret that 
a Chairman has not been chosen who had shown himself a 
better friend to the electrical engineering industry. 

In The Electrician of February 19th we called attention to 
the fact the American Society of Civil Engineers had not 
decided whether to accept Mr. CARNEWIE's offer of the use of 
a temple of engineering, common to all the American engineering 
institutions. Some of the Civils ” of America were of the 
opinion that they would suffer loss of dignity by associating 
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so intimately with the other branches of the profession 
and, therefore, decided to put the matter to the vote. The 
result of this vote has just been published. It appears that 
1,134 members were against the acceptance of Mr. CARNEGIE’S 
offer and only 662 in favour of it, while no less than 700 
members either abstained from voting or expressed themselves. 
neutral. This means that nearly half the total number of 
members expressed their actual disapproval of the scheme. 
It is difficult to understand why the American Society of Civil 
Engineers have seen fit to adopt this attitude, especially as 
their present quarters are not sufficiently large to accommodate 
an annual general meeting. Their membership roll is not 
likely to decrease, and it will, therefore, be necessary to pro- 
vide further accommodation without delay. Whatever dis- 
advantages or benefits may accrue to the Society by this 
action, it is obvious that the respect in which they are held by 
sister institutions will not be increased. The American 
Institute of Electrical Engineers, the American Society of 
Mechanical Engineers, the Institute of Mining Engineers, and 
the Engineers’ Club of New York, have already accepted 
Mr. Carnegie’s offer. 
——— ——— — 


An Unseasonable Thunderstorm.—A severe thunderstorm 
occurred at Weybourne, Norfolk, on the afternoon of March 8th, 
when a house was considerably damaged and one of its inmates 
injured. A local newspaper observes that all the glass and 
metal work in one room was broken and twisted, and that 
another house which was connected to the first by an overhead 
electric bell wire was also damaged. 

Royal Society.— Among the Papers down for reading yester- 
day were the following :—On “The Construction of some 
Mercury Standards of Resistance with a Determination of the 
Temperature Coefficient of Resistance of Mercury," by F. E. 
Smith, communicated by Dr. К. T. Glazebrook, F.R.S. ; on 
“The Effect of a Magnetic Field on the Rate of Subsidence of 
Torsional Oscillations in Wires of Nickel and Iron, and the 
Changes produced by Drawing and Annealing,” by Prof. A. 
Gray, F.R.S., and A. Wood. 

Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Dominica—Martinique ...... May 9, 1902 .. — 
Bt. Lucia—Martinique ...... May 9,1902 .. — 
Cayenne — еігов ........ Aug. 18, 1902 .. — 
Relasi-Isea (Yemen)—Camaran Oct. 22,1902 .. — 
New York—Hayti .......... Apr. 18, 1903 — 
Tourane-Amoyõ Nov. 10, 1908 — 
Tarifa—Tangier ............ Jan. 18, 1904 — 
Oran—Tangier ............ Feb. 3, 1904 Mar. 11, 1904 


Cape St. саме —Haiphong Mar. 7,1904 .. — 
Electricity and Therapeutics.—In the course of a lecture on 
“ Physics Applied to Medicine," delivered before Birmingham 
medical practitioners, Sir Oliver Lodge said he believed that 
lightning or Leyden jar discharge effects were not necessarily 
fatal, but only of the nature of temporary paralysis, and that 
artificial respiration, if continued long enough, would cause the 
heart to start again, unless there was actual destructive 
damage from explosion. He had given his assistants instruc- 
tions that if one received a Leyden jar discharge he was to be 
subjected to treatment identically similar to that for drown- 
ing for at least three or four hours. | 
The c.s. ‘Scotia. —News was received in London late o 
Thursday last week that the submarine cable-laying and 
repairing steamer Scotia, recently purchased from the 
Telegraph Construction and Maintenance Co. on behalf of the 
Commercial Pacific Cable Co., had gone ashore on the Catalan 
Shoal at the entrance to Guam Harbour, in the Ladrones. She 
was on her way to Guam to make some alterations in the 


dispositions of the shore ends of the Commercial Pacific Com- 


pany’s cable at that place. The Scotia,” which is a total 
wreck, was one of the oldest of the cable steamers in the world’s 
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cable fleet, having been built by R. Napier & Sons as far back 
.8s:1862. She was an exceptionally well-built vessel, and 
notwithstanding her age held the highest certificate. She had 
on board a quantity of valuable cable, and the work of salving 
this cable is to be carried out by the Eastern Extension 
"Telegraph Co.'s c.s, ** Patrol." 


The Forthcoming International Electrical Congress at 
St. Louis.—Mr. Bion J. Arnold, President of the American 
Institute of Electrical Engineers, has appointed the following 
fne reception committee for the International Electrical 
Congress :— 

John W. Lieb, jun. (chairman), Calvin W. Rice (vice-chairman), E. G. 
Acheson, E. K. Adams, William A. Anthony, A. H. Armstrong, J. C. 
Barclay, Alex. Graham Bell, Louis Bell, Charles S. Bradley, N. F. Brady, 
C. F. Brush, H. W. Buck, George Bullock, H. S. Carhart, J. J. Carty, 
C. A. Coffin, C. D. Crandall, F. B. Crocker, H. L. Doherty, Alex. Dow, 
Louis Duncan, Gano S. Dunn, Thomas A. Edison, Charles L. Edgar, 
W. C. L. Eglin, R. A. Fessenden, S. D. Field, Frederick P. Fish, B. 
Gherardi, W. E. Goldsborough, Hammond V. Hayes, Carl Hering, Peter 
Cooper Hewitt, J. W. Howell, C R. Huntley, Samuel Insull, D. C. 
Jackson, William J. Jenks, Francis W. Jones, John F. Kelly, A. E. 
Kennelly, W. A. Kreidler, Н, Ward Leonard, Herbert Lloyd, T. D. Lock- 
wood, John Martin, T, C. Martin, J. H. McGraw, E. L. Nichols, R. B. 
Owens, F. S. Pearson, W. A. Pearson, F. A. C. Perrine, Halph W. Pope, 
W. V. N. Powelson, Charles W. Price, M. I. Pupin, Samuel Reber, E. W. 
Rice, jun., A. L. Riker, E. B. Rosa, Charles F. Scott, Samuel Sheldon, 
Frank J. Sprague, William Stanley, C. P. Steinmetz, L. B. Stillwell, 
H. G. Stott, F. H. Taylor, Charles A. Terry, Nikola Tesla, Elihu Thomson, 
Calvert Townley, W. D. Weaver, George Westinghouse, Edward Weston, 
Schuyler S. Wheeler, J. G. White, W. F. White. 

Speed Regulation on the Cascade System. In a recent 
issue of the Elektrotechnische Zeitschrift, Mr. E. Danielson 
describes a three-speed, three-phase induction motor installed 
at the iron works at Sandviken (Sweden). These works are 
supplied with electric energy (2,700 H.P. at present) at 20,000 
volts pressure and 50 ~ per second from a waterfall 33:5 miles 
distant. The motor in question is really a combination of two 
motors, which are mounted on one bedplate, and possess a 
common shaft supported by three bearings. While the main 
motor has 14 poles, a rotor of a diameter of 41:3 in. and an 
airgap of 0-059in. the smaller and auxiliary one, possessing 
a rotor diameter of 21'51п. and an air-gap of 0:019in., may be 
run at will as a bipolar or 4-pole motor. Starting is effected 
by resistances placed in the rotor circuit of the main 
motor. When the latter alone is supplied with energy, the 
speed of the set is 428 revs. per min., but if the auxiliary 
motor is electrically connected to the main motor in cascade 
fashion, the speed is 375 and 333 revs. per min. respec- 
tively, according to the auxiliary machine being run with two 
or four poles. At all speeds the maximum output remains the 
same, but the efficiency and power-factor vary somewhat, as 
may be gathered from the following table, in which 2 = 
efficiency and cos $ = power-factor of the combination: 


Output 50 H.P. 100 н.р. 150 н.р. 200 н.р. 

Revs рег min. | 7 Tosg n. Cos . 7 Cosg. | v. Coso 
428 s0 | 77 | 87 | 89 90 92 90 92 
375 76 60 86 78 88 82 87 83 
338 80 | 58 | s6 | 76 в вм | во 


| 


and since the frequency in this motor never exceeds 1? сус 
per sec., the corresponding iron losses are small. 


High-tension Continuous-current Power Transmission.— 
Mention was made in The Electrician of January 1st, p. 405, of 
a 22,000-volt continuous-current generator, built by the Com- 
pagnie de l'Industrie Électrique et Mécanique of Geneva, for 
testing the St. Maurice~Lausanne transmission line. A similar 
dynamo, generating 1 ampere at 20,000 volts when running 
at a speed of between 600 and 700 revolutions, has recently 
been supplied by the same firm to the Imperial Technical 
College of Vienna. Exciting current is supplied by a small 
110-volt generator, the armature of which is mounted on the 
same shaft as that of the main dynamo. The armature has 
open slots, and the coils are former-wound. A fixed com- 
mutator, having 96 segments, is employed, and condensers are 
suitably connected up to it so as to diminish the sparking. 
Some further interesting data on the subject, the outcome of 
experiments upon the line by the contractors, are recorded 


The rotor of the auxiliary motor is of the squirrel-cage type, 
es 


below. The earth was used first as a return conductor in 
the ordinary sense, with the transmission voltage equal to 
the maximum pressure allowable between line and earth, 
and then as the middle wire in a three-wire system with 


a voltage between the outers equal to double the voltage 


between earth and either of the outers. On September 10, 
1902, during damp and partially foggy weather, the trans- 
mission line St. Maurice-Lausanne was fed with continuous 
current at 20,000 volts, and the total leakage amounted to 
0:01299 ampere, which corresponds to a loss of 0-0866 watt 
per insulator. When the earth was substituted for one con- 
ductor during the ordinary service of the power transmission, 
the drop of volts at the earth plates at Lausanne was observed 
to be 25 volts, and that at St. Maurice 185 volts, the resistance 
of the earth being negligible. 


Single-phase Traction in America.—The first American 


railway lines to be converted to single-phase electric traction 


are the interurban railways connecting Fort Wayne (Ind.) with 
Springfield (Ohio) and Indianapolis with Connersville (Ind.) 
respectively. While the former is about 110 miles long, the 
second line has at present a length of 53 miles, but it is 
intended to lengthen it eventually to Hamilton, the total 
distance electrified being then 93 miles. It was at first decided 
to work the Indianapolis and Connersville line on the continuous- 
current system, but after a subsequent investigation with regard 
to initial cost and running expenses, the manager and the con- 
sulting engineers decided to abandon their first scheme in favour 
of the single-phase system. The power station, as far as the 
engines and generators (which had already been ordered) were 
concerned, is to remain as first laid out. Electric energy will be 
generated at a pressure of 2,300 volts by two 500kw. three- 
phase generators. The pressure isto be increased to 16,500 
volts by step-up transformers, and energy will be transmitted 
on the Scott two-phase system to six sub-stations equipped 
with stationary transformers and located about every 10 miles 
along the line. Half of these sub-stations are connected to 
the one-phase, and the other half to the other, the pressure 
being reduced to a line voltage of 3,300 volts. On the car, 
again, the voltage is reduced to suit the working conditions. 
The trolley wire is to be of No. 000 B. & S. gauge. On the 
Fort Wayne and Springfield line induction control (by means 
of a rotatable-core transformer) is to be employed, but on 
the Indianapolis-Connersville line rheostatic control is to be 
used, because the cars, in this case, have to be worked with 
continuous current within the confines of the city of Indiana- 
polis. Each of the 10 cars which have been ordered will be 
equipped with four 75 H.P. motors, the gearing being such as 
to correspond to a normal train-speed of 42 miles per hour. The 
conversion will be carried out by the Westinghouse Company 
of Pittsburg. 

Electrical Methods of Measuring Temperatures.—In the 
third and last of his lectures on the above subject at the Royal 
Institution on Thursday of last week, Prof. Callendar demon- 
strated the applicability of electrical methods for taking indi- 
cator diagrams. For this purpose a motor cycle had been 
rigged up in the lecture room, and five thermo-couples had 
been screwed from the outside into the cylinder wall of its 
small internal combustion engine. Since the thickness of the 
cylinder casting is but about !in., the temperature indications 
of the thermo-couples could be taken to represent also the 
internal temperatures. One couple was placed near the 
exhaust, another near the inlet, and the remaining three were 
fixed near the top, the middle and the bottom of the stroke 
respectively. First of all, Prof. Callendar determined the 
temperatures at these various points. He proved experi- 
mentally that the temperature at the exhaust side of the 
cylinder was considerably higher than at the inlet side, but 
that, by directing a blast of air from a small fan against the 
exhaust, this order of things might be reversed and the engine 
rendered more powerful in consequence. The measurement of 
the temperatures at the three points of the stroke brought out 
the interesting fact that these temperatures—contrary to 
expectation —differed but little, the explanation being that 
the heat generated in the combustion chamber was rapidly 
transported to all points of the stroke by the piston. Most 
interesting and instructive were the indicator diagrams of the 
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engine, which were made visible to the appreciative audience 
by means of a beam of light thrown by an oscillating mirror 
on the screen. The diagrams were perfectly continuous at 
the very highest speeds (about 2,000 revs per min.), and with 
their aid the influence of a retarded or advanced spark and of 
various compositions of the gaseous mixture and so on could 
be studied toa nicety. It is to be regretted that want of time 
prevented the lecturer from fully carryiug out his programme, 
as the syllabus included several items, chiefly connected with 
steam engine practice, which cannot be studied with the same 
ease and accuracy by other methods. 


Messrs. Graham, Morton & Co.s New Works.—A visit 
of inspection was paid to the new Hunslet Works of Messrs. 
Graham, Morton & Co. (Ltd.) on Friday last. While there 
is comparatively little that appeals to the purely electrical 
engineer, there is, on the other hand, much of general engi- 
neering interest about the works. The ground on which the 
works nowstand was an unoccupied field so late as May, 16, 1903; 
on that day, however, an army of Messrs. (Graham, Morton's 
employés arrived, and work was commenced immediately. 
The works were in full swing on November 2nd, only 
54 months having been required to complete the task. The 
mein floor of the works is 420ft. in length overall, and its 
width is 150ft. ; the roof and side walls are of glass, supported 
by massive steel girders, which were punched, drilled and 
fixed on the spot. The offices are well built and hand- 
somely furnished and decorated, and it is clear that no expense 
has been spared in equipping both works and offices with the 
most modern plant obtainable. Electric driving has been 
adopted, the power house containing two 150kw. and one 50kw. 
generators directly connected to Belliss high-speed vertical 
engines. There is also one double-acting hydraulic pump, 
working at a pressure of 1,200lb. to the square inch. 
The motors are 220-volt semi-enclosed machines, and were 
supplied by the Phenix Dynamo Mfg. Co. Their aggre- 
gate horse-power is 234, of which 84 H.P. is required for 
driving the four overhead travelling cranes, each equipped 
with three motors. These crane motors run at a speed of 
400 revs. per min., and the rest at 600 revs. per min. Sturte- 
vant ''Cutler-Hammer" switches are employed on the shop 
motora, and are fitted with overload and no-voltage release. 
The 50kw. generator, referred to above, was supplied by the 
Phenix Dynamo Co., and, together with all the motors, was 
tested on full load for a six hours' run, with a temperature rise 
not exceeding 70'F. Messrs. Graham, Morton & Co. are to 
be congratulated on the enterprise which they have shown in 
erecting such works, and on the fact that the entire building 
was carried out by their own employes. Their manufactures, 
such as conveying, screening and crushing plant are too familiar 
to need further «description here. 


Recent Advances in Electro-Chemistry.— The second of 
a course of three Cantor lectures on this subject was delivered 
by Mr. Bertram Blount, at the Society of Arts, on Monday 
evening ; the first lecture was reported in our notes columns 
last week. In dealing with the preparation of metals from 
fused electrolytes, the lecturer mid that aluminium was now 
made electrolyticaily and in no other way. It was obtained 
from bauxite, which possessed impurities in considerable 
quantities, silica being the most troublesome. The raw 
material, alumina, was produced from bauxite, and the cost of 
the process of extraction was about one-third of the total manu- 
facturing cost of the resultant aluminium. He then described 
the Héroult process as worked by the Aluminium-Industrie- 
Aktien-Gesellschaft at Neuhausen, and by the British 
Aluminium Co. at Foyers. Attention was called to the fact 
that early efforts were devoted to the production of aluminium 
bronze, whereas the present demand was for hardly anything 
else than pure aluminium. In describing the Héroult process, 
Mr. Blount said that the electrolyte consisted of alumina 
dissolved in cryolite or in an artificial mixture of aluminium 
fluoride with sodium fluoride ; and the electrolyte was kept 
fused by the heat generated by the electric current. This 
method of heating was superior to that in which heat was 
supplied externally, as the heat was applied where needed 
and the walls of the containing vessel were protected by a 
congealed crust of the electrolyte. The anode was of carbon. 


Bauxite for the Foyers works was obtained at Larne, but was 
rich in silica and took up a large amount of soda in the extrac- 
tion of alumina ; this made the process rather expensive. 
Aluminium was about as mechanically adaptable as zinc ; its 
production was hampered to a certain extent by the difficulty 
in obtaining pure materials. The output was very con- 
siderable, that for 1897 being 3,394,000kg., while for 1901 it 
was 7,9:1,000kg., and there was a very hopeful outlook for 
aluminium. Referring to sodium, the lecturer said it was 
very useful for certain purposes, but the demand for it 
was limited. It was now produced solely by electrolysis, 
and the only process employed was that devised by 
Castner, which he proceeded to described by the aid of 
diagrams. Sodium was used in the manufacture of sodium 
peroxide and the production of cyanides. With regard to alkali 
and bleach, Mr. Blount thought the difficulty was in the sell- 
ing and not in the making. There was a big field for 
potassium chlorate as an explosive. He then said that the 
electrolysis of water might be divided into two general classes : 
one in which lead plates in an acid solution were employed, 
and the other in which iron plates in an alkaline solution were 
used. There had been a difficulty in keeping the evolved 
gases apart by means of septa until some ingenious individual 
hit upon the idea of employing a metallic septum and at the 
same time keeping the volts below 3. The third and last 
lecture will be given next Monday. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


SATURDAY, March 19th. 


Roya. INSTITUTION. 
3p.m. Afternoon Lecture V. on The Life and Work of Stokes,” 
by the Right Hon. Lord Rayleigh, F.R.S. 
JUNIOR INSTITUTION or ENGINEERS. 
7 p.m. Conversazione at the Westminster Palace Hotel. 
MONDAY. March 21st. 
FaRabaY Society. 

S p. . Ordinary Meeting in the Library of the Institution of Elec- 
trical Engineers, Papers to be read: (1; The Electrolytic 
Analysis of Gold," by F. Mollwo Perkin, Ph.D., and W. O. 
Prebble, (2) * Thin Film Electrolysis, with an Application to 
Printing," by Chas. R. Darling. 

Society oF ARTS. 

&p.m. Cantor Lecture III.: Кесепі 

Chemistry,” by B. Blount. 
WEDNESDAY, March 23rd. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER Loca. SECTION. 

7:30 p.m. Joint Meeting with the Liverpool Engineering Society at 
the Royal Institution, 20, Colquitt-street, Liverpool. Paper to 
be read: Notes on the Design of Electrical Machinery," by 
J. L. Hunt. 

THURSDAY, March 24th. 

INSTITUTION or ELECTRICAL ENGINEERS: Lereps Locau SECTION. 

7:30 p.m. Meeting at the Yorkshire College. Mr. W. B. Woodhouse 
will open a Discussion in favour of Electric Power Schemes, and 
Mr. W. Emmott will speak from the opposite point of view. 

INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS' SECTION. 

7:30 p.m. Meeting in the School of Technology. Paper to be read : 

~ Photometric Testing," by D. Livingston Sands. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

$ p.m. Ordinary General Meeting. Paper to be read. Direct- 
reading Measuring Instruments for Switchboard Use," by K. 
Edgcumbe and F. Punga. 


FRIDAY, March 25th. 


Advances in Electro- 


PuysicaL SociETY. 

5 p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) Note on the Measurement 
of Small Inductances and Capacities and on a Standard of Small 
Inductance," by Prof. J. A. Fleming, F.R.S. (2) “А Hot-Wire 
Ammeter for measuring very small Alternating Currents," by 
Prof. J. A. Fleming, F.R.S. (3) "The Energy of Secondary 
Rontgen Radiation," by C. G. Barkla. 


INSTITUTION OF Civi, ENGINEERS: STUDENTS’ SECTION. 

8 p.m. Ordinary Meeting. Paper to be read. Тһе Relative 
Advantages of Continuous and Alternating Current for Traction 
Purposes,” by J. M. Kennedy. 

RovaL INSTITUTION. 

“p.m. Evening Discourse: * Liquid Hydrogen Calorimetry.” by 

Prof. Dewar, F.R.S. 
SATURDAY, March 26th. 
Rovar INSTITUTION. 

J p.m. Afternoon Lecture VI.: Тһе Life and Work of Stokes,” by 
the Right Hon. Lord Rayleigh, F.R.S. 


852 THE ELECTRICIAN, MARCH 18, 1904. 


THE LIVERPOOL-SOUTHPORT ELECTRIC RAILWAY. | time. Twelve months ago the work of construction had not 
been begun, yet a scheme embracing 47 miles of permanent 

The electrical equipment of the Liverpool-Southport section | Way, @ transmission plant of 12,000 H.P. and a complete trair 
of the Lancashire and Yorkshire Railway (a brief description | System has now been carried out. It is further to be remem- 
of which appeared in our issue of January 186) is now practi- | bered that this has been achieved without interference with 
cally complete, and the new trains will probably run for the running of the steam service. The work reflects great 
regular passenger traffic next week. This will be the first | credit upon all concerned. 
section of a main line of railway to be worked electrically in The distance between Liverpool and Southport is nearly 
this country, although the first electric railways in the United | 183 miles, the total length of track equipped being practically 
Kingdom were opened as long ago as 1883. A few historical | equivalent to 47 miles of single line. The gradients on the road 
notes with regard to the history of British electric railways | are slight, and there are but few curves, the steepest gradieut 
will be found in our leading article this week. By the courtesy | being a short length of 1 in 85 near Waterloo, and the sharpest 
of Mr. J. A. F. Aspinall, general апара of the Lancashire | curve one of 7 chains at Southport. With these exceptions, 
and Yorkshire Railway Co., and Messrs. Dick, Kerr & Co., the | the line is level and straight. As seen in the map (Fig. 1), 
contractors, we have had the opportunity of inspecting the | there are 14 intermediate stations, which lie at an average 
line, rolling stock, power-house and one of the sub-stations, | distance of about 1 mile apart on the southernmost portion of 
and the engineers of both companies have given us every | the route, but are more widely separated on the northern 
facility and supplied us with all the information necessary for | portion. The traffic is almost wholly passenger, business 
making our description as complete as possible. people going to and returning from Liverpool in the morning 
and evening, with a considerable shopping and miscellaneous 
traffic during the daytime. 

Under steam conditions there are about 36 trains per day 
in each direction between Liverpool and Southport ; a similar 
number running in each direction between Liverpool and Hall- 
road, a station some 7 miles from Liverpool. The majority 
of these trains stop at every station, a few expresses being run 
in the morning and evening for the accommodation of the 
business men. The running times are at present as follows :— 
Express trains 25 minutes, stopping trains 54 minutes, Hall- 
road stopping trains 25 minutes. The total train-mileage per 
diem is about 1,900. Under the new conditions the train 
mileage will be increased to 3,200. The number of trains in 
each direction between Liverpool and Southport will be 
increased from 36 to 65, and between Liverpool and Hall. 
road from 38 to 54. Moreover, the running time from Liver- 
pool to Southport will be decreased from 54 minutes, at pre- 
sent, to 87 minutes, and from Liverpool.to Hall-road from 
25 minutes to 17 minutes; the schedule time of the fast trains 
will remain unaltered, but there will be an express in each 
direction hourly, instead of only rarely. In addition to this, 
the express trains will run on to Crossens, giving that suburb 
a service of 17 trains each way during the day. A portion of 
the new time-table is given in Fig. 3. These arrangements, 
however, do not represent the ultimate capacity of the line, 
ated А : and if the traffic in the course of a year or two were to demand 
Litherland JG] ; т it, there would be no difficulty in running an even more 
frequent service. It is intended to shorten the stops at the 
intermediate stations, and as this will make fresh arrangements 
necessary to deal with heavy luggage and parcels, a special 
baggage car has been built to deal only with this service. This 
car will make numerous trips between Liverpool and South- 
port, and will immensely increase the ease and rapidity with 
whioh parcels can be delivered in the residential distriets 
between Liverpool and Southport. | 

Electrical energy is generated as three-phase alternatiug 

The scheme for replacing steam traction by electric traction | current of 7,500 volta pressure, and transmitted to sub-stations, 
on the Liverpool-Southport line had been maturing for a con- | where the voltage is stepped down by stationary transformers 
siderable time before any public announcement was made on | and converted by rotary converters into continuous current of 
the subject. The idea generally originated with Mr. Aspinall, | 650 volts pressure, the maximum voltage at the train being 
who long ago realised the possibilities of great traffic develop- | 600. The power house is situated approximately at the centre 
ment in the excellent residential districts which lie between ! of the line, near Formby, directly on the River Alt, being thus 
Liverpool and Southport, and on the north side of the latter | favourably situated as regards economical distribution and a 
town. The new service, with its greater facilities, will, no | plentiful supply of water. In addition to some rotary com 
doubt, lead many Liverpool business men to take up their | verters at the main power house, the scheme embraces three 
residence on the north side of the city, and particularly in | sub-stations, the first being at Sandhills, the second at Seaforth. 
the charming suburbs on the further side of Southport. As | and the third at Birkdale. The distances of these sub-stations 
the re-modelled line extends to Crossens, this district will now | from Liverpool are as follows : Sandhill railway station 2 miles, 
rival the residential neighbourhoods of the Wirral peninsula, | Seaforth 33 miles, Formby (power house and sub-station) 
on the south side of the river, in their convenience of access | 10} miles, Birkdale 163 miles. Near Liverpool it has been 
for Liverpool. necessary to arrange the sub-stations closer together than on 

The decision to “ electrify " having been made, no time was | other parts of the line, in order to cope with the heavier traffic 
lost in putting the work in hand. The complete contract, with | of the local trains running between Liverpool and Hall-road. 
the exception of the rolling stock, which was made at the | The extreme ends of the line—from Sandhills sub-station 
Horwich and Newton Heath works of the railway company, | towards Liverpool, and from Birkdale sub-station towani- 
was entrusted to Messrs. Dick, Kerr & Co., and the work of | Southport and Crossens—are each fed by one sub-station only, 
electrifying the line has been completed in a remarkably short ! whilst for the intermediate sections of the line energy 15 sup- 


anm mum , %%, Éouipped Section. nm Cire Dinos 
Fic. 1.—МАР or THE LINE. 
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stations are situated near the track, and the system is arranged | heavy cast-iron hubs. One of these spiders is offset, and 
so that any sub-station can be disconnected if required. the hubs of the blast wheels are off-set and brought as near 
The power house has been laid down on simple lines, with | to the main bearings as possible. In order to give the fans 
no unnecessary luxuries or refinements. The building, a | their maximum capacity, the blast wheels, each of which has 
plain and substantial one, with no ornamentation, has been | eight wings of the curved pattern, were built the same width 
erected by Messrs. Thomas Croft & Sons, to designs | at the periphery as at the centre. The blast wheels are carried 
prepared by Messrs. Dick, Kerr & Co., and upon elaborate | on steel shafts 5in. in diameter, and supported by selfoiling 
foundations which were constructed by Messrs. Monk | water-cooled bearings. After leaving the fans, the flue gases 
and Newell under the immediate supervision of the engineers | are discharged in each case through an underground brick 
of the Lancashire and Yorkshire Railway Co. As shown in | duct to the base of a 60ft. chimney located just outside the 
the plan (Fig. 2), it consists of two divisions, the engine | building. The whole of the induced draft apparatus was 
room being 280ft. long by 65ft. wide, and the boiler house | supplied by the Buffalo Forge Co. 
50ft. wide. The building is protected by a steel roof in two The economisers, by Messrs. Green & Son, are arranged in 
bays, carried upon steel columns, all of which are independent two batteries, one in each of the flues at the corresponding end 
of the brickwork. These have been made by Messrs. Head, | of the boiler house. Each battery consists of 720 tubes 
Wrightson & Co.  Electrically-driven overhead cranes in the ! representing 7,200 sq. ft. of heating surface. These are again 
engine room (by Messrs. Jessop and Appleby) are capable of | sub-divided in two separate apparatus of 360 tubes, in sections 
dealing with pieces of machinery up to 20 tons. An examina- | of tens, so that both can be worked together or independently 
tion of Fig 2 will show that four 1,500kw. units are placed , as required. Each group of 120 tubes is coupled together by 
next to one another in the engine room, and next to these a ' expansion elbows at top and bottom. The scrapers are actuated 
750kw. set is to be put in. The rotary converters occupy one by a double set of gearing on the top of the economisers, and 
end of the engine room, and overlooking these, on the outer the whole is driven by a direct.geared electric motor. The 
wall away from the boiler house, is the switchboard gallery. economisers are specially constructed to work at high pressures, 
The main high-tension switches are on the ground floor and the top boxes are fitted with internal lids of the latest 


plied by the two remaining sub-stations in parallel. The sub- structed on three spiders formed by T-iron arms fixed into 
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below this gallery, being controlled by handles on the switch- | pattern. The total water capacity of the economisers is хоше 
hoard. The feed pumps are in the boiler house and the | 9,000 gallons. No special coal conveying plant is employed: 
condensing plant in the basement below the engine room. the coal trucks will be taken up an incline to the level of the 
There are 16 Lancashire boilers, made by Messrs. Yates | coal bunkers and tipped directly into them, the boiler hous 
and Thom. Each boiler is 32ft. long by 8ft. 6in. diameter, | being parallel to the railway line. 
with two flues each 3ft. 5in. diameter, constructed for a work- The whole of the steam-feed, exhaust, and injection, main aul 
ing pressure of 160lb. per square inch, the shell plates being | auxiliary piping was fitted and prepared by Messrs. Dick, herr 
gin. thick, flue plates ү' in. thick, and the end plates jin. | & Co. at their Kilmarnock works. The feed ring ‘біп. diameter) 
thick; each shell is in tive rings of one plate each. The ' runs the whole length of the boilers, branches to each boiler 
boilers were tested satisfactorily to 260lb. per square inch. being taken through check valves. The ring is supplied from 
They are hand-fired and are arranged in two batteries of pumps in triplicate. The feed water can be passed either 
eight each in one row. In each of the downtake flues at the through the economisers or direct to the boilers by a duplicate 
back end of the boilers is fitted a superheater of the Galloway ' system. The main steam piping, which is 12in. in diameter. 
type. The feed pumps placed between the two batteries of is a combination of the ring and by pass systems. The steam 
boilers were supplied by Messrs. Mather and Platt. is taken from the boilers, passed through superheaters and 
Induced draught is employed, there being two fans for this then into the main ring or direct through a by-pass to the 
purpose, one at either end of the boiler house. Each engines. The steam pipes are entirely on the duplicate system. 
fan, when running at 175 revs. per min., can furnish sufti- and are of steel. 
cient air for the consumption of 10,0001). of coal per hour, ( To be continued.) 
assuming the temperature of the flue gases after a 
| 


—— 


through the economisers to be 400 F. The fans are of the three- 
quarter housing over-hung blast wheel type, and are directly 
connected to horizontal side crank engines. The housings are | 
built on an angleiron framework, and the side plates are ! of Electrical Engineers. The two honorary members are Lor 
stiffened by angle-iron braces both on the engine and inlet | Kelvin and Sir Wm. Preece. There are 457 members апі 
sides of the fans. The inlets are 6ft zin. in diameter and 2.317 associates, making a total of 2,776, there being п" 
the outlets Aft. Iljin. square, The blast wheels are con- associate member grade. 


American Institute of Electrical Engineers.— We have just 
received the official list of members of the American Inst tute 
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THE RATED SPEED OF ELECTRIC MOTORS АВ 
AFFECTING THE TYPE TO BE EMPLOYED. 


The following is an abstract of the discussion which followed 
the reading of Mr. Hobart's Paper on the above subject before 
the Institution of Electrical Engineers on Thursday, March 10th. 
The Paper itself appeared in our last issue (p. 814). 


Prof. SILVANUS P. THOMPSON, F.R.S., said that the contrast 
between the designs of a number of machines of the same rated output 
emphasised several very important features of design. In comparing 
machines of one kind with those of another, it was useful to go back to 
first principles, and to put aside for the moment empirical rules and 
formule and to deal with rules and formule that could be looked upon 
as applicable to all cases. Such a formula which he had found extremely 
convenient for comparing all kinds of electric motors and generators, 
whether continuous-current, alternating, three-phase or single-phase was 
KVA/RPM = Nkdyp- (1:91 ~ 10! ), where KVA = the output of the machine, 
КРМ =revs. per min., N = the magnetic flux, æ = acoeflicient which varied 
with the type of machine (for continuous-current machines k= 1 and for 
alternating-current machines k was theoretically 21:11), с = diameter 
of armature, 7=amperes per inch of armature and p number of poles. 
When considering machines of & given output and a given speed, it could 
be seen there were & large number of variables in the above equation. 
For alternating-current machines the number of poles was not, however, 
& variable. It was fixed by the revolutions per minute and by the 
frequency, whatever it might be, but it was quite apparent that there 
might be all manner of variations between the other values. In con- 
tinuous-current machines the specitic load was that which was mainl 
responsible for good commutation. If the armature was loaded wit 
more than 600 amperes per inch, then sparking occurred. It was neces- 
sary to keep the load down if one wished to be on the safe side. For 
alternating-current machines there were other considerations which com- 
pelled us to keep within a certain range with respect to the flux per 
pole, and there was also the question of armature reaction, governed 
mainly by the flux per pole and the number of turns round that pole. 
In compuring Mr. Hobart's 11 machines by the light of the formula given 
above, some rather curious and interesting variations were discovered. 
Taking, first, the five continuous-current machines, he noticed that the 
largest of them had a flux of about 154 millions of lines from each pole, 
whilst the smallest had only about four million lines, so that the former 
poles were about four times as large as the latter. The diameters, how- 
ever, did not vary very much, the largest having a diameter of a little 
more than 24 times that of the smallest. The loading of the armature per 
inch varied from about560to415 amperes, so that they were not very different 
in that respect. But they differed mainly in the number and size of the 
poles. The six induction motors were in two lots, one for a frequency of 
21 periods per second - practically unknown in this country — and the other 
for a frequency of 63 cycles per second, and here the number of poles 
differed enormously. Of the tirst three motors for a frequency of 21 ~ 
per second (Nos. 6, 7 and 38), the largest one had 36 poles and the smallest 
only four. The 36. pole machine had only about 14 million lines for each 
pole, whereas the smaller one had five million lines, so that the operation 
of choosing sizes had gone inversely. With regard to the three induction 
motors for 63 ~ per second, the largest one had 12 poles with a flux of 
1,190,000 lines, whilst the smallest one, with only half as many poles, 
had 2,330,000, so that the size of the poles increased as the number 
diminished. This was a point tbat had not come out with any series of 
machines before. The specitic loading on the armature did not differ very 
much. "There were several other points which might be gone into, par- 
ticularly if one translated the formula so as to give the output in terms, 
not of the number of revolutions per minute, but of the peripheral speeds. 
He supposed that the builders of dynamo machinery would ls agreed that 
& better use could be made of copper and iron the higher the surface 
speed. The specific utilisation of materials was much more a question 
of surface speed than of revolutions per minute. With laminations and 
copper conductors laid in the slots, the surface speeds were usually seldom 
below 2,500ft. or 3,000ft. per minute, and, except in very large machines, 
did not V often go beyond 7,000ft. per minute; that was leaving 
turbine machines out of the question. Taking the five continuous-current 
machines mentioned by the author, the first one had a surface speed of 
only 1,040ft. per minute, which showed that, however good the design 
might be in other respects, it was not fully utilised in this respect. The 
other four continuous-current motors had speeds of 3,120ft., 6,400ft., 
7,700ft. and 7,900ft. per second, so that with the smaller machines a 
much higher surface speed had been obtained. No doubt, Mr. Hobart 
would reply that it could not be anything else, and that any other design 
would have involved other difficulties, especially the difficulty of the big 
commutator. The other machines instanced in the Paper were more 
reasonable in this respect. The largest had a surface speed of 2,040ft. 
per minute and the smallest 5,720ft. The others were intermediate. 

Dr. C. V. DRYSDALE said he felt that the size of motor which Mr. 
Hobart had chosen did not seem sufficiently representative of everyday 
practice. Smaller machines formed such a large proporiion of the output 
of motors that information concerning them would have been of great 
value. He thought that Mr. Hobart had not done the right thing, 
in de'errhining the cost of the machines, to take as a unit upon which to 
base his comparisons the product of the diameter and length of the 
rotating part of the armature, and it was a little unfortunate that he 
had also taken the dimensions over the windings. Hitherto it had 
been the custom to consider the core dimensions in this respect. 
This policy was always adopted when making use of the Steinmetz 
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the question of cost. Mr. Hobart's result might very well be expressed 
by saying that the cost was about 1s. per square centimetre of core area. 
He himself had found that tke small machines of from 2 н.р. to 10 k. r. 
gave a surprisingly uniform value of 2s. 6d. per square centimetre of core 
area, and he thought this was rather a valuable basis of comparison, 
because, when taken into consideration with the Steinmetz coefficient, it 
afforded a considerable help in design. The general conclusion from 
Mr. Hobart's Paper seemed to be that the induction motor was, on the 
whole, preferable at high speeds, whilst at low speeds the continuous- 
current motor was the best. The gaining of low-speeds by electrical 
means was very expensive, but if high-speeds, and, therefore, inexpensive 
mot rs, coupled with satisfactory reduction gears were used, it would be 
far more practicable. 

Mr. H. S. MEYER thought he could only consider all the facts brought 
forward by the author as of a theoretical nature. He had devoted some 
time to an investigation of Mr. Hobart's figures, and the results which 
he had obtained were disappointing, The author had attempted to cover 
too wide a range of speed, and thereby he had naturally detracted from 
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the value of his conclusions. Whilst it was quite possible to compare 
continuous-current machines with alternating-current machines of com- 
mercial speeds, it was very difficult to extend this comparison beyond 
the normal speeds. Dealing first with Mr. Hobart's cost formula for 
induction motors, he was very sceptical about it, since the commercial 
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cost of the design was a function also of the equipment of the shops and of 
the special plant which was necessary for different sizes. It required very 
much more money to handle the parts of larger-sized machines, and this 
could not be expressed as & function of the diameter. Cranes and other 
large tools were required, and the capital invested was considerably 
larger and less frequently used, and the works costs were consequently 
higher than in the case of smaller machines. He had used Mr. Hobart's 
formula for induction motors, assuming a diameter of 20in. and a length 
of 5in., and the figure for & six-pole machine came to 247, and for a 12- 
pole machine to 173, the same carcase being used in both cases. The 
conclusion would be that the six-pole machine ought to be 30 per cent. 
cheaper than the 12-pole machine, which was obviously wrong. Froma 
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number of designs he had come to the conclusion that a better approxi- 
mation to the factory costs of standard and semi-standard motors was 
obtained by using a formula where the cost was equal to D'-* x L. This takes 
into account the greater difficulties in handling larger machines, and 
avoids the contradictory results for different numbers of poles. He did 
not claim accuracy for this formula over a very wide range of designs, nor 
for machines of different make. A motor of 50 н.р. was a size much 
more suited for comparison than one of 150 н.р. Comparison should be 
limited to speeds from 300 to 1,000 revs. per min., whilst in & motor of 
10 H.P. speeds of from 400 to 1,500 revs. per min. were the speeds mostly 
used. He had compiled the curves (Figs. 1 and 2) from actual figures. 
With regard to a statement made by Mr. Hobart as to slip ring motors 
and squirrel-cage motors, he thought it was hardly correct in the way in 
which it was made, because the difference in the price of squirrel- 
cage and slip.ring motors was a variable function, and he had com- 
piled the curve shown in Fig. 3, which showed this difference to 


0 4 8 12 16 20 24 28 32 36 40 44 
Rotor Diameter » n inches. 


Fig. 3.-- REDUCTION IN cost FOR SQUIRREL CAGE MOTORS IN PERCENTAGE 
OF THE COST OF THE SLIP-RINXG ТҮРЕ. 


vary between 5 and 35 per cent. He had [found that with small 
diameters the cost must be very much more than in large diameters, 
where bare windings were usually used. Sizes of 100 M. p., therefore, 
differed by 25 per cent. instead of 8 p-r cent. He also thought that Mr. 
Hobart had & little too much faith in the slow-speed continuous-current 
machine, for with our present knowledge of design it was quite possible 
to make a continuous-current machine for higher speeds. 


The following additional remarks by Mr. Meyer have been 
communicated : 


Fig. 1, representing the comparison of 45 H. P. motors, shows а differ- 
ence in price of 24 per cent. in favour of the slip-ring induction motor, 
and of 42 per cent. in favour of the squirrel-cage induction motor, or, on 
an average, 33 per cent., against Mr. Hobart's 50 per cent. ‘The inter- 
section of the costs curves for direct current and alternating current 
occurs at 375 revs. per min., while in Mr. Hobart's Fig. 12 the curves 
seem to diverge for lower speeds, which certainly is wrong, and from 
this point of view the curves in Fig. 124 seem more to approach the actual 
facts. The efficiency curve given in my Fig. 1 shows a maximum at 
about 700 revs, per min. and drops already 2 per cent at 1,000 revs. per 
min. Quite different from Mr. Hobart's statements are the results con- 
tained in my Fig. 2, where the same comparison is made for 10 н.р. 
motors. Here the direct-current motor is &bout 10 per cent. cheaper 
when compared with the slip-ring motor, an intersection of the curves 
occurring somewhere near 1,800 revs. per min., and of the same cost 
when compared with the squirrel.cage motor. The intersection occurs 
here at about 1,000 revs. per min. The maximum efficiency of this size 
occurs at about 1,000 revs. per min., a drop of 2 per cent. being noticeable 
at 1,500 revs. per min. 

The next point to which I wish to refer in a few words, is the formula for 
leakage on induction motors, to which Mr. Hobart refers in his Paper. 
Here, again, I must say that experience shows that it is impossible to 
represent the actual leakage in induction motors by a simple formula 
such as given by Behrend and modified by Hobart. I have checked his 
recommendations on а great number of designs, and find results of hardly 
any practical value. The problem is of such а natare that а general law— 
while it may happen to approach the conditions in a number of normal 
machines—will mostly fail in abnormal machines, and it is here where it 
is more necessary to foresee the performance. I, further, cannot quite agree 
with conclusions I. and 1I. in Mr. Hobart’s Paper. Conclusion I., as shown 
by the curves, based on actual costs, cannot be substantiated in the broad 
sense expressed in the Paper, but will entirely depend on the sizes 
used. As to conclusion II., the general performance and the mechanical 
construction of induction motors improves with increased in rated speeds, 
as long as the above given range in speed is not surpassed, but 
with excessive high speeds, the efficiency as well as the mechanical 
construction, particularly of slip-ring motors— decreases rather than 
increases. To the fourth conclusion, I must agree as long as the 
excessive range in speed is considered ; but within the commercial limits 
referred, the direct-current motor at moderate speeds and the alternating 
current motor at slow speeds will be entirely satisfactory. In regard to 
cost, the high speed will be always more favourable, both for alternating- 
current and direct-current machines, and I think Mr. Hobart goes some- 
what too far in his preference for the very slow-speed direct-current 
machine. While it must be admitted that it is eusier-- as far as commuta- 
tion goea—to design a good direct-current machine at a slow speed, it is. 
on the other hand, with our present experience, readily possible to 
design a good direct-current machine for high speed. As an example, I 
need only refer to the turbine-driven direct current machines, where 
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300kw. dynamos and more have been designed to run sparklessly at 
1,400 revs. per min. without the use of compensating windings. Of 
course, this must be considered a special case, but the tendency for high- 
speed direct-current apparatus, and thereby reduced cost cannot be 
stopped on the ground that greater care and experience in the design 
is required. An analagous case has been experienced with the steam 
engine, where the question of high speed versus slow speed presents а 
similar problem. | | 

Mr. GERALD STONEY (chairman of the Newcastle Local Section) said, 
in order to get tixed commutation there must be a compensating winding 
for armature reaction. By this means fixed commutation could be 
obtained up to 100 or 150 per cent. overload. Quite recently he had made 
large turbo-dynamos for traction work, which stood heavy overloads with- 
out necessitating any movement of the brushes whatever.* Voltage drops 
of only 2 or 3 per cent. had been obtained in many alternators manu- 
factured by Messrs. Parsons from full load to no-load with constant 
speed and excitation. He knew of one case where it was only j per 
cent. ; in fact, it could hardly be measured. Regulation was rather easier 
in high-speed alternators than in low-speed ones. 

Mr. H. M. HOBART, in reply, said that Dr. Thompson had spoken of 
the loading of the periphery of the armature as affecting commutation, 
but he was not quite in agreement with Dr. Thompson on this point. He 
believed it was exactly on these lines that the continuous. current dynamo 
and motor could be much cheapened. He was perfectly sanguine that 
motors possessing approximately the same D x L as given in the Paper— 
at least, in the lower-speed ranges—could be obtained with a high value 
of ampere-turns per centimetre of periphery without running into any 
commutation trouble whatever. If it were only a question of the nature 
of the effective material, he should agree with Dr. Thompson that 
the higher the peripheral speed the cheaper the machine, but the 
use of the highest practicable peripheral speed led to a tremendously 
narrower machine. The mechanical cost constituted a large per 
centage of the total cost of the machine, and very often a low 
peripheral speed would be the cheapest and would make the best 
use of the total material required. Dr. Drysdale had remarked that it 
would be useful to have had smaller sizes, and he himself also 
hoped to see some investigations worked out for, say, a series of 75 Н.Р. ani 
25 н.р. motors. His use of the length over the windings instead of the 
length over the core had also been criticised. He had adopted this 
course without any special theoretical justification, but simply because it 
was impossible to escape from the fact that the product of the diameter 
of the rotor and the length over the winding multiplied by the constant 
gave the total factory cost of the machine, and this was true for motors 
from 5 н.р. to 500 н.р. He did not think that any such agreement could 
be found by using the core length, and he was not specially surprise’ 
that Dr. Drysdale found pretty good agreement between 10 n.r. an 
30 u.. Mr. Stoney had referred to some good results which he had 
obtained with high-speed dynamos by means of compensating windings. 
Such windings involved a considerable increase in the labour cost of the 
machine, and they were not in common use. 


ELECTRICITY IN MINES. 


An esteemed correspondent has sent us the following sug 
gestions relating to the draft regulations issued y the 
Departmental Committee on the Use of Electricity in Mines. 
The regulations were given in full in The Electrician of Feb- 
ruary l9th, p. 689, and some suggestions as to their amend- 
ment were also made in the editorial notes and correspondence 
columns of our issue of March 4th :— 

Sec. I., para, 3.— That it would be better that the rise of temperature 
should be indicated in actual degrees Fahrenheit. 

Para. 4.— That the last words, * where the pressure exceeds the 
limits of low pressure " should be eliminated. 

Para, 5, rule 1.—That in this rule, and in all others similarly expressed. 
the connection with earth should mean connection with the armourinr 
or lead covering of the main cables of the system, which armoaring. 
where it ceases on main cables or elsewhere, should be continued in pi 
form of a substantial copper conductor, which should be taken to 
fittings of any kind, such us holders, motor frames, &c., and conn ^ 
thereto. It is particularly difficult in some cases to find what is call 
good “ earth " in mines. This suggestion, it will be found, applies to & 
very large number of the subsequent rules, and it need, therefore, not 
again referred to. 

Rule 11. That the reading of these instruments should be recorded a 
each change of shift in order to tix more accurately responsibility for the 
non-observance of a fault. | T 

Rule 22.— That after the word *'duty" the following d 
inserted :—'* and in the action t> be taken in the event of the 
accidents that may happen to the macbinery under his charge. | i 

Rule 28.—That three months is far too long а period; апу mine coul 
keep its plans up to date within a fortnight. | 

Rule 29.—That no glass cells be allowed for storage batteries when 
placed underground. TC 

Sec. II., Rules 8 and 4.—' That all references to wood be ишле 
as events show that it is dangerous in the case of cable or swi 


board accidents. 
—— ——ßꝛ —————————— 


* We have written to Mr. Stoney for further particulars P m 
these machines, but he is unable to supply them at present —Er. F. 
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Rule 7.—That the words above the limits of low pressure should 
be eliminated, as there is practically as much er of accident from 
work in this as in any other case ; in faot, the effects of short circuits 
may be even greater. 

Rule 8.— That no lightning arresters will ever make it quite certain 
that a flash will not get into the cables in the pit and cause trouble. I 
therefore think that all lines from the generating room to the pithead 
should be underground, 

Sec. III., Cables, Rule 2.—That the phrase “the electric heating is 
almost nil" should surely be made definite, as, for instance, that the 
maximum temperature of the cable when working continuously at full 
load in its position shall not exceed .... degrees F eit.". 

Rule 7.—That No. 18 is far too small, especially for work in a mine, 
and No. 20 for a flexible cord is still worse, as it is an extremely small 
wire. No solid wires should be allowed at all, even the smallest section 
being stranded. 

Rules 11 and 12.— That no joints be allowed in any conductor; oer- 
tainly not above a very small size, such as equivalent of the No. 16 S. W. G. 

Rule 14.— That overhead wires should be prohibited. 

Rule 17 (e).— That it is not advisable that trailing cables should be 
repaired after being damaged. They would always be worth a good per- 
centage of their original cost for the copper alone. 

Sec. IV., Rule 2..—That the mere lining of rigid metal covers would 
not suffice, as experience has shown that the flame of a short-circuit arc 
will penetrate through even a close joint at the angles. It will be neces- 
sary for the lining to be absolutely continuous, either moulded in the 
metal casing or in some other way. 


Rule 3.— That the various fuses for different leads should be made 


slightly different in the centres for clamping on studs or otherwise, in 
order to make it impossible for the wrong fuse to be inserted. 
Rule 4.—See Rule 2 above. 


Sec. VI., Rule 8.— That it be arranged that when the roads are being 


used for electric traction that a circuit of red lamps along the said road 
at fair intervals be automatically connected by the switch which feeds the 
trolley wire. 

ge VII.---That the lighting circuits be kept absolutely distinct from 
the 
possible, the mine should be fed as regards lighting from both shafts. 


ALTERNATORS IN PARALLEL.* 


BY H. BOHLE. 
(Continued from page 739). 
Let us consider à single-cylinder double-acting steam engine 


E wch inlet of steain produces а knock upon the piston, which will 
be conununieated to the inductor of the alternator, accelerating it, 


Fra. 14. 


and this happens twice in a revolution. The velocity curve of the 
inductor will, therefore, not be a straight line, but wavy, showing 
two peaks in each revolution (see Fig. 15). A double-cylinder steam 


T | „ы, 

b Я . . d . 

й 
Fic. 15. Fio. 16. 


engine, with cranks at 90deg., will show four velocity peaks in опе 
revolution, but which, however, are less pronounced. The ratio 
maximum velocity - minimum velocity: mean velocity is called the 
‘coefficient of speed variation." We see, then, the ratio decreases 
„Paper presented at the Leeds Local Section of the Institution of 
Electrical Engineers, Jan. 21st. (See The Electrician of Jan. 22nd, p. 511.) 


wer circuits in the generating room and throughout, and, if 


with decreasing difference between maximum and minimum velocity. 

Expressed by a formula, we have 

19 evidently be decreased by increasing the moment of inertia. 
he knocks upon the piston produce, as we have seen, variations in 

the speed within a revolution. 


These variations may be considered 


Fra. 17. 


regular oscillations, occurring periodically, and which are impressed 
upon the inductors. The time of an oscillation for a single-cylinder 
double-acting engine is given by ¢,=80'n,; for a twin engine, with 
cranks at 90deg., (,«15 пу; and for three-crank engines, with cranks 
at 120deg., {= 10 n. 


NANNY Wwe 


Fie. 18. 


It will now be obvious that if, in any system, the time of a forced 
oscillation is equal or nearly equal to the time of a free oscillation, 
in other words, if we have resonance, the oscillations grow 
indefinitely, and the alternator will get out of step with the bus 
bars in a very short time. When (*'t,=1, the oscillations will 
grow as shown in Fig. 17. Good results are obtained when /. 3,2 


Fic. 19. 


and when the oscillations look more like Fig 18. The relative 
crank positions of two sets, working upon the sume network, 
influence also the proper working. Consider at first, two similar 
sets. In Figs. 19 and 21 we have evidently greater velocities than 
in Figs. 20 and 22, so that if two machines are joined in parallel, 
when the crank of one is in a position as shown in Fig. 19, while 


Fia. 20. 


that of the other engine is in a place as shown by Fig. 20, the 
E.M.F.s will vary, causing a synchronising current to flow. 
Better results are obviously obtained if the machines are brought 
into “ tact-synchronism,” which may be effected by means of bells, 
which are struck by the crank once ina revolution. When the two 


Fic. 21. 


bells, of two different sets, are struck at the same time, the machines 
are in tuct-synchronisin. This makes, however, the proceeding of 
joining machines in parallel more complicated still, as besides the 
phase lace respectively phase meters, a couple of bells have to be 
observed. 


FIG. 22. 


If machines which run in parallel are not of the same type, a 
synchronising current will always result, its value being given by : 
(mt Ea E 

IRT (251 L Ко 

This current is the smaller, the smaller E,, and the larger R апа L. 

Eg increases, with increasing divergence, from uniform rotation, the 

resistance R is limited by the heating of the machine, whilst the 

coefficient of self-induction is limited by the drop. The denominator 

of equation (7) being thus fixed, or at least limited, we must reduce 
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Ед, to which the synchronising current is directly proportional, and 
for this purpose we require the crank effort diagram as shown in 
Fig. 28. The largest of the areas lying above or below the mean 
effort line is called the fluctuation of energy, and the ratio of this 
шы to the total work done in one revolution the coefficient of 

uctuation of energy. The question of weight of a flywheel to fulfil 
certain conditions may be expressed by a formula :— 

Let G be the total energy stored in a flywhcel when rotating 
uniformly, dG the fluctuation of flywheel energy, W the work done by 


the engine in one revolution, and q the coefficient of speed variation. 
VII 
=F 

where I is the moment of inertia. 


dG= КАГА Ti (Vat VjXVs - Vi) 


now 


hence 4б = 5 x2V(V,- V) 21Ix VV- Vj) 


lv: uu s Iv. 2264. 
But dG/W=K = coefficient of fluctuation of energy, 
K=2Gq/W, or 2G- KW/q, ог ІУ? = KRW/4, 


r [= MI (8 
0 WN? ) 


From this equation it follows that the mass of a flywheel should 
be directly proportional to the coefficient of fluctuation of energy 
and the work done by the engine, and, inversely, proportional to 
the coefficient of speed variation and the square of the speed. 


Fic. 23. 
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Replace now the curve of Fig. 28 by a true sine curve, such that 
its upper and lower lying areas are equal to the upper and lower 
lying areas of the original curve (see Fig. 284). (We have here the 
diagram of a twin engine.) This may, however, be objected to. 
With gas engines it would certainly be very risky, but with sveam 
engines the fault is not greater than assuming the current curve of 
an alternator to be a sine curve. The area included in the figure 
ABCD, giving as it does the integral of the product effort into the 
space, will be the measure of the total work done in a revolution. 
Of this curve now consider one cycle (in a twin engine there are 


Fig. 24. 

a ч 5 
А, B 
| | 
BB Tr Time of one Colo Б 
| 
Acceleration 
Fig. 25. 


four cycles in a revolution), and, as shown in Fig. 24 (see also 
E. Rosenberg, E. T. Z., 1902), the ordinates of the curve, the tan- 
gential pressures, may be considered to consist of a mean pressure, 
which is constant, and a variable pressure, which is alternately 
positive and negative. With the latter quantity we have to deal 
here. As long as it is positive we have acceleration, when negative 
retardation. The ordinates of this sine curve with ab as base will 
be a measure (assuming the proper scale) of the acceleration, the 
curve of which is shown in Fig. 25. It will now be obvious that, as 
long as the acceleration is positive, the velocity keeps on increasing, 
being a maximum at the instant the acceleration is zero. The 
velocity may also be the resultant of a mean velocity, represented 
by CD and a variable velocity, EFGHI (Fig. 26). The ordinates of 


the acceleration curve will be a measure of the velocity. On account 
of the variable velocity, a point of the rotating system will some- 
times lag, sometimes lead, in regard to a supposed uniformly rotating 
system, or we have alternately negative and positive lead. The 
actual space traversed may, therefore, be considered to be the 
resultant of a mean space ABCD (see Fig. 27) and a variable dis- 
tance shown by the sinecurveCEFGD. Wesee, therefore, that the 
lead is nil when the variable velocity is a maximum or a minimum, 
and that the lead is a positive or a negative maximum when the 
variable velocity is zero. In other words, with a positive accelera- 
tion there is a negative lead, and vice versa. 


G 
C Р н D 
E | 
Fic. 26. 
B 
^ Velocity 


Fis. 27. 


Fic. 24. 


Combined Diagram. 


Treating the subject analytically, we have the following relation: 
between the various quantities :— 
Let P; be the total tangential pressure, consisting of a mean pressure 
P, and a variable pressure p, or 
P. = +p. о ө e è . 
Let, further, p vary according to the sine law, so that 


when p,, is the maximum value of the variable pressure, T the time of 


a cycle, and t the variable time. Let p be attached at radius R, and I 
be the moment of inertia, then the angular acceleration at any time t is 


given b 
ph PmR " 2T 
Pg q^ MD (т а 3I 


The maximum value of the acceleration is o = R /I, from which it 
follows that 


н e ds 


(10 


o Som sin (Tx). th 
T 


Let V! be the instantaneous value of the angular velocity, then 


7? 
gan or V'= fadt =Om sin T x dt, 
T 2 
or V ex r cos T X. 


It will now be evident that the integration constant C is here the mean 
velocity — V, so that " 
2r 


V'=V -Om y 008 b 
, 2 А 
or V =V+on sin 1-5). о А1 (12) 
or V'zV- v = mean + variable velocity. 


The maximum value of the variable velocity is 


vm S m & 22 

hence V=V+ewsin (Tt-2). "t 
. (27, т 

d ‘=? — — " . е . • M) 
an = va sin (t 2) 


Now the coeflicient of speed variation is 
Va— V1 EE (V T Um) - (V T tu) ЖЕ 2t» 


сола N ү | 
ог m= qV] .......... 9) 
The amplitude of the lead is the integral of velocity and time, or 
8=frdt ; 


with these assumptions we obtain 
S=S,, sin (T-) 
where S,, is the maximum lead. ] 
Sm = г„ / 2x. Qe gh eee 100 
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From equations (15) and (16) it follows that 
VI. 
S. Aare (17) 


Now T is the time of a cycle, hence VT is the distance traversed in a 


cycle. Let n. be the number of cycles per revolution, it follows that 
VT =2x/n., and thus 
т = . 8 
B 9n, Un) 
Expressing the maximum lead in electrical degrees 
_ 1 _ 360 
S, = one» 27 * Pi» (19) 


where p, is the number of pairs of poles. 
From equation (19) we see that the maximum lead is directly propor- 
tional to the coefticient of speed variation and the number of poles, and 


inversely proportional to the number of cycles per revolution. Or, with 
a given lead and a fixed number of poles, 

ч the coefficient of speed variation should 

: decrease proportionately to the number 

E of cycles per revolution. This would 


e, mean that, for a given lead and a fixed 

4 number of poles, a double-acting twin 

"m engine with 4 == z}, could only be replaced 

Fia. 28 by a single-cylinder engine with 4 x 3. 

йн This is, however, far from being the case, 

as we bave not taken the reaction of the alternator upon the prime mover 

into account. 

The synchronising current, standing practically perpendicular upon its 

own E.M.F., is given by Е 
„4 


(y= 
VRE QTnL) 


where R is the resistance and L the coefficient of self. induetion. Assume 
now that the machine is short-circuited, which would take p'ace if its 
E. M.F. E, and that cf the bus bar E: lagged by 180deg. with regard to 
each other, the shc:: circuiting current would then be given by 
(act PUES 
(CLR (2enL)? 
or VR. н (Эн): "on 
from which it follows that the syncbronising current = 
E 
C. x | 4 
Е + Ез 
Assuming, now, for the sake of simplicity, that E, — E, (see Fig. 28), then 
E; 4 
21 2 
hence, C,- C, sin ^, 
J 
The power of this current 
PI = Е.С, соз 2 EC ein Å x cos 
But in^ 2 8 A 21 sl 
ш, X COS 253 sin A, 
hence p, = Pale in A (20, 


The normal load power of a machine is given by P. =E, C cos дф, where 
C is the normal lond current, and cos ¢ the power-factor. 
The synchronising power may then be expressed as follows 


p,- Fit ain A- EiC cos $ x C. 
2 2C cos $ 


In words: —The synchronising power is equal to the product of the normal 
power in the short-circuiting current into the sine of the lead, divided by 
double the watt current at full load. But the moments are proportional 
to the powers, so that the synchronising moment may be expressed by the 
normal turning moment, or 
C 
M. = M € ( 
| eos on 
With a short-circuiting current equal to 23 times the full-load current, 


M,=1:56M), sin A, ; (23 
or M. = Mi when А = 40 (electrical). 


x sin A. 


x sin A. 
ф 


We seethat, under ordinary working conditions, there is a reaction 
upon the prime mover which cannot be neglected. The line of the 
back pressure will, therefore, not be given by the straight line ab, 
but by a wavy line acdeb, as represented in F ig. 29. The former 
diagrams (Figs. 24 to 27) are, therefore, not quite correct, and should 
be rectified on the basis of the combined diagram of Fig. 29. The 
rectified diagrams obtained in this way should then be used to 
rectify the combined crank effort and back-pressure diagram of 
Fig. 29, and so on. The acceleration velocity and lead diagrams of 
Figs. 25 to 27 would then become larger and larger, unless the 
synchronising force is very small in comparison with the variable 
pressure p. It is, therefore, of the greatest importance that 
synchronising force + initial variable pressure ( p) is small, as other- 
wise the lead will keep on increasing, causing the machine regulator 
before long to jump, which is one of the greatest dangers for alter- 


nators in parallel. The original lead, as represented in Fig. 27, is 
of little importance as long as the final lead, determined on the 
basis of the rectified diagrams, remains within workable limits, or as 
long wd the above ratio synchronising force + initial variable pressure 
is small. 

It should further be mentioned that the crank effort and back. 
pressure diagrams suffer continual changes, which are due to 
variations in the steam pressure, changes in the composition of the 
gas, varving loads, &c. The fluctuations of energy, due to these 
changes, may be larger than those of the normal diagram, but they 
are not in any way connected with the coefficient of speed variation. 
Which machine will now be the most sensitive in regard to these 
changes? It is obvious that a engine with a large coefficient of 
speed variation will take scarcely any notice of these fluctuations. 
Its flywheel mass will be sufficient to store the excess of energy 
without the least trouble. But in a multi-crank engine, set with a 
high degree of uniformity, the mean tangential pressure will differ 
comparntively little from the maximum pressure, and the flywheel 
mass will, therefore, be comparatively small, and the above-men- 
tioned irregular changes may produce unstable light. For these 
reasons it is essential that multi-crank engines should be given a 
smaller coefficient of speed variation than single cylinder sets. 
There is absolutely no reason whatever why alternators driven by 
single-crank prime movers should not give first-class results when 
running in parallel. 

Where trouble occurs it is almost always due to resonance. It 
will in some cases be even possible to obtain better results by 
decreasing the flywheel mass, supposing forced and free oscillations 
are of the same or nearly the same duration. This is, however, not 
always advisable, especially with multi-crank sets, as the light may 
become pulsating on account of irregular changes, unless the 
coeflicient of speed variation is less than 43. 

Gas engines give even more trouble than steam engines, which is 
usually put down to their low degree of uniformity. The trouble 
lies, however, very seldom with q, but chiefly with interrupted 
explosions or irregular gas supply, so that now one, then the other, 
alternator is leading. ese irregularities produce also oscillations 
which interfere with the free and forced oscillations, and are especially 
troublesome if we have nearly resonance. The latter is the original 
evil, interference of the oscillations makes it worse. Theimportance 
of q is, however, often overrated. 

he ои remarks may be summed up in the following terms :— 

Trouble occurring with single-crank sets, and being due to 
resonance, is made worse by interference of oscillations, and can be 
avoided by decreasing the flywheel mass if the coefficient of speed 
variation is as low as 230 The flywheel mass will still be large 
enough to account for any irregular changes. The coefficient of 
speed variation should, however, never be larger than 136. In 
multi-crank sets, working under similar conditions, q should not be 
less than 415, so that, whenever we have nearly resonance, the fly- 
wheel mass should be increased. ge should, however, be the limit 
in the other direction, otherwise the niachines become unnecessarily 
expensive. 

( To be continud.) 


THE RAILWAY ELECTRIFICATION PROBLEM AND 
ITS PROBABLE COST FOR ENGLAND AND WALES.* 


BY F. F. BENNETT. 


The opinion held by the large majority of electrical engineers on 
railway electrification is, that for suburban traffic only is it justified. 
It has been suggested that the electrification of main or trunk lines 
might result in a loss to the undertakers, as the load-factor at the 
power station would be a very poor one owing to the infrequent 
headway of traffic; but I shall endeavour to show otherwise. On 
the other hand, the suburban traffic existing in thickly populated 
areas calls for a more frequent headway and a greater acceleration 
of speed. This is not only desirable, but is quickly becoming a 
necessity, if the suburban railway system is to hold its own with 
municipal tramway competition; and it can be best attained by 
electrical methods. 

The contention relative to main-line electrification is true if the 
separate railway companies only considered their own systems, and 
made electric power provision to meet each individual section of 
their own lines. If on 50 miles of railway, no matter where located, 
one power station were placed in the centre to work that section 
only, it stands to reason that the expenditure for electrification 
would not be justified. But, if the plant were competent to work 
the said section 25 miles north and the same distance south of the 
centre of power, it would also be competent to work all the network 
of lines within a radius of 25 miles, including even those belonging 
to other companies, 

In 1901 there were 15,808 miles of railway open in England and 


* Paper read before the Institution of Electrical Engineers on Thurs- 
day, March 10th, Abridged. 
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The result of careful inquiries has elicited that the mean fare per 
passenger-mile can be estimated at Id., that being the amount of 
the third-class fare. The excursion fares are much lower, but are 
counterbalanced by the first and second-class fares, which are higher. 
If the receipts are 1d. per passenger train-mile, and the train- mile 
receipts are 4s. 4d., the mean number of passengers per train must 
be 59, and the mean distance travelled by each passenger is 9°3 
miles. The main line and suburban trains are made up of 10 
coaches, having a mean carrying capacity for 500 passengers; the 
passenger load-factor is therefore only 10 per cent. 

The number of trains required to be actually running—that is to 
say, consuming power—on each 900 square-mile section would be 
the number of train-miles per hour, 436, divided by the mean speed 
of each train, 24—viz , 18 trains. I have therefore to estimate for 
18 trains, each weighing 200 tons, travelling at a speed of 24 miles 
per hour In Mr. W. Langdon's Paper, read before the Institution 


Wales; consequently, if the companies provided one power station 
to work every 50 miles of their systems, there would be required 
15,808 

50 
would probably have a separate technical adviser, therefore man 
‘and various systems of electric traction would obtain, making it 
impossible to have in the future a free and easy interchange of 
traffic; and chaos would reign supreme. 

Now, assuming that the country could be divided into areas of 
900 sq. miles, and a central power station were placed in the 
centre of each area to supply power to all railways, irrespective of 
whether they are separate companies or not, within such area. 
With the object of organising a uniform electrical system common 
to all companies, I would recommend the formation of a central 
directing Board consisting of members appointed by the railway 
companies, one representative for every 500 miles of railway or part 


= 806 power stations for England and Wales. Each company 


thereof, After a period of investigation, this Board could finally | of Electrical Engineers on November 29, 1900, he recommends the 

select and adopt the system of electrification which they deemed to | following formula :— ү? sae 

be the best one to be common to all the companies alike. Tractive effort per ton= B+ 550 where V=speed in miles per 
England and Wales contain 58,870 sq. miles; if we average the | hour. 


H.P _ tractive effort lbs. x miles per hour 
— eo SM 

The power necessary for 18 trains, each of 200 tons, and making 
a speed of 24 miles per hour, according to this formula would be 
68 M. H. P. 

Assuming the total losses to be 100 per cent., which is rather an 
extravagant figure to take, we have a total power required for 18 
trains of 2,448 M. H. p. In addition to this, allowance must be made 
for extraneous power, such as for shunting empty carriages, transit 
of empty carriage trains, transit of light engines, &e. If 50 per 
cent. is added for this, I think that it will leave a margin of safety. 
The total power would therefore be :— 

8,072 M.H.P. 

3,672 x 365 x 18 =24, 195,040 M. H.P. hours per annum. 
2,789kw. 

2.789 x 865 x 18=17,995,280kw.-hours рег annum. 


Goops, MINERALS, CATTLE AND MISCELLANEOUS TRAFFIC. 
Taking the Board of Trade returns for 1901, and dividing ss 


area required for each power station at 900 sq. miles (30 x 30), the 
58,370 
900 


total number of power centres required would be = say 65. 
Fach railway company could subscribe towards the capital cost of 
erecting the power centres and sub-stations, in the direct proportion 
or ratio of their respective train mileage recorded in the complete 
previous year's working. If the system ultimately adopted should 
be one of po'yphase generation, serving direct current to the trains 
through sub-stations, I would advocate one such sub-station to every 
36 sq. miles, making a total of 25 distributing Stations for each 
power centre. The companies could provide their own equipment 
such as rolling stock, feeders high and low tension, third rail or 
trolley wires—in fact, all the plant necessary outside the power 
stations and sub-stations. The current taken by each company for 
their purposes could be measured by meter, and the payments due 
from each individual company could be ascertained and adjusted by 
the Railway Clearing House. 

To discover the total power required for working one section of 
900 sq. miles, it is necessary to calculate the mean weight of each 


train along with the mean speed. In order to obtain the former, I 


before by 65, we get— 


have made inquiries from several reliable authorities, with the Goods train-miles ..................... — AES 
result that 200 tons per passenger train, and 850 tons per goods and Number of tons carried ........ — H—— УР орто 
mineral train, are safe figures to take. For passenger trains I have кре U» D LU кез» "B 
based the mean speed upon the time taken by 84 long-distance зак of pa uiid Jefa sus а „ 
raa and А dp ia trains, taking n as а centre. Miles of imos 3 33 A 236 
is I consider to be a fair average speed assenger trains in ү „ 4 a4... f£ 
England and Wales. The short-distérice iine are "akon to be cien гапаг оа these figures: — TT 
within a 15-mile radius of Manchester at an average distance of 88845 Comes жеу нна A S 255 
7$ miles. The long distance trains are taken to be without the Receip!s per day id ))%%%ͤ 8 21.892 
15-mile radius, at an average distance of 68 miles. There is no Receipts per hour (24 hours) ........ 5 eat 279 
certain information to be ascertained as to the mean speed of goods Receipts per train-mile ........................ „e 68. 3d. 
and mineral trains, and for the purposes of this Paper I have taken Receipts per їоп-шїйе........................... í Ad. 


this speed to be 15 miles an hour; with this traffic very consider- 
able delays occur, such as shunting at stations to drop and take up 
waggons, running into sidings to clear for passenger trains, &c. 

By aggregating thetimes occupied by the first five trains every day in 
running to 15 stations from fourto 18 miles from Manchester, it appears 
that five hours 52 minutes are taken to cover a distance of 114 miles 
This is equal to а speed of 19:45 miles per hour. Similar figures for 
the first five trains every day in running to 34 stations from 17 to 
222 miles from Manchester show that 81 hours and 29 minutes are 
taken to cover a distance of 2,322 miles. This is equal to a speed of 
28:52 miles per hour. Owing to the more frequent headway of 
service on suburban lines there is not much ditference in the number 
of train miles run per annum by suburban trains and main line 
trains, consequently the mean number of miles between the two 
services would be a fair indication of the mean speed of trains 
throughout England and Wales. I therefore take (28:52 4-19:5)/2 
—say, 24 miles as the mean speed for the purposes of my calculations. 


After making numerous inquiries from all sorts and conditions of 
railway people, I have come to the conclusion that id. per ton- 
mile would not be far out in expressing the mean revenue obtaining 
for all classes of goods and minerals. If 6s. 3d. is the amount of 
the receipts representing a train-mile, and id. the receipts per ton- 
mile, the number of tons carried by each train must be 100. The 
revenue per hour being £79, the number of ton-miles would be 
479 / id. 25, 280. 

The next point to arrive at is the mean speed of goods and 
mineral trains. Railway expert opinion being again resorted to. 
and the outcome of my investigations was that it would not be safe 
to allow a mean speed of more than 15 miles an hour. The number 
of trains to work this traffic on the 900 square-mile section would 


therefore, be 7 1886 say, 17 trains. Where 25,230 
represents ton-miles and 15 х 100 represents miles per hour x tons 


Taking the figures given in the blue book published by the Board | Per tram. : TM 
of Trade on railway returns for England and Wales for the year The gross weight d the train I put as follows : TUN 
1901, and dividing by 65, we get for the mean passenger traffic Goods and minerals ............ e 
obtaining on 900 sq. miles :— Waggons to c If! vvv RRO POM EE 100 
in-mi Locomotive and brake vans ...................... " 
Passenger train-miles .......................... 2,859,271 Empty waggons on transit. . 50 „ 
Number of passengers саггіед .................... 15,710,448 — 
5 from Lg d ЕНИР £609,365 | Total weight... . 350 tons 
umber of engines . DURAS P 142 š ; * 
VVV 697 | Тһе power necessary for 17 trains, each of a gross weight of 39 
Miles оїтаййтау................................ 235 tons, with a mean speed of 15 miles, would be :— 
We can further deduce from these figures that there are :— | Tractive effort per ton =8 + 15 =3-91b. 
Passenger train-miles per day .................... 7,895 | : 250 . 
Passenger train-miles per hour (18 hours per day) .. 436 | 3:9 x 350 = 1.365 tractive effort per train. 
Number of passengers per Чау.................... 43.042 1.365 x 15 
Number of passengers per hour (18 hours per day), say 2,400 ^ gj = 54:0, say, 99 M.H.P. 

( x dace vit pei NUES à ; n 
VVV FD eya Assuming the total losses between the power centre and the tai 
Receipts per train · milaaasasass q t. 48. 4d. wheels to be 100 per cent. the total power сано wou d 
Receipts per passenger ........................., 9:3d 17 x2=1,870 Mu. n. p. The extraneous power а rbed in good» 
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mineral shunting at the various depots and at wayside stations 
would greatly exceed tlie extraneous power required for passenger 
service, therefore I consider an additional 100 per cent. none too 
much. 1,870x9 38,740 w.H.P. would be the total required for the 
locomotion and shunting of 17 trains. 

3,710x 24 X365 = 32,762,400 н.р. hours per annum. 

Converted into electrical (3,470 н.р. = 2, 790kw.). 

2,790 x 24 x 365 = 24,440,400 kw.-hours per annum. 


The total for both passengers and goods is 42,485,630 kw.-hours 
per annum. The power plant required for this would be one of 
5,520kw. capacity, but allowance must be made for duplication. 
In the Paper read by Mr. Langdon he considers 100 per cent. neces- 
sary for this, so I have based the following estimate on plant of 
11, 000kw. capacity. 


EstimaTEe or Cost or Power Station or 11,000Kw. Caracity. 


Land and buildings .................. eere. £50,000 
Steam generating plant for 11,000kw. at £20 per 
kilowatt ........................... ee 220,000 
—-—--— £270,000 
Sub-Stations, 
25 stations, each of 1,000kw. capacity, land and 
Düild nee sew ped 50,000 
35 converters, each of 1,000kw. capacity at £7 per 
kilowatt ...... — eee ees. 175,000 
225.000 
Distribution. 
Cables. including laying, £700 per mile for two 
tracks, 235 miles. 164,500 
Extra required for sections of the route where four 
tracks exist, also for termini and sidings : these 
track, calculated to be equal to one additional 
or £350 per mile ...................... cose N2,250 
Contact rail and bonding, £700 per mile for two 
ТЕСКӨӨ IL V D SCHAUEN S ER DO SLE EN. e AA ERR 164,500 
Ditto for termini and sidings and where four tracks 
exist ............ "T Vibes aab A re 82,250 
X 493,500 
Rolling Stock. 
245 motor carriages and electric locomotives at 
%, EIUS are ros bn raa eed 855,000 
Less credit for 285 existing locomotives at 4 1.500. 427,500 


427,500 


Total cost of electritication 


re ee dud £1,416,000 
The above estimate being the cost of one section. of 900 square 
miles, the cost of electrification of the whole railways in England and 
Wales would be £1,416,000 x 65 = .£02,040,000, or say £100,000,000. 

The question now arises, would the saving in the working 
expenses justify this enormous expenditure? I shall endeavour to 
show that it would, but only on well-organised lines similar to those 
I have suggested. 

In the Board of Trade returns for 1901 the total train-mileage is 
put at 332,808,431, made up as follows: Passenger, 185,852.615 ; 
goods and minerals, 146,520,704 ; mixed, 435,112. In the follow- 
ing calculations 1 base the cost of the goods and mineral traffic and 
the passenger traffic only. The total cost of locomotive power 
(including stationary engines) was 416,786,262. The cost of 
stationary engines as compared to the cost of the locomotive 
engines could only be infinitesimal, as they are used primarily for 
electric lighting and pumping purposes, and as the installation of 
the proposed electric power-stations would render the further 
existence of these engines unnecessary, I have not taken them into 
consideration for the purposes of this estimate. 

416.786. 262 х 240 332,808,481 = 12:105d. per train-mile, 


as at present shown by the Board of Trade returns. 

From Mr. W. Langdon’s excellent Paper. before mentioned, I 
extract the following points, and include them in my calculations. 
I am sure that the care that has been exercised in compiling them 
proves their accuracy :— 
Coal ...... 


C m .. q . 7 114d. per ton. 

Cost of staff at power station. 0-0245d. per kilowatt. 

Water „ ee n . 0 0050d. „, 5 
Sub-station. 

Staff ........ esie уса CF .. 002994. „ " 

Outdoor service ........... P ea vA Va vaa 0:0011d. „ T 

Oil, waste and sundries ...................... 0:0109d. „ " 

Locomotive drivers and assistant 2:6500d. per train-mile. 


Repairs and renewals of machiner 2-0000d. „, 
Renewals of cables and contact rail or trolley wire 0:2590d. 


77 
The total kilowatts required to be generated to meet the working 
of the whole system for one year would be: — 


42,435.630 x 65 = 2, 758,315,950 &'288k W. per train-mile. 
The saving thus effected is £2,846,616, but it should be noted that 
this amount includes 8,500,000, the 34 per cent. interest on the 
new capital necessary for the conversion. The difference in the 


cost per train-mile is 2'05714. in favour of electricity, but excluding 
the interest on new capital the saving is 4'5844d. per train-mile. 


Estimate of Annual Expenditure of Working by Electricitg the Railway 
System of England and Wales. 


| Cost per Cost per 
i train- mile. kilowatt. 


сате 


-— —— — 


Capital outlay, £100,000,000— £ 


| d. d. 

Interest at 34 per cent. 8,500,000 25273 | 08049 
Generating stations staff............ 281.576 02031 | 0:0245 
Coals, 4lbs. per kw.-hour at 7s. 1144. 

per ton, 4,930,028 tons............ 1,961,740 1:4131 | 0-1705 
Water, 25lb. per kw.-hour at 2d. per 

1,000 gallons .................... 51,405 0:0415 | 0:0050 
Sub-station staftſ 343.640 02477 0:0299 
Outdoor вегуїсе.................... 47,121 00339 | 0:0041 
Oil, waste and sundries ............ 125,273 0:0904 | 0:0109 
Total estimated cost of generation and 

distribution F | 2,811,815 2:0297 | 0:2449 
Locomotivo drivers and assistants the| | 

same as at present .............. | 3,069,955 2:6465 | 0:3193 
Repairs and renewal of machinery .. 2,769,777 1:9973 , 0:2409 
Renewals of cable and contact rail.... 358,686 0 2580 | 0:0311 
Locomotive oil, waste and sundries ..: 123,334 00891 , 0:0107 
Rates, taxes, office, insurance, &c. | 692,414 0:5000 | 0:0603 
Mixed traflio, 435,112 train-miles at 

7:5206 per train-mile, electrical cost 13,635 5 | — 
Total cost of locomotion ........ . . . 7,627,831 54909 | 0:6623 

sae d eos 10:0179 


for the companies to undertake this revolutionary departure? I am 
inclined to think that it would not, and yet to yield even this small 
amount of profit it is essential to treat, for purposes of electrification, 
the railway system as a whole, and in a properly organised way 


jointly, otherwise I feel pretty confident that the alteration or con- 


version could only be brought about by incurring a very heavy loss. 

The point now to conside is in what way could electrification be 
introduced to justify not only this large amount of expenditure, but 
to benefit the shareholders and all classes of the public alike. It has 
been proved beyond a doubt that where an accelerated and a more 
frequent service has been given, along with a generous reduction in 
fares, the traffio has increased fourfold. In this country and in Italy 
I believe this to be the ease. If this large increase has been obtained 
with passengers, is it not likely to obtain also with goods and 
minerals? My opinion is decidedly in the affirmative. 

Now, assume that by gradual steps the railway companies were to 
reduce the nger fares to one-half of the mean obtaining to-da 
— viz., to 4d. per passenger-mile, and the goods and minerals to 2d. 
per ton-mile, and to increase the long-distance speed to a mean of 
50 miles an hour and the short-distance speed to 30 miles an hour, 
while at the same time doubling the train-miles by giving à more 
frequent service. 'The alteration would lead to an increase of 
traffic to at least threefold, if not more. The passenger load-factor 
at pon of only 10 per cent. appears to be so ridiculously low that 
I think with a little differentiation it could be materially improved. 
It seems absurd to supply a conveyance weighing 200 tons to convey 
2$ tons of people about, and that is what it really amounts to. The 
high peak of the suburban passenger load is when people are going 
and returning from business, consequently, for 10 or 12 hours out 
of the 18 the trains are running practically empty. Under these 
conditions one motor coach and perhaps a trailer would amply 
suffice during these periods of little traffic, instead of the 200-tons 
trains in use at the present time; therefore, with double the head- 
way and an aeec'erated speed a far better passenger load-factor 
could be obtained. An alteration of this nature would solve many 
problems, the housing question being one of them. The alteration 
in the goods and mineral services would lead to the revival of many 
industries, besides bringing into being many new ones. It would 
be a boon of incalculable value to the agricultural interest. No 
longer would it be possible to send fruit and vegetables from the 
Continent to large Midland towns at a lower rate than from our 
own producing counties; nor would it be probable that finished 
articles of cominerce would be sent from New York via Liverpool to 
London at a lower rate as from Manchester to London, as the 
railway freights to London would be less, which is not so at the 
present tiine. 

With the view of ascertaining bow the result would be likely to 
work out if this idea were entertained, I have made estimates 


showing the probable cost of new plant and the cost of running 
under these cireunistances; I have calculated the increased traftic 
to be threefold under the conditions I have named. 
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Allocation for 900-mile section :— 
Passenger train-miles ...... PERAGI VACUAM Г E . 5,718,542 
Number of passengers carried .................... 47,131,829 
Receipts from passengers Va.sar a xe ers 914,047 
Number of engines Vida sicot a e dc es is 142 
Number of coacheeemmmnnSs. 873 
Miles of таййзау................................ 285 
I deduce the following from these figures :— 

Passenger train-miles per day .................... 15,667 
Passenger train-miles per hour (18 hours).......... 870 
Number of passengers per йау.................... 129,126 
Number of passengers per hour .................. 7,174 
Receipts per day...... C £2,505 
Receipts per hour И заах ida £139 10s. 
Receipts per train- mille РЕ 38-44. 
Receipts per passenger ........... ——— са 4: 65d. 


If the receipts are 38:44. per train-mile at 4d. per mile per 
passenger, there would be 77 passengers on each train. If we 
differentiate in the way suggested, and run trains of sufficient 
capacity during the day calculated to meet the different press of 
traffic, the mean weight of train might materially be reduced. By 
the adoption of a train of 150 tons weight, with a carrying capacity 
of 300, instead of a 200-ton train, we should have a passenger load- 
factor of 26 per cent., which, under the circumstances, I consider 
none too large. Taking the average of speed to be 40 miles an 
hour, the number of trains required to serve one area would be 
870/40 = say 22 trains ; in fact, owing to the acceleration of speed 
from 24 miles per hour to 40 miles, only four additional trains are 
required. 

I estimate the powcr essential to supply this system to be as 
follows :— 


40? 
37250 = 9'4 tractive effort per ton. 


9°4 x 150=1,410 tractive effort per train. 


1,4410x40 ,. А 
875 = 150 Mu. H. P. per train. 


Allowing for a loss of 100 per cent. between the prime motor and 
the train wheels, we have a total power required for 22 trains of 
150 x 2 x 22 = 6, 600 M. H.P. То add 50 per cent. to this for extraneous 
power required, a total of 9,900 M. H. P. would be reached, this being 
equivalent to 7,865 kw.-hours. 7, 365 x 18 x 365 -: 48,388,050 kw. 
hours per annum. 

We have now to consider the question of goods and minerals. By 
the reduction of 50 per cent. in the ſreight, the big towns in the 
north would be brought into closer commereial relation with the 
towns in the south, the interchange of mechandise would be more 
self-contained, consequently more independent of foreign supplies. 
The reduction would also lead to a greater demand for express 
traffic, and it would, in my opinion, be safe to base the mean speed 
of trains at 25 miles an hour. The mean net weight of merchandise 
carried I increase from 100 to 150 tons per train, the merchandise 
“А a 900 square mile section under these conditions would, therefore, 

e :— 


Number of tons carried per annum ............ .. 16,204,394 
Receipts .......... SAO CR RAD EO regn a £1,036,036 
Goods train-miles per annum ................. . 4,380,000 
Goods train-miles per day ..................... Я 12,000 
Goods train-miles per hour .................... 500 
Number of tons per day ........................ 44,895 
Number of tons carried per hour ................ 1,850 
Receipts per da;; een £2,838 
Receipts per hour ............................ £118 
Receipts per ton-mile .......................... ad. 
Receipts per train-mile ....................... А 4s. 844. 


The receipts per hour divided by the receipts per ton-mile, £118. 4d. 
= 75,520 ton- miles per hour. 

The weight of merchandise, 150 tons x 25 speed in miles per hour 
= 8,750 ton-miles per train per hour. 75,520--8,750 = 20 trains actually 
requiring power. 

Gross weight of train ; — 


Merchandise E E LE P 150 tons 
Waggons to carry same ...... ere re EN ERA 150 „, 
Locomotive and brake vans 100 „ 
Empty waggons on transit. Em 75 „ 
Il!!! 8 475 tons 
Power :— 
3+ 250 9 tractive effort per ton. 
5:5 x 475 = 2,612 tractive effort per train. 
2,612 x 25 | 
"375 7 = 174-1, say, 175 м.н.р. per train-mile. 


Add to this 100 per cent. to cover total losses, and the power 
required to run 20 trains would be 175 x 2х 20= 7,000 M.H.P. per 
hour. Add 100 per cent. for extraneous power required, such as for 
shunting, empty waggon trains, light engines, &c., and we have а 
total of 14,000 м.н.р. to provide for, which is equivalent to 10,444 
kw.-hours and 0-069kw. per tonmile. The total required for 


both passsenger and goods traffic is, therefore, equal to 17,800kw. 
per hour. To allow for duplication of plant, I consider that the 
station should be of a capacity of 36,000kw. The annual demand 
of power would be for passengers, 48,888,050; for merchandise, 
91,489,440; total, 189,877,490 kw.-hours. The total for the 65 
stations embracing the whole of England and Wales would be 
9,092,086,850 kw.-hours and 12,187,716,905 w.n.P.-hours. 

The passenger train-iniles for the whole system would be 
871,705,280; the merchandise train-miles 284,700,000. The total 
is thus 656,405,280 per annum = 13°85kw. per train- mile. 


Estimate of Cost of Power Station 36,000kw. capacity. 


Land and buildings..... EUM p ee s. oo oo £50,000 
Generating plant at £20 per kilowatt .......... . 720,000 
£710,000 
Sub-stations (25) 2,000 Kr. 
Land and buildings............ J e drca 0,000 
Converting plant at £7 per kilowatt.......... .. 350, 000 
| — 400,00 
Distribution cables, including laying for two tracks at 
£700 per mild TI 164,500 
Extra required for sections of line where four tracks 
exist, also for termini and sidings—these are calcu- 
lated as being equal to one additional track, £350 
per mile.......... VES E AEQUUS DURAS oV .... 82,250 
Contact rail or trolley wire and bonding, £700 per 
mile for two {тасЕв......................... . 164, 500 
Ditto for termini, sidings, and where four tracks exist, 
£850 per mise rar n ,250 
——— — 493,500 
1,663,500 
Rolling stock the same as in other estimate " 
Total cost ........ cai .. £2,091,000 


The total cost of electrification for the whole of England and Wales 
would therefore be £2,091,000 x 65 = £185,915,000, say £150,000,000. 


Estimate of Annual Cost of Running. 


Cost per 


| Cost per 
ae | train-mile.| kilowatt. 
r ee ⁰⁰ 
Capital outlay E 150,000, 000 at 34 per E. d. d. 
Sent!!! ка —ͤ n n | 5,250,000 1919 0:1385 
Power Station. 
БШ IT 464,073 0:183 0:0122 
Staff (sub-station) ............ ....; 568,252] 0:207 | 0015 
Coals 4lb, per kw-hour at 7s. 114d. 
per ton, 16,236,780 tons 6,460,487 ! 2-362 0:1705 
Water 251Ь. per kw. at 2d. per gallon) 189,417, 0:069 0:005 
Out-door service оаа 94,708 0:035 | 000235 
Oil, waste and sundries .......... | 189,417, 0069 | 0005 
Total .......... 7,966,854: 2:925 | 02102 
Locomotives. | 
Wages to drivers and assistants. (As. | 
the mean speed has been increased 
by 60 per cent., the wages per train- : 
milehas been reduced by 40 per cent. 
in these calculations—viz.,to1-59d.)| 4,348,684; 1:590 | 01148 
Locomotive oil, waste and sundries| 189,417 0-069 0 005 
Repairs and renewals of machinery, | 
24 per cent. on capital outlay of | | _ 
£150,000,000 .................. 3,750,000 — L158 ' 0057 
Office, rents, rates and faxes ...... 1,094,008 0-100 0-0285 


Grand total of expenditure . . . £22,598,463. — 8:091. 025308. 


— 


The question now arises as to what additional capital would 
required to provide the extra accommodation necessary to cope with 
three times the traffic to that obtaining at the present time. The 
great bulk of the through stations would require very little addition» 
to their size and acconimodation to meet this increase in the trafic. 
but I see that great congestion would take place at termini ane 
on the main trunk lines, some sections of which would necessarily 
have to be widened. There would also be some considerable addi 
tions to be made to the rolling stock, also in the extension of 
eollecting and delivering vans. Time will not allow me to enter 
in full detail into the cost, but, roughly speaking, I think that "t 
additional sum of £150,000,000 would go a long way to cover it. I 
I am right in this supposition, an increase of capital equal to 
£300,000,000 would be necessary to cope with the proposed greater 
train-mileage and the trebled traffic. 

The total receipts for 1901 were 290,708,770, and the total work- 
ing expenses were £58,349,606, being 64 per cent. of expenditure 
to receipts. We have ascertained the additional cost of 1 
working, but what would be the additional cost of dealing with ib. 
increase of traffic in other departments? A large increase in t 
subordinate staffs would be imperative, but only in those statis. as 
the chief officials would be а standing charge and require no separ 
I think that an increased expenditure of 25 per cent. in allo 
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departments except that of locomotion would meet the require- 
ments of the additional traffic. Now deduct the cost of locomotion, 
£16,786,262, from the total expenditure of £58,349,606 = 441, 568.844, 
add 25 per cent. 452, 95.4, 177, and also add to this the cost of 
locomotion under the new conditions, 417, 848,463, and we obtain 
the figure £70,802,640, which is. therefore, the estimated cost of 
working the whole system under the new conditions. 

The gross revenue obtaining would be increased from 490, 703, 770 
to £136,055,655, and the result in the percentage proportion of 
expenditure to total receipts would be 51:6 per cent. as against 
64 per cent., the figure obtaining at the present time. 

The proportion of net receipts to paid-up capital in 1901 was 
8:279 per cent.; the same proportion under the new proposed con- 
ditions would, after increasing the capital by £300,000,000 (viz., to 
£1,286,646,782), be 5'1 per cent., or an increase in the profits of 
1:881 per cent., which would represent an additional profit of 
£23,558,421 per annum. 

In a little pamphlet entitled“ Should Railways be Nationalised,” 
by Mr. W. Cunningham, he claims that under State management 
a saving of £30,000,000 would obtain. While not quite sharing this 
sanguine conclusion, I feel convinced that, either by State control 
or combination of the companies, a very great economy in expendi- 
ture might be looked for. A saving equal to £11,446,787 might 
easily result under such joint and direct management, and this 
would make the expenditure exactly 43 per cent. of the gross revenue, 
the result being a profit equal to 6 per cent. on the whole of the 
capital invested. If the State were to obtain control and absorb the 
companies at par value, the whole could be paid otf in 24 years by 
adopting a sinking fund of З per cent. while paying 3 per cent. 
interest. 

In conclusion, I wish to warn the railway companies from con- 
tinuing in their present policy with regard to electrification. Indis- 
criminate installations are useless for proving whether electrification 
is economical. The only way by which electrical working can be made 
cheaper than the present method is by adopting one system cominon 
for all companies, controlled by one central body like the Railway 
Clearing House. "There are six or seven railway systems in Man- 
chester : would that centre not be a good one to test the system I 
advocate? Assuming that Manchester and 15 miles round were 
electrically equipped, the experiment could be made by reducing all 
the passenger fares to one-half within that radius; and if treble 
traffic resulted, my theory will have been proved to be correct. The 
next course to be pursued would be to electrify the whole of 
Lancashire in the same way, reduce the present fares and freights 
to one-half within the county, and if the expected results are 
realised, then the whole of England and Wales could be proceeded 
with. To show how British internal trade is handicapped by 
heavy railway rates, the following list will demonstrate the 
advantages possessed by the foreign producer over the British : — 

1. Carriage of a ton of apples, Folkestone to London, £1. 4s. Id. 
California to London, 15s. 8d. 

2. Carriage of a ton of British meat, Liverpool to London, £2. ; ton of 
foreign meat, Liverpool to London, £1. 5s. 

8. Carriage of a ton of eggs, Galway to London, £4. 14s. ; Denmark to 
London, £1. 4s. ; Russia to London, £1. 2s.; Normandy to London, 16s. 8d. 

4. Carriage of a ton of plums, apples, and pears Queensborough (Kent) 
to London, £1. 5s. ; ton of the same from Flushing (Holland), 12s. 6d. 

5. Carriage, per ton, of English pianos, Liverpool to London, £3. 10s. ; 
of foreign, £1. 5s. 

6. British timber, per ton, Cardiff to Birmingham, 16s. d.; foreign, 
Ns. 10d. 

7. Carriage of nails, wires, tubes, per ton, from Birmingham to 
London, 10s, 9d. ; from Germany, 4s. 9d. 

Carriage of English spades, per ton, £1. 18. d.; of German, 6s. 6d. 

In the carriage of iron ore and steel rails the American railway charge 
бв. 3d., where the British oharge £1. 9s. 3d. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D'ALBE.] 


Charge of an Electron.—J. S. Townsend compares the various 
values found for the charge of an electrolytic ion and an 
electron, and finds that the difference lies well within the 
limits of the probable experimental error. If E is the charge 
on & hydrogen ion or atom in a liquid electrolyte, N the 
number of molecules per cubic centimetre of a gas under 
normal conditions, then, since a known volume of hydrogen is 
evolved at the negative electrode when unit quantity of elec- 
tricity passes through the liquid, the formula 

NxE2122x10" 
is established, E being measured in electrostatic units. In this 
formula the most probable value for N, according to Lord 
Kelvin, is 10%, and 1:22 x 107” ia not improbably an upper 
limit to the value of the charge in electrostatic units. Of the 


values determined from electrons liberated by Röntgen rays, 
that of H. A. Wilson is probably the most reliable. By the 
method which he used he avoids the necessity of finding the 
number of drops in the cloud formed by the expansion of the 
conducting gas, and a very uncertain quantity is thus elimi- 
nated from his calculations. He concludes from his experimenta 
that “it may be considered established that e lies between 
2x 107 and 4 х 10-7 electrostatic units.“ The lower limit 
is in fair agreement with the value 1:2 x 10 found for E 
by taking N= 10. Therefore, the value 2 х 10 does not 
differ by more than the factor 2 from the most probable values 
which can be obtained from the electrolytic and electron 
methods. 

(J. S. Townsenn, Phil. Mug., March, 1904.] 


New kind of N-Rays.—R. Blondlot has found that besides 
the kind of N-rays already described, there exists another kind 
which reduces the luminosity of a feebly luminous surface 
instead of increasing it. The new kind, which he designates 
by №, is specially abundant in the least refrangible part of the 
N.ray spectrum. On re-examining that part by means of an 
aluminium prism having a refracting angle of 60 or even 
90deg., he found an alternation between the two different 
kinds of rays in the spectrum. The following is a table of 
refractive indices (for Шиши and wave-lengths :— 


Index. Index. 


un | ии 
N 1004 —.-uͥ BO [N ........ 10125 . T4 
N 1.0064. 4B. |N . 192299 8:8 
N 1:0096 ........ DO NN 1:041 белеке NL 
N 1011 ........ 6:7 


On plotting these results in а diagram, it is found that the 
first five values lie close together on à simple curve. Certain 
sources appear to emit N’-rays only, or predominantly. 
Among these are wires of copper, silver and platinum. Bichat 
has found that ethyl ether, brought into a state of forced 
extension by Berthelot's process, emits N'-rays. When that 
state is ended, either by a slight shock or spontaneously, the 
emission of N'rays ceases instantly. N’-rays, like N-rays, 
muy be stored up. Thus, if a piece of quartz is brought near 
a stretched copper-wire, it emits N'-rays for some time after. 


(B. Bi. oN Dor, Comptes Rendus, February 29, 1904.] 


Furdday Rotation in Polarised N-rays.—The extreme smallness 
of the wave-length of N-rays makes it reasonable to expect a 
very 1 magnetic rotatory polarisation. Such rota- 
tion has been foreseen and actually verified by H. Bagard. 
He used a prism of aluminium to separate out the various 
beams of N-rays, and polarised them by means of a glass plate 
held at an angle ranging from 59 to 71deg. The source of 
the rays was a Nernst Їр, and the polarised rays were trans- 
mitted either through aluminium or through carbon bisulphide 
placed in a magnetic field of about 50 units. Even with such 
a feeble field, the rotation observed was very large, amounting 
to a maximum of 45deg. in the case of aluminium and to 
54deg. in the case of carbon bisulphide. These rotations 
would, in the case of ordinary light, require fields of great 
intensity. They are of the order of those observed in quartz 
with ordinary light. The rotation increases as the wave- 
length becomes smaller. On repeating the same experiments 
with ordinary light, the author only obtained rotations of 


some 4 minutes. 
[H. Bauarp, Comptes Rendus, February 29, 1904.] 


— — — = 


Luminous Emission under N-Rays.—R. Blondlot has found а 
probable explanation of the failure of many other physicists to 
repeat his observations. It lies in the fact that the emission 
of light is affected by the N-rays in the sense of being con- 
centrated upon the normal rather than upon the tangent 
plane. Thus, an observer watching the surface perpendi- 
cularly sees it brighten up, while, if he watches it along the 
edge, it appears to become duller. In the case of the N’-rays, 
the reverse is the case. The influence of sound-waves dis- 
covered by de Lépinay, and that of the magnetic field observed 
by Gutton, act in the same manner. 


[R. BroxpLor, Comptes Rendus, February 29, 1904.] 
E 2 
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ELECTRIC RAILWAYS. 


The completion of the electrical eyuipment of the Liverpool- 
Southport line of the Lancashire and Yorkshire Railway is an 
event of some considerable importance. Although this line is 
by no means the first electric railway to be opened in this 
country, or indeed the first line of steam railways to replace 
its locomotives with electric motor cars, it is perhaps more 
significant of the progress of electric traction than any other. 
The first electric railway in the United Kingdom, between Port- 
rush and the Giant's Causeway, was opened in 1883. This was 
built on the third-rail system, but was altered into an ordinary 
overhead trolley system in 1899. Another short electric 
railway on the third-rail system was opened by Mr. MAGNUS 
VoLK at Brighton in 1883, and this is still running. 
These lines were both very light railways practically tram- 
ways. They were pioneers, but electric traction in this 
country did not make much progress for some years after 
this; experimental work on tramways was much impeded 
by the 21 years purchase clause of the Tramways Act of 
1870, and by the outcry raised against overhead wires. Two 
conduit tramway lines were built, one between Gravesend 
and Northfleet, the other by Mr. HoLroyp Suirn at Black- 
pool ; but, as in the case of many other engineering develop- 
ments, England took the initiative and then paused, America 
worked further at the problem, and the fully-developed 
American systems were then brought over here. Trolley 
traction when it started in this country was practically an 
American industry. In the meantime, however, a good 
solid piece of English electric railway engineering wa: 
carried out by the City and South London Railway Co., 
and this railway—the first tube ” line—was opened in 1890. 
In 1893 the Liverpool Overhead Railway was opened (8 
system which was immediately approved and imitated in 
America), in 1898 the Waterloo-City “tube,” and the Central 
London Railway in 1900. The first steam railway to be 
“ electrified” in this country was the Mersey Railway, which 
was opened under the new conditions last summer, the second 
is the Liverpool-Southport section of the Lancashire and York- 
shire Railway, and the third will be the Tyneside lines of the 
North-Eastern Railway, the electrical equipment of which is in 
an advanced state. The case of the Liverpool-Southport line 
(and also of the Tyneside lines) differs considerably in character 
from the Mersey Railway. Both the Liverpool-Southport 
line and the Mersey Railway are, it is true, essentially pas- 
senger lines, both carry a suburban traffic and both are full- 
gauge heavy lines. The Mersey Railway is, however, seli- 
contained, while the Liverpool-Southport line, although 
three times its length, is but one section of the large net- 
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work of suburban lines owned by the main railway companies 
serving Liverpool. The success of this section, therefore, 
will doubtless mean the electrical equipment of all the other 
suburban lines of the Lancashire and Yorkshire Railway. The 
London and North-Western Railway will then, in all likeli- 
hood, follow suit, and it may even be conjectured that the 
latter company would then adopt a similar system in the 
Manchester district, and ultimately on its suburban lines around 
London. 

Standardisation of track and working voltage is, therefore, 
important, and as a result of the conference last year at the 
Railway Clearing House in London, a third-rail system has 
been chosen with the third rail outside the running rails, and 
3ft. 114in. from the centre of the 4ft. Shin. gauge. The line 
voltage has been fixed at 600. In the Lancashire and York- 
shire system a fourth rail is employed in the centre of the 
track, but it is not used as a contact rail, being simply bonded 
to the running rails to decrease the resistance of the return 
conductor. Many engineers are in favour of an overhead con- 
ductor system for railways as well as tramways, and it has many 
points in its favour, one of which is cheapness. On the other 
hand, there are many difficulties in the way of its adoption as 
the standard practice for the “electrified ” main lines. Among 
these are the complications that would necessarily be intro- 
duced in tunnels and under low bridges, but probably the 
greatest difficulty would be the actual collection of the current. 
Large currents are required for heavy trains, and on some of 
the comparatively light railways that have already been built on 
the overhead system the trolley or collector-bow has had to be 
duplicated in order to afford sufficient contact surface. Of 
course, it is now the custom to put forward а single-phase 
system with high-tension distribution as a panacea for these 
troubles ; but much experiment is still needed before such a 
system will be sufticiently perfect to standardise, and there is 
no need to wait in order to obtain what can at best be but a 
small gain in efficiency and first cost, when we have an excellent 
standurd system ready to hand—for the “electrification” of our 
suburban lines is urgently needed. 

In the methods of generation and distribution, the Lan- 
cashire and Yorkshire Company has followed standard practice 
—three-phase generation at high pressure, with conversion by 
means of stationary transformers and rotary converters in 
sub-stations to 600 volts continuous current. The train equip- 
ment necessitated the employment of trains made up of units 
which can be separated at times of light traffic. In choosing 
between direct control and indirect control by means of elec- 
tro-magnetic or electro-pneumatic switches, the company has 
decided in favour of the former. A double-unit system has 
been adopted, with a motor car at each end of the train and 
two trailers in the middle. This has necessitated the employ- 
ment of no less than eight cable couplings from one end of 
tho train to the other, two main cables, four auxiliary cables for 
the series-parallel control, and two cables for working the 
reversing switches at the motors. There are thus two controller 
barrels worked by one handle in the cab of each motor car, each 
barrel controlling the four motors under one of the motor 
Cars. 

By this method the ‘‘contactors” or the electro-pneumatic 
devices of the usual multiple unit systems are dispensed with, 
and the control is direct, although these advantages have 
to be paid for by the employment of couplings carrying the 
main current, as already explained. In spite of the fact that 
reversing switches with their indirect. control have still to be 
used, many engineers will give preference to the system 
adopted on this line, for it reduces the number of automatic 
devices considerably. 


Enough has been said to indicate the general lines upon 
which the system has been laid down. They are good sound 
engineering principles, worthy of adoption by the first main 
line of railway to be electrically equipped in this country. We 
had the opportunity of riding in the cab of the front motor- 
car during a most successful trial run from Liverpool to South- 
port last Saturday, and also of inspecting the line, power 
house, sub-stations and rolling stock, A detailed illustrated 
description is commenced on another page of this issue. We 
may add one more fact in this place, however. The work 
has been carried out by a British firm, with plant and material 
manufactured in this country and to the specification of 
British engineers. The whole of it reflects great credit alike 
on the Lancashire and Yorkshire Railway Co. and on the 
contractors. 


THE NATIONAL PHYSICAL LABORATORY. 


The annual meeting of the general board of the laboratory will be held 
at Bushey House, Teddington, this (Friday) afternoon. The report, which 
is to be presented at the meeting, contains an account of the work done 
at Bushey House during the year 1903. In the department of electrictty 
and magnetism the following tests have been made: — Resistance coils 
(128), resistance boxes (4), condensers (11), conductivity tests (7), per- 
meability and hysteresis tests (8), inductance tests (3), permanent 
magnets (10), supply meters (10), miscellaneous (14); a total of 195, 
as against 31 "ш the nine months in 1902. In addition to the 
above, applications have been received for a number of tests which 
it has been found impossible to carry out owing to the incom- 
plete equipment of the laboratory. Among such applications were 
some for electrical tests involving heavy currents, tests on alternate- 
current instruments of all kinds, and extremely high voltage tests on 
insulators. The equipment is, however, being extended in various 
directions ; the alternating set given by Messrs. Siemens Brothers is now 
at work, but the transformers and certain of the alternating-current 
measuring instruments still remain to be installed. A number of 
important photometric tests are in progress for the Admiralty and War 
Oflice. The need of a powerful testing machine is greatly felt in the 
engineering department, and inquiries have been received from the 
Eastern Telegraph Co. for tests on ropes used for submarine cable work. 
Towards the end of the year arrangements were made whereby much of 
the electrical apparatus which is to be sent to the St. Louis Exhibition 
will pass through the tests of the laboratory, and, if approved, will 
receive certificates. The committee hope in this way that their aid may 
prove of value to the English exhibitors. One large firm has arranged to 
issue all its standard resistances through the laboratory. Thanks to the 
assistance of the Manchester Steam Users! Aseociation, who voted £150 
to the funds of the laboratory for the purpose, apparatus has been con- 
Btruoted for measuring the specific heat of superheated steam up to & 
pressure of 2001Ь. to the square inch, and the preliminary experiments 
made with it have shown that there is every reason to hope it will work 
satisfactorily. The method, due to Mr. Jakeman and Dr. Harker, con- 
sists in superheating the steam by means of an electrical current, and 
determining the rise of temperature produced and the watts required. 
The present apparatus is capable of dealing with a flow at the rate of 
600 grammes of steam per minute, or about 80lb. of steam hour, but 
it ig hoped to construct apparatus which will permit of higher tempera- 
tures and pressures being used. 

In the electrical division Mr. Smith has completed his research on the 
mercury standards of resistance, and has constructed 11 mercury tubes. 
The results obtained from these tubes agree among themselves to some 
two or three parts in 100,000, while the final result agrees with that 
obtained at the Reichsanatalt to one part in 100,000. A preliminary 
account of these experiments was communicated to the British Associa- 
tion at Southport, and a Paper, dealing with the whole, is ready for 
presentation to the Royal Society. Incidentally, Mr. Smith has com- 
pared a large series of standard resistances, and has re-determined the 
coefficient of change of resistance with temperature of mercury. The 
whole of the work is marked by a very high degree of accuracy. Another 
electrical research, undertaken at the request of the Engineering Standards 
Committee, is one on the effect of temperature on the insulating properties 
of materials used in dynamos, motors and transformers. This has been 
carried through by Mr. Rayner, who volunteered for the work: the results 
have been communicated to the committee and will be published in due 
time. 

While the work of the laboratory has prospered, the financial position 
is one which gives rise to grave anxiety. The receipts for the year 
amount to £10,200. 4s. 3d. while the expenditure has been £10,306. 14e. 6d., 
thus leaving a deficit of £106. 10s. 8d. Last year the corresponding 
figures were £9,314. 19s. 3d., and £9,235. Us. 8d., giving a balance of 
£79. 9s. 7d. In addition to this a sum of £1,036. 6s. 11d. has been 
spent on equipment out of the accumulations of income transferred from 
the Kew Committee. The balance* is now £2,379. 9s. lld., as against 


* This balance inclüdés in addition to the cash at the bank the difference 
between the sums due to the committee and the debts due from the 
committee. 
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£3,522. 7s. 1d. at the beginning of the year. The increase in income 
- ig due to the increase in the fees for test work, &c. The increase 
in expenditure arises mainly from the additions to the staff and 
to the working expenses, and from the fact that the laboratory was 
working fully for only nine months in 1902. Thus the laboratory 
is spending more than its income, and in the opinion of the com- 
: mittee a further increase in expenditure will be necessary in the 
present year. To meet this a considerable increase in income is urgently 
required. By drawing on the balance it will be possible to continue for 
another year, but the time has come when the financial position must be 
reconsidered. This is the more necessary since the period for which the 
grant of £4,000 was originally made ends in September, 1904. In con- 
sequence of this, the President and Council of the Royal Society 
have been in communication with the Treasury, and it has been 
arranged that the grant of £4,000 shall be continued to April, 1905—i.e., 
for the financial year 1904-5—and that the committee should prepare 
. & scheme for the consideration of the Treasury. The Treasury have 
been asked when the scheme of the Executive committee is received 
to carefully consider the work and organisation of the National Physical 
: Laboratory, with a view to laying down the lines that ought to be followed 
in the future," and bave stated in reply that they will be prepared to 
give careful consideration to the statement and proposals with regard to 
the future." It appears, from what has been already stated, that an 
increase of funds is required even to maintain the work of the laboratory 
as at. present; a further increase is necessary if it is to carry out all the 
work for which there is a demand. Again, it is important for the sake 
of permanence that the positions of the senior members of the staff 
should be made more secure. "The stipends now paid to the assistants— 
with one exception, £200 & year—are not commensurate with the work, 
and are insufficient to retain for long the services of men of the calibre 
required for that work, while the number of the staff is too small and 
should be increased. Again, in many branches the equipment is wholly 
inadequate. The divisions of electrotechnics and metrology must be 
extended, and more apparatus provided to meet the varied nature of the 
tests asked for, and the staff increased to carry out the work. 

The following is a list of subscriptions received in 1903 towards the 
roposed annual fund of £2,500 :—Institution of Civil Engineers, £500; 
ron and Steel Institute, £200; Railway Companies’ Association, £200; 

Society of Chemical Industry, 2100; Eastern Telegraph Co, #50; Sir 
E. Н. Carbutt, Bart., £25; Sir Bernhard Samuelscn, Bart., £25; Messrs. 
Hadfield's Steel Foundry Co., £10. 10s.; Messrs. Vickers, Sons and 
Maxim, £10. 10s. ; Messrs. J. J. Saville & Co., £3s. 38. 

The particulars given below are taken from the statement of work for 

the year 1904, to be submitted to the general board at their meeting. 


ENGINEERING DEPARTMENT. 
Steam RESEARCH. 


The experience gained with the apparatus at present set up is suflicient 
to show that the method works and to give preliminary values for the 
specific heat of superheated steam. The next step will probably be to 
rebuild part of the apparatus on a larger scale so as to admit of larger 
flows and higher pressures. The present apparatus will stand over 
200lb. pressure, and will condense about 80lb. of steam per hour; in any 
one of Regnault’s experiments the maximum amount of steam condensed 
was 10 grammes. In an experiment of the present series, lasting for 
5 minutes, 3kg. of steam are condensed. When this work has been com- 
pleted the same apparatus will be utilised to determine the latent heat of 
evaporation of water at high temperatures ; and finally it is proposed to 
determine the relation between the pressure and temperature of super- 


heated steam. 
PHYSICS DEPARTMENT. 
Evectaicity Division. 


The experiments made up to the present on standard cells seem to 
show that differences remaining in the mercurous sulphate obtained from 
different makers, even when re-purified in the standard manner in the 
laboratory, are the main cause in the differences observed between 
different standard cells. It is hoped that it may be possible to prescribe 
a standard method of preparing the sulphate, which will eliminate these 
differences. At present, the electrical test of purity is more sensitive 
than the chemical. 

At the request of the Electrical Standards Committee of the British 
Association, the laboratory has undertaken the construction of a standard 
ampere balance, designed by the late Prof. Viriamu Jones and Prof. 
Ayrton. The coils of the balance consist of helices of bare copper wire 
wound on marble cylinders, and its working depends very greatly on the 
accuracy with which these coils are wound and measured ; for this work 
the laboratory is well equipped, and an experimental coil has been success- 
fully wound and tested. The funds for this work are found by the British 
Association. When this work is completed it will be possible to go on 
with the construction of the Lorenz machine, which is to be given by the 
Drapers’ Company. 

The tests on insulating materials for the Engineering Standards Com- 
mittee will be continued ; the invesigations now in progress relate to the 
distribution of temperature within the layers of the field coil of a dynamo 
or motor. Tests, as ordinarily made, give the mean temperature of the 
coils ; it is desired to know by how much the maximum temperature 
may in practice differ from the mean. These experiments are being con- 
ducted in co-operation with Messrs. Cromptons, Messrs. Johnson and 
Phillips, Mesers. Mather and Platt, Messrs. Siemens Brothers, the 
British Westinghouse Co., snd other firms. 

Much requires to be done to complete the equipment for general testing 
work, Large currents are frequently needed for testing meters, &c., both 
direct and alternating. For this it will be necessary to supply some large 
storage cells and a set of step-down transformers for use with Messrs. 


Siemens Brothers alternator. The question of the automatic regulation 
of the current used for testing meters and similar apparatus is one of 
some difficulty, especially when the supply station is a small one and the 
load very variable. Considerable progress, however, has been msde 
towards its solution, and it is hoped that the difficulty may shortly be 
overcome. The testing of electrical instruments has increased greatly 
during the past year, and there seems every reason to anticipate a 
continued increase ; the accommodation provided is already becoming 


too small. 
THERMOMETRY DIVISION. 


The work proposed includes :— 

Study of the thermo-electric force of junctions of platinum, platinum. 
rhodium and platinum, platinum.iridium, and of the effects of small 
impurities. For this research & good deal of material is in hand. 

In conjunction with the engineering department, an investigation irw 
the properties of steam, involving determinations of (d) the specific heat 
of superheated steam, (b) the latent heat at various pressures, (e, the 
variation of pressure with temperature. 


METROLOGICAL DIVISION. 


The work in prospect includes the following :— 

1. The erection and standardisation of the two comparators referred 
to in the director's report. One of these is for lengths up to 10ft., the other 
is arranged for the rapid inter-comparison of the divisions on a given bar. 

2. The completion of the standardisation of the steel yard and nickel 
metre. The yard is primarily intended for the standard leading-screv 
lathe, which is being laid down for the Standard Leading Screw Con- 
mittee of the War Office, and when this is installed the measurement of 
the screws cut upon it will be undertaken by the department. 

3. A comparison of an “end” yard and an “end” metre with the 
“ line ” standards and a calibration of the subdivisions of each. Thi 
work is urgently needed. A firm of engineers recently sent the samt 
series of English-measure gauges to four different authorities for measure- 
ment, with the result that in the case of more than one gauge there were 
discrepancies amounting to as much as 44; din. me 

4. The standardisation of a 4-metre and a 10ft. standard, which it i 
hoped to acquire. 

5. The construction of an apparatus for measuring steel tapes and 
wires, also a machine for comparing end standards automatically — 

6. A determination of a number of coefficients of expansion of nicke: 
steels, in connection with the research mentioned under the head o 


‘* Metallurgy.” 
7. The inter-comparison of a series of weights from IIb. to 56lb., and 


from lkg. to 20kg. 
METALLURGICAL DIVISION. 
Nickel Steel Investigation. (Jointly with Mr. Hadfield.) 

A series of eight medium carbon-nickel-iron alloys, having each ab:ct 
0:45 per cent. of carbon and 0*8 per cent. of manganese, and varying n 
nickel content from 0 to 20 per cent., have been ите by Mr. Най. 
Specimens of each of these are, as far as possible, to be subjected 9 
electrical conductivity, permeability and many other tests. 


OPTICAL DIVISION.—Photometry. 

The first piece of research is an investigation into the conditions unit 
which the pentane lamp may be treated as standard. It is known ‘tii 
its intensity varies greatly with the quantity of aqueous vapour present. 
and also with the barometric pressure and with the carbonic acid. An 
examination into these causes of variation is now in progress: on its ecm 
pletion it will be possible to define the conditions under which the lanp 
may be used. The pentane lamp can only be treated as a secondar! 
standard; the next series of experiments will relate to the establishmeni 
of some primary standard—e.g., the radiation from a square centimei™ 
of glowing platinum at a definite temperature, or that from a berker 
black body at a definite temperature. A considerable amount of work з" $ 
expenditure is required before the life-testing equipment can be consider | 
as completely satisfactory, and various important questions connect” 
with the life and most efficient working of lamps have been raised by ite 
electrical adviser to the Admiralty and by others. Some of these (^ 
now being attacked, 


OBSERVATORY DEPARTMENT. 


There are a number of investigations required connected with ite 
magnetic instruments and the apparatus for recording the variation: > 
atmospheric electricity whieh will be necessary for the observatur? + 
Eskdale Muir. These Dr. Chree hopes to carry out. He is also end- 
on the reduction of the Kew magnetic records, and has already obi 
from them results of great interest. 


(To be concluded). 


Electric Traction in Sweden.—According to Flett 
Bahnen, the government of Sweden has been approached t 
the directors of the State Railways with a view of obtsinin- 
425,000kr. (£13,500) for conducting experiments with elect: 
traction. It is suggested that the trials should take place * 
the Stockholm-Vürtan and Stockholm-Jürfva lines, each 3^ 
5 miles long. Traffic is light on the first line, but hear) 
the second. After studying the subject in Europe 22: 
America, Mr. Dohlander, the expert to the railways, tuc? 
report on the question, recommending single-phase cur! 
for the trials. 
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ELECTRIC WINDING MACHINES.* 


BY MAURICE GEORGI. 


Up to the present time electrical winding machines are prac- 
tically unknown in this country. although on the Continent, espe- 
cially in the inines of Silesia and Westphalia, they have made rapid 
headway during the last few years. The modern steam winding 
engine is well adapted to all the demands of the service; it, never- 
theless, absorbs an immense quantity of steam, as the effort exerted 
is irregular, and, therefore, the admission of steam to the cylinders 
is essentially varying. For instance, in starting his machine the 
driver has to open his stop-valve completely, giving full admission 
in order to shorten the acceleration period. After a certain number 
of revolutions the haul is finished, and he has to stop his machine 
by using brakes or reversing; thus the whole of the kinetic energy 
of the svstem is lost. In lowering a load there is no means of turn- 
ing to any practical use the work done. the liberated energy having 
to be constantly absorbed by the brakes. 

The first advantage of electric winding is to diminish very соп. 
siderably the coal consumption, which can be brought down to about 


one-third of its original value if a modern generating plant is 


adopted. Considering that the work done by winding machinery is 


importance, have been designed on this 
suitable. 

There are, however, methods using mechanical means of com. 
pensation which achieve the desired result by means of massive 
flywheels coupled to the prime movers. The disadvantage of the 
flywheel me'hod is that & special generator will have to be reserved 
for each winding engine. For, if we employ three-phase plant and 
couple the engine on to a distribution network, we shall probably 
have some difficulty in keeping the alternators in parallel, the 
frequency never being constant owing to the drop in speed. 

As far as safety is concerned, the conditions that will have to be 
realised are: (1) The utmost security of working, as the winding 
engines are not only used for the extraction of minorals, but also for 
transporting men. (2) The speed of the machine will have to be 
regulated independently of the load—that is to say, indepen- 
dently of the current in the armature, and with the utmost possible 
economy. These conditions, especially the second, have been 
solved in a satisfactory manner by a new system of compen- 
sation devised by Herr Ilgner, of the Donnersmarckhütte. With 
this contrivance we can, without diminishing the favourable steam 
consumptions obtained by the other system of compensation, con- 
nect any number of winding engines to any kind of electrical 
distribution system. The arrangement is based on the well-known 


plan, but have not proved 


y 


of the most intermittent character, the torque to be overcome at 
the beginning being sometimes more than double that during the 
haul, it will be necessary, should no special contrivance be used, to 
design the steam engine driving a dynamo so that it can, when 


starting up. overcome the corresponding torque; and, on the other 


hand, it must work with an economical admission during the haul 
and whilst the winding machinery is at rest. The conditions are, 
as a rule, incompatible, so that engineers have been led to devise 
means by which energy can be accumulated whilst the engine is at 
rest, this energy being given up whilst working, so as to have, as 
far as possible, a constant admission to the cylinders, and conse- 
quently a high power- factor. If we use continuous current our 
mind 1s at once led in the direction of a storage battery. This 
system, in so far as theory is concerned, is perfect if the battery be 
of proper proportions, but it does not do away with the starting 
' resistance, although the machine can be started in an economical 
way by a complicated battery sub-division, the motor being grouped 
on to various combinations of cells. The disadvantages of such 
a method of operating are at once apparent, the complicated and 
delicate electrical contrivances, together with the inherent disad- 
vantages of storage batteries more than compensating for any gain 
which might be obtained in efficiency of operation. On the Con- 
tinent numerous electric winding engines, some of considerable 

* Abstract of Paper read before the Glasgow Local Section of the 
Institution of Electrical Engineers. 


Fic. 1.—RETARDING Apparatus FOR WINDING 
Moron. 


fact that a continuous shunt-wound motor with field of constant 
intensity, and fed by an independent source, will run with & speed 
directly proportionate to the applied voltage and to the number of 
turns on the armature. The torque is, of course, a function of the 
current in the armature, as the field is constant. Therefore, jf we 
arrange a continuous-current dynamo with independent excitation, 
whose voltage can be regulated from zero to a positive or negative 
maximum by means of a field resistance, then a motor coupled on 
same circuit, and having a constant field, will run at a speed. vary- 
ing between zero and the positive or negative maximum.. The 
starting of the machine is thus most economical, and at any time 
the energy consumed is only equal to the product of the voltage by 
the current. Taking the case of a machine running at quarter 
speed, the voltage is only one quarter, and, therefore, the energy one 
quarter of that necessitated at full load, provided the current be 
the same. | 

In Mr. Ilgner's device the current taken from the supply drives а 
converter, composed of a motor, a continuous-current dynamo, and 
a heavy flywheel. An automatic slipping device is fixed to the 
motor, by means of which, should the dynamo call for energy, and, 
therefore, the current in the motor have a tendency to augment, the 
automatic friction clutch is released, the flywheel giving up kinetic 
energy to the extent of 1 / 2701 ); where / constant and e, — e, 
the slip difference. The weight and speed of the flywheel are 
calculated so that for a given slip the output of the motor remains 
the same, Thus the winding engine, as far as the supply station is 
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concerned, may be considered as an ordinary motor of constant 
output. Owing to the motor being shunt-wound, the speed is 
practically independent of the load. This. is a most important 
advantage possessed by no steam or electrically-driven engine; one 
position of the controller corresponds to but one speed. The brakes 
are absolutely useless, except for holding up the machine. It is 
immaterial if the dead weight is badly balanced, for if, at the 
beginning of the haul, a strong current is necessary to overcome 
the momentum on the drums, at the end the same will have become 
negative and will be driving the motor, thus sending energy back 
into the line. | 

Current from the dynamo of the converter is carried without 
interposition of any switch or fuse to the winding motor, and no 
sudden stoppage of supply to the winding motor is, therefore, likely 
to occur ; safety appliances are practically useless, as the machine 
cannot be чөк ОЛУГ The exciting current is produced by a small 
dynamo on the shaft of the converter. It is absolutely necessary that 
the voltage at theterminalsof the motor should remain thesame what- 
ever the latter's speed may be. To effect this a very small dynamo, 
series wound, is placed next to the exciting dynamo. The current 
of this auxiliary dynamo passes through windings on the poles of 
the large dynamo and has a demagnetising cffect ; thus the fall of 
speed of the converter will have no effect on the voltage, as it 
will be compensated by a stronger field due to the current from the 
auxiliary dynamo diminishing. 
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Fic. 2.—ARRANGEMENT or Motor DRIVEN WINDING APPARATUS. 


The general arrangements of the governing and safety apparatus 
ure shown in Fig. 1. A horizontal shaft, A, is driven, by means of 
bevel gearing, from the main shaft of the winding engine. The 
motion of this shaft is transmitted to two parallel ones, B, B,, placed 
directly under the bed-plate of the machine; each is cut as an end- 
less screw, with filleting in opposite directions, and receives a 
cursor, C. CI. On the controller levers are fixed sectors, S, S1. The 
working is as follows :— When a haul is approaching its end and 
the machine has to be slowed down, cursor C comes into contact 
with the sector 5. Ву its pressure the cursor causes the lever to 
come gradually back to the position corresponding to the minimum 
speed attainable; this operation brings about a vigorous and econo- 
mical brakage, energy being thrown back into the line. Once 
the lever is on the last Bots. the apparatus ceases its action, and 
by this time the cage has come to the surface. With the remaining 
voltage available the attendant can perform the remaining opera- 
tions, and, when these are finished, push back his lever to zero, 
thus commutating the current in the field magnets of the dynamo. 
If, however, through neglect, he should allow the cage to get up 
into the pit gearing, the cursor then strikes on another button, 
opening at the same time the exhuust of the compressed air 
cylinder E, which holds up the weight W: this weight falls down, 
and, in doing so, cuts off the current at switch S, thus stopping the 
inachine. 

The brakes are two in number, the ordinary working brake being 
identically the same as that used with ordinary steam winding 


engines, with the exception that compressed air produced by an 
electric compressor is used instead of steam. The emergency brake, 
which is also a stop brake, is operating in the following manner :— 
The air cylinder E, with a piston, holds up the weight, and the 
section of the cylinder is calculated in such a way that the weight 
is only completely lifted when the pressure of the air is sufficient to 
ensure the proper acting of the working brake. The cylinder is 
provided with a three-way cock, V, which allows it to be placed 
either in communication with the atmosphere or the reservoir 
containing the compressed air. This cock cannot be opened by 
hand. It is, therefore, absolutely unnecessary for the attendant to 

ay any attention to slowing down his machine; the apparatus does 
it for him, and also stops it should he be unable to do so. More- 
over, the attendant cannot start too suddenly, as the cursor takes a 
certain time to get back beyond the radius of action of the levers, 
and full speed cannot be obtained before this is done. The sudden 
stoppage of electric energy from the main does not interfere in any 
way with the good working of the engine, as the kinetic energy 
stored in the flywheel is more than sufficient to complete several 
hauls. Any winding engine can be employed with this system, but 
in any case it is always advisable to choose such an arrangement 
that renders possible the us» of high-speed motors for a given rope- 
speed, and which at the same time reduces to a minimum the 
monient of inertia of the system. In Germany, friction dises are 
much in favour. These possess a small moment of inertia, and can 
be of small diameter, this factor being only limited by the thickness 
of the rope, the adherence being a funetion of the angle embraced 
and not of the length of arc. Thus, for a flat cable with a strain 
equal to 10 tons on the rope, and a factor of safetv of 10, we can 
choose a disc of about 10ft in diameter, which, for a maximum 
speed of 40ft. per sec., would require a motor making 75 revs. per 
min. These discs have the disadvantage of only allowing a haul 
from one particular level, as the distance between the cages is 
always the same; and then, should the rope break, both cages fall 
to the bottom. The strain on the rope, however, can never be very 
great, as, should the cage meet with an unlooked-for resistance. the 
cable will have a tendency to slip on the discs, thus saving it from 
too great a strain. | 

Ап original arrangement adopted in some cases is shown in 
Fig.2. It will be noted that the speed of the rope is equal to 2V. 
V 2 the velocity of the cage, and as the cage is held by two 
ropes, the diameter of same is only ./2;2=0-707, that of a single 
one ; the diameter of the drums can, therefore, be smaller and the 
speed of the dynamo can be 25 X 1/0707 —2:8n, or about three times 
as great as if the ordinary arrangement be used. The cost of the 
installation is thus greatly reduced. It should also be noted that 
in the case of a steam hauling engine, the effort. and, therefore, the 
strain on the rope, is variable, and depends on the position of the 
cranks of the engine, whereas in the case of an electric winding. 
engine, this effort being constant, the rope is likely to last very 
much longer. 

——— ——— HR: 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Thursday, March 10. 

Mr. H. H. HUMPHREYS, consulting engineer to the National Traction 
Engine and Owners’ Association, advocated increasing the speed of heavy 
traction engines in London from 2 to 4 miles per hour. He further 
stated his views with regard to the construction of new roads, regulation 
of traffic, unloading vehicles, &с. 

Hon. SCOTT MONTAGUE, among other things, was greatly in favor 
of restricting trolley-wire standards for electric tramways to the side vf 
the footpath, He stated that some years ago he moved in the House of 
Commons a resolution to this effect in respect of the London United 
Tramways, and to this Mr. Clifton Robinson had agreed. Не a= 
advocated new roads, street widenings, &c. 

Mr. CHAS. BOOTH recapitulated what had been said by many other: 
as to the establishment of a special tribunal, and stated that it wa 
necessary that a complete scheme should be formulated under Govern 
ment control. 

Friday, March 11. 

Mr. J. F. S. GOODAY, general manager of the Great Eastern Railwa 
Co., recalled, was cross-examined on the question of workmen's fares. 

Major-Gen. C. E. WEBBER said that a necessary line of communication 
in London was one running from Paddington to Clapham. Many year: 
ago a tube railway along this route had been promoted, but bad been 
refused by a Committee of the House of Commons. Mr. Greathead - 
estimate for the line was, that with trains capable of seating 150 pa~- 
sengers, running at two-minute intervals for 18 hours per day, and e? 
days per week, and with half the seats occupied, 27,000.000 pas-enis "* 
per annum would be carried. It was also calculated that with half th. 
{гаће the line would pay 4 per cent. dividend. His (witness) орот 
was that, bused on the trafic now carried by the Central London Rail. 
way. the traflic on the Paddington-Clapham route would be 15.000.000 
passengers annually. The estimate for the railway, including two tubes 
lift. Gin. diameter, permanent way and stations, but exclusive of eleetncal 
equipment and rolling stock, was £907,000. He mentioned this latter fact 
because the cost of tube lines, which at present passed under the most 
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densely occupied parts of London, had been much more in proportion. 
Subway railways provided smal'er load units running at greater frequency 
than those on the Metropolitan, District or tube railways. The con. 
tinuallv travelling platform was the ideal means of meeting the convenience 
of a dense town population. The next thing in practice to this was a 
railway with units the capacity of which was governed by the frequency. 
In one respect the latter was superior to the moving platform, because it 
was more elastic in its application both as regards size of unit and fre- 
quency. With regard to the disturbance of the surface of the streets by 
undertakers having statutory powers, he attributed much of this to the 
use of cables on the solid system," which after a time necessitated 
frequent disturbance oi the surface. The drawing-in-and.out " system 
of cables, once laid with prudent foresight as regards space in the pipes, 
reduced interference with the traffic to a minimum. The provision of 
subways for pipes and cables many years ago would have been possible ; 
but with the present congested condition of the streets with regard to 
sewers, «&c., their construction was almost prohibited. 

Mr. R. ELLIOTT-COOPER gave evidence which was intended to sup- 
plement that given a short time back by Mr. Arnold Hills respecting the 
course and reasons for the through line from Hammersmith to the North- 
east of London which was promoted in 1902. He said that he was of the 
opinion that no route had ever been suggested which equalled the one 
mentioned, as it was capable of extension in all directions. Such a 
through route must len і to better results than a closed circle. The one 
great objection to any closed circle was that it was incapable of further 
extension, except by junctions, which would be practically unworkable, 
and he considered the experience of the Metropolitan and Metropolitan 
District Railways since the circle was joined up was conclusive on this 
point. After explaining in great detail all the particulars relating to the 
Hammersmith-City-North-East London Railway when it was before 
Lord Windsors Committee in 1902, «itness said that no doubt shallow 
subways with railways running therein would be very convenient, but 
under existing conditions their construction would lead to almost insuper- 
able difficulties except in the case of new and wide thoroughfares. 
Although Col. Yorke had suggested a diameter of 13ft. Gin., in view of 
the fact that the whole of the existing tube railways, with the exception 
of the Great Northern and City Railway, had a diameter of lift. Gin. 
where the line was straight, and 12ft. 6in. where it was on a curve, he did 
not consider there was any great necessity to increase the diameter to the 
extent mentioned by Col. Yorke, especially having regard to the very 
greatly increased cost which would be thereby occasioned. The cost of a 
12ft. Gin. tube was 10 per cent. more than an 11%. біп. tube, so that the 
increase would be very material if the wholo of the line were made with a 
minimum of 13ft. біп. 


PARLIAMENTARY INTELLIGENCE. 


THB BBEAKING UP OF STREETS. 

In the House of Commons on Monday, Sit GEORGE BARTLEY asked 
the First Commissioner of Works whether he was aware that the wood 
and concrete of the new road in the Mall aud the pathway between the 
freshly planted trees, which had only just been laid, were already being 
picked up to place telephone or other wires; whether he was aware that 
similar destruction of the road had already happened twice since Sep- 
tember: whether he could say who was responsible for this, what was the 
extra cost involved and out of what funds it was defrayed ; and whether 
steps could be taken to lay all wires and pipes that were likely to be 
required for some time before the road was again reinstated. 

Lord BALCARRES, in a printed reply, said: The cables of the 
Electric Supply Co. for lighting the Mall, now being laid, are in posi. 
tions quite clear of the maiu roadway between the Queen Victoria 
Memorial and the present termination of the wood paving near the Duke 
of York's Column. As originally arranged, they are passing along the 
{ооф цуз, which were specially left untinished in view of this work. 
Where the Marlborough Gate roadway joins the new Mall, the taking up 
of & narrow strip of wood-block paving and the forming of a chase in the 
concrete is unavoidable, because the liigh-tension mains of the company 
can only be laid upon what is known as the ‘ solid" system, and this 
necessitates an open iron casing for filling in bitumen. No earlier 
facitities to meet this contingency could have been provided, pending а 
settlement with the company, nor could the work have been undertaken 
at the same time as the roadwork without postponing the latter, as the 
mains on the solid“ system take a long time to prepare and are not 
kept in stock. The disturbance incidental to crossing the branch road- 
way is reduced to à minimum, and the expense is included in the cost of 
the cables as agreed upon with the company. "This part of the work is 
chargeable to the supplementary vote passed for the works on the Mall. 
The First Commissioner is not aware of any telephone wires being 
required. As regards the roadway around the Queen Victoria Memorial, 
it was necessary to cross to the centre of the ring after the roadway was 
laid, and, for the reasons before explained, this had to bc executed upon 
the solid“ system. All wires and pipes likely t» be required will have 
been laid upon the completion of the present work. 


LONDON COUNTY ODUN ‘IL EDUCATION 80HEME. 


In the House of Commons last week, Mr. WHITMORE asked the 
Secretary to the Board of Ev-tucation whether he could state what 
memorials had been presented to the Board urging that the scheme of the 


London County Council for its future Education committee should be ! 
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modified so as to provide for the co-option to it of persons of experience 
in education. 

Sir WILLIAM ANSON, in a printed reply, gave the fo'lowing list of 
memorials which had been received by the Board of Education : Central 
Governing Body of the City Parochial Foundation ; Women's Industrial 
Council; Church School Union (Barnes); Mayfair Curzon Schools : 
Rev. J. J. Coxhead ; Southwark Roman Catholic Diocesan Association; 
Westminster, &c., Schools Association (Roman Catholic); Miss Helen 
Conybeare aud eight other edacationists: Chelsea Borough Council ; 
University of London; London Progressive Education Council; 45 
Prominent Educationists ; Incorporated Association of Assistant Masters 
in Secondary Schools; Incorporated Association of Head Masters ; 
Women's Liberal Metropolitan Union; Kensington Borough Council; 
City of Westminster ; Wandsworth Borough Council ; City and Guilds of 
London Institute; B. J. Smythe, Esq.: and F. Pritchard, Esq. The 
Women’s Industrial Council, Women's Liberal Metropolitan Union and 
the London Progressive Education Council ask for the co-option of a 
larger number of women. 


TBLEPHONE DIRECTORIES. 


Lord STANLEY. in a printed reply to Mr. W. M'Killop in the House 
of Commons last week, stated that a copy of the latest directory of the 
National Telephone Co., containing a complete list of their subscribers, and 
a copy of the surplementary directory since issued, had been supplied for use 
at every Post Office exchange and call oftice in Ireland, as well as in other 
parts of the United Kingdom. Copies of the latest editions of the Post 
Office telephone directories had also been supplied. Instructions had 
from time to time been given that all obsolete directories should be with- 
drawn from use; and he would be glad if the hon. member will give him 
the names of апу offices at which these instructions would appear to have 
been disregarded. The National Telephone Co.'s complete list of sub- 
scribers in the United Kingdom was published by the company at the 
price of 10s. per copy. 


— ot Ag noon РИНЕ К 


TBELEGRAPHIO OOMMUNICATION WITH THE NORTH. 


In a printed reply to Sir Andrew Agnew in the House of Commons 
last week, Lord STANLEY said that the line of pipes for the underground 
cable tothe North of England and Scotland now runs continuously from 
London to Carlisle, and a section of 19 miles had also been laid over the 
Beattock incline in Scotland. By the end of the financial year a double line 
of pipes would also have been laid from Manchester to Leeds. The per- 
manent cable would be ready for use as far as Warrington. He could not 
at present state when the underground line will be completed, but he fully 
appreciated the importance of pushing on the work as rapidly as possible, 
and a large sum had been included in next year's estimates to provide for 
the extension of the line, 


SURFACE CONTACT TRAMWAYS AND ELEOTROLYSIS. 
Torquay TRAMWAYs. 

This bill came before Mr. Russell Rea's Committee of the House of 
Commons on Friday. 

Mr. J. D. FITZGERALD, K.C., who appeared for the promoters with 
Mr. Vesey Knox, said the bill sought to authorise a system of tramways 
in Torquay. The question of providing tramway accommodation had 
been before the Torquay Corporation for several years, апі the biil was 
now being introduced without any opposition on the part of the local 
authority. Тһе tramways proposed ran from the harbour ќо а place 
called St. Mary's Church in one direction ; from there a return was made 
through the centre of the city by another line to the harbour, and another 
line was proposed from the Tor station of the Great Western Railway 
Co., which was the terminus for visitors to Torquay, through the town to 
the front. The promoters of the bill were the Dolter Electric Traction 
Co. The Dolter surface contact system (see The Electrician, Vol. L., 
p. 192) which was new to this country had been very succe-sful abroad. 
There was no opposition to the bill on its merits, but there were two 
petitions against the bill which were of a very different character. One 
was by a landowner who wished to compel the company to purchase the 
whole of his property, whereas they only wanted sft. of lund, and the other 
was on the part of the Torquay Gas Co., which asked for special protection 
against electrolytic action upon their gas pipes. The history of electro- 
lytic action, counsel continued, was that when electric tramways were first 
introduced into this country, some 10 or 15 years ago, the National Tele- 
phone Co. and some others were in the habit of opp sing tramway bills, 
and asked for very special precautions for their prot- ction. But the 
question arose, Were they entitled to any special protection at all? Some 
committees gave it, some refused it and others gave it in a modified 
form, with the result that the Board of Trade were placed in considerable 
difticulty as to what was the opinion of Parliament in the matter. Con- 
sequently, in 1893, a Joint Committee, under the chairmanship of Lord 
Cross, was appointed to deal with this question, and a large amount of 
expert evidence was heard by this Committee. The result was the Board 
of Trade issued regulations, which were inserted in all electric tramway 
bills, for the protection of gas and water companies, and clause 22 of the 
bill embodied these recommendations. For some time afer the report 
of Lord Cross’ Joint Committee, however, several pro:uoters had agreed 
to give special protection. in addition to that afforded by the Board of 
Trade regulations, in order to save having an expensi.e opposition to 
their bills, with the result that the gas and water con;punies used these 
instances as precedent in order to get Parliamentary Committees to go 
beyond the Board of Trade regulations and gran: a special clause. About 
the first case to be contested in this manner was in connection with the 
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Dublin United Tramways Co. Then followed & similar contest in con- 
nection with the Wallasey tramways, but in both cases the special clause 
was refused, and the opponents had to be content with the model clause. 
Probably the most recent case of this character was the Bexley tramways. 
In that instance evidence was given by the officials of the Board of Trade 
that as soon as a case was proved to them that the regulations did not 
go sufficiently far, alterations would be immediately made, but that 
hitherto no such evidence had been brought forward. No case had been 
brought forward in which it was proved that the Board of Trade regula- 
tions had been complied with and yet damage had been done. After a 
discussion in the House of Commons last session, & special clause of 
this character had also been struck out of the Crystal Palace Gas Bill, 
and, as a matter of fact, no House of Commons Committee had ever yet 
sanctioned it. In spite of all this, the gas companies opposed wherever 
possible, and asked the Committees to hear the same old evidence 
over and over again. One thing which no doubt the Torquay Gas Co. 
was well aware of, was the fact that & special clause of the character in 
question was in the bill for the protection of the Torquay Corporation in 
respect of their water undertaking, and also the half of the gas supply 
which was in the hands of the local authority. But in this connection he 
wished to point out that, although the promoters had given the clause, 
it had been done only in order to secure the consent of the local authority 
which was necessary under the standing orders of the House. This 
clause was to the effect that nothing in the act should relieve the tram- 
way company from liability to make compensation for any injury to the 
gas and water mains of the Corporation, and, of course, having given the 
clause under the conditions already mentioned, he had no intention of 
Asking the Committee to amend it. 

Mr. J. E. WALLER, of Messrs. Kincaid, Waller, Manville and Dawson, 
consulting engineers, said that hitherto the standard clause in respect of 
electrolysis had been inserted in all bills irrespective of the system of 
electric traction which was to be used. It was unnecessary that the 
Committee should be satistied as to the merits of the particular system 
proposed. The consideration of this question was left in the hands of 
the Board of Trade, without whose certificate no tramway system could 
be put into operation. Theoretically, it was quite possible that damage 
to gas and water pipes from electrolytic action might be done, but the 
view of all tramway authorities was that no lines should be forced to use 
an insulated return, and this had been practically confirmed by the report 
of Lord Cross' Committee. He did not know of & case where such 
damage had occurred and in which the Board of Trade rules had been 
adhered to. The only instance he knew of was in connection with the 
City and South London Railway, which did not work under the Board of 
Trade regulations, and it was found that the drop of voltage was 20 
instead of 7 volts. It must be pointed out, however, that even in this 
case the particular pipe damaged had been in a soil particularly well 
adapted for facilitating electrolytic action. Generally speaking, he con. 
sidered the Board of Trade rules limited the escape of electricity as far 
as possible. After 10 years’ experience no alterations were deemed neces- 
sary by the Board of Trade, and although a good many laboratory experi- 
ments had been made which proved that damage could arise, no case of 
any great magnitude in which it had actually happened had been dis- 
covered. Since the year 1896 he had been connected with 35 tramway 
bills. Out of this number only nine applications had been made for a 
special clause, the others having accepted the model clause in the Board 
of Trade regulations. Of the nine contested bills, in two cases a clause 
was inserted by consent. In four other bills the opposition was not pro- 
ceeded with, and of the remaining three which were fought out, two were 
refused and the other one granted. It was also the invariable practice of 
the Light Railway Commissioners to refuse the clause. In the case of 
the Swansea light railway, the Commissioners struck out a special clause 
although it had been inserted by agreement between the parties. Later 
on, however, it was re-inserted by the Board of Trade because it had been 
put in by an agreement. There was very great difficulty in determining, 
even by chemical analysis, whether corrosion in pipes was caused by tram- 
way currents, lighting currents or earth currents. In fact, it was possible 
to have corrosion without any current at all. 

Mr. BAGGALLAY, K.C , for the Torquay Gas Co.: Do you know that 
the late Sir Courtenay Boyle once stated that the Board of Trade did not 
have the special staff to see that the regulations were being carried out ?— 
Yes, but it does not require a special staff to see this if any non-com- 
pliance is actually taking place. 

The Corporation are the suppliers of gas over one-half the borough, 
and of water and electricity over the whole of the borough ?—Yes. 

Ia not the position, then, this, that you give to my competitors in light- 
ing what you refuse to give me?-—Yes. Neither party should have the 
clause, but the Corporation has sold us something and we have paid for it. 

Are you familiar with the details of the Dolter system ?-—Not altogether, 
but I understand the general principles. 

Well, the system was not before the public, or even invented when 
Lord Cross’ Joint Committee sat ?—No. 

Under further cross-examination Mr. Waller explained that in the 
Dolter system if any stud remained '* alive" after the skate had passed 
over it, a trailing device behind the skate short-circuited the stud. 

Mr. BAGGALLAY : Supposing the trailing device does not act ?—Then 
the leakage would be such that the Board of Trade regulations would not 
have been complied with and the tramway company would be responsible 
for any damage that might ensue. 

Apart from any defective working of the stud or trailing device, is it 
not a fact that there is a great liability of continuous leakage with this 
system in wet or snowy weather? 1 should not say there would be 
continuous leakage. 

But in the British patent for the Dolter system this very difficulty is 
recited and a device is patented to get over it?— There might be a 
small leakage in wet weather, but it is absolutely a question of degree. 


Well, then, in wet and snowy weather will you undertake that some 
current does not get to earth ?—No, but the bulk is accepted by the rails, 
and a small portion would go to earth, but only a small portion of the 
latter will find its way to the gas or water pipes. 


On Monday, Mr. Waller was re-examined by Mr. Vesey Коох. He said 
that the fact that a few studs leaked did rot constitute a non-compliance 
with the Board of Trade regulations. At Wolverhampton, in connection 
with the Lorain system, it was found that only 1 per cent, of the studs 
remained alive, and the system had worked quite satisfactorily, without 
any question of electrolysis having yet been raised. The fact that a 
special electrolysis clause had been inserted in the bill for the protection 
of the Corporation had no reference to the system of traction being the 
surface-contact system. A second clause in the bill was to the effect that 
if the system proposed was not satisfactory within & month another 
system should be substituted. 

Mr. W. C. C. HAWTAYNE, consulting engineer to the Dolter Electric 
Traction Co., who has prepared the plans and estimates for the tramways 
in question, explained in detail the working of the Dolter surface-contact 
system. It had been adopted in Paris on a length of 2 miles for two 
years, and a report had been issued testifying to the satisfactory working 
of the line. No question of electrolytic action had been raised except in 
connection with the Sourraine Bridge, but ample provision had been 
taken and no complaints had been made. He had made experiments in 
order to ascertain whether any leakage took place between the stud and 
the rail, but under ordinary conditions of weather no more danger was to 
be apprehended under this system than the trolley system. 

Cross-examined by Mr. BAGGALLAY, Witness said that in Paris the 
regulations stipulated that there should not be a drop of more than 
10 volts on the system, and in spite of there being gas and water pipes. 
as well as telephone and telegraph mains, along the route of the tramway 
no complaints had ever been made. From his tests he had not found the 
leakage from the studs to be appreciable. | 

By the CHAIRMAN: Excepting that the drop in voltage allowed in 
Paris was 10 volts instead of 7 volts as in England, the regulations were 
pretty much the same as those made by the Board of Trade. 

This concluded the case for the promotere. . 

Mr. BAGGALLAY, for the Torquay Gas Co., in opening, said his 
object was to protect himself against the possibility of the Board of 
Trade regulations proving ineffective in respect of a system of traction 
which was not invented at the time the regulations were made. 
addition, he would ask the Committee if it was fair that the clause for 
which he was asking should be granted to the Torquay Corporation and 
refused to the gas company. The Torquay Corporation supplied gas to one- 
half of the borough, water to the whole of the borough, and it also 
owned the electric light undertaking, in respect of all of which protec- 
tion was given. Further, when the Corporation acquired the company s 
gas undertaking, the mains would then come under the provisions of this 
special clause, now granted to the Corporation, yet before the transfer of 
tbe undertaking could be completed, any damage from electrolytic action 
by reason of the tramways would have to be put right at the expense of 
the gas company. . 

The CHAIRMAN at this stage remarked that, in order to save time. 
the Committee was of the opinion that the gas company should be 
granted the protection it asked for, having regard to the special circum. 
stances of the case. Any arguments on behalf of the promoters would, 
however, be carefully considered before a final decision was come to. 

Mr. VESEY KNOX, for the promoters, pointed out that passing the 
bill was not necessarily authorising the use of the Dolter system, because 
the bill took power to utilise any system of traction, and before а parti- 
cular system could be emploved the Board of Trade would have to be 
satisfied that it was a good system and one which would work 
without danger to the public or to gas companies. Several instances 
existed in which the mode of traction was left to the discretion 
of the promoters, subject to the consent of the Board of Trade, 
without any special electrolysis clauses having been inserted. At Wolver- 
hampton the promoters merely took powers to use mechanical trac- 
tion, and no special protection was afforded the gas company. Some- 
thing of the same sort occurred in connection with the Hastings tram- 
ways. With regard to the clause granted to the Corporation, frankly 
speaking, the promoters did not admit that it was necessary or desirable, 
but it had had to be given in order to obtain the consent of the local 
authority to introduce the bill. Never yet had a Committee of the House 
of Commons inserted such a clause against the wish of the promoters, 
and practically it had been decided by the Chairmen of Committees 
in the House of Lords that the clause should not in future be put into ans 
bills originating in the Upper House. He was willing to comply with 
the regulations of the Board of Trade, and he thought he was doing all 
that sliould be asked of him. и 

The CHAIRMAN said that the Committee was of the opinion that a 
precedent would not be established if the clause were granted to the as 
company, because the broad principle was not before the Committee. 
The promoters had submitted to liability in this matter over a large por 
tion of Torquay, and when the Committee took that into consideration. 
together with the additional fact that by an agreement between the pro- 
moters and the Corporation any system of traction might be adop 
(which might enable them to usea system which had not been considered 
by & Committee of the House), it was the nnanimous opinion that the 
gas company should be granted the special protection asked for. ed 

Some opposition on the part of a single landowner having been dispos 
of in favour of the promoters, the Committee found the preamble of the 
bill proved. 

(The agreement between the Dolter Electric Traction Co. and the 
Torquay Corporation gives the latter the right to purchase the tramway 
undertaking at the end of 10 years at fair market value, 
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AN ELECTRIO RAILWAY IN SNOWDONIA. 


PorRTMADOC, BEDDGELERT AND SOUTH SNowpon RMLWAY. 


A Committee of the House of Lords, of which Lord Kintore is chair- 
man, considered this Bill last week. 

Mr. H. LLOYD, K.C., on behalf of the promoters, said that the bill 
proposed the construction of about 3miles of railway in North Wales, 
between Carnarvon and Dinas, and, further, to authorise the acquisition, 
either by agreement or lease, of the North Wales narrow gauge railway. 
This latter line already existed from Dinas down to Snowdon, and exten- 
sions were authorised under the Light Railways Act down to Beddgelert 
and Portmadoc. From Beddgelert an extension in a north-easterly 
direction via Pen-y-Gwrhyd, Паре cung to Bettws-y-Coed had algo 
been sanctioned by the Light Railway Commissioners. It was pro. 
posed to utilise the waters of the Lake Llyn Llydaw for the purpose of 
generating electricity by which the lines would be worked, and a pipe 
line would be run from the lake to the point on the railway, a short 
distance away, where the generating station would be erected. The 
district was rich in mines, as well as being a large tourist district, and a 
large traffic was certain to develop if the district was properly dealt with. 
At present a line was constructed from Llyn Gwellyn to Dinas, for 
both quarry traffic and passenger traffic, but at Dinas every slate and 
every passenger had to be transhipped to the London and North. 
Western Railway, which ran on to Carnarvon. This naturally resulted 
in much damage being done to the slates, and it was mainly for this 
reason that the promoters now asked for powers to construct the line 
from Dinas to Carnarvon, The only opposition was that of the London 
and North-Western Railway, and it was in respect of this piece of 
railway. As a matter of fact, however, the competition must 
be absolutely infinitesimal, as the London and North-Western Rail- 
way Co made practically no provision for local traffic, and the 
through service was a very poor one. One novel feature of the bill 
was in respect to finance. The new capital asked for under this bill was 
only £24,000, with the usual one-third borrowing powers, but it would be 
asked that this one-third should be applied to the ‘capital powers 
(£270,000), authorised to the North Wales Narrow Guage Co. in 1901. On 
that occasion, for some reason, the borrowing powers were put at £60,000 
instead of the usual one-third. 

Sir DOUGLAS FOX, who has acted as consulting engineer to the 
company in conjunction with Messrs. Harper Bros., confirmed the opening 
statement. The reason why the remainder of the lines authorised to the 
North Wales Narrow Gauge Co. had not yet been constructed was because 
the gradients were very severe for steam traction, but now that a means 
had been found for applving electric traction, this difficulty was removed. 
He considered the new lines from Dinas to Carnarvon were well laid out, 
it being impossible to carry them otherwise than alongside the lines of 
the London and North-Western Railway Co. 

The CHAIRMAN: What do you estimate the cost per unit of your 
electricity will be? One penny. 

Mr. E. MOON, K.C.: Does that include the interest on the cost of the 
generating station? - Yes. One penny is the cost per unit at the gene- 
rating station. The current vill be generated at high pressure and 
transformed at sub-stations. 

The CHAIRMAN: Have you made a proper allowance for loss in 
distribution ’—I think this will be very small. These difficulties are 
being gradually overcome. In Africa they are talking of transmitting 
electricity to a distance of over 200 miles. 

Financial evidence was then called, which was to the effect that the 
necessary capital would very quickly be found, as the promoters had 
some influential supporters. 

Mr. RAWLINGS, chairman of the new company and a director of the 
North-Western Electricity and Power Gas Co., said that the estimated 
cost of the generating station was £40,000. He thought there would be 
a large demand for electric power in the neighbouring quarries. The 
cost of the remaining portions of railway, other than those now соп. 
structed, was £140,000. 

Mr. MOON, addressing the Committee for the London and North- 
Western Railway Co., said the proposals of the company under this 
bill practically constituted it an electric power company, although he 
could not say that this would be illegitimate. But his contention was 
that the line from Dinas to Carnarvon was unnecessary, and that his 
company provided all the necessary facilities which the district demanded. 

Mr. H. LLOYD, having replied on behalf of the promoters, 

The Committee found the preamble of the bill proved. 


EXTENSION OF LIGHTING AND TRAMWAYS AREA. 


CHESTERFIELD CORPORATION (TRAMWAYS AND IMPROVEMENTS) BILL. 


This bill came before a House of Lords Committee last week, pre- 
sided over by Lord Crewe. 

Mr. J. D. FITZGERALD, K.C., who appeared for the Chestertield Cor- 
poration together with Mr. Acworth, said the objects of the bill were to 
convert the existing horse tramways to electric traction, to construct new 
tramways, to extend the boundaries for the supply of electricity, &c. With 
regard to the electric supply undertaking, which was established in 1901, 
& profit was shown from the commencement. It was now proposed to 
extend the boundaries for electrical supply to include the neighbouring 
parishes of Newbold and Whittington Moor on the north and Hosland on 
the south, for which consent of the Councils concerned had been 
obtained. Similarly, it was proposed to construct tramways in those 
districts, and a saving in capital expenditure could be effected by laying 
the electric lighting and traction mains in the same trenches. The 
Councils in question had also given their consent to the tramways, they 


being the tramway authority. An endeavour had been made to forma 
joint undertaking of these tramways, but the local Councils had wisely 
determined that it was better to have one authority to control and work 
thelines. With the inclusion of the districts mentioned, Chesterfield 
would be the centre of a population of 100,000, in a radius of 6 or 7 
miles. It was admitted that there would not bea sufficient demand either 
for tramways or electrical supply from a separate installation in either of 
the districts referred to. In Chesterfield there was a short length of 
horse tramway along the Chatsworth-road which was acquired for £2,050 
by the Corporation in 1897. This would be converted to electric traction 
and form part of the whole system. The only petition against the bill 
was that of the Derbyshire County Council, who, although having given 
its consent as the road authority, opposed with the object of securing 
protective clauses. 

Mr. JAMES PEARSON, Mayor of Chesterfield, confirmed counsel's 
opening statement. 

Mr. E. S. NICHOLAS, borough surveyor to the Chesterfield Corporation, 
said that the estimates for the street improvements in connection with 
the tramways amounted to £23,641. 

Mr. R. L. ACLAND, electrical and tramways engineer to the Corpora- 
tion, said that the total cost of the new tramways would be £95,020, 
including £5,432 for the conversion of the horse lires. The cost of pro- 
viding an additional generator, boiler, switchboard and other apparatus 
for the tramways was £8,980, including mains, &., for the supply of 
electrical energy to the new districts. The total length of new tramways 
was approximately 6 miles. 

After an adjournment an agreement was come to with the Derbyshire 
County Council, and the Committee found the preamble of the bill proved 


ST. MARYLEBONE ELEOTRIC LIGHTING BILL. 


An application having been made by the St. Marylebone Borough 
Council for the insertion of a new clause into their electric lighting bill, 
which has already been passed by the examiners, the matter came before 
Mr. Jeune on Friday last week. The clause in question seeks power to 
authorise the Borough Council to enter into agreements with any company 
in connection with the execution, maintenance and management of any 
works needed for the electrical undertaking. No such agreements should 
be for more than 10 years without the consent of the Board of Trade. 

A petition against the proposed clause was entered by the Gas Light and 
Coke Co. on the ground that standing orders had not be complied with. 

The Examiner refused to grant the clause, and referred the matter to 
the Standing Orders Committee. 

The matter came before the Standing Orders Committee on Tuesday, 
when it was decided to dispense with standing orders and to allow the 
clause to be inserted in the bill. 

In the House of Commons on Tuesday, Mr. GODDARD moved that it be 
an instraction to the Committee considering the St. Marylebone Electric 
Lighting Bill to insert the Bermondsey” clause, the terms of which 
were given on p. 748 of our issue of Feb. 26, at the time notice of the motion 
was given. He thought such a clause ought to be inserted in all 
municipal trading bills. 

Mr. KIMBER, who, as we have already notified, has a similar motion 
on the paper in respect of the Acton Improvement Bill, seconded the 
motion. 

Mr. BOULNOIS (Marylebone) thought the insertion of the clause might 
unduly hamper the Borough Council. At the same time he wished to 
point out that he had always opposed municipal trading of every kind, 
and had gone so far as to refuse to allow his name to be pat on the Pur- 
chase Bill, but the ratepayers having decided by a considerable majority 
to proceed with the bill he was anxious to help them get through a bad 
bargain in the best possible manner. 

Mr. FLETCHER MOULTON opposed the introduction of the clause. 

Mr. BONAR LAW said the Board of Trade had always refused to insert 
this clause in electric lighting provisional orders. There was no doubt 
about it that the clause would protect the gas interests, but it would 
impose conditions of competition upon the ratepayers which were quite 
unfair. The Board of Trade opposed the instruction on principle. but 
there were also special reasons why the Marylebone Borough Council 
should not have it imposed upon them. 

Mr. J. BURNS having opposed the proposition, the instruction was 
negatived without a division. 


TRAMWAY INTERCOMMUNICATION IN LANCASHIRE. 


PRESTON AND BLACKBURN TRAMWAYS. 


Lord Kintore's Committee of the House of Lords on Friday last week 
considered this bill, to which the only opposition is by the Lancashire 
and Yorkshire Railway Co. on the ground of competition. 

Mr. J. D. FITZGERALD, K.C., for the bill, said it was a proposal to 
link up the municipal electric tramway systems in Preston and Blackburn, 
a distance of 6 miles 4 furlongs, by means of a line of tramway, and 
to incorporate a company for this purpose. The capital asked for 
was £250,000, out of which it was estimated that the works would cost 
£70,000, and that the generating station and equipment would cost 
£150,000. 

Mr. STEPHEN SELLON, one of the promo‘ers of the bill, said that 
the line would be laid along the existing main roadway between the two 
towns, which was a splendid thoroughfare. With regard to the opposition 
of the Lancashire and Yorkshire Railway Co., he said their stations 
were in quite the opposite part of both Preston and Blackburn to that 
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served by the tramway, and he had never known of a bill of this 
description being rejected on account of such opposition. He considered 
the estimates were ample, and the capital asked for sufficient in order to 
r.ake the undertaking a remunerative one, and putting working expenses 
2 high as 60 per cent. he anticipated a 5 per cent. dividend. The tram- 
vay would not abstract any traffic from the railway, but would create new 
traffic. In North Staffordshire the tramways had abstracted 500,000 
passengers from the railway company, but at the same time had created a 
new traffic of 14,000,000 passengers, and since then the railway company 
had admitted that the tramway had had a beneficial effect upon their 
traftic. The population in Preston and Blackburn was about 250,000. 

Evidence in opposition to the bill was then given by the Lancashire 
and Yorkshire Railway Co., but after speeches by counsel, tbe Committee 
found the preamble of the bill proved. 


PRESTON AND LYTHAM TRAMWAYS AND 
TRAMROADS. 


On Monday Lord Kintore's Committee of the House of Lords considered 
this bill. 

Mr. BALFOUR BROWNE, K.C., for the promoters, said the bill pro- 
posed the incorporation of a company for the purpose of constructing an 
electric tramway between Preston and Lytham running via Warton and 
Freckleton. At Preston the proposed line would connect up with the 
municipal electric tramways, and at Lytham connection would be made 
with the authorised tramway between Blackpool, St. Anne's and Lytham, 
thus giving access to several seaside resorts. The line would be 14 miles 
long, the cost of construction being put at £122,000. The tramway 
would be laid almost wholly upon land belonging to private owners, all 
of whom had been settled with. The chief opposition was by the 
Lancashire and Yorkshire Railway Co. on the ground of competition. 

Local evidence in favour of the scheme having been given, 

“Мт. STEPHEN SELLON, engineer to the promoters, said that the 
capital asked for was £250,000 with £62,000 borrowing powers. The 
total cost of the construction of the lines, including electrical equipment 
and power station was £205, 100. 

On Tuesday, Sir RALPH LITTLER, K.C., addressed the Committee on 
behalf of the Lancashire and Yorkshire Rail «ay Co. 

The CHAIRMAN: The Committee do not think that the requirements 
of the district warrant the construction of this tramway. The preamble 
is not proved. 


[| 


WEIGHTS AND MEASURES (METRIO SYSTEM) BILL. 


The Select Committee of the House of Lords, presided over by Lord 
Hn which is to consider this bill, met for the first time on Thursday 
last week. 

Sir HERBERT JEKYLL, of the Board of Trade, said it was considered 
that two years, within which the bill should come into compulsory 
operation, was too short. In no country had the metric system been 
finally adopted within less than four years. 

On Tuesday last Mr. PURY, accountant to the London, Brighton and 
South Coast Railway Co.. stated that the company utilised the metric 
system in connection with their Continental traffic. 

Mr. ALLAN GRAINGER, chairman of the Incorporated Society of 
Weights and Measures, favoured the introduction of the system with 
regard to weights and measures, and saw no reason for exempting any 
particular trades. 

Col. D. A. JOHNSTON, director-general of the Ordnance Survey, said 
that the principal objection from the public point of view was that the 
adoption of the system would alter the unit of all land measures. It 
would involve a repullication of the whole of the Ordnance Survey maps 
which would take, roughly, 20 years. 

Mr. T. KYLE, Inspector of Weights and Measures for Buckingham- 
shire, saw no difficulty in the adoption of the svstem, and suggested that 
the Government should first begin operations in connection with the 
Post Office business, so as to educate the public. 

The Committee adjourned. 


PROPOSED TUNNEL UNDER THE THAMES. 
NORTH AND SovTH WooLwicH ELECTRIC RAILWAY. 

Mr. Russell Ren's Committee of the House of Commons continued its 
consideration of this bill on Friday last week. 

: Mr. STRAUSS, vice-chairman of the Bridges Committee of the London 
County Council, continued his evidence. 

The CHAIRMAN : Will the London County Council maintain the free 
ferry if this scheme goes through ? -I should say so. 

And it will be maintained on the same scale ?— Yes. 

If you construct the subway would that be in substitution of the ferry? 
--That depends upon the character of the subway. If it is only for 
passengers we should have to keep the ferry for vehicles. 

Then, as & Council, the London County Council has not considered the 
matter at all, and are not committed to any scheme? —The Council is 
decidly not committed to anything. 

Are you confident that if this scheme is passed the Bridges committee 
will unanimously recommend this subway '—I think we shall still feel 
that something is necessary to improve the communication between the 
North and South of Woolwich, although I do not deny that this line will 
be of some benefit. 


You cannot suggest that we have two rival schemes to consider ?—I do 
not think I can funly do that. 


A MEMBER OF THE COMMITTEE: Would you be prepared to 
construct the subway within a reasonable time if the clause as to com- 
pensation is inserted in this bill? - I cannot pledge my Council, but I 
think the subway would be carried out within a reasonable period. 

Mr. LEWIS COWARD, K.C., then addressed the committee on behalt 
of the London County Council. He said the attitude of the Council on 
this matter was perfectly consistent—viz., that the Committee having 
before them the whole facts of the case, should take care before passing. 
if they did, any scheme of this character, to protect the Council, and. 
consequently, the ratepayers through the Council. It was his contention 
that the Council had purchased a monopoly when it paid £32,000 for the 
old ferry, which was now free, but he was prepared not to consider this 
as the crux of his case. All he wanted was to be made safe, so that when 
the Council came to Parliament next session, as it certainly would, for 
powers to build a free subway, no question of compensation should be 
allowed to be introduced by the present promoters. The possible effect 
upon the ratepayers was that, if this clause were refused, they would be 
denied the advantage of the free ferry proposed. 

Sir RALPH LITTLER replied to the effect that there was no precedent 
for what the London County Council were asking. 

After a short deliberation, 

The CHAIRMAN said : The Committee are unanimously of the opinion 
that the preamble of the bill is proved, but subject to the insertion of the 
provisions Nos. 2, 3 and 5 of the proviso to clause 13 of the petition of 
the London County Council. 

These provisions stipulate that if »t any future time the London County 
Council applies to Parliament for powers to coastruct a subway between 
North and South Woolwich the promoters of the North and South 
Woolwich Electric Railway shall not oppose, except upon details, and also 
that no question of compensation shall be brought forward by the railway 
company. 

Sir RALPH LITTLER, on behalf of the promoters, said that after this 
decision it did not appear that he could usefully proceed with the bill 
any further, and before the clauses were considered he would ask for an 
&djournment in order to enable his clients to consider their position. 
Candidly speaking, he saw great difficulty in the way. 

The CHAIRMAN agreed to adjourn the further consideration of the 
measure for a day or two. 


THE CAPITALISATION OP TUBE RAILWAYS. 


BAKER STREET AND WATERLOO RAILWAYS. 


Mr. Russel] Rea's Committee of the House of Commons considered this 
bill on Tuesday. 

Mr. BALFOUR BROWNE, K.C., said the proposals in the bill related 
to & considerable expenditure upon improving the railway generally. They 
asked for £384,000 new capital in order to enable the company to con- 
struct new stations at Kennington-road, Regent's Park and Edgware- 
road. This necessarily involved the enlargement of the tunnels at these 
points, and the expenditure in this direction was put at £168,000, and 
upon the lifts and equipments in connection therewith another £78.000 
Further, it was intended to make every car a motor car, thus having no 
trailers, and the cost of this would be £90,000, whilst improvements in the 
various precautionsagainst fire would absorb the remaining £50,000 of the 
£384,000 asked for by the promoters. The tunnels were now constructed 
between Baker.street and Waterloo, and it was expected that this portion 
of the line would be opened in about 18 months. Opposition was given 
to the bill by the London County Council on the ground that extra capita: 
was superfluous, and also for protective clauses, and a petition bad also 
been deposited by the Southwark Borough Council with regard to the 
Kennington-road station. | 

Mr. W. R. GALBRAITH, one of the engineers to the line, said the 
capital of the company in 1900 was £3,179.000, and the tota] expenditure 
on works to date, exclusive of equipment, was £1,522,000. 

Sir BENJAMIN BAKER said it was absolutely necessary to have the 
extra capital asked for in order that the railway could be made of the 
greatest possible use to the public. 

After some cross.examination on behalf of the Southwark Borourt 
Council as to the provision of passenger subways at the Kenningloz 
station, | 

The CHAIRMAN said the Committee could not entertain this opposition. 
as the Borough Council had no right to demand such subways to be ma: 
by the company. 

It was then announced that the London County Council would confin- 
its preamble opposition to questions of finance. | 

On Wednesday, Mr. POLLOCK, K.C., addressed the Committee o. 
behalf of the London County Council. He said that his clients were 
merely seeking to protect the interests of the public The authors! 
capital of the company prior to this bill was £3,179,000, and of this ther 
was at present £1,650,000 unspent, and he complained that he had pen 
unable to get any information from the promoters as to the pessibie 
further expenditure upon the undert king which would be necessary. 
His whole argument, therefore was that the company had not exhausted 
its existing capital powers, and that, until this had been proved, no further 
capital powers should be granted 

The CHAIRMAN asked the promoters for further financial evidence & 
to the provisions of the bill and of the authorised capital, either by the 
chairman or a director of the company. Не wanted to know the amoan:* 
of the estimates for the uncompleted portion of the undertaking for which 
there was still £1,650,000 ava lable. 

Mr. BALFOUR BROWNE, for the promoters, said it was a fact t | 
all the previous capital authori-ed was already allocated, and there ae 
absolutely nothing with which to carry ont the provisions of the bal, I: 
he were given a little time he could satisfy the Committee on this point. 

An adjournment was then taken 
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. Mr. E. B. REID, secretary to the Baker Street 
and Waterloo Railway Co., handed in copies of two tables of figures 
which had been prepared. Under the original acts there was a sum of 
£1.574,000 still not spent. After taking into account the engineers’ and 
surveyors' estimates for works, land, equipment, working capital, law, 
Parliamentary and engineering expenses, there was left a balance of 
£87,490,0ut of which any further interest out of capital during construction 
and any other expenses would be met. Any profit after the construction of 
the line above the estimates would go to the contractors. After having 
assigned the contracts originally entered into with the London and Globe 
Finance Corp. to the Underground Electric Railways Co. of London, the 
only balance of the original capital was the sum already stated, viz., 
£87,490. Since then, however, the Board of Trade had put very stringent 
regulations upon the company with regard to precautions against fire, 
and the extra capital now asked for was for this purpose as well as those 
stated in the opening speech. 

Cross.examined by Mr. ERSKINE POLLOCK, K.C., for the London 
County Council, Witness stated that the original contracts were assigned 
to the Underground Railways Company of London in March, 1902. 

Mr. W. R. GALBRAITH was recalled to testify to the prudence of the 
contracta. 

Sir BENJAMIN BAKER, also recalled, said that in connection with 
the Central London Railway, for which he had prepared the Parlia- 
mentary estimates, he knew, as the arbitrator in all disputes concerning 
the contracts for that line, that no one made more than 10 per cent. 
protit. As engineer to the Baker Street and Waterloo Railway, he had 
prepared the estimates upon a similar basis, and, therefore, he main- 
tained that no inflation was taking place. 

The CHAIRMAN said the Committee were of the opinion that the 
preamble of the bill was proved. 


OTHER ELEOTBICAL BILLS. 


The Metropolitan Railway Co.'s Bill came before the unopposed Com- 
mittee of the House of Lords on Monday, all opposition having now been 
withdrawn. The objects of the bill are mainly financial, relating to the 
consolidation of various stocks and the raising of £750,000 new capital. 

The Preston, Chorley and Horwich Tramways Bill, which came before 
a House of Lords Committee on Friday last week, sought to alter the 
position of a bridge over the Lancashire and Yorkshire Railway which 
was upon between the railway and tramway companies when the 
tramway lines were authorised last session. The difficulty as to the 
exact location of the bridge, which was to close a level crossing now 
existing, was introduced by the refusal of the local authority to consent 
to the site first agreed upon. The railway company argued that the 
ageeement of last year should be carried out, and the level crossing 
closed, and this view was upheld by the Committee. It was eventually 
decided that the level crossing should be closed, and that the local 
authority, the tramway company and the railway company must agree as 
to the construction of the bridge. 

On Monday in the House of Commons the Great Northern and City 
Railway (Extension of Time) Bill was read a third time and passed. On 
Tuesday the London United Tramways Bill was read a second time. 

The Soothill Nether Urban District Tramways Bill was considered bya 
Committee of the House of Commons presided over by the Hon. A. de. 
Tatton Egerton this week. The proposal is to construct some 24 miles 
of electric tramways in the Urban District of Soothill Nether, which is 
situated between Wakefield and Dewsbury. On one side of the district 
the tramway system of the Yorkshire (Woollen District) Electric Tram- 
ways Co. terminates, and on the cther that of the Wakefield District 
Light Railway Co. This latter company at present has an application 
before the Light Railway Commissioners for a line serving the Soothill 
Nether district in much the same way as the proposal contained in the 

resent bill, and, consequently, it has petitioned against it. Mr. J. E. 

aller has advised the District Council. The Soothill Nether Urban 
District Council is undecided whether to work the lines themselves or 
whether they shall lease them. Theargument of the Wakefield Company 
was that these lines would be merely of a local character, whereas in the 
event of the proposal which they had before the Light Railway Comis- 
sioners being passed, the exisiting Wakefield line would constitute a 
through route from Wakefield through Ossett and Soothill Nether to 
Dewsbury. The bill asks for powers to borrow £39,000 which includes 
the construction of new streets and also a refuse destructor. In his 
evidence Mr. Waller said that the cost of the tramways was £30,000, and 
that in the event of the Council working the lines themselves, electrical 
energy would be bought from the Yorkshire Electric Power Co. 

Yesterday the Committee decided that the preamble of the bill was 
proved, but the lines must only be employed for passenger traftic. In 
addition, however, the Council will be precluded from constructing the 
lines themselves, but shall lease the construction and working of the lines 
for a period not exceeding 40 years. Any profits arising from the lease 
shall be set aside until a sum equivalent to the cost of the scheme shall 
be reached, after which the whole of the profits arising from the lease 
shall be employed for the purposes of relieving the rates. The fund is to 
be earmarked for the purchase of the undertaking at the termination of 
the lease. 

The North Staffordshire Railway Bill, which has been before a House 
of Commons Committee this week, contains clauses giving power to the 
company to work its railways by electricity, and also to employ electric 
haulage on its canal. These clauses were unopposed. 

The Southport-Lytham Tramroads Bill is now unopposed. The bill 
extends the time for the construction of the lines, and also deals with 
junctions between the lines of the company and those of the Southport 
Corporation. 

In the House of Lords on Monday, the Govan Burgh Electricity Bill 
was read a third time. | | 


On Friday in the House of Commons the Hampden-in-Arden Gas Bill 
was read a third time. 

During the week a bill promoted by the Corporation of London for 
certain alterations to Southwark Bridge, with the object of reducing the 


steep ients by which the bridge is at present approached on either 
side, been under consideration by a Committee of the House cf 
Commons. Amongst the petitioners against the bill are the London 


County Council, on the point that if the alterations as proposed are 
carried out: it would not leave sufficient depth of roadway for the con- 
struction of tramways on the conduit system over the bridge, if at any 
future time powers for the construction of such tramways were obtained 
The engineer for the City Corporation, however, whilst deprecating the 
establishment of a tramway terminus within the City limite, said he con- 
sidered tramways could be constructed over the bridge, if they were ever 
sanctioned, with but very little alterations from the designs now suggested. 


BLBCTRIO TRACTION ON THE INNER CIROLE. 

In the House of Commons on Wednesday, 

Mr. GERALD BALFOUR, in reply to Mr. Weir, said that both the 
Metropolitan and the Metropolitan District Railway Co.’s had 
informed him that the electrical equipment of their lines would be com- 
pleted early in 1905. There was no statutory limit of time for the 
completion of the works. 


POST OPPIOB TELEPHONE SYSTEM. 

In answer to Mr, John Campbell, in the House of Commons on 
Monday, 

Lord STANLEY said that it was intended to continue the use of the 
central battery system for the Post Office telephone exchanges in London. 
It had given excellent results, and was both etlicient and economical. He 
was not aware that the system had not found favour in other countries, 
On the contrary, he was informed that it was generally VN US for large 
exchanges in America, and it was either in use or about to be introduced 
in important exchanges in several European States. 


—— TP E— 


LEGAL INTELLIGENCE. 
Dixon v. Ito Syndicate (Ltd) 


This action came before Mr. Justice Channell, without & jury, on 
Monday, and was brought by the widow and executrix of Thomas 
Ingham Dixon, a contractor, to recover from the Ito Syndicate a balance 
of £7,401 alleged to be due from defendants under an agreement for the 
construction of electric tramways at Castleford. Plalntiff also claimed 
damages for wrongful determination of the contract. Defendants denied 
liability and counterclaimed for 48, 000. 

By agreement of March, 1902, between the United Kingdom Tram- 
way, Light Railway and Electrical Syndicate, the defendants, and the 
West Riding Tramways and Electrical Supply Co., defendants undertook 
to do certain works, the whole of the consideration to be received by 
defendants being in shares of the West Riding Company. It was pro- 
vided that plaintiffs should execute the works undertaken by defendants 
and that the contract price should be £220,000, of which £110,000 was to 
be paid in cash or shares in the West Riding Company at the option of 
defendants. Plaintiff executed part of the work, and had been paid 
£6,732, and in April, 1903, £7,401 more was due on certificate by the 
engineer of the West Riding Company, but defendants had refused to pay 
any part of that sum, and refused to allow plaintiff to complete the work. 

The defence was that in November, 1902, defendants made a contract 
with Ernest Schenck for the sale of tramways orders and the undertaking 
referred to in the agreement. Mr. Schenck undertook to discharge all 
payments and obligations under that ment as from Nov. 25, 1902, 
and plaintiff had full knowledge of that fact. Defendants counter- 
claimed £8,000 damages for loss suffered by reason of alleged bad 
workmanship of plaintiff in laying the rails in a dangerous and defective 


manner. 

Mr. PICKFORD, K.C., for plaintiff, denied that plaintiff had accepted 
Schenck as the person liable to him, or had discharged defendants from 
liability. The new company formed by Mr. Schenck was called the 
Yorkshire Electric Tramways Construction Synd. As regarded the 
counterclaim, plaintiff's reply was that all the work was carried out 
under the direction and supervision of defendants’ engineers. 

Evidence was given as to the estimated loss of profits suffered by 
plaintiff by the non-completion of the contract. | 

Mr. RUFUS ISAACS, K.C., for defendants, conceded that the giving of 
the contract to Mr. Schenck in the manner it had been was a breach of 
contract with plaintiff. The on point was whether he had received 
any damage. His evidence would show that, in the condition in which 
the line was, it never could have been passed by the Board of Trade. 

Mr. R. H. SCOTTER, consulting tramway engineer, gave evidence as 
to having inspected the line, and expressed the opinion that the tramway 
had been badly laid. | 

His LORDSHIP,’ in giving judgment, said that on the certificate 
plaintiff was entitled to £7,401. Is. 8d. It was admitted that there were 
ceitain things which were required to be done in order to remedy defects 
on the tramway in question, and plaintiff said that for that work £300 
was required. Witnesses on the other side said it would cost from £7,000 
to £8,000 to put the line in a condition to saiisfy the requirements 
of the Board of Trade. Whilst he considered that the contractor was 
responsible for doing his work properly in accordance with the directions 
given to him as contractor by the engineers he was not responsible for 
anything which might have to be done in order to alter the design to 
comply with the order of the Board of Trade. He preferred the 


G 


874 THE ELECTRICIAN, MARCH 18, 1904. 


evidence of the witnesses for plaintiff rather than those for defendants. | Llanelly Tramways Co. v. Llanelly and District Electric Light. 

With regard to the counterclaim, he had come to the conclusion that ing and Traction Co. (Ltd.) and the British Insulated and 

£500 should be awarded defendants in that connection. Plaintiff, how- Helsby Cables (Ltd.) 

ever, should succeed on the claim for £7,401, and was entitled to damages y i : о 

for not having had an opportunity of finishing the work. These damages Mr. Justice Joyce in the Chancery Division yesterday and Wednesday 

should be £5,000. That meant that plaintiff would have £12,401. heard an action brought by plaintiffs against the several defendants for 
specific performance of an agreement for the sale by plaintiffs to defen. 


No order was made as to costs. апо Г ; иш: 
dants of a certain piece of land in Llanelly, together with a building erected 


A i v. thereupon. 
National Electric E етан and Rathgar | © After a partial hearing his lordship allowed the case to stand over till 


to-day (Friday) to enablo plaintiffs to amend their pleadings. 
In the King’s Bench Division, Dublin, last week, Mr. Justice Boyd ree oft e ылы їп saver iue m 
made an order on the application of plaintiffs for discovery of documents 
in this action, which is being brought for damages for alleged breach of 
a "free" wiring agreement, by which, among other matters, it was 
arranged that defendants should render to plaintiffs quarterly accounts 
indicating the amount of electrical energy supplied to various premises 
in the district where wires and fittings had been erected by plaintiffs. 
The agreement also provided for the rendering by defendants of accounts 
of the amounts received by them from consumers of the electric current 
on such premises, and, further, for certain payments to be made to 
plaintiffs. The documents to be discovered consisted chiefly of the 
correspondence between the parties. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


The Municipal Commissioners of Singapore (Straits Settlements) 
require an electrical engincer, with experience in the management 
of three-wire continuous-current supply station, and qualified to 
superintend the laying and maintenance of underground cables on 
the solid system and to take entire charge of their electrical depart- 
ment. The appointment will be made for three years, at £360 for 
first, £390 for second and £420 for third year, with transport 
allowance. Applications to Mr. C. C. Lindsay, M. Inst. C. E., 217, 
West George - street, Glasgow, by April 19. 

The Council of the University of Birmingham require an assistant 
lecturer and demonstrator in electrical engineering. Applications 
to secretary bv March 28. Salary £150 per annum. 


The Council of the University of Liverpool invite applications for 
the professorship of Physical Chemistry. Total guaranteed salary, 
not less than £600 a year. Particulars from registrar, to whom 
applications by April 1. 

A clerk with a knowledge of typewriting and shorthand is wanted 
in an electric light company’s office. See advertisement. 


Automatic Telephone Oo. (1903) Ltd. 
. The, petition of H. Le Blanc Smith and others for winding up this 
company was before Mr. Justice Byrne again on Tuesday. 

In giving judgment, his Lordship said he was satisfied there were many 
things in connection with the company which required investigation, and 
that there would be no satisfactory winding up except under the jurisdic- 
tion of the Court. It was exactly one of those cases where everything 
pointed to the necessity for a compulsory order. He accordingly made a 
compulsory order and directed the books and papers to be handed to the 
official receiver. 


Telephone Assessment. 


At Edinburgh, on Tuesday, Lord Low closed the record in a note of 
suspension and interdict against William James Wood, rate assessor, of 
Glasgow. The complainants (Glasgow Corporation), as owners of the 
municipal telephone undertaking, had been assessed by the different 
parish councils in which the undertaking was situated for, among others, 
poor and school assessments. The annual value of the undertaking as 
appearing in the valuation roll was £6,820, and the value of the portion 
within the Parish of Glasgow was £3,472. The actual expenditure of 


Mr. Н. A. Garratt, A. M. Inst. C. E., head of the engineering depart- 


the telephone department for 1903 had been £4,785, which was equiva- 
lent to & deduction of 70 per cent. on the annual value of the undertaking, 
and complainants maintained that in virtue of sec. 37 of the Poor Law 
(Scotland) Act, 1845, they were entitled to a deduction of at least 70 per 
cent. from the annual value in determining the amount on which they 
were liable to pay assessment. The Parish Council of Glasgow refused 
to grant any such deduction, and had assessed them on the footing that 
they were only entitled to a deduction of 20 per cent. The Pavish 
Council also declined to refer the question to the assessor of railways 
and canals and respondent had intimated that he required immediate 
payment of the rates so imposed. 


Tramcar Overcrowding Prosecutions. 


At Bradford on Thursday last week the stipendiary magistrate (Mr. C. 
Skidmore) delivered judgment in the overcrowding case (reported in our 
issue of 4th inst.), in which Lieut.-Col. H. D. Sichel raised the question 
of the legality of overcrowding tramcars. The gallant colonel was sum- 
moned for refusing to pay his fare as a protest against the car being over- 
crowded and the stipendiary inflicted a nominal fine of Id., without costs. 

In the other cases the stipendiary said he was unable to find any 
authority to guide him, and the questions mainly depended upon the 
Corporation's bye-laws. The Corporation were summoned for not 
exhibiting notices giving the number of persons the car was licensed to 
carry, but in that case he thought no offence had been committed. The 
Corporation had contended that they were not bound by bye-law to 
exhibit such notices, and he agreed, and would therefore dismiss the case. 

In the third case a conductor was summoned by Col. Sichel for failing 
to notify passengers that the car was full. He thought that, in not 
warning passengers, the conductor had contravened the bye-laws of the 
Corporation, and he therefore fined him 1s. and 7s. costs. 

The magistrate agreed to state a case. 


At Bristol on the same day two summonses (the 89th and 90th? against 
conductors of the Bristol Tramways and Carriage Co.'s cars for over- 
crowding were heard, In each case the number of excess passengers 
inside the car was five, and in one case there were only seven passengers 
outside. Judge Austin said no practical inconvenience had been caused, 
but the Watch committee insisted, and the law must be enforced. A tine 
of 2s. 6d. and costs was imposed in each case. 


Wasting Blectric Current. 


At Maidstone Police Court last week three boys were summoned for 
causing electric current to be wasted. 

Mr. 8. LANCE MONCKTON, who prosecuted on behalf of Maidstone 
Electric Lighting committee, stated that the offence consisted in switch. 
ing on the incandescent electric lamps in the daytime. They had had 
preat trouble with boys doing that sort of thing. The lights could be 
ca ily turned on with a stick, and youths turned them on in the day 
time and turned them off at night. 

All the boys pleaded guilty. The Chairman disinissed them with a 
caution. and pointed out that if anyone was caught perpetrating that 

articular offence in future he would be severely dealt with. 


ment of the Northern Polytechnic, Holloway, N., has been appointed 
principal of the L.C.C. Poplar Technical Institute. 


Mr. J. W. Plackett, controller of telegraphs at the G.P.O., Edin- 
burgh, has been appointed traftic manager in succession to Mr. 
Mason, taking the North of England and Scotland as his district. 

Mr. C. E. Davies of Cardiff has been appointed resident engineer 
to the Wakefield and District Light Railway Co. 

Mr. R. S. Pilcher, of Birkenhead, has been appointed tramway 
traffic manager at Burton-on-Trent. 


Aberdeen.—The Tramways and Electrie Lighting committee 
recommend that the salary of the city electrical engineer (Mr. J. 
Alex. Bell) be increased from £500 to £700 per annum in two 
annual increments of £100 each. One-fifth of the salary is to be 
charged to the tramways department. 


Aberfeldy.— The proposed electric lighting and water scheine has 
been referred to a special committee for report. 

Argentina The Review of the River Plate" states that about 
half of the Buenos Ayres Metropolitan Tramway Co.'s system has 
now been converted to electric traction. It is anticipated that by 
July the whole of the lines (nearly 18 miles in length) will be 
operated electrically. | 

In a scheme submitted by Ganduefo & Co. for the establishinent 
of electricity works for supplying current for lighting and power lu 
Belgrano, Saavedra, Villa Urquiza, Villa Mazzini and Villa Devote. 
which is again under consideration by the Buenos Ayres Municipal 
Council, provision is made for the acquisition of the undertaking by 
the Council on payment of the capital invested plus 20 per cent. 

Mendoza electricity works und the arca of supply аге to be extended 
at an expenditure of $600,000 and the overhead conductors are te 
be replaced by underground mains. | 

Five 500 11. . steam dynamos have arrived for installation at 
Rosario port works. In addition to electric lighting, electric driving 
is to be adopted for the grain elevators. ОИ 

P. Lacaze and E. W. Sawyer have asked the Municipality for a 
concession for electric tramways. К 

Ashford (Kent).—In the proposed transfer of the Council's 
electric lighting order to a private company the Board of Trade have 
inserted a clause under which the Council can purchase the under- 
taking practically at any time by arbitration, failing agreement a5 
to terms. As the company object to the clause, the Council have 
decided to amend it by placing a purchase limit of 21 years. 

Ashton-under-Lyne.— The charge for electrie current for street 
lighting has been fixed at 2d. and for theatres at 3d. per unit. 

The sularv of the tramway manager (Mr. А. Coveney! has bees 
increased by £50 per anmun. 
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Association of Chambers of Commerce.— Among the subjects 
dealt with at the recent annual meeting of the Association of 
Chambers of Commerce were :— 

Assignment of Trade Debts. —On the motion of Mr. Bedford (Sheffield), 
it was resolved that in the opinion of the Association any assignment by 
a private trader of his book debts should be registered in the same way as 
a bill of sale, and should otherwise come under the operation of the Bills of 
Sale Act. 

Municipal Representation for Companies..—The Association passed two 
resolutions, moved on behalf of Manchester and London Chambers, 
expressing dissatisfaction with the refusal of represen'ation to limited 
liability companies under the existing municipal electoral regulations 
and their consequent powerlessness to influence or regulate the taxation 
and expenditure of municipalities, and supporting the principle of a bill 
to be introduced in the present Session to give effect to the resolution 
passed in 1902 relating to the franohise in municipal and other local 
elections for corporations, limited liability companies, and other public 
companies, limiting the voting power to one vote per corporation or 
company. А 

State-owned Telegraphs —Sir Edward Sassoon, M.P., moved: That in 
the opinion of this Association all self-governing British communities 
around the globe should be united by a continuous chain of State-owned 
telegraphs." Lord Brassey seconded, and it was carried. 

Communication with the Continent.—On the motion of Mr. Н. Walker 
(Liverpool) it was resolved: ** That in view of the growing trade of this 
country with the Continent of Europe, and of the active competition for 
such trade which its merchants have to maintain with those of other 
countries, His Majesty's Government be strongly urged to establish with- 
out any further delay, additional and improved cables between the United 
Kingdom and the Continent, and to arrange, in conjunction with foreign 
Governments, for more direct wires between the chief commercial centres 
of Great Britain and Europe, and for the more rapid delivery of telegrams 
in Continental cities." 

It was also resolved that the Postmaster-General be urged to arrange 
with Continental Governments for the establishment of direct telephonic 
communication between the principal towns of this country and the 
Continent. 

A motion by the British Chamber of Commerce (Paris) calling the Post- 
ma-ter- General's attention to the inadequacy of telephonic communica- 
tion between London and Paris for commercial requirements was adopted. 

Liahthouse Communication.—It was resolved. that steps should be at 
once taken to connect all lightships and lighthouses with the shore by 
means of telegraphy, telephones, or wireless telegraphs. 

Telephone Call Bove at Railway Stations. A motion was adopted 
urging the railway companies of the United Kingdom to grant facilities 
for telephone call boxes to be placed on railway station platforms. 

Anglo-French Telegrapha.—It жах decided to call attention to the 
tariff for Anglo-French telegra:is, which, it was contended, гоша be 
reduced tu 14, per word. 


Aston. At a meeting of the Council yesterday the Electricity 
committee reported that the present plant at the electricity works 
was inadequate to meet the increased demand for electrical energy, 
aud unanimously recommended that the station and plant 
munediately extended. Plans and estimates for the proposed exten- 
sions, putting the cost at £80,000, were submitted, and application is 
to be made for sanction to the borrowing of this sum. It was also 
proposed to apply for sanction to borrow £20,000 for expenditure in 
excess of the loan already sanctioned in connection with the clectric 
lighting department. 


Beckenham.--The Council have appointed Mr. R. P. Wilson 
their consulting engineer in connection with the proposed transfer 
of so much of the undertaking of the Crystal Palace District 
Electric Light Co. as lies within the Beckenham area; also for the 
extension of plant necessary to provide clectric energy for tramways. 


Belfast. — The Corporation have received the terius of sale from 
the directors of the Belfast Street Tramways Co., and these were 
considered on Tuesday. 

The company agrced to a Board of Trade arbitration on the basis of 
34 years’ purchase, calculated on profits taken over a period of seven 
years. The Corporation decided to offer three years’ purchase on a five 
years’ basis, with 10 per cent. extra for the Sydenham undertaking which 
the company bought last vear. It is estimated the price will come to over 
£400,000. The Corporation have also agreed to allow the company to 
retain the sinking fund investments and cash and to pay three years’ fees 
and salaries to directors, manager and secretary. 


Bethnal Green (London).—The Finance committee have sub- 
initted an estimate for 49.250 for the purchase of freehold and 
leasehold property, for an additional site for electricity and dust 
destructor works. 


Birmingham. —The Tramways committee expect to report 
shortly upon a comprehensive scheme of municipal electric tram- 
wavs throughout the city, but the negotiations for mutual running 
powers for the Corporation's and the City of Birmingham Tramways 
Co.'s vehicles over the Steelhouse-lane aud Aston Cross route have 
been broken off for the present. 

An inquiry was held last week into the application of the Tame 
and Rea District Drainage Board to borrow £14,000 for the con- 
struction of steam and electric generating plant and the equipment 
of an overhead high-tension power transinission line from Saltley 
to Minworth Greaves, on lands belonging to the Drainage Board. 


The Town Clerk (Mr. E. O. Smith) said the loan was required for an 
electrical installation, which would obviate the necessity of using any 
more portable engines. The scheme had received the sanction of the 
Drainage Board, and he had no doubt it would be approved by the 
Corporation. 

Blackpool Electric Tramways (South) Ltd —A petition for 
confirming resolutions reducing the capital of this company from 
£850,000 (£250,000 of which has been issued) to £100,000, will be 
heard at Liverpool on 21st inst. 


Canadian Electric Railway.—In connection with a tender 
recently awarded for the equipment of the St. Thomas and Stanley 
Railway for the Canadian Electric Traction Co., of London, the 
contractors call attention to the fact that this is probably the first 
electric railway with plant of entirely British manufacture to run in 
Canada. The line will be 30 miles in extent, running from London, 
Ontario, through the city of St. Thomas to Port Stanley on Lake 
Erie. As soon as the St. Thomas and Port Stanley line is com- 
pleted the railway will be completed from London to Hamilton, 
making the total distance 160 mules. Power will be transmitted 
at 10,000 volts, 25 periods, and will be transformed down to 1,000 
volts for the motor cars, which are designed, as elsewhere stated, 
for a maximum speed of 30 miles an hour on the level and 15 miles 
per hour on gradients of 1 in 25. 


Cape Oolony.—The Municipal Council of Kalk Bay are about to 
introduce into the Cape Parliament a bill seeking authority to 
establish electricity supply in their district. 


Cheltenham.—The Lighting committee recommend that the 
charge for electrical energy for public lighting be increased to 3d. 
runit. The receipts from street lighting for the past year had 
n only 191d. per unit, which entailed a loss on this portion of 
the load. For current supplied for private lighting and motive 
power the committee recommend that the existing scale be altered 
(except to places of worship and special contracts) to the following 
scale from April 1 :—6d. per unit up to 500 hours’ maximum demand 
per annum and 2d. per unit for all units in excess of that quantity. 


Chester.—The question of an increase in the salary of the city 
electrical engineer (Mr. F. Thursfield) has been settled by what is 
reported locally as the unexpected resignation of Mr. Thursfield, 
who has accepted an appointment with Messrs. Preece and Cardew. 
Mr. Thurstield was appointed to his position at Chester in 1896. 

A resolution that Мг. Thursfield's salary be raised from £495 by degrees 
to £700, which was carried recently by the casting vote of the mayor was, 
at a subsequent meeting of the Council, rejected. The Lighting com- 
mittee thereupon offered Mr. Thursfield, as a compromise, an advance t» 
£550, but this offer was declined. 


Coventry.— At the City Council on Tuesday attention was called 
to a resolution of the General Works committee, expressing regret 
that British firms were practically debarred from tendering for 
the supply of rails, &c, for the tramway extensions at Coventry. 

Councillor Wrst said the tramway company was only asking that the 
points should be of American manufacture, and he understood the reason 
given was that English points had not proved satisfactory. 

Councillor Ganpxxn said it was Hadfield's Steel Foundry Co., Sheffield, 
who had moved in this matter. They should have doneso earlier. They 
knew a considerable time ago that these rails were being advertised for, 
but took no action until the day the tenders were going in. It appeared 
that the quotations for the same goods from English firms were consider- 
ably in excess of the prices of American makers, 

Customs Ohanges.—A decree modifying the Customs tariff of 
Mexico in regard to a number of articles connected with the elec- 
trical industry has recently been issued. Among the items for 
which a change of tariff is imposed are bare and covered cables, 
copper, brass, bronze and other wires, covered and uncovered ; 
posts, cross-bars, pegs, &c., for aerial electric lines; manufactures 
of coppered or bronzed iron, &c. | 

Dockyard Lightiog.— As already announced, the Admiralty are 
erecting electricity generating stations at Chatham, Portsmouth - 
and Devonport for the supply of electrical energy for lighting and 

ower for the dockyards. Contracts have now been placed with 
Belliss and Morcom for 15 engines (865—1,080 n.p.) for direct- 
coupling to continuous-current dynamos, and for the Chatham 
Dockvard contracts have also been placed for the dvnamos. The 
complete electrical equipment of Chatham station will comprise six 
1,000 K. H. p. direct-coupled generating sets, four 100 н.р. balancers 
and boosters, and 4,000 H. P. in motors (varying from 5 H.P. to 75 H. P.), 
a main switchboard, &c. 


Dublin.—The report of the auditor (Mr. J. W. Drury) on the 
accounts of the Corporation for the year ended March 31, 1903, has 
been submitted to the Local Government Board. 

Mr. Drury states that he spent a considerable amount of time in in- 
vestigating the electric lighting accounts and had several interviews with 
the chairman, the seeretary and the consulting and resident engineers of 
the committee. The large contracts which were entered into for buildings, 
generating and distributing plant were all carefully considered and the 
system to which he took exception on a former occasion of placing orders 
involving large sums of money without public competition had been dis- 
continued. Advertisements were issued, tender gobtained, and in the large 
majority of cases the contract was given to the firm sending in the . 
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lowest tender for the particular section of the work. Where the 
lowest tender was not accepted substantial reasons were, in all 
cases but two, shown. He had requested further information with 
regard to those two tenders. As it would be necessary at future audits 
to examine the financial transactions of the undertaking as a trading 
concern, it became important to have the account opened on a sound 
basis and as from a defined time. The period of the change over from 
the Fleet-street to the Pigeon House installation occurred conveniently at 
the end of the half-year. He had, therefore, requested that the accounts 
be separated as at Sept. 80 last, charging all establishment and running 
expenses, salaries, &c., from that date to the new scheme. 

On the general subject of the berrowings of the Corporation, Mr, Drury 
directs attention to the large number of separate loans contracted 
with the Commissioners of Public Works on which unexpended or over- 
expended balances exist. Many are of long standing, and were obtained 
for works completed a considerable time ago, and in respect of which no 
expenditure properly chargeable to capital has been recently incurred. 
As the unexpended balances cannot Ye applied to varpen other *han 
those for which the loans were incurrred, they should be refunded to the 
lenders; the over-expended balances should be provided for out of 
revenue, so that the loan account may be finally closed. 

The report also states that the electric light and water works accounts 
show as assets of the year sums of £6,228. 16s. 2d. and £7,119. 1s. Id. 
respectively, which were the charges and rents for electricity and water 
supplied during the quarter ended the last day of the year. The accounts 
could not be furnished for weeks after it had closed, and yet credit was 
taken for that asset in spite of the fact that the accounts already included 
the revenue from those supplies fora full гы Mr. Drury contends that 
these items are improperly included. The Corporation of Dublin (says 
Mr. Drury) is not a large trading concern; it has no right to assume that 
position. If it were, and if it were necessary to prepare a profit and loss 
account to show the resulta of its trading, it would be correct to bring in 
us3ets, though even then not to the extent adopted by the Council. 


Dunfermline.—Tho Council have decided to feu a site of 
12 acres at Town Hill to the Fife Electric Power Co. for an elec- 
tricity generating station. 

Eastbourne.—Sanction to a loan of £3,221 for condensing plant 
has been applied for. 


Egypt.—A report has been issued by the British Chamber of 
Commerce in Egypt, in which it is stated that among the various 
fields of onterprise in that country which offer at the present time 
opportunities for expansion is the trade in electrical appliances for 
traction, lighting, telegraphic and telephonic purposes. Electric 
lighting as an illuminant is becoming more general in all parts of 
lFgvpt, and particularly in many of the interior towns. The tele. 
phone is also a developing industry, and the report states that there 
is a large field for British trade endeavour in Egypt, where trading 
conditions are not unfavourable to British merchants and manufac- 
turers, 

A roport recently published by the British Chamber of Commerce, 
Cairo, lays stress upon the remarkable progress made by Italian 
enterprise in Egypt during the past few years, particular attention 
being directed to the imports of generating plant for the Ramleh 
electric railway system, the Cairo electric tramways, &c. 


Electric v. Gas Motors.— A’ statement made recently at the 
meeting of the Cork Gas Consumers Co. that many electric motors 
in Cork had been replaced by gas engines has brought from the 
engineer and manager of the Cork Electric Tramways and Lighting 
Co. (Mr. H. Nalder) an emphatic denial. There are about 150 
electrio motors, aggregating over 1,000 R. p., taking current from 
the company's mains, and over 80 motors have been installed in 
factories in Cork during the past 12 months, superseding gas 
engines in many cases, whereas not one electric motor has been 
replaced by a gas engine during that period. 

Electric Motors in France.— There is said to be a large demand 
in Prance for small electric motors ranging from |. H.P. to 3 H.P., 
built us compactly as possible. 

Electric Tramways and — At a recent inquiry. into 
ан application by the Crosby District Council for a provisional order, 
the surveyor (Mr. W. Hall attributed the great increase in the 
rateable value of the district during the past tive vears to the intlu. 
enee of the electric trunwaæs. 

Biectric Tramways over Thames Bridges.—In connection 
with the proposal of the London United Tramways to construct 
tramways over Kingston and Hampton Court. bridges. in order 
to connect with thar authorised routes in Surrey, Surrey County 
Council have appointed a committee to confer with a committee of 
Middlesex County Council and the company on the subject of 
widening or reconstructing the bridges. 

Blestricity and Gas. Тһе chairman (Mr. C. R. Kemp) of the 
Lewes Gas Co., at the meeting last weeh, corroborated the state- 
vocnt that eleetrieity supply tended rather to improve than depreciate 
the gas undertaking. At Lewes there had been a great inerease in 
the сопира ot gas, and the comipetiion had enhanced the 
standard of anat in the town. 

Electricity in Bakehouses. At the South-Western (Londoni 
Ponce Court last work a biker was fined Ak, for Keepin an under: 
round baachouse which was net аа by eleotrieity in А сота 
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with the cunditions on which the Fulham Borough Council grant 
certificates for such bakehouses. 

For defendant, counsel argued that the regulations referred to sunlight 
and not to artificial light, and also that the condition requiring electric 
lighting was unreasonable. 

The magistrate held that the 21 days’ grace allowed for appeal against 
& refusal of a certificate having expired, the Court had no jurisdiction as 
regarded the reasonableness or otherwise of the rule. 


Electricity ia Mining.—The British Westinghouse Co. have 
booked a large order from the Gwendreath Valleys Anthracite Co., 
including the supply and erection of generating plant with all acces- 
sories and numerous motors. The plant will be on the three-phase 
system and have a capacity of 200kw., the motors being of the 
Westinghouse polyphase induction type. They will be utilised to 
drive pumps, a 100 н.р. main and tail haulage, a Waddle fan with 
a capacity of 50,000 cubic ft. per minute, &c. A Belliss compound 
two-crank engine will be used to drive the generator. | 

The Australian Mining Standard” states that the Australian 
General Electric Company, Melbourne, recently installed at 
the Duke United Gold Mines, Maryborough (Victoria) а 224kw. 
dynamo driven by a 50 1H р. Atlas engine for the generation of 
electric energy for haulage and lighting. For haulage there has 
been supplied a two-motor locomotive with two sets of driving 
wheels, а motor being mounted on each set. The surface works 
are lighted by two arc lamps, and from 60 to70 16 c.p. incandescents. 
The main drive also is lighted electrically. 


Exhibitions.—The ninth annual International Motor Car Exhi- 
bition will open at the Agricultural Hall, London, to-morrow 
(Saturday), and remains open until 26th inst. We are informed 
that there are more than 300 exhibitors, and that the display will 
be of a very representative character. A number of club meeting 
in connection with automobilism will be held during the exhibition. 
and there will be a display of air-ship balloons. | 

The Electrical Exhibition which was to have been held in Warsaw 
in May this year has been postponed indefinitely. 


Fatal Accident —An inquest was held at Southwark (London) 
on Tuesday on the body of an assistant linesman named Furlonger. 
lately in the service of the London Electric Supply Corp., at the 
distributing station, 284, Blackfrairs-road, S.E. | 

Jonx Baker, linesman, said that on March 4 he was disconnecting à 
transformer when he saw the current flash out from the terminal in 
the corner of the room in which he was working He rushed to the 
lad and caught him as he was about to fall. Не was unconscious. 
Witness at once sent for a doctor, and meanwhile started artificial 
respiration, with the result that Furlonger recovered oonsciousnes' 
He immediately lapsed into a semi-conscious state again. On the 
doctor's arrival Furlonger was taken to Guy's Hospital. At the ume 
of the accident Furlonger was cleaning down the switchgear, and should 
not have touched a certain terminal without orders. When terminal 
cleaning was necessary current was always switched off. At the place 
where the boy was cleaning the current was already cut off, but he 
apparently tripped, and put his hand on a live 10,000-volt terminal. 

Dr. KeNNETH Вілск, of Guy's Hospital, said Furlonger was severely 
burned about the limbs. He very soon got over the shock of the scr 
dent. Witness called in two surgeons, and it was decided to remot 
three limbs. On the Monday following the accident Fuslonger's righ 
arm was removed, and on the following Thursday both feet wert 
amputated. The lad died eight days after admittance to the hospital 
from exhaustion. The artificial respiration resorted to by Baker had 
undoubtedly prolonged his life. 6 

The jury returned a verdict of accidental death, adding a rider that the 
terminals should be protected by a guard if possible. 


Floors Oastie Lighting.— Extensive alterations are being carrie! 
out at Floors Castle, N.B., the seat of the Duke of Roxburghe. wh: b 
include an electric lighting installation for the castle and stables. 
The plant will comprise two 50 н.р. oil engines, dynamos and a 
battery of accumulators. This work is being executed by Mr. Le 
Sunderland. 


Glasgow.—In December a deputation. consisting of the Lont 
Provost and Councillors Bruce Murrav, Cleland and Steven oe 
pamed by Mr. John Lewis, inspector of lighting: Mr. Alx at-“ 
Wilson. gas engineer; Mr. M. А Chamen. electrical engineer: ab 
Mr. John J. M'Intyre. of the Police Clerk's. department) 9% 
appointed to visit Leeds. Bradford, Sheffield. Liverpool. Laie 
and Brighton to obtain information as to street lighung. Kc. " 

The deputation were interested in (among other things: (1 The nd 
of adapting the illuminating power of lamp to the requinmests + 
different classes of streets, and of increasing such illumina:ing poset м 
crossings; 2 that in no city visited was the electric are iuter 
superior that of Glasgow; 3) the unsuitability of electric inc&maescer 
light for street illumination; (4) the xenerally low standard X e 
lighting in Glasgow compared with that in other cities, with the exo PE 
of the streets hehted ov electricity. c RN 

There are at present ТУУ electric arc lamps and 14.753 гах 142 
for street Шапе in Glasgow. Of the former, 749 are I aF. 


and 50 7 hupere lamps. 
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In view of the anticipated successful financial ve ar onii? 
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ment be repaid £18,895, the deficit on the operations for the year 
to May 21 last, which was transferred to the ga account in terms 
of the Glasgow Corporation electric lighting order, 1890. 
Heckmondwike.—The Council on. Monday decided to reduce 
the charge for clectrie current for private lighting to 4d. per unit. 


Holborn (London).— The Council were recently asked by London 
County Council to consent to the adoption of the conduit system of 
electric traction on the tramways within the borough, but have 
resolved to send the following communication to the Board of Trade: 

Having regard to the experience which has already been gained in 
connection with the electrification of the London County Council's tram- 
ways in South London, to the enormous expense involved in the adoption 
of the conduit system, and to the very serious dieorganisation of traffic 
which inevitably occurs, the Borough Council are of opinion that it is 
desirable that the tramways within the borough should be worked on the 
overhend or trolley system. 

Hornsey (London).—The Council on Monday accep'ed tenders 
for additional generating plant, &c. There are 411 private con- 
summers, representing an equivalent of 24.419 8 c.p. lamps, connected 
to the mains, and the demand for current continues to increase at a 
very satisfactory rate. During the recent electrical exhibition an 
order was placed for wiring 60 houses at Muswell-hill, and requisi- 
tions have since been received from other parts of the district. The 
cost of the exhibition, including electric current for lamps and 
motors, was met by the payment for stall space by exhibitors. 


Horsham.— Charges for electric current are to be reduced to the 
following scale:—(1) For all units in excess of first hour's daily 
average use of the maximum demand, 3d. per unit instead of 5d. ; 
(2) for places of worship a uniform rate of 5d. per unit. Meter 
rentals have been abolished. 


Hove.—The arbitrator, Mr. H. Graham Harris, appointed to deter- 
mine the value of the tramways in Hove, has issued his award at 
£3,538. "The cost of the arbitration proceedings have to be borne by 
the Council. 

Hyde. communication from the Stalybridge, Hyde, Mossley 
and Dukinfield Joint Tramways and Electricity board was considered 
on Tuesday by the Council, in which it was stated that probably 
£2,000 would be required from the Borough of Hyde to meet the 
deficiency on the past year's accounts. 

Councillor Hinnxzr said the amount represented а 4d. rate, and asked 
how long this money would have to be paid. 

The Cuatraan of the Finance committee explained that £2,000 was 
part of £8,000 required to meet interest and sinking fund charges on 
capital expenditure to date. They were bound to construct before they 
could work the system. They hoped to commence supply on a portion of 
the system by the end of April. 

Jiford.— Sanction to a loan of £20,500 to cover excess expenditure 
on electric tramways has been applied for. 


Islington (London).— The Lighting committee reported on Wed- 
nesday that the treasurer had called attention to a number of 
accounts rendered for the supply of electricity during the December 
quarter averaging 5s. 6d. each, and suggested that having regard to 
the capital outlay incurred in laying house services and providing 
meters, for which no rent is charged, it would be advisable to fix a 
minimum charge. 

The committee are of opinion that in all such cases a small meter 
rental should be imposed, and recommend (1) that a minimum charge 
of 11s. на. per quarter be made for the supply of electricity, (2) that in 
all cases where the value of electricity consumed does not amount to 25s. 
р rquarter a rental of 2s. 6d, per quarter be charged for each meter. 

Java —British manufacturers and dealers in electrical goods, who 
are prepared to meet German competition, are notified that there is 
a good opportunity for enterprise in this direction in Java, where 
numerous installations for lighting and power are & feature of 
present-day developments. 


Johannesburg. — On the recommendation of the consulting 
engineers (Messrs. Mordey and Dawbarn), the Municipal Council 
have decided to put down yas-driven plant at the new municipal 
electricity works, which will supply electrical energy for lighting, 
power and traction. The contracts for the supply of the plant have 
not yet been settled, but it is reported that a Glasgow firin has 
received an order for gas engines aggregating 12,000 H. p. 

Katanning (Western Auatralia).—A small plant has been 
installed in this town which, though primarily intended for lighting 
a local flour mill, is of sufficient capacity to permit of current being 
supplied through overhead mains, carried on jarrah poles, to sur- 
rounding residents. The plant comprises a Babcock and Wilcox 
boiler, with a 40kw. Witton multipolar dynamo driven by a Clayton 
and Shuttleworth compound engine. The contractors for the plant 
were J. Barre Johnston & Co., Murray-street, Perth, W.A. 
i Kensington (London).—The Council will re-wire the central 
ibrary. 

Lecture.—4A lecture will be delivered at Carpenters’ Hall, London 
Wall, London, E.C., on the 25th inst. at 8 p.m. by Mr. Basil Mott, 
A. M. Inst. C. E., entitled Developments of Methods of Locomotion,“ 
with lantern illustrations. Admission free, by tieket to be obtained 
at Carpenters Hall. 


in three of the principal thoroughfares. 


Lampeter.—The Council recently asked Prof. Ferrier to report 
as to electricity supply. The Council has decided to support the 
Lampeter-Llandilo light railway project and to subscribe a sum not 
exceeding £100 towards the preliminary expenses. 


. Leicester.— The capital expenditure of the electricity department 
is £212,450, of which £9,228 was spent during the past half-year. 
The authorised capital at the end of the year was £164,974, but 
sanction has been recently obtained to borrow £100,000 further. 
Generation expenses for the six months were £3,773, an increase of 
£500; cost of distribution was £717, rates and taxes £1,648 ‘an increase 
of £568), and management £647 (increase, £214). 'The total expendi- 
ture (£6,801) showed an increase of £1,503. Sale of current had 
produced £14,968, increase £2,052; meter rents brought in £555, and 
there was £153 profit on sale of fittings. The total income was £15,676, 
leaving a gross profit of £8,874. Interest was £3,380 and sinking fund 
£2,545, and the net profit £2,948, an increase of £262 for the half- 
pe The accumulated profit was now £9,750, but some of this had 
n spent during the half-year on things for which they could not raise 
capital. 
The Ohairman of the Gas and Electricity committee (Councillor 
Epwarps) on Tuesday said they had the misfortune to have the switch- 
board at the town office burnt, which cost £1,030, and they had written 
it off. They had spent £854 on renewal of meters, and £1,958 in 
relaying a worn-out trunk cable. They had spent £3,242, or £300 
more than the profit, leaving them with a capital to carry forward of 
£6,507. He thought the policy of ca forwar their profits was a 
wise one. They had no idea as to the length of life of machinery and 
piant, and they would have had to come upon the rates if they had not 
ad the reserve to pay the expenses of the past year. The consumption 
of electric current was going up by leaps and bounds—something like 
25 per cent. over last year. Altogether the department was thoroughly 
sound and successful. 
The report and accounts were adopted. 


Light Railways.—At last week’s meeting of Quarry Bank District 
Council it was announced that the Counell had obtained an order 
authorising the construction of the Quarry Bank light railway. 

A light railway inquiry was held last week into the application of 
the Cheltenham and District Light Railway Co. for authority t» 
construct a line 180vds. long in the upper part of High-street in 
connection with the extension to Charlton Kings and Leckhampton, 
which has already been sanctioned. 


_ Littlehampton.— А special committee has been appointed to oon- 
sider the electric lighting scheme recently submitted by Mr. L. Alwyn , 


Llangollen.—The Council have decided to adopt electric lighting 


Current will be supplied by 
the Llangollen Electric Light and Power Co. 


London County Council.— At Tuesday's meeting a report by 
the Finance committee referred to the Marylebone Borough Council's 
bill before Parliament. Following is an abstract of the report: 

The borrowing powers in this bill amount to £1,881,444. The bill pro- 
vides for the borrowing of money by mortgage of the general rate and the 
revenue of the electric lighting undertaking, or either of those securities, 
without the sanction of this Council. In addition, the bill would give 
the Borough Council power to create and issue stock under the Local 
Loans Act, 1875. This Council has decided to petition against the bill, 
and, in our opinion, the clauses in tbe bill giving the Borough Council 
power to borrow should be amended so as to conform with the existing 
conditions under which the metropolitan borough councils are empowered 
toraise money. The Borough Council has now asked that this Council 
will, subject to the passing of the bill, undertake to advance to 
it £1,365,000 for the purchase mont y and compensation payable to the 
Metropolitan Electric Supply Co., and has intimated that it will also 
apply for sanction to the borrowing, and for the advance by instal- 
ments, of a further sum of £460,000, for the purchase of a site for 
the erection of buildings in connection with the undertaking, and the 
laying of mains, &c. e are strongly of opinion that the present system 
of finance, under which the Council provides practically all the funds 
required on loan by the local bodies of London, is the best in the interests 
of London as a whole, and we should view with. grave apprehension any 
departure from that system in the direction of the creation of separate 
local stocks. We have, therefore, given eareful consideration to the 
request of St. Marylebone Borough Council, and Have decided that we 
cannot recommen, the Council to make the provision asked for at the 
present time. The amount is exceptionally large, and the conditions of 
the money market render it imperative that the Council's issue of stock 
should be kept within the smallest possible limit. The Council itself has 
undertaken important works of improvement and construction for which 
funds must, as far as possible, be provided this year, and the demands of 
the other local bodies in London for loans must also be taken into account. 
Although we do not see our way to make provision in this year's bill for - 
the loan of £1,365,0C0 to St. Marylebone, we are prepared to advise tho 
Council to entertain the proposal for the loan to St. Marylebone as soon 
as the financial situation becomes sufficiently favourable. We are, there- 
fore, of opinion that the Borough Council should make some temporary 
arrangement for meeting this liability rather than attempt to create a 
permanent debt at a most disadvantageous time. We think the Borough 
Council should endeavour to arrange with the Metropolitan Electric 
Supply Co. for the payment of interest on the purchase money until the 
stock can be issued, or should obtain powers from Parliament to borrow 
temporarily by means of bills or otherwise, either the whole sum required 
or so much of it as is necessary for payments which cannot be postponed, 
and that no power should be givqn for the creation of a local stock so long 
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as this Council is willing to raise the money for St. Marylebone when the 
financial conditions warrant it. We recommend accordingly. 

Consideration of the report stood over on the suggestion of Lord Welby. 

Londonderry-Moville Electric Railway.—A meinorial to the 
Lord-Lieutenant in Council to authorise the construction of this 
railway and to confirm the approval already given by Donegal and 
Londonderry County Councils and Londonderry Borough Council 
has been lodged. 

Manchester.—At Wednesday's meeting the City Council approved 
increases in the salaries of employés of the electricity department 
aggregating £396 per annum, but one of the largest items (£50 per 
annum for the secretary of the department, Mr. F. E. Hughes) was 
ү :fused by 39 votes to 20. 


Marylebone (London).—At the meeting of the Council last 
evening the motion which was disposed of at the previous meeting 
of the Council (in the absence of the proposer, Mr. Edward White), 
that “the engagement of Mr. Arthur Wright be determined " was 
again brought forward. 

Mr. WHITE submitted that the moving of the motion by somebody else 
in his absence and the voting on it by the Council was illegal. He said 
the engagement of Mr. Wright was an unnecessary expenditure, inasmuch 
as he was to be paid about £8,000 a year. He then moved the resolution 
standing in his name. 

Mr. Councillor Duxx seconded, but there was no discussion, and the 
motion was lost with only two votes in its favour. 

In answer to a question, the Mayor said the negotiations with the 
Metropolitan Company were still proceeding, a meeting with the officials 
of the company was likely to be held shortly, and there was no reason 
that he could see for despairing of a favourable offer from the company. 

With regard to the Council’s bill now before Parliament, the Electric 
Supply committee reported that they had successfully resisted the 
petition of the Metropolitan Company for a locus standi to oppose the 
bill. They had also been successful in overriding the opposition of the 
Gas Light and Coke Co. to the Council’s additional clause empowering 
them to enter into a working agreement with some electrical company. 

The Electric Supply committee further reported that at the meeting of 
the Council in committee last week to consider the clauses of the Marylebone 
Electric Lighting Bill, 1904, only one amendment was carried—viz., a 
proviso to clause 16 ensuring that the Council should not execute the 
work of wiring private property beyond the meters, except through con- 
tractors. This will come up for confirmation by the Council at next 
meeting. 

Mica.—A geological expert recently appointed by the Australian 
Commonwealth Government has expressed the opinion that the 
mica industry of Central Australia has a bright future before it. 
The mica mines are situate about 45 miles east of the gold mining 
district of Arltunga. 


Morley.—It has been decided to reduce the charge for electric 
current for private lighting from 44d. to 4d. per unit from April 1, 
and new consumers are to be supplied with current free of charge 
during April, May, June and July. 

Motor Car Regulations.—In the new regulations for motor 
vehicles just issued by the Local Government Board the limits of 
speed for heavy motor lorries have been removed, and these vehicles 
are now only subject to the general terms of the Motor Car Act. 
The maximum width allowed for automobiles is increased from 
6ft. 6in. to 7ft. 2in. The only condition attached to the use of 
powerful lights on cars is that these must be fixed and not capable 
of having their direction suddenly changed. It is now incumbent 
upon motor car drivers to pull up on a sign from the driver of any 
horse, and not only of ‘ restive " horses, as heretofore. 


Municipal Honours.—Mr. T. O. Callender, J.P., managing 
director of Callender's Cable and Construction Co. (I.td.) has been 
elected & member of Kent County Council. 


Municipal Telephony.—The 1904 edition of the Glasgow Cor- 
poration telephone directory is issued. The list forms a volume of 
250 4to pages. 


Financial particulars for 1903 ure just issued relating to the 
Guernsey States Telephone Department. The number of instru- 
ments working on the service on Dec. 31 last was 1,217; total 
capital expenditure on telephone construction £21,262. 4s. 2d. (in 
addition to £2,321. 18s. 11d. on purchase of land and erection of 
buildings); total revenue for the year £4,064. 7s. 2d. ; amount set 
aside for sinking fund and depreciation, £3,830. 9s. 5d. (in addition 
to a special contingency fund of £897. 2s, 5d.) The net profit 
for 1908 was £201. 12s. 6d. This is the sixth complete year of 
working of the Guernsey States telephone service. 


On Wednesday, Swansea Telephone committee recommended the 
Council to withdraw the notices to terminate certain agreements 
with the National Telephone Co. as to telephone poles and to 
inform the National Co. that the Corporation would raise no objection 
to the company examining the municipal telephone books and agree- 
ments provided the company would allow the Corporation the same 
privilege, and that the Postmaster-General be supplied with a copy 
of the communication from the National Co. with a view to obtaining, 
if possible, his opinion upon the question of what connections for 
inter- communication should be provided by the Corporation. 

Mr. Mongax Horxix hoped it did not mean they were going to law. 
He advocated a conciliatory attitude towards the National Co. 


Mr. D. Davies, in reply, said that at present there were more 
subscribers than had been anticipated and there were over 200 still 
awaiting connection. The expenditure was £3,000 below the estimate. 

The minutes were adopted. 


Musselburgh.—The promoters of the local electric tramways 
have abandoned the idea of adopting the surface contact system. 
and have decided to equip the lines on the overhead trolley system. 


Northampton.—On the mediation of the Board of Trade the 
Rural Council and the Northampton Electric Light and Power Co. 
have come to terms as to the granting of a provisional order for 
extending the company's area of supply into the rural district. 


Obituaries.—There passed away on Saturday last Mr. Peter 
John Mosley, who as far baek as 1846 joined the staff of the 
Electric and International Co., at the old Sandhill offices, Gates. 
head. Mr. Mosley was one of the band of messengers employed 
in bridging the distance between Gateshead and Newcastle wit 
telegraphic messages before the high level bridge over the Tyne was 
constructed. He soon received promotion, and, in 1853, was trans- 
ferred by the company to their Edinburgh branch, and subsequently 
occupied positions as telegraph superintendent at Manchester, New: 
castle, Bristol, York, Amsterdam and London. He was at Newcastle 
when the State became the purchasers of the telegraphs, and 
remained in the telegraph branch of the service until 1892, when he 
was appointed postmaster at Stoke-on-Trent, and was afterward- 
transferred to Sunderland, He retired a short time back, and died 
at Gateshead, as above stated, after only a short illness, He will 
be affectionately remembered by many members of the service who 
now hold high positions as a most kindly chief and adviser. 

The death occurred suddenly on Monday, at Knutsford, of Mr. 
Charles John Galloway. Mr. Galloway, who was an active member 
of what is now the firm of Galloways Limited, of Manchester, had 
nearly completed his 71st year. His name will be remembered in 
connection with the construction of the famous Ulverstone Viaduct 
on the Furness Railway, and he was prominently associated with 
the management of the Manchester Ship Canal Co., of whieh he 
was a director at the time of his death. 


Partick.—A committee is considering what extensions of the 
Glasgow Corporation tramways are desirable in Partick. 


Pembroke (Dublin).—The Council have adopted Mr. Robert 
Hammond’s scheme for the extension of the electricity works, and 
application has been made for sanction to a loan of £25,000. 


Perth.—The Town Council last week considered the report of 
the consulting engineers (Messrs. Kincaid, Waller, Manville and 
Dawson) as to the reconstruction and electrical equipment of the 
existing tramways and the extension of the system at an estimated 
cost of £47,000. It was decided to have specifications, &c., prepared. 
and tenders are to be invited. 


Plymouth.—The Council are advised to apply for a further Joan 
of £20,000 for extensions of the plant at the electricity works. 

The chairman of the Electricity committee (Mr. Radford) states thst 
the undertaking has shown an uninterrupted record of progress from the 
beginning. In the first half-year there was а loss of £1,257, and in the 
first complete year (1900-1) £1,907. In the following year they had a 
net profit of £347, and last year the profit was £2,601. In the nine 
months of the present financial year (to Dec. 31; the profit was 41.634 
They satiated that next year they would make considerably more ие 
and with the accession of plant which would be provided by the propos 
loan they would make a profit sufficient to justify the outlay. They h 
now a margin of plant of only 5,000 8 c p. lamps, and this would be 
exhausted befoie Christmas next. 


Pollokshaws.—The Council having withheld consent to the 
application of the Clyde Valley Electrical Power Co. for a pr 
visional order for the burgh, the company have now asked the 
Board of Trade to dispense with this consent. As a counter move. 
the Council have asked Glasgow Corporation whether they would 
take over any provisional order obtained by the Council and whether 
they would supply electric energy within the burgh :— | 

Glasgow Electricity committee state that they are in sympathy with 
the endeavours of the Council to have the supply of electric energy within 
Pollokshaws placed in the hands of Glasgow Corporation, but that the: 
cannot commit themselves to any definite proposal without the Corpora- 
tion's approval. 


Portadown.—The Council are considering a scheme submit. d 
by the Belfast and North of Ireland Electricity and Power Gas Co. 
for supply of electricity and power gas in the district. The member: 
are favourable, but no arrangement has yet been entered into. 


Post Office Telegraphs.—4A statement has been issued showir- 
the gross amounts received and expended in respect of the 1 
telegraph service from the date of transfer (1870) to March 31, 1905. 
The statement shows that for the year to March, 1903, the total 
reccipts were £3,723,866. бз. 4d. (including £92,121, value of tel 
graph services performed for other public departments without re- 
muneration). The total expenditure amounted to £4,825,577. 148. n . 
and the deficit was, consequently, £601,711. 8s. 9d., coin g wit 
a deficit of £651,880. 8s. 6d. for 1902, £337,041. 5s. 94. for 1901 


and £288,591. 18s. for 1900. 


THE ELECTRICIAN, MARCII 18, 1904. 


879 


— — — — —À ——À — — — — — — — — 


Presentations. — On 7th inst. the staff of the Cork Electric Tram- 
ways and Lighting Co. entertained Mr. Charles Mittelhausen (who 
was leaving to take up the position of electrical engineer and manager 
to Bexley Urban Council) at a farewell concert, and at the close the 
chief engineer of the company (Mr. Nalder) presented the late trac- 
tion manager, on behalf of the staff, with a tantalus and some books. 
On the following Tuesday the employés of the company similarly 
entertained Mr. Mittelhausen and presented him with a gold watch 
subscribed for by the motormen, conductors and workmen. Mr. P. 
Kelleher made the presentation. 

The chief signal superintendent of the Great Eastern Railway Co., 
Mr. W. Hyde. who is retiring from the service after 55 vears' 
service, was last week presented with a purse of gold and an album 
containing an illuminated address with the names of the subscribers, 
numbering 378. The presentation was made by Mr. H. G. Drury, 
superintendent of the line. 

Mr. W. Wyld has been presented with a timepiece on the occa- 
sion of his departure from Doncaster to assume the duties of 
tramway manager to Birkenhead Corporation. 

Railway. Tramway, &c., Bills.— The report of the Board of 
Trade on the railway, tramway, electricity, &c., bills and provisional 
orders of the 1904 session (but not including provisional orders 
lodged under the Private Legislation Procedure (Scotland) Act, 1899), 
states that the total number of bills is 159, compared with 188 in 1903. 
The total capital proposed to be raised is 437. 825.761. compared with 
175.287.015. There are 39 tramway bills (36 for England and 
Wales, one for Scotland and two for Ireland) for powers to con. 
struct 228 miles of line (including 10 miles of tramroad), and the 
total capital is £5,828,971, of which £1,219,000 is by shares and 
44.104.971 bv loan. There are 15 electricity bills (11 for England 
and Wales and two each for Scotland and Ireland). The total 
capital is put at £12,216,444, of which 49. 880. 444 is by shares and 
42.336.000 by loan. There are 15 applications for provisional trani- 
way orders for England and Wales and Scotland. The length of 
route for which tramways are proposed is 6 miles 72 chains of double 
line and 28 miles 30 chains of single line. The estimated expense of 
construction is put at £307,380. There are 74 applications for 
provisional electric lighting orders, and the scheduled capital is 
£1,167,598. 

Shoreditch (London). — The Board of Trade have approved the 
additional system of supply at a pressure of 240 and 480 volts. 
The Borough Council have also accepted the conditions of the 
London County Council upon which they would sanction the change 
of pressure. 

South Sbields.— [Ihe Corporation recently invited t nders for 
leasing, or for constructing and electrically-equipping and leasing a 
system of tramways in the borough, but only two tenders have been 
submitted — viz., from the British Electric Traction Co. and from a 
firm of solicitors representing a Manchester syndicate. Reports on 
these two scheines, together with details of the tenders, are being 
prepared for early consideration. The British Electric Traction Co. 
ask for a lease for 28 years, but do not make any proposal for con- 
struction. The Manchester syndicate are prepared to construct and 
equip, but ask for a lense for 42 years. 

Southend-on-Sea.—The substitution of electric for gas lighting 
on the pier is under consideration. 

Southwark Condon).— The Council have declined the offer of 
the County of London Co. for the supply of electricity in bulk. 


Stewart Electrical Syndicate, Ltd. (in Liquidation).— We 
have received the following letter for publication :— 

146 and 147, Houndsditch, London, E.C., March 16, 1904. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Our attention has been called to certain advertisements and 
paragraphs which state or imply that the sale of the “ goodwill” of the 
Stewart Electrical Syndicate, Ltd. (in liquidation) carried with it rights 
in the Stewart arc lamps. As these statements are calculated not only 
to do us serious injury but to mislead the public in regard to the channels 
through which these lamps can be obtained, we shall be grateful if you 
will allow us to state that some weeks prior to the sale we acquired the 
sole rights in the Stewart arc lamps, and that no firm is entitled to make 
or sell Stewart arc lamps not supplied by the original makers or by our 
ayvents and customers or ourselves. 

For J. Duraixs & Sons (Lrv.), 
Wolf Defries, Managing Director. 


Stepney (London).—The following details of the estimated 
income and expenditure of the electric lighting department for the 
vear ending March 31, 1905, have been approved by the Borough 
Council. The figures in parentheses are for 1903-4, actual expendi- 
ture to Christmas, 1903, with three months’ estimated expenditure 
to 3184 inst. added :— 

Income ; Private lighting and power, £20,979 (£18,333); public lighting, 
£8,176 (£6,603) ; other receipts, £250 (£240). Expenditure ; Generation 
and distribution, £11,808 (£9,567); management and general expenses, 
£3,070 (£2,733) ; public lighting, attending and repairs, £1,950 (£1,650) ; 
interest on and repayment of loans, £9,131 (£6,475); temporary work, 
£100 (£300); reserve for future repayments and other purposes, £1,000 
(22,200). Available surplus, £2,346 (£2,251). 

Subways for Electric Mains, &c.—Falkirk Corporation recently 
constructed a thoroughfare 40ft. wide between High.street and 
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Newmarket-street in which a brick conduit, 6ft. high and 4ft. wide, 
has been constructed for main water aud gas pipes and electric light 
and telephone cables. 


Swansea.—The Corporation are recommended to exercise their 
option to purchase from Mr. J. S. Brown the electrical installation 
in the market, and that the maintenance be undertaken by the 
electrical department. 

.—Changes recently effected in the customs tariff 
of Cuba include an increase of 25 per cent. in the duties upon copper 
wire and copper wire gauze, overhead electric wires and cables. 
copper pipes and allovs of copper in ingots, bars and sheets, all 
articles of copper and its alloys not specially classified, dynamo- 
electric machinery, tramway cars and carriages and many other 
items in which the electrical industries are interested. A 30 per 
cent. increase has been added to the duties on electric insulators and 
incandescent electric lamps (mounted or unmounted), stoneware 
conduits, underground electric cables and electric lighting carbons. 

Under the recent tariff changes in Russia large increases have 
been made in the duties on imported dynamos, electric motors and 
transformers, and also upon all machines made of copper or its 
alloys in the composition of which these metals are present in а 
proportion exceeding 25 per cent. of the total weight of the machine. 


Tramway and Railway Competition. —^t the meeting of the 
Caledonian Railway Co. on Tuesday, Sir Andrew Mure moved the 
following resolution: That this meeting resolves that the imposi- 
tion of rates and taxes and the passenger duty, called Government 
duty, are unjust and unfair impositions on the railway." Sir 
Andrew said the tramways, which paid no duty, competed with the 
railways and had seriously reduced the income of railway companies. 
If they could get the burden of £110,000 a year removed, their 
position would be much improved. The motion was unanimously 
adopted. | | 


Walsall.—The total capital outlay on the tramway undertaking is 
£126,193. In addition, £20,000 has been allocated to meet expen- 
diture incurred by the electricity department in connection with the 
supply of current to the tramways. The actual cost of the construc- 
tion of the permanent way of the extensions and the reconstruction 
of part of the old lines was £73,083. 9s. 9d., and the cost of the 
electrical equipment and re-equipment £34,557. 1s. 9d. 

In view of the Board of Trade requiring that the electrical equipment of 
the old lines should be brought up to the present general standard, the 
Tramways Committee recommend that the lines on the Wednesbury and 
Bloxwich roads be e equipped electrically at an estimated cost of £2,600. 
During the present year the committee propose to consider the whole 
question of reconstructing, where necessary, the permanent way of the 
old part of the tramways, and of substituting double for single track where 
necessary. 

The committee further recommend that honorariums of 250 guineas to 
the borough surveyor and of 150 guineas to the electrical engineer, te 
granted in consideration of the work done by them for the tramways, 
which the committtee estimate has saved an expenditure of several 
thousand pounds in engineers' charges. 

Wandaworth.—The Borough Council on Wednesday granted per- 
mission to the County of London Co. to lay conduits in 14 thorough- 
fares and to construct two transformer boxed: A Board of Trade 
inquiry was held on Thursday last into the appeal of the company as 
to the conditions proposed by the Council for laying certain conduits. 


Watford.—The Council's proposed provisional order, authorising 
the extension of the electricity supply area, will be opposed by 
Bushey Parish Council, as the latter allege that the undertaking 
has hitherto been managed inefficiently. 

Whitehaven.—Electric current will be supplied to the Harbour 
Commission at 31d. per unit for three years, and the Council will 
lay mains to the harbour at a cost of £200, and to the workhouse 
at a cost of £1,090. 

Whitstable.—The Council have decided to obtain terms for 
public electric lighting from a company. 

Wireless Telegraph Ordinances.-—The Bermuda authorities have 
passed an act, which is to remain in force until Dec. 31, 1903, under 
which it is unlawful for any persons in the Bermuda islands to 
transmit or receive messages across the seas by means of any wire- 
less telegraph, or to instal, crect, construct, establish or maintain 
in these islands any apparatus for use in telegraphing, unless fur- 
nished with a written license from the governor, under a penalty 
for a first offence not exceeding £25, and for second or subsequent 
offences £100, and forfeiture of instruments, apparatus, &c. 

A similar order has been issued by the Governor of British 
Honduras. Offenders in this case are guilty of a misdemeanour 
within the meaning of the Criminal Code of British Honduras. 


Wireless Telegraphy.—Arrangements have been made by the 
Belgian Government for the use of wireless telegraphy between 
Belgian wireless stations and the Belgian line of mail steamers 
plying between Ostend and Dover (presumably up to the 3-mile 
limit range of the English coast). The charge has been fixed at 2d. 
per word, with a minimum of 1s. 8d. per message. 


Worcester.—.As the local tramway company has been unable 
to take the 200,000 units of electrical energy agreed upon, owing to 
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the non-completion of the tramways, the Council have decided to 
issue a writ for the value of the current, £1,666. 13s. 4d. 

Smoking Concert.—A smoking concert of the ше Local 
Section of the Institution of Electrical Engineers will be held at the 
Grand Hotel, Charing Cross, Glasgow, to-niorrow (Saturday) at 7:30 
рап. Mr. W. A. Chamen will preside, A lengthy musical pro- 
gramme has been provided. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1904 Edition 
of the Big Blue Book is now ready, price 155., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date, and the Directorial Division of the new volume has been 
corrected up to February Ilth, 1904. All branches of Electrical 
Engineering and Industry are fully treated, and Electro- 
Financial matters have received every attention in the new 
volume, which aggregates over 2,000 pages. If possible, the 
Directory Division is more complete and accurate than in 
previous issues. All mere lists of members of societies and 
institutions are excluded, as quite unreliable for Traders’ 
purposes. A number of large sheet Tables, Maps, &c., are 
included in the issue. Digest of Contents will be sent post free. 


TENDERS INVITED. 

St. Annes-on-the-Sea District Council invite tenders for the supply, 
delivery and erection of surface condensing plant and natural 
draught cooling tower. Specifications, &c., from the chief engineer, 
Mr. James H. Clothier. Tenders to the clerk, Council offices, St. 
Annes-on-the-Sea, by noon March 26. See also advertisement. 

Dundee Town Council invite tenders for the supply of electricity 
meters. Specifications, &c., from the city electrical and tramways 
engineer, Mr. H. Richardson. Tenders to the town clerk (Mr. W. H. 
Blyth Martin), City-chambers, Dundee, by March 26. See also 
advertisement. : 

Dartford Urban District Council invite tenders for construction 
and subsequent working for a term of years of light (electric) rail. 
ways in the district. Copies of deposited plans, the Dartford Light 
Railway Order (1901) and Extensions Order (1903) can be seen at 
the offices of the consulting engineers (Messrs. Hawtayne and 
Zeden), 9, Queen.street-place, London, E.C., from whom further 
particulars may be obtained. Specifications, &c., from the clerk to 
the Council (Mr. W. Kay), Council offices, Dartford, and tenders 
by noon March 26. See also advertisement. 

Westminster Electric Supply Corp. invite tenders for the 
supply and erection at their Duke-street sub-station of a high. 
tension and a low-tension switchboard. Specifications (for high- 
tension switchboard after 18th inst. and for low-tension switchboard 
after 25th inst.) with forms of tender, &c., from 'the consulting 
engineers, Messrs. Kennedy and Jenkin, 17, Victoria-strect, West- 
minster, S.W. Tenders to the secretary (Mr. Frank Iago), 
Eceleston-place. Belgravia, London, S.W., by 10 a.m., April 18. 
Further particulars are given in an advertisement. 

The Council of the Metropolitan Borough of Poplar invite tenders 
for the supply and erection of the following sub-station plant: — 
Five three-phase alternating-current motor-generators, three switch- 
boards, three-phase alternating and direct-current hand travelling 
cranes. Specifications, &c., from the borough electrical engineer 
(Mr. Percy N. Hooper), Electricity Works, Glaucus-street, Bromley- 
by-Bow, E. Tenders to the town clerk (Mr. Leonard Potts), Council 
Offices, High-street, Poplar, by 9 a.m. March 26. See also adver- 
tisement. 


The Government of Natal invite tenders for the equipment of 
ground and first floors of Railway Customs Bonded Warehouse, 
Port Natal, with a complete system of electric telpherage. Plans, 
&c., from Sir Walter Peace, K.C.M.G., Agent-General for Natal, 
26, Victoria-street, Westminster, S. W., or from Mr. Chas. J. Crofts, 
M. Inst. C. 12, harbour engineer, Natal. Tenders to the Agent- 
General, or to the chairman, Tender Board, Pietermaritzburg, Natal, 
by May 9. See also advertisement. 

Melbourne City Council invite tenders up to 2:15 p.m. May 13, 
for supply and delivery of one 750kw. direct-current steam gene- 
rator. Specification, &c., from the Agent-General for Victoria, 142, 
Queen Victoria-street, London, E.C. The town clerk is Mr. John 
Clayton. See also advertisement. 


Ilford District Council invite tenders for the supply and erection 
of one 1,000kw. steam dynamo (vertical engine coupled direct 
to multipolar dynamo); extensions to main switchboard and cable 
connections; works distributing switchboard ; condensing plant, 
comprising surface condenser, water driven pumps, water cooling 
tower and pipe work; feeder and pilot cables, feeder pillar and joint 
boxes. Tenders to Chairman by noon March 22, 


The Executive committee of Winsley Sanatorium will consider 
proposals for the electric lighting of their sanatorium now bein 
erected at Winsley, Wilts. Particulars from Messrs. Silcock an 
Reay, architects, 47, Milsom-street, Bath, to whom proposals with 
estimates by March 21. 

Stockport Gas and Electricity committee invite tenders for one 
500kw. steam generator. Tenderers must submit drawings and 
full particulars to the electrical engineer (Mr. A. J. H. Carter) by 
March 25. Tenders to chairman, gas and electricity department, 
electricity works, Stockport, by March 80. 

Newport (Mon.) Corporation invite tenders for boosters, balancers, 
&c., switchboards, tramway poles and brackets, overhead material, 
section pillars, cables and trolley wire. Tenders to chairman 
Electricity committee by first post March 21. 

Handsworth (Staffs.) District Council invite tenders for permanent 
way, pavement and roadwork, and overhead equipment. Tenders 
before noon March 30. 

Tenders arc invited by 9:30 а.ш. 28rd inst. for 12 months’ supply 
of incandescent lamps and various stores to Rotherham tramways 
department. 


Tenders are required by 10 a.m. 25th inst. for supply to Keighley 
tramways department of rails, overhead equipment, section boxes, 
bonds, cars, cables and switchboard and for erection of car shed. 


Aberdeen Electric Lighting committee invite tenders for two 
water-tube boilers and accessories. Tenders to the city electrical 
engineer (Mr. J. Alex. Bell), by noon 31st inst. 

Sunderland Corporation invite tenders for 19 months' supply of 
indiarubber-covered cables. Tenders by noon March 81. 

Twickenham Urban District Council require three steam boilers, 
refuse destructor plant, &c. Tenders by noon 23rd inst. 


Swindon Corporation invite tenders by 3186 inst. for water- 
softening plant. 


Walthamstow District Council invite tenders, by 5 p.m. April 8. 
for extending their electricity gencrating station. 

Tenders are invited for plant for the electric lighting of Damas 
(Turkey). Particulars from M. Noman Bey, 12, Rue du Pot d'Or. 
Liège, Belgium. 

Tenders are invited by April 11 for the establishment aud work- 
ing for a period of 20 years of a telephonic system in the Martorell 
district of Spain, including a number of adjacent districts. Tenders 
are to be sent to the Director-General of Posts and Telegraphs, 10. 
Carretas, Madrid. The Madrid Gazette" of March 13 contains 
further particulars. | 

Fifty tons of galvanised iron 4mm. telegraph wire is required (їп 
10-ton deliveries, for Madrid, Barcelona, Seville, Valladolid, and 
Zaragozo, Spain), for the use of the State Telegraph Department. 
Tenders are to be sent to the Director-General of Posts and Tele. 
graphs, 10, Carretas, Madrid, by April 9. Тһе “ Madrid Gazette 
of March 18 contains further particulars. 


A concession is offered for tender for the electricity supply for all 
purposes for 20 years at Vila do Conde, Azuara, Caxinas, and Poca 
de Barea, Portugal. Further particulars are given in the 
“ Diario do Governo ” (Lisbon) of March 15. 

The ** Moniteur Belge” of March 11 announces that tenders are 
invited for the construction, maintenance and working of electric 
tramways on the overhead system in Liège, Angleur and Herstal. 
As in the case of all Belgian tenders, considerable sums have to be 
deposited before the adjudication of the tenders, which have to be 
sent to M. le Gouverneur, Municipal Government, Liège, Belgium. 
up to March 30. Specifications, &c., can be seen at the Provincial 
Government Office, Liége. 


The Italian Naval Department invite tenders for indiarubber goods 
and fittings to the value of 40,060 lire (about £1,600) and electrical 
material to the value of 20,159 lire (about £806), to be delivered 
as reqiured at the Royal Arsenals of Spezia, Naples, Venice, 
Taranto and Castellamare. Tenders will be opened at 11 ал. 
April 13 for the indiarubber goods and on March 26 for the electrical 
materials. 


TENDERS REOEIVED AND AOOEPTED. 


Amongst recent contracts placed with Messrs. Belliss and Morcom, 
Ledsam-street Works, Birmingham, аге :— | 

One 1,200 н.р. engine (through Dick, Kerr & Co.) for direct-coupling to 
English Electric continuous-current dynamo, for Edinburgh. 

One 585—781 н.р. engine for direct-coupling to a Mather and Platt 
400kw. alternator, for Belfast. 

Fifteen engines, 865—1,080 M. p., for direct-coupling to continuous car 
rent dynamos for His Majesty's dockyards (six for Chatham, five fot 
Portsmouth and four for Devonport). 

Ealing Corporation have accepted the tender of Bertrams Limited 
for the supply and erection of condenser plant at £2,360. 10s. The 
contract for a 750kw. steam alternator (Davy-Paxman engine and 
Siemens alternator) has been let to Messrs. Siemens Brothers & Со. 
at £5.811. 10s. There were two other tenders for the latter con- 
tract at £6,366 and £38,350, six further tenders for the condenser 
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plant only at from £8,480 to £2,860. For the complete plant 
required, six tenders were received, ranging from 410,797 to 48,874. 


Maidstone Council have received the following tenders for wiring 
small houses in the district under their assisted wiring scheme :-- 


9 lights. 8 lights. 3 lights. 
Stevens and Barker (accepted) £8 10 0 00 .-£115 0 
W. T. Burrows .......... 828 10 0 . 7 6 .. 210 0 
ТКШ o A PR „% 4:17 6 813 0. 119 6 
W. Cogger ............... . 415 6 3 17 6 .. 2 5 0 
Haynes Bros. 415 0 310 0 .. 2 0 0 
A. H. Woolley .......... .. 410 0 317 6 .. 216 0 
Morris, Jones & Co......... 4 0 0 3. 8 0 115 0 


Kilmarnock Corporation have accepted the following tenders :—- 

Oliver & Co., arc and incandescent lamps, posts and gear, at 
£1,275. 2s. 9d. 

Callender's Company, lighting and traction feeders, mains and switch 
Pillars, and road work, at £14,115. м5. 4d. 

Chamberlain and Hookham, electricity meters, at £209. 2s. 

The contract for pipe work, feed pump, cconomiser, jet condensing 
plant, «о., has not yet been let. 

Tenders have been accepted for the sum of £42,250 for electric 
cars and power house equipment for the Canadian Electric Trac- 
tion Co., London, who are about to construct and work the 
St. Thomas and Port Stanley railway electrically. The contenct 
comprises the equipment of а 1.000 н.р. power station, including 
three-phase transformers, &c., and 10 250 н.р, three-phase motor 
cars (each to seat 50 passengers) with a speed capacity of 30 miles 
per hour. The Ganz system of working is to be employed, the 
whole of the plant being built in Edinburgh. 


The following contracts have recently been placed with Cowans 
Limited, Springfield-lane, Salford, Manchester :— 

Extensions to switchboard and standard high-tension oil-break main- 
switches controlling 4,500kw. for Shanghai Municipality at £668. 10a. 

Two heavy current disconnecting plug switchboards for Brighton 
Corporation at £429. 

An extension order for Andrews’ duplicate mains system for Hastings 
Corporation at £126. 

Fulham (London) Borough Council have accepted the following 
tenders for electrical stores: — General Electric Co., Brush Co., W. Н. 
Wilcox & Co., British Thomson- Houston Co., British Insulated and 
Helsby Cables (Ltd.), W. Woods & Co., Vacuum Oil Co. and W. F. 
Thomson & Co. 

Fulham Borough Council have also accepted the tender of Messrs. 
Lancaster for constructing “rising” electric mains, distributing 
boards, &c., at mansions in Queen's Club Gardens. 


As announced in our issue of Feb. 19, the contract for the motor 
equipments of the cars of the group of underground railways in 
London contrelled by Mr. Yerkes has been awarded to the British 
Thomson-Houston Co. It is stated that the contract comprises 
motors for 480 cars, and that the amount is about £1,400,000. 


Hornsey (London) Council have accepted the tender of Babcock 
and Wilcox for water-tube boilers at £3,025, that of the General 
Electric Co, for engine house plant at £6,298. 10s., and that of the 
Wilskemp Limited for smoke-consuming apparatus at £266. 168, 6d. 
B9 firms submitted tenders. 


The Electric Lighting committce recommend the acceptance of 
the offer of the North British Railway Co. to take electric current 
for lighting their goods station at 24d. per unit up to 20,000 units 
per annum. 


Walton District Council have accepted the tender of Mr. N. C. 
Badois for electric fire alarms between Walton, Hersham and Oat- 
lands at £99. 14s. The G.P.O. tendered at an annual rental of 
£34. 158. 

Glasgow Electricity committee recommend the acceptance of the 
tender of Gray & Sons for the concrete and granolithic work at the 
northern extension of the Port Dundas generating station at 
£1,275. Ов. 8d. 


The Admiralty have accepted the tender of the Westminster 
Engineering Co. for the electric light and power installation of the 
Harwich Naval Hospital, Shotley Point, Harwich. The plant 
includes three 50 n.r. Gardner oil engines. 

Brighton Town Council have accepted the tender of Rowland 
Bros. for erecting a new converter house, cable culverts, &c., 
adjoining the North-road electricity works at £5,699. 

Ashton-under-Lyne Council have accepted the tender of the 
British Thomson-Houston Co. for supply of electric motors for 
ensuing year. 


The Bridgwater and District Electric Supply and Traction Co. 
(Ltd.), have let to Mr. C. Bryer, jun., the contract for the erection 
of electricity station buildings at between £1,500 and £1,600. 

Harrington Guardians have placed an order with the British 
o due Co. for two electric motors for their laundry at 
£49. 10s. 


Durham County Council have accepted the tender of C. A. 
Parsons & Co. for two 150kw. steam turbine sets for the electric 
lighting of the county asylum at 45, 192. 10s. 


Whitehaven Town Council have accepted the tender of the Reason 
Mfg. Co. for one year's supply of fuse boxes ; those of the Edison and 
Swan Co. and J. Defries & Son for electric glow lamps, that of 
Ferranti Limited for electricity meters, and that of Callender's Со, 
for joint-box compound. 

ſhitehaven Town Council have alao accepted the tender of the 
Electrical Power Storage Co. for the repair of the storage battery 
at the electricity works. 


Islington Borough Council have accepted the tender of the British 
Insulated and Helsby Cables (Ltd.) for the supply and laying of 
solid mains and paper-insulated cables during the ensuing 12 inonths. 


Aston Electricity committee have accepted the tender of the 
General Electric Co. for a 750kw. generating set at £6,435. 


Kettering Guardians have accepted the tender of. Barnett and 
Soames for the supply of electric light fittings, &c., at £124. 5s. 

Colne Council have placed a contract for a 400kw. steam dynamo, 
the engine being by Belliss and Morcom. 


BUSINESS NOTIOE. 


Messrs. Julius Sax & Co. are removing from Rupert-street to 
more commodious premises at 10, Great Newport-street, Charing 
Cross-road, London, W.C. 


LIQUIDATIONS, BANERUPTOIES, &c. 

Ferranti Limited.—The adjourned meeting of creditors was 
held in London on Wednesday, Mr. Ferranti again presiding. A 
report was presented which had been prepared by Mr. Tate and 
Mr. Henderson. 

Mr. Tate explained that his statement must be accepted cnly as a 

rsonal one, because as a receiver and manager it was not for him to 
influence the creditors in any particular direction. With Mr. Henderson 
he had gone carefully into the position of affairs, and taking the business 
as from Sept. 2 to Dec. 31, 1903, the expenditure and liabilites had been 
compared. There was a loss of £1,593 for the period in question, which 
was not a serious matter when it was considered that there were very 
large contract orders being worked off. There were contracts outstand- 
ing amounting to £87,113, and it was estimated that £83,000 of this 
would come in. The meter department was a safe and profitable one, 
especially as they had an improved meter which they hoped would be 
ready for the market in a few months. The meter department should in 
12 months turn over something like £30,000 to £40,000. The amount 
necessary to carry on the works from March to December next would be 
£49,500. This would be used for salaries, wages, material and ordinary 
working expenses. The returns expected would be approximately £3,000 per 
month. He suggested the meeting should consider the position from the 
point of view of (1) continuing the works for another three months, (2) 
of continuing for 15 months beyond that (i. e., 18 months in all), and 
8) of continuing the business by dropping the engine and dynamo 

epartments, but keeping on the switch and meter departments. If con- 
tinued for three months only, he estimated that there would be a 
deficit of £18,000, and the creditors would get nothing. Under the 
second head he estimated a balance of £23,000, or £10,000 after deducting 
certain expenses. This would give about 3s. 6d. in the £ to the 
creditors. Mr. Field and Dr. Garrard had reported and both agreed 
that, under careful management, the business should in time give 20a. 
in the £ to all creditors. Perhaps the difficulty could be met, as to future 
working and oontinuing the business, if the creditora would agree to give, 
say, 44. in the £ on their claim and the debenture holders relinquish 
£20,000 of their claim. 

Mr. HENpERSON said they were grateful for Mr. Tate's report and for 
the sugyestions put forward, but their great difficulty was that the liquid 
assets coming in would go to the debenture holders for 18 months, and 
leave them with the task of finding some £60,000 to carry on the business. 
Where was this working capital to come from? He objected to finding 
more capital to keep the thing going for the benefit of the debenture holders, 
although he would put more in for the benefit of the creditors. Why not sell 
the business now, either in lots oras a whole? No mention had been made 
of the action pending in the House of Lords for infringement ot patent, 
which would cost probably £30,000 before it was settled. Then, after 
18 months bad expired, who would find about £40,000 to keep the 
business going? He proposed that the meeting be postponed for three 
months and that steps be taken to find a purchaser. 

Mr. Tater said the debenture holders were not trying to gain any undue 
advantage. All they wanted was that some arrangement should be come 
to for the benefit of all concerned. He thought they must either liquidate 
or adopt the proposal he had suggested. 

Mr. FERRANTI suggested that the creditors should decide upon some 
definite policy. He agreed with Mr. Tate’s suggestion because three 
months hence the assets would be so much less, and the present 
uncertainty must act detrimentally to the company. He thought they 
had no option but to realise now, or ayree to try and build it up on the 
basis of Mr. Tate's scheme. 

Mr. HENDERSON said they had to look at the matter as business men. 
He reminded them that it was the debenture holders who brought the 
action to recover their money. The Court would not allow the receiver and 
managers to continue to trade. All they could legally do was to collect 
and apportion the moneys received. Would the receivers and managers 
withdraw their action on the part of the debenture holders ? | 

Mr, Tate said if the creditors made that as a definite proposal he 
would submit it to the debenture holders. 

Mr. Нехреввох said if the receivers and managers would withdraw their 
action he would move a resolution that the business continue on present 
lines for three months, arrangements to be made with debenture holders, 
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creditors and shareholders during that period to continue arrangement 
for a further 15 months, neither debenture holders nor creditors to press 
their claims in the meantime. 

A CREDITOR : If the receivers and managers withdraw, what will be the 
position of those who are now fultilling orders under their hands ? 

Mr. BrEnorBHEIL said there would be no greater risk then than now. 
Those in doubt need not take the orders, but there were those who would. 

The resolution was then put and carried. About one-third of those 
present voted. 

Mr. Ferranti and Mr. Scott-Lings, with two gentlemen from among the 
creditors, were appointed to arrange matters, and the meeting terminated. 

The Tramway and General Appliances Co. (Ltd.) is to be wound 
up voluntarily. Mr. Н. C. Lewis, 7, Waterloo-street, Birmingham, 
is liquidator. 

Mr. J. D. Pattullo, 65, London Wall, E.C., has been appointed 
liquidator of W. C. Horne & Sons, Ltd., electrical engineers, &c., 
Torrens-street, City-road, London, Е.С. 

Percy James Murley, electrical engineer's manager, lately fire 
alarm contractor, of Park-row, Leeds. and Brook-street, Bradford, 
has been adjudicated bankrupt. First meeting of creditors 23rd 
inst. at 22, Park-row, Leeds, public examination April 12 at 
County Court, Leeds. 


Sale by Auction.—We would call our readers’ attention to the 
important sale of modern electrical mining plant which is to be dis- 
posed of without reserve on Monday, Tuesday, Wednesday, Thursday 
and Friday, April 11, 12, 18, 14 and 15, at the Frongoch Mines, 
near Aberystwyth, by Mr. George N. Dixon, the well-known 
auctioneer of Liverpool. The whole of this valuable plant, which 
has cost upwards of £68,000, will be sold, and the sale affords what 
is probably the first opportunity ever offered of acquiring a well- 
equipped installation of electric mining plant, machinery, apparatus. 
instruments, materials and accessories. Some further particulars 
are given in an advertisement On another page. Catalogues (when 
ready) and all other information are obtainable from Mr. G. N. 
Dixon, 89, Hanover-street, Liverpool. 

Plant for Sale —Govan Corporation invite tenders for three-wirc 
Ediswan main switchboard, arranged for eight three-wire feeders, six 
dynamos, battery and balancer; also for three-wire booster by the 
British Thomson-Houston Co. The plant may be seen and full 
particulars obtained on application to the burgh electrical engineer, 
Mr. T. C. Parsons, Helen-street, Govan. "Tenders to the town clerk 
(Mr. A. Macdonald), Town Hall, Govan, by March 29. See 
advertisement. 


Premises, &c., to Let.—Messrs. Waring and Nicholson, 38, 
Parliament-street, Westminster, London, S.W., have premises to 
let in prominent corner position suitable for a factory or warehouse. 

An advertisement contains particulars of a suite of offices to let at 
64, Victoria-street, Westminster, S.W. 

Ooncession in Spain.—An advertiser is willing to dispose of a 
concession for the construction in Spain of 85km. of railway, which 
would traverse two mountain ranges, where abundant water-power 
for electric generation of current is available. 


Catalogues. —The General Electric Co. have ready a pamphlet 
treating of ** Witton " small electric motors. A complete range of 
standard motors from 1 H.P. to 10 n.r. at moderate speed are now 
being made for all voltages ranging from 100 to 500 volts, of either 
open or semi-enclosed type. A large stock of each size of these 
motors is available for immediate delivery. 


A new transformer price list (No. 4B) is issued by the Electrical 
Co., in which several types of these machines are shown and full 
particulars given. We illustrate examples of the G.W.O. and 
G.D.O. types of these transformers. The former is a single-phase 
machine, and is made from 50 to 400 kilo volt amperes for primary 
pressures ир to 
10,000 volts, and 
differs from the 
A. W. O. type of 
transformer sup- 
plied by the Elec. 
trical Co. (shell 
type) in being of 
the internal core 
tvpe, but in other 
respects both types 
conform closely to 
the same specifica- 
tion. The G.D.O 
is a three-phase 
machine made from 70 to 600 kilo-volt amperes, and also for primary 
pressures up to 10,000 volts, The standard frequency is in all cases 
fron 50 to 75 periods, but the company supply transformers for 
other periodicities and for larger ty pes and higher pressures. These 
transformers are all made to withstand very heavy excess pressures 
and voltages. Copies of new list can be obtained free on application. 

The second edition of a catalogue issued by the Linolite Co., 
47, Victoria-street, London, S.W., is ready. The company state 


G.W O. Type. 


G.D.O. Type. 


that since the issue of the first edition a large quantity of linolite 
has been supplied. 


Messrs. Monté-Callow & Co., of 6, Ludgate-broadway, London, 
E.C., notify that they have in preparation a new price list оѓ ~ Рег. 
fecta resistance apparatus, and are now prepared to quote for “light 
load ” starters for starting up motors on a line of shafting only. 


“ Controllers and lother Apparatus for Electrically-driven Cranes. 
Hoists, Lifts and other Variable Speed Machines " is the subject of 
list No. 18B, just issued by the Lahmeyer Electrical Co., 109.111. 
New Oxford-street, London, W.C. A large assortment of thi: 
apparatus is listed, illustrated and described. 


Messrs. Bray, Markham and Reiss, Walthamstow, London. E. 
have ready a new price list of patent resistances. 


Mr. Fernand Espir, 3, East India-avenue, London, E.C., is the sole 
agent for the United Kingdom and British Colonies of the Compagnie 
des Tréfileries du Havre, and this company has prepared and is now 
issuing a new catalogue of bi-metallie wire, of which over 30,000 
miles is in use. The catalogue sets out the merits of this wire for 
various electrical purposes. 


A new list (B. 52) of British-made intercommunication telephones 
is issued by the Electric and Ordnance Accessories Co., Stellite 
Works, Birmingham. Our illus- 
trations Figs. A and B show 
the convertible wall or table 
type of self-restoring * Stellite 
telephone. Communication is ob- 
tained by depressing the button 
indicating the station required. 
and, when the handset is re 
placed in the cradle the button 
is released and the call instru. 
ment is ready to receive a call. 
If desired, the home station can 
speak to four or five people at 
the same time, according to the 
number of buttons simultaneously 
depressed. Fig. C shows the 
stenogapher's table telephone. 
designed for the use of shorthand. 
typists. When the bell rins. 
the operator removes the watch 
receiver from its hook and places 
it to her ear. When required to 
take notes the watch 
receiver is placed upon 
the table and the head: 
gear adjusted. If mor: 
than one typist is m 
the room the headget 
can be provided w!" 
two receivers. Ті 
instrument is also suP 
plied as an ordinar 
table set withont hrad- 
gear. Copies of the 
new list can be obtained free on application to the company. 


Exports of Electrical Apparatus and Material.—The follow 
ing list gives official particulars of the exports of British manu 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical шет ; 
which is not separately specified) from March 9 to 15, with the por 
of destination: | 

Africa—Alexandria, £168; Cape Town, £629 ; Durban, £432 (inci 
iog £17 telegraph material); East London, £1,718. Argentina—Buen* 
Ayres, £228. Australasia—Auckland, £132; Fremantle, £247 (inelul 
ing £73 telegraph material); Melbourne, £25 ; Otago, £754; Perth, £^": 
Sydney, £107 ; Wellington, £2,061. Bra il Rio Janeiro, £30. CB 
Shanghai, 21,050.  lrance--Paris, £400. Germany—Hamburg. 4 
Gibraltar—-£3,060. (, recce - Piræus, £372 (telegraph stationery). Hor 
Amsterdam, £40; Hong Kong, £99. India—Bombay, ем ; Calenta. 
£567 (including £200 telegraph material); Madras, £1,029. Jup'"— 
Tokio, £82; Yokohama, £1,529. Seychelles, £179 (telegraph apparato: 
Siam—Bangkok, £114. Sweden —Gothenburg, £90. otal £15.41. 
against £22,363 in the corresponding week last year (March 11 to“ 


COMPANIES' MEETINGS AND REPORTS. 


W. T. Henley's Telegraph Works Co. (Ltd.) 


The twenty-fifth ordinary general meeting was held on Friday li 
Mr. Sypnry Grrar presiding. 

The SECRETARY (Mr. A. E. Salmon) read the notice calling ‘I: 
meeting, and the auditors’ report was read. | 

The CHAIRMAN said: Gentlemen, there are many things upon whic? 
I think we may mutually congratulate each other. The first is that з" 
are meeting in our own offices. Then I may congratulate you upon ~ 
works being in good order. I have been recently over them with X: 
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Hatton. We also may congratulate ourselves that during the year there 
has been no accident to the workmen sufficiently important to remain 
in one's memory. There may have been one or two small accidents, 
but in that case they were of very little account. And next, as usual, 
1 am uble to report that there has been no reduction in the Bahamas 
cable repairing fund by reason of the cost of repairs during the 
year. From 1892 till now more than 12 years have passed with very 
little being taken from that repairing fund, and it has been increasing 
year by year, and at the end of eight years more the company's liability 
will be at an end, and any surplus that may remain— and it looks as if 
the whole, or a very large portion of it, will remain— will be divided 
equally between the company and the Government of the Bahamas. We 
have added £55,000 to the item of permanent assets, which you will gee 
at the top of the balance-sheet on the credit side. That £55,000 is made 
up of £20,000 for land- 12 acres of excellent land, on the river side at 
Gravesend, which we have recently purchased and paid for. Then 
£16,000 was the price of these commodious offices --the lease is for 22 
years -and the balance of about £19,000 was for the large new shop at 
the works, and two excellent cranes, and other improvements to the works, 
and new machinery. Then we may congratulate ourselves upon the fact 
that the whole of the new capital, both the ordinary and the preference 
shares, were taken up almost entirely by the shareholders, either by the 
shareholders or one or two of our large customers to whom we were able 
to allot a few that were left over. 1n that way they were all taken up at 
very little expense indeed. Having regard to the depressed state of thinge, 
MTM the unfortunate fall which occurred in the value of our shares 
about the time of the issue, that speaks very well indeed for the estima. 
tion in which we ourselves, who know most about it, hold our own 
property and prospects. This remark does not refer to last year's 
accounts, as what I have epoken of has happened since Jan. 1. Another 
remark I may make is, that although there was a diminution in the 
business last year. I am happy to say that up to the present time, 
comparing the first two months of this year with the first two months of 
last year, there has been a considerable increase in the amount of our 
business, and I believe its character is as good as that done up to this 
time last year. And then, lastly, I think we may be congratulated upon 
the fact that in these bad times we are paying the very substantial 
dividend of 15 per cent. Idare say you would rather be congratulated 
upon our paying 20 per cent. 20 per cent. is a very high dividend, and 
we felt it right and you sanctioned our doing so—to pay such a dividend 
in the three previous years because it was well earned and the protits 
enabled us to put aside a sum of money, too. But although 20 per cent. 
is better than 15 per cent., yet 15 per cent. is a very good dividend for our 
large capital, and I think we may fairly congratulate ourselves on having 
been able to pay it. No doubt we could have very well taken £8,750 
extra for raising the dividend to 20 per cent. without anybody being able 
to say that we were not paying it fairly and honestly. But I think you 
will sanction the course which the directors have taken in recommending 
a dividend of only 15 per cent It shows we do not divide profits up to the 
hilt The money is not wasted, but it is all there, and if anyone wants 
to sell his shares he should yet all the more for them because we have 
so strong a balance-sheet and have kept the money in hand, and not 
divided every sixpence; but like a conservative company, we have gone 
on on old-fashioned lines and kept money in reserve with which 
to meet all possible contingencies. We admit that it is a little disap- 
pointing for the dividend to go down, but what are the causes? First, I 
have to mention keen competition, and I suspect the fact of our having 
paid 20 per cent. has rot tended to diminish that keen competition, but 
if people will study the history of the company they will find that you 
cannot just put down your money in works of the description of ours and 
immediately get 20 per cent. on it. More than half of our capital has 
been raised at 4} per cent, so that there has been barely 54 per 
cent. paid on the Company's capital from time to time since its forma. 
tion. I do not think that 54 per cent. is such a very large dividend as to 
attract further capital into the field for starting rival companies, and 
it is just as well, as we appear to have been paying magnificent dividends, 
that the exact facts should be known. Besides keen competition there 
has been a general depression in the trade of the country. You 
know the enormous fall there has been in the dividends of nearly 
all industrial companies and in the value of their shares. We have 
very good customers, as other industrial companies have, among 
the municipalities. They used to be able to borrow money at 3 per 
cent, and now they cannot get it under 4 per cent., and in these 
altered cireumstances those who have the control of municipal funds are 
not launching out into luxuries in the way of electric lighting and tele. 
phones and traction enterprises to the extent that they used to do when 
they could get money on easier terms. But money will be easier again, 
and these municipal enterprises must increase. I therefore look forward 
with confidence to the business of this Company, which stands in the 
van of the leading companies, not going down but continuing to grow. 
We are obliged to be up to date and ready to undertake work that comes 
tous. In these matters time is the essence of the contract, and we 
must be ready to complete our contracts as quickly as other companies. 
These are the considerations, or some of them, which have led us, with 
irade not so good as before, to go on with the purchase of the addi- 
tional land at Gravesend so that the works may be taken in hand and 
completed and ready to earn money for you by the end of this year. 
There is one other point to mention, and that is that you may 
know that this Company is now—I believe I may call it-—a mother. 
It has a child which is called the South African Company. You 
are the only shareholders, apart from the neces-ary seven signatories 
with one share each. It was found with regard to the business in South 
Africa, which is now commencing —and we hope, through our active agents 
there, will increase—it was found that the business there could be 
managed much better and more economically, and subject to fewer 


restrictions in the colony, if there was & company specially registered for 
the colonial work, and accordingly that company had been formed. 
Amongst the assets you will see the item Debentures and Shares held 
in other Companies £58,065." That is about £2,300 more than last year, 
und is mainly made up by £2,000 of shares in that Company which are 
held by this Company. Ido not think it is necessary for me to go, as in 
former years, through the balance-sheet. It shows no doubt that the 
business was not so large nor quite so remunerative as before. We have 
written down the full sum for depreciation and on the machinery we have 
provided for £300 more, ca'rying forward a couple of thousand pounds 
more than last year. I may just say, before I sit down, that the Directors 
have had every reason to be satisfied, in every way, with the care and 
attention, and the skill and industry, shown by the staff, from 
the Managing Director, if I may call him one of them as well as 
being one of ourselves, and the secretary, wh: went specially at 
some personal inconvenience to Australia to look into our agency there, 
and corrected some things which were not as we wished them to be and 
put matters on a right footing, which he did with great ability. In the 
able report which he submitted to the Board he gave us an account of how 
he found matters and of what steps he had taken to put matters right, 
and the Company is greatly indebted to him for the skill and energy with 
which he tulflled the commission entrusted to him. I was saying how 
much we are indebted to all our staff, to the Managing Director, to the 
Secretary, to Mr. Hatton our able engineer, down to, I may say, the last 
importation into the office here or at the works. The Directors have 
reason to be satisfied with them all and congratulate you upon having so 
eflicient a staff. I now move the adoption of the report and accounts. 

Mr. GEORGE SUTTON seconded, and expressed his satisfaction with 
the progress of the business and the outlook for the future. The elec. 
trical industry was certainly going through a bad time. The last six 
months had been the worst period he had ever known. In all depart- 
ments of their business, prices had been reduced, and that had meant a 
reduction of profits, and in one department they showed a loss. But 
even in this present year they already showed a profit on that particular 
department. Everything in their accounts it was necessary to write 
down had been dealt with, so that they started free and fair the current 
year without any dead horses to pull. With regard to the amount 
owing to the company (£141,000) it was less by some £17,000 than last 
year, notwithstanding that they had certain retention money kept back 
by the municipalities. They hoped some day, and in the near future, to 
be able to get municipalities to see the error of their ways in keeping 
back 10 per cent. on the amount of their contracts for six and sometimes 
12 months. I think where a municipality is dealing with a reputable 
firm like ours that they should be satisfied as the Government are— the 
large spending departments of the Government—to pay when the work 
is completed and not want to retain large sums in hand for so long To 
one or two other companies doing a larger business than they were 
with municipalities this retention of money was becoming a very serious 
burden. It means that enormous sums of money are outstanding until 
the termination of the retention time. 

Resolutions were then poa approving the dividends, re-electing the 
retiring directors and auditors, and increasing the number of directors, 
and the sum allocated for their remuneration. 

The CHAIRMAN moved and it was carried that a cordial vote of 
thanks be given to the managing director, the secretary and the staff in 
London and at the branches at home and abroad, and also to the chief 
engineer and his staff at the works for their services during the past year. 

Mr. SUTTON having replied, and a hearty vote of thanks having been 
passed to the chairman and other directors, the proceedings terminated, 


m atropo itan Electric Bupply Co. (Ltd.) 
The seventeenth ordinary general meeting was held on Tuesday under 
the presidency of Mr. W. Harrison Cripps. 

The SECRETARY (Mr. E. Cunliffe Owen, C.M.G.) having read the 
notice calling the meeting, 

The CHAIRMAN said : Gentlemen, I will briefly allude to a few of the 
most important features in the report. The capital expenditure of 
the company is now £2,090,000, an increase in the year of £244,000 


roughly. Of this there has been £33,000 spent in Marylebone. 
We need not worry very much about that for the moment, 
because it wil be repaid. Of the other chief items, the 


largest are those of £89,000 for machinery, £68,000 for mains, and 
£53,000 for buildings. The great bulk of this money was spent at 
Willesden. Of course, you must remember that in spending capital 
upon an electric supply undertaking the amount must vary enormously 
from year to year. It is not possible to put in in one year sufficient for 
the next year. When once you make an advance and put in more capital 
it is always better and cheaper to provide for some years ahead. That 
is what we have done at Willesden, which is now, perhaps, one of the 
most magnificent stations for producing power in thia country, We 
have finished the first wing of it, and it contains 22,500 н.р. of 
machinery, all in perfect working order. We do not grudge spend. 
ing money on this station to make it perfect, as Willesden has this 
special advantage—it is outside the Electric Lighting Act of 
1888—that is to say, that this is our own freehold. We have 
not to hand it over to any of these jealous borough councils at a stated 
time, but there it is for us for all time, and its position is such that 
it will enable us to produce current cheaper than almost any one 
else. We have the facilities there of cheap water, cheap coal, and, above 
all, we are free from that constant annoyance there which we have 
always experienced at our London stations from our neighbours, who suffer, 
owing to their nerves, from many ills which exist only in their imagina- 
tion. So much is this so that one of our neighbours at the present 
time, the St. Pancras Borough Council, have an injunction against their 
main station for disturbing someone’s sleep. We are exempt from all 
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this petty annoyance at Willesden, and that is one of the reasons we get 
on so well there. During the year our capital has been increased by half а 
million of preference shares. Two-thirds of these shares were taken up 
at pir by our shareholders, while the remaining third is being disposed 
of from t/me to time as we require the money; and I may say that 
they are being disposed of at a fair and substantial premium. Seeing 
that the investor in preference shares is a person who likes to get his 
money steadily and regularly, we propose in future to pay the dividend 
on these shares on July 1 and Jan. 1. Holders of the present preference 
shares will, therefore, not only get their dividend now, but a second 
dividend in about three months’ time—that is, on July 1. As regards 
our bank loans, at the beginning of last year we owed our bankers 
£390,000; at the end of the year we had reduced this amount to 
£290,000, and we have now still further reduced it, so that our bank 
loans stand at only £210,000. Of course, we shall be able very easily 
to wipe off that amount so soon as we are paid some of the large sums 
which are now due to us. Now, let us consider the revenue for a moment 
—a rather more interesting subject, as a rule, than capital. In 1902 our 
gross revenue was £261,000, and this year it was £281,000, an increase of 
£20,000. My own belief, however, is that in the future we shall not be able 
to reckon upon these large increases. Cost of generation was about 
£113,000 ın 1902, while in the year that has just passed the cost was only 
about £98,000, a saving of £15,000, although we have sold £20,000 worth 
more electricity. I regard that as a very satisfactory condition of things. 
This great diminution in cost of generation is almost entirely due to the 
cheap working at Willesden—partly owing to the actual improvement of 
our machinery there, but due in no &mall measure to the great care and 
supervision exercised there by our chief engineer, Mr. Highfield, and in 
mentioning his name, I should also like to say that Mr. Markby, our resi- 
dent engineer at Willesden, has also shown the greatest energy in reducing 
our expenses, I think I may say that all our engineering staff, includ- 
ing those at the London stations, have had in mind the question of 
economy in production. In case I should forget to refer to the 
matter later on in my speech, I should like, while I am talking about 
the officials of the Company, to say that the Directors would wish 
me to state how very greatly indebted we have been to our secretary, 
Mr. Cunliffe Owen, and to our extremely able general manager, Mr. J. 
Conacher; and I can only say to all companies who have keen competi- 
tion to meet, if they wish to economise, especially in expenditure, that 
the way to do so is to get a general manager down from Scotland. Well, 
a: have said, our gross income is £281,000. Working expenses come 
to £138,000, leaving £148,000. Out of this we have t^ pay interest 
and preference dividend (£410,000) leaving £103,000. Add £5,000 interest 
upon our invested reserve funds, and the amount we brought forward and 
.we have to deal with £108,000. We have already paid you a dividend 
&t the rate of 8 per cent. for the last half-year, which absorbed £40,000, 
and £68,000 therefore remains to be dealt with now. From this we 
.propose to take £18,000 for reserve, a very much larger sum than we 
have ever before carried to that account. This leaves us £50,000 to deal 
with, and the directors propose to pay a dividend for the last half-year at 
the rate of 94 per cent. per annum, making 8j per cent. for the year, 
against 7} per cent. last year. So far as I know, we are the only electrical 
company that has made any real progress in the amount of dividend to be 
paid this year as compared with last. That will leave us something over 
£2,000 to carry forward-—about double the amount we carried forward last 
year. As to our general position, ever since our birth we have been fighting. 
Indeed, there seems to be a large section of the community who think 
that an electric lighting company should be regarded as a criminal to be 
prosecuted in every possible way, and this year, as usual, we have 
spent à considerable amount of our time in arbitration proceedings 
and in the Law Courts, and we have not been altogether unsuc- 
cessful. We had to sell our Sardinia-street station to the London 
County Council, and the arbitrator has awarded us £183,150. This 
we consider a very fair and reasonable award for that station. 
Although we have been awarded that amount, L need hardly tell 
you that we have not yet received the money. Public bodies —the 
London County Council is not the only one—are very pleased to incur 
debts, but they are not so ready in paying them. In addition to this 
` £183,000 odd, we have had a new site given us on the new area equiva- 
lent in extent to the site we had in the old slum. As regards Mary- 

lebone, I am on rather delicate ground. For a great number of 
years, after persecuting us in every possible way they could, the 
Borough Council at last got their compulsory order to buy us. Since 
then they have been looking for someone to borrow the 
money from. Up to the present they have not found anyone 
eufticiently confidiug to lend them the money; but we have contended all 
along that, as a matter of fact, all this difficulty about arranging the 
money and applying to Parliament was not necessary. If there had 
been a bona fide intention on the part of all parties to advance the 
money it would have been obtained, I believe, without difficulty. 
As matters stand we are in a very curious situation. We are bound by 
our statutory powers to carry on the supply in Marylebone, but the 
concern does not belong to us. We are carrying it on for the Council, 
and the Council thought we should not only carry it on for them, 
but do so with our own money. It is, however, very expensive to carry 
on one of these electric lighting businesses and provide new capital, so 
we sought the assistance of the Courts, and obtained an order by which 
they had to pay us £60,000 down as part of the expenses we had already 
incurred. That order we got at Christmas, and I have now seen what 
you perhaps have not had the luck to see- -one of the rarest autographs 
- the autograph of a borough council for a large debt. That has actually 
been paid by cheque into our account. Another little amount of £15,000 
is due to us at the end of this month. After the award the Council 
approached us -I suppose they would say we approached them, but 
we got into contact as to whether we would make any arrange- 


ment with them to cancel the award. But we would enter into no 
arrangement except on the condition that that award money was paid. 
I think that they have got that thoroughly at heart. We ran our 
risk. If the award had been against us, and had turned out to be 
only £200,000 instead of a million and a quarter, and we had gone to 
them and asked them to cancel the debt, I am sure that they would 
not have done it. We negotiated as to whether we might make 
some terms, after they had paid this money, for supplying them 
wholesale from our station at Willesden. We know that we can doit 
very much cheaper than they can do it. Having their own supply means 
putting up an entirely new station at a cost of little short of half a million; 
and they would have to spend many more thousands in disconnecting the 
present system in Marylebone, which is connected at Willesden, all ready 
for the supply. And they would have to spend this moncy uselessly, | 
say, except for the pleasure of doing a little municipal trading. Out of 
all the ratepayers in Marylebone only about one-fifth—a little more than 
20 per cent—really take the electric light, and the majority never vill. 
According to their own account the Borough Council must lose а con- 
siderable sum on the trading. How do they propose to make itup? I 
say they ought todo soby charging an extra amount to those who consume 
the electric light. Whatthey will dois to charge it upon the other 78 or 
80 per cent. of the ratepayers who do noi take the light at all. It 
is very hard on à man who lives in a back street, and who is satisfied 
with his gas or oil, that he should have to pay in order that the magnifi- 
cent shops in front streets should attract their customers by a more 
brilliant light. As to providing the supply and undertaking a lease, ve 
made certain suggestions by which we should be willing to work the 
concern for the Borough Council. I do not know whether they con- 
sidered these suggestions or not. But they have been negotiating with 
certain other companies and, indeed, it seems to me that they have been 
casting about in Europe and America to see what sort of supply they can 
get from someone else. Yet, here are we, actual neighbours in their 
midst, having lived with them —I will not say quite amicably, but on 
decent terms—and paid their rates. Yet I should not be surprised if 
they prefer to get their supply from some foreign firm with au unpro- 
nounceable name instead of from us. I now move the adoption of the 
report and accounts, and the payment of the dividends recommended 
therein. 

Sir JAMES PENDER, Bart., seconded the motion. 

The resolution was carried unanimously. ‚ 

The retiring Directors, Sir James Pender, Bart., the Hon. John Birk- 
beck Lubbock and Mr. James Carr Saunders were then re-elected, 2 
were the retiring aulitors, Messrs. Deloitte, Dever, Griffiths & Co., anda 
cordial vote of thanks to the Chairman and Directors for the conduct of 
the Company's affairs and to the General Manager, the Secretary and 
Staff was carried unanimously. The proceedings then terminated. 


Chelsea Electricity Supply Co. (Ltd.) 


The annual meeting took place on Friday last, Mr. J. InviNo Cocatexat 
in the chair. | : 

The SECRETARY (Mr. 8. J. Cluer) read the notice convening the 
meeting and the auditors' certificate. | 

The CHAIRMAN said: Gentlemen, I congratulate you on the im- 
provement in the company's business, the profit for the year being 
£33,054. 19s. 2d., against £27,988. 19s. 3d. last year, enabling us to 
recommend a dividend of 5j per cent., or 1 per cent. more than last year. 
A further reduction in the working costs per unit was effected duns 
1903, chiefly due to economies in working facilitated by the greatly 
increased demand for electricity supply. The total cost per unit onis 
amounted to 1:90d., against 2:384. for 1902. This increase is due mainly 
to the adoption of electricity for other than lighting purposes. such as moti'¢ 
power, heating, and for charging batteries of electric carriages. Cheles 
being chiefly a residential neighbourhood, does not contain many factor: 
or workshops, and consequently the demand for electric current for powt! 
cannot be so great here as in certain other parts of London. There are. 
however, many uses for small motors, both in private houses and in 
business premises. The number of lamps added during the year wx 
19,233, compared with 14,971 during 1902, the total at the end of the уез: 
being 195,235, and the units sold per lamp show an increase of 1:25 fer 
1903, the total number of units sold during the year being 481,793 mor? 
than the previous year. The capital expenditure on plant during the 
year does not call for special remark. Further progress has bern 
made in the extension of mains which supply current direct from the 
generating works, thus obviating the cost of additional transformip: 
plant and the losses necessarily occurring in sub-stations. The work o. 
changing over to the 200-volt supply our earlier customers, who wet 
originally supplied at a pressure of 100 volts, has made great progre- 
and we hope before long to complete this work over the whole of our area. 
and to supply all our customers at one uniform pressure, the obje! 
being to reduce capital expenditure on mains in the future. We recenti» 
decided to bore an artesian well at the generating works, and the result has 
been entirely satisfactory. I desire to call attention to the large amount th:s 
company pays in rates. The amount paid last year (£3,073) is nearly 
22 per cent. of the amount recommended to be distributed as dividend- 
and is nearly 14 per cent. on the e share capital. I до nos seest! 
prospect of their being reduced. At the last annual meeting mente" 
was made of a scheme for cancelling the fourders’ shares, and giving t^ 
holders an immediate participation in the profits of the company 10 
means of income certificates. That scheme does not appear to ha'e 
commended itself to the holders, and a conference was, therefore. held a 
few weeks back. Some further discussion and an agreement as to ter^ 
are necessary before proposals can be formulated. I now move the ador 
tion of the report and accounts and the payment of the dividends set 201 
therein. 

Major-Gen. C. E. WEBBER, C.D., seconded. 
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In reply to several shareholders as to the cancellation of founders’ 
shares, the redemption of debentures, and the increase in the rates, 

The CHAIRMAN said the board had appealed against the company's 
ating, but they had lost. His own view was that there should be a com. 
bined movement by companies of all descriptions to bring before Parlia- 
ment the ever-increasing pressure of the rates. The directors had not 
yet provided for the redemption of debentures, but when the company 
got stronger the directors might consider the question of making some 
such provision. As to the cancellation of the founders’ shares, if their 
bill was unopposed the cost of its promotion would be about £750. It 
would, however, be best if terms could be arrived at between the various 
classes of shareholders. As to depreciation, this was now a fixed 
percentage on the capital expenditure. 

The resolution was then carried with a few dissentients. 

The retiring directors and auditors were re-elected, and a vote of 
thanks to the chairman and directors terminated the proceedings. 


County of London and Brush Provincial Electrio 
Lighting Co. (Ltd.) 

The tenth ordinary general meeting was held on Monday, under the 
presidency of Mr. J. B. BrartHwalte, jun. 

The SECRETARY (Mr. H. B. Renwick) read the notice convening the 
meeting and the auditor's report. 

The CHAIRMAN then said: Our record for the past year is one of 
quiet, steady and satisfactory progress, with nothing sensational in it. 
Taking the balance-sheet, the chief change that has occurred is in 
capital expenditore, which has amounted to £183,772 in the year. We 
have been largely extending the capacity of our generating plant at both 
our London stations, and these extensions will probably carry ug over 
next winter without further additions. Other extensions to buildings and 
mains have also been effected. Looking to the future, and in view of 
the large area we have to serve and the demand for power which is 
growing up, it is desirable that we should make quite sure that we 
have the means of extending our City-road generating station whenever 
the time comes for this purpose, and the arrangements for this exten- 
sion that we have made will, I think, be satisfactory to you. You 
will see that we have spent on mains £45,272. The expenditure made 
on this item in the last two or three years has invariably justitied 
itself and brought us a fair return. Our company owns the largest 
area for electricity supply of any company in London, and consequently 
our expenditure on mains must also be the largest in due course. On trans- 
formers, motors. meters, switchboards and electrical instruments we 
have made a large expenditure. Turning to the revenue account, we 
have every reason for quiet and modest satisfaction. Our progress 
has been all along in tbe right direction, and is steady and well 
maintained, tending to increase. Receipts from the sale of current 
for the year stand at £105,316, an increase of £13,071 over last 
year, equal to 13:6 per cent. Generating expenses have increased 
by about £1,000, so that we have increased the profit from our 
London stations for the year by £11,724, which means that the ratio of 
working expenses has again gonedown. This was 36:4 per cent. in 1902, 
and for 1903 33°1 per cent. I think we may look forward to some 
still further reduction. The increase in units sold last year was 
8x6,346, compared with an increase in 1902 of 517, 180, snd this, in 
spite of tbe absence of fog, which of course makes a big difference 
in the consumption of current. The increase of lamps is a record in 
the history of the company. It represented last year 112,564 8 c.p. 
lamps, compared with 90,314 in the previous year. A large proportion 
of this increase was due to the demand for electrical energy for motor 
power. We have more power on our mains at the present time than any 
otber London company, with possibly the exception of the City of 
London Company. There are 595 consumers taking an aggregate of 
9,37 H.r., of which 1,413 н.р. were added during the past year. We 
may, I think, look tc a steady increase in this demand, which will have 
an important etfect cn our load factor. Interest and dividends received 
show an increase over lust year of £2,189, due to the thorough reorgani- 
sation of the Scottish House-to-House Electricity Co., from our holding 
in which we are now able to derive & profit. With regard to the 
item in the accounts of profit on investment realised and commis- 
sions, that shows the large decrease this year of £4,899, due to the 
fact that we have realised our shares in the Dover Electricity Supply 
Co, ‘The net result is that we are able to maintain the same 
dividends as were paid last year, and are able to carry £2,000 more 
to depreciation. It does not require an engineering expert to show 
that the provision we make for depreciation is totally inadequate at 
present, but we can only make such provision as we have the funds, and 
now that we have got on to a steadily increasing basis of profit from the 
London stations, I hope we shall be able every year to increase the 
depreciation allowance until we reach an adequate figure. I am pleased 
to make the gratifying announcement that our troubles with regard 
to the municipal authorities are for the moment atanend. The attack 
made upon our area by the London {Electric Supply Corp. last year, 
at the instance of Camberwell Borough Council, has been defeated, 
as the Board of Trade, after holding a full inquiry, did not grant 
the order asked for. The Bermondsey Council also made an appli. 
cation and were defeated, so that I hope we are to have a few years’ peace 
from these harassing applications. As to the future, I may say that up 
to the present we have received since Jan. 1, applications for the 
equivalent of 26,872 8 c.p. lamps, compared with 15,040 for the same 
period last year, an increase of 78 per cent. over last year's increase. 
After making certain adjustments of last year's figures and allowing for the 
disconnections made this year, the actual net increase is 17,128, compared 
with 7,542, or an actual increase of 122 per cent. It is not probable that 
we shall continue this rate of increase, but it shows that the applicationsare 


‘coming in at an accelerated pace. The number of unite of current sold 


up to March 8 gives us an increase of 216,086 on the year. There has 
also been an increase of 123 consumers up to the present date for 1904. 
I have not mentioned anything about our investments in the Bournemouth 
and Richmond Companies, as we are only interested as ehareholders. 
These companies are paying an 8 per cent. dividend again, and are 
putting increased sums to depreciation. Our shares in the Bournemouth 
Company are valued in the balance-sheet at cost, but as certain of the 
shares stand at a good premium, we shall, when we come to sell them, 
have a nice little nest egg to add to our depreciation fund. I now move 
the adoption of the report and accounts. 

Mr. F. W. REYNOLDS seconded. 

A discussion followed, mainly on the point of depreciation, and Mr. 
KITCHEN asked as to the company's holding in the Marylebone Company. 

The CHAIRMAN, in reply, said he had overlooked their small holding 
in the Marylebone Company. The directors thought they would await 
the final settlement between the Marylebone Council and the Metropolitan 
Electric Supply Co. before the amount of the company’s holding in the 
Marylebone Company was extinguished. With regard to the question of 
depreciation, he had already told them that in his view the provision 
made was ridiculously inadequate. At the same time, he might say as 
they improved their profits an endeavour would be made to put the 
depreciation fund in a more satisfactory condition. 

The resolution was then carried unanimously. 

The CHAIRMAN then dealt with the matter of the proposa to change 
the name of the company to the County of London Electric Supply 
Co.(Ltd.) He said the remaining words in the company's present title of 
* Brush Provincial " were misleading and lead to confusion ; and as they 
had now disposed of their provincial interests they proposed to omit this 
portion of their title. 

The motion was carried. Resolutions were also carried . the 
dividend and re-eleoting the retiring directors, Mr. Joseph Shaw abd Mr. 
F. E. Savory. The auditor having been re-appointed, a vote of thanks 
to the chairman, the secretary and the other officers of the company was 
carried, and the proceedings terminated. 


ALLGEMEINE ELEETRICITATS AKTIENGESELLSCHAFT.— At the recent 
meeting a lengthy report was presented as to the negotiatiations between 
the company and the General Electric Co. of New York, and also as to 
the proposals for acquiring the undertaking of the Union Elektricitats 
Gesellschaft and for purchasing certain shares in Brown, Boveri & Co., 
&c. These proposals, which involve an increase in the share capital from 
£3,000,000 to £4,500,000, were approved. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
directors’ report states that the total applications received to Dec. 31 was 
equivalent to 100,538 8 с.р. lamps, an increase of 19,542 8 c.p. lamps for 
the year, compared with an increase of 13,343 for 1902; unite sold, 
1,520,002, an increase of 259,736. Capital expenditure for the year was 
£55,483. 2s. 7d., bringing the total to date to £286,889. 11s. 3d. The 
balance to credit of net revenue, after payment of interest and providing 
for depreciation and redemption funds, is £12,960. 7s. 3d. The preference 
dividends have been paid, and the directors recommend a dividend on the 
ordinary shares of 8 per cent. (less tax), leaving £3,305. 11s. 7d. to be 
carried forward. Additional generating plant has been erected at the 
Bourne Valley station, and the directors anticipate this will be sufficient 
for the company’s requirements for the next few years. The generating 
station at Christchurch has been completed, and supply for both lighting 
and traction purposes commenced in June last. The company has secured 
a contract from Christchurch Council for electric lighting in the public 
streets. The company’s mains have been extended to Pokesdown, where 
a supply of current has been available for some time past. 


BRITISH INSULATED AND HELSBY CABLES (LTD.)—The report of the 
directors for 1903 states the profit amounted to £129,446. 3s. 4d., which, 
added to £8,468. 5s. 1d. from last year, makes £132,914. 8s. bd. After 
deducting directors' and trustees' fees, &c. (£2,250), interest (£22,500), 
depreciation (£18,500), transferring £8,500 to special reserve and £5,000 
to debenture redemption account, and paying preference dividend (£30,000) 
and the interim ordinary dividend to June (£20,000), the available balance 
is £26,164. 8s. 5d., and the directors recommend a further dividend of 
4 per cent. on the ordinary shares, making 8 per ceat. for the year, and 
leaving £6,164. 8s. 5d. to be carried forward. During the past year the 
volume of trade has been less and competition more severe. The com- 
pletion of the instrument factory at Edge-lane, Liverpool, and the tele- 
phone cable factory at Prescot and other extensions, which are now in 
working order, will enable the company to do an increased business in 
the future. 

BURY, ROCHDALE AND OLDHAM TRAMWAY CO. (LTD.)—The directora 
report that the diepute between the company and the purchasing 
authorities has been arranged; and an agreement has been entered into 
with all the authorities, except Whitefield District Council the (lease of 
whose lines expires in seven years), providing for working the tramways 
until completion of sale. Mr. H. Graham Harris has been appointed 
arbitrator. — — 

CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.) — The directors’ report 
for the year ended Dec. 31 states that, after providing for interest (£12,000) 
and preference dividend to Dec. 31 (£12,083. 6s. 8d.), the surplus is 
£59,977. 18s. 6d., from which is deducted £2,104. 14s., the amount of 
interim dividend at 5 per cent. per annum on the ordinary shares for the 
June half-year, leaving a disposable balance of £57,878. 4s. 6d. The 
directors recommend a further dividend on the ordinary shares at the rate 
of 5 per cent. for the six months to Dec. 31, and a bonus of 5 per cent. 
(making 10 per cent. for year), requiring £6,314. 2s. ; and that the balance 
(£51,559. 2s. 6d.) be carried to reserve. During the year 49,969,345 pas- 
sengers were carried, the gross earnings were £264,556 and the net earn- 
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ings £81,978, compared with 47,960,869 passengers and £254,691 and 
£51,781 respectively in 1902. 


COMMERCIAL CABLE CO.— The report of the directors for 1903 states 
that the net revenue, including $147,529 from previous year, amounts to 
$2,656,055, out of which have been paid interest $800,000 and 8 per cent. 
dividends on capital stock (31,200,000). $350,000 has been placed to 
reserve and $150,000 to the fund for insurance of stations, apparatus 
and repair steamer, leaving $156,055 to be carried forward. The rescrve 
now amounts to $5,372,520 and insurance to $1,020,862. 


DAVIS AND TIMMINS (LTD.)—The chairman (Sir Heury C. Mance) 
stated at the meeting on Monday, that, considering the conditions of 
trade during the last year or two, the results of the company's working 
were very encouraging. The net profit for the year, including £2,890 
brought forward, after allowing for deprecation and commission to 
managers, was £12,821. The available balance (£11,021) would be dealt 
with as follows: In payment of six months' dividend on preference shares 
to Dec. 81 (£1,800), a dividend at the rate of 8 per cent. per annum on 
the ordinary shares for the year (£3,760), and £2,000 to general reserve, 
leaving £3,461 to be carried forward. 3,000 ordinary shares were still 
unissued, but for the present it prevented them obtaining a quotation on 
the Stock Exchange, as the issue did not amount to £50,000. They 
would be useful in the future if they had to extend their factory at Wood 
Green, which he hoped would be necessary before many years. They did 
not find that trade in general throughout the country had improved, and 
competition had been very keen. Their plant and machinery had been 
kept in thorough order, and no less than £1,746 had been written off for 
depreciation. 


DEVONPORT AND DISTRICT TRAMWAYS CO.—For the half-year ended 
Dec. 31 the revenue was £13,573. After deducting expenses, the profit 
was £3,687. £1,000 is placed to depreciation and reserve, a dividend at 
the rate of 4 per cent. per annum is declared. Experiments made during 
the year with regenerative control having proved satisfactory, the board 
have decided to proceed with the equipment of the cars. Total expen- 
diture to Dec. 31 last amounted to £154,524. Part of the tramways con- 
structed by Devonport Corporation and leased to the company were taken 
over for working on Sept. 10, and the remainder on Oct. 31. The com- 
pany has made application for power to construct light railways in 
Devonport and Plymouth. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)—The directors’ report for 
the year to Dec. 31 states that, after making provision for the interest and 
sinking fund, there is a credit balance to revenue of £10,835. 15s. 6d. 
After adding the usual £5,000 to reserve, there remains £5,835. 15s. 6d. 
The directors recommend payment of balance dividends for 1903 of 10 
per cent. on the preference and 4 per cent. (tax free) on the ordinary 
shares, absorbing £5,436. Os. 11d. The remainder (£399. 14s. 7d.) is 
transferred to credit of contingencies account, now amounting to 
£1,180. 3s. 9d. Traffic receipts show a decrease of £1,797. 11s. 9d., com- 
pared with 1902, due to interruptions to the cables. Working expenses 
increased by £95. 11s. 7d. ‘The Bilbao cable has been twice interrupted 
during the year, the first interruption being for 50 days, bad weather in 
the Bay of Biscay having delayed the repair. The second interruption 
in May (for 12 days) was promptly restored by the Mirror." The Mar- 
в. illes-Barcelona cable was interrupted in January, 1903, and was not 
repaired for 25 days. The cost of these three repairs (£10,591) has been 
charged against reserve. Both cables have since worked well. 

Owing to difficulties experienced in working the Bilbao cable, in con- 
sequence of electrical disturbances at Bilbao, caused by electric tramways, 
&c., it was found necegsary to convert the cable house at Arrigunaga into 
a cable station, and to erect overhead wires into the town of Bilbao. 
Since these alterations the servico has been carried on more efficiently. 
This expenditure (£1,467. 1s. 8d.) has aleo been charged against reserve. 
From July 1 next reduotions of rates will come into effect between Great 
Britain and Spain, Portugal and Gibraltar from 344, to 3d. per word. 


— 


GREENOCK AND PORT GLASGOW TRAMWAYS CO.—The report for 
1903 states that the outlay on electrical reconstruction amounted to 
£5,818, bringing the total expenditure to Dec. 81 to £176,882. Revenue 
was £29,025, expenses £18,219, net profit £10,806. Depreciation and 
renewals accounts receive £1,500, reserve (sinking) fund £1,780, and a 
dividend of 6 per cent. is declared on the ordinary shares. The short 
extension in Port Glasgow has been constructed, and was opened for 
traffic on Nov. 2. — — 


HADFIELD'8 STEEL FOUNDRY OO. (LTD.)—The chairman (Mr. R. A. 
Hadfield), at the meeting on Monday, gave an instance where, in tram- 
way construction, the company held their own with American competitors. 
About 15 months ago they had the chance given them of undertaking 
certain kinds of work for tramway construction on the conduit system. 
Up to that time the Americans, who had necessarily greater experience 
than they in that special work, held the field entirely and absolutely. 
However, they were given the chance of competing, and they accepted it, 
though they had at the time no plant suitable for the work, and it was a 
diflicult class of work. The contract was divided between them and the 
American firm, and they had to deliver it within a certain time. They 
wie able to execute the contract a fortnight before the time specified, and 
they got the whole of the next contract against the American firm. The 
greatest sutisfaction had been expressed with the way in which the work 
had been carried out. The directors contemplited certain developments 
which would be of the greatest benefit to the shireholders, and of great 
importance in helping forward the future prosperity of the company. By 
arrangements with Messrs. Fraser and Chalmers, they would develop their 
trade in South Africa in about half the time it would otherwise have 
taken. The capital of the company is to be increased to £500,000 by the 
creation of 50,000 new ordinary shares of £1 each, 


HOVE ELECTRIC LIGHTING CO. (LTD.)—At the meeting on Wednesday 
the chairman (Col. A. J. Filgate) said the greater portion of the capital 
expenditure during the year (about £16,500) was on the new generating 
station and itsequipment. During the year they had added 1 mile 746 yds. 
to the mains and 1 mile 484 yds. of feeders at a cost of £3,968. It 
was estimated that a further £5,000 was needed to complete the new 
station and plant. 1,148 houses were connected to their system, an 
increase of 108; the equivalent number of 8 c.p. lamps and motors 
connected was 77,366 against 69,024 at the end of 1902, and the units 
sold to consumers amounted to 779,985 compared with 735,316. The 
revenue was £19,035, compared with £17,562. Expenditure was £7,820, 
against £7,519, Allowing for fall outlay on maintenance and repairs 
during the two years, the actual expenditure had been £7,834 in 1903 
and £7,803 in 1902. The net revenue was £11,214 compared with 
£10,043. The directors recommended placing £3,000 to reserve and 
£500 to maintenance reserve; and a final dividend at the rate of 10 per 
cent. per annum for the half-year, making 84 per cent. for the year. 
They were much indebted to their engineer (Mr. C. B. Smith) and his 
staff and their secretary (Mr. F. R. Reeves) for their good work for the 
company. In regard to the question of voltage, he hoped the difficulty 
with the Corporation was in & fair way towards settlement. 


OLDHAM, ASHTON AND HYDE ELECTRIC TRAMWAY (LTD.)—The 
directors announce that the total revenue for 1903 was £30,451. 2s. 10d., 
expenditure (including £1,600 for interest) £23,566. 15s. d., profit 
£6,884. 7s. 2d., added to £123. 12s. 9d. from previous account. 
£7,007. 19s. 11d. is available for distributing as follows :—£1,000 to 
depreciation and reserve, cumulative preference dividend £2,419. 1s. 10d., 
and at the rate of 9 per cent. on the ordinary shares for the six months 
to Dec. 31 (making 7 per cent. for year) £3,418. 16s. 9d.; carried forward 
£170. Is. 4d. The reduction of dividend on ordinary shares by 1 per 
cent. is due to distress in the cotton industry, unfavourable weather and 
loss on joint working by company and Stockport Corporation of new line 
from Hyde to Bredbury. 


SWANSEA IMPROVEMENTS AND TRAMWAYS CO.—The directors 
report for the half-year to Dec. 31 states that the gross receipts were 
£15,485. 17s. 7d, (increase £1,725. 9s. 10d.), expenses (including 
interest) £10,121. 14s. 8d. (increase £504. 18s.) The profit was 
£5,364. 9s. 114. With £1,322. 1s. 9d. brought forward, £6,686. 4s. 8d. 
is available, and the directors recommend that £1,000 be placed to reserve 
to be applied in reduction of balance of advances due to British Electric 


"Traction Co. After payment of preference dividend for the half-year 


and a dividend on the ordinary shares at the rate of 24 per cent. 


' £1,137. Os. 8d. is carried forward. 


The action brought by the Corporation to determine their rights of 
purchase of the company’s undertaking under various Acts of Parliament, 
more particularly that of 1882, has been decided by Mr. Justice Buckley 
in a manner favourable to the company. ‘The construction of the 
Corporation tramways and light railways has been commenced by the 
Corporation. When completed, the lines, as previously stated, will be 
leased to the company. It is anticipated that one section will be opened 
for public traffic in the early summer. The working of the Mumbles 
railways and pier shows a profit of £738. 16s. 8d., which. deducted from 
the deficiency of £2,543. 10s. 6d. for the June half-year, leaves a net 
deficiency on the year of £1,804. 13s. 10d., which is to be provided by the 
British Electric Traction Co. 


TYNEMOUTH AND DISTRICT ELECTRIC TRACTION CO. (LTD.)—The 
directors’ report for past year states that the total capital outlay on 
electrical construction and equipment is £85,314. 6s. 5d., revenue was 
£16,138. Зв. ld., and expenditure (including interest) £10,036. 45. 3d.. 
profit £6,101. 18s. 10d., added to £138. 10s. 3d. from last account. 
£1,500 is put to depreciation and reserve, the balance cumulative pre- 
ference dividend absorbs £437. 10s., and 7j per cent. on the ordinary 
shares for the year £3,000, leaving £240. 93. 1d. to be carried forward 
It is hoped the construction and equipment of the light railway to Whitley 
Sands will be arranged for during the summer of 1904. 4,000 additional 
ordinary shares of £5 each are to be issued. 


VIOKERS, SONS AND MAXIM (LTD.)—-At the meeting on Wednesday. 
the chairman (Col. T. E. Vickers) denied the rumours as to the discharge 
of workmen at Sheffield and as to their intention to issue new capital. 
Their present reserve fund was invested in bricks and mortar, goodwill. 
or otherwise locked up in the company. The directors thought it would 
be better to discontinue that class of reserve fund, and to wipe it off an 
start a cash reserve fund. They had very much larger orders on han 
now than at the same period last year. 


NEW COMPANIES, LIENS REGISTERED, &c. 


— 9———— 
NEW COMPANIES. | 

CARBONE ARC LAMP SYND. (LTD.)—Reg. March 9, capital £9,839 in 
£1 shares (9,500 ordinary, 190 A deferred and 190 B deferred", to acquire 
from A. Stevenson the benefit of certain existing inventions relating 10 
electric lamps, and to carry on the business of lamp manufacturer. 
electrical and mechanical engineers, &c. The subscribers аге: \ 
Stevenson, manufacturer, J. W. Nasnuth, engineer, E. W. Cowan. CE.. 
L. Andrews, electrical engineer, E. E. Johnson, C.A., А. H. Stevenson. 
manufacturer, and T. R. Lawley. First directors, М Bartholome». 
E.W. Cowan, J. H. Leather, J. W. Nasmith, A. Stevenson and H. W ollheim 

ОТТО ELECTRICAL MFG. CO. (LTD. — Reg. March 7, capital £10.000 in 
£1 shares, to acquire English and foreign patents and applications there 
for in connection with the manufacture of are lamps. granted or to © 
имне! to О, Gross, and to carry on the business of electncia.s. 
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mechanical engineers, suppliers of electricity, &c. The subscribers 
include O. Gross, electrical engineer, W. H. and L. B. Wilson, electrical 
engineers, H. J. C. Somerville, electrical engineer. First directors, 
H. J. C. Somerville, J. Deakin, O. Gross and W. H. Wilson. 


MORTGAGES AND CHARGES. 


BROCKIE-PELL ARC LAMP (LTD.) —Memorandum of satisfaction in full 
of debenture dated Nov. 30, 1903, securing £1,000, has been filed. 

ELECTRO VOELKER SYND. (LTD.)—Debenture, dated March 4, 1904, to 
secure £215. 15s. 9d., charged on the company’s undertaking and pro- 
perty, present and future, including uncalled capital, has been registered. 
No trustees. 

LANGDON-DAVIES MOTOR Co. (LTD )--Issue on March 8 of £400 44 
per cent. debentures, part of series created Oct. 15, 1902, to secure £6,000, 
charged on company's undertaking and property, present and future, 
including uncalled capital. No trustees. Previously issued of same 
series, £5,400. 

UXBRIDGE AND DISTRICT ELECTRIC SUPPLY CO. LTD.) Issue on 
March 7 of £3,900 debentures, part of series created by resolutions of 
July 18, 1901, and May 26, 1903, to secure £25,000, charged on company’s 
undertaking and property, present and future, including uncalled capital. 
No trustees. Previously issued of same series, £20,000. 


CITY NOTES. 


—— — 


MEMORANDA.—Bank rate 4 per cent. (since Sept. 3, 1908). Price of 
eilver 264d. per оз. (March 17). Consols 86! | —861: for money, 86} —86; 
for account; 24 per cent. annuities 86| —867 (March 17). Consols Pay Day 
April 7; Stocks and Shares Continuation Days, March 26 and April 12; 
Ticket Days, March 24 and April 13; Pay Days, March 29 and April 14; 
Mining Share Carry-over Days, March 25 and April 11. 


BERLIN ELECTRIC RAILWAY. —The second year's working of the com. 
bined elevated and underground electric railway will permit of a 34 per 
cent. dividend. 

BRITISH COLUMBIA ELECTRIC RAILWAY.—For tho half-year ended 
Dec. 31 a dividend of 3 per cent. on the deferred ordinary stock is recom- 
mended. The gross receipts were £85,286, working expenses £46,032, 
net receipts £38,354, compared with £29,905 last venr. 

BRUCE PEEBLES & CO (LTD.)—The net profit for 1903 was £11,000. 
The directors propose a dividend on the ordinary shares of 6 per cent., 
£1,750 is putto special and £1,250 to general reserve and £2,000 written 
off preliminary expenses. The carry forward is £514. 

BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS ОО. (LTD.) — 
The directors recommend payment of a dividend of 3 per cent. (3s. per 
share) tax free. on the ordinary shares for 1903, after allocating out of 
net revenue £5,000 to renewals, £2,500 sinking fund, £4,500 off capital 
expenditure, £500 to accidents ineuranoe fund, £1,301 to meet loss on 
sale of surplus stores. The carry forward is £2,480. 

CHARING CROSS, EUSTON AND HAMPSTEAD ELECTRIC RAILWAY CO. 
— Mr. C. A. Grenfell has joined the board of this company. 

CHATHAM AND DISTRICT LIGHT RAILWAYS 00.— After payment of 
the preference dividend £556 is carried forward and £1,500 transferred 
to reserve for depreciation. 

CLONTARF AND HILL ОР HOWTH TRAMROAD СО. — Гог the year ended 
December the net revenue was £1,175. Interest absorbed £1,125, und 
the balance bas been applied in reduction of the outstanding debit. 

FAIRBAIRN, LAWSON, COOMBE AND BARBOUR (LTD.) - The report 
for 1903 states that the profit, &fter charging depreciation (£14,169), &c., 
&mounted to £40,775. After providing for preference dividend, the 
directors recommend an ordinary dividend of 1 per cent. 

GENERAL ELECTRIC CO. LTD.) -The transfer books for the debenture 
s'ock of this company will be closed from 18th to 31st inst. inclusive, for 
the payment of the half.yearly interest. 


LANARKSHIRE TRAMWAYS CO.—The directors recommend a dividend 
at the jute of 4 per cent. per annum from date of opening (July 22) to 
Dec. 31 last, after placing £1,000 to reserve and writing 4385 off cost of 
original order and promotion expenses. £351 is carried forward. 

NEWMARKET ELECTRIO LIGHT CO. (LTD.) —The chairman (Mr. G. H. 
Verrall, J.P.) at the meeting on Monday said that during the past year 
the equivalent of 2,632 8 c.p. lamps had been connected, making the 
total 16,153 lamps. Applications for a further 887 lamps had been 
received this year. Additions to the buildings and plant had been 
completed. The protit on the year's working, added to £126. 13s. 4d. 
brought forward, amounted to £2,267. 88. 8d. An ordinary dividend of 
4) per cent. was declared. 

STOCK EXOHANCE NOTICES.— The Stock Exchange committee have 
ordered the further issue of £45,000 44 per cent. Vancouver Power 
debentures of £100 each of the British Columbia Electric Railway Co. 
(Ltd.) and the further issue of £68,533 1j per cent. redeemable first 
mortgage debenture stock of KEdmundsow's Electricity Corp. (I. td.) to be 
quoted in the official list. Application has been made to allow the 
further issue of £2,500 ordinary £5 shares of the Orford Electric Co. 
(Ltd.) and 14,000 £5 ordinary shares of the Bromiley (Kent) Electric Light 
and Power Co. (Ltd.) to be quoted in the Official List. 

WOKING ELECTRIC SUPPLY OO. (LTD.)—The revenue for 1903 was 
£7,960. 9s. 2d., expenditure, £4,043. 3s. ld. balance £3,917. 6s. 14 
Interest absorbed £1,389. 12s. 7d., and half-year's preference dividen 


£792. 6s. 8d., and a 4 per cent. dividend on the ordinary shares 
£626. 5s. 7d., £750 is put to depreciation. There are 660 consumers, 
representing an equivalent of 25,010 8 c.p. lampsconnected. During the 
ear 136 new consumers were obtained, exclusive of the lighting of the 
ndon and South-Western Railway Cos Woking station, which was 
connected in December, and is already a large consumer of electrical 
energy. Expenditure on capital account on Dec. 31 amounted to 
£65,180. 4s. During 1908 a new engine room was built, a 400kw. gene- 
rator installed (more than doubling the generating capacity of the works), 
a new switchboard of the most modern type erected, and 8 miles of cable 
laid. Further expenditure upon boiler power and other works will be 
required during the current year. | 
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Yorkshire Woollen District! 7 4 46, + 823 | U 4,462 + 1,186 


(a) These comparisons are with the corresponding | period last year. 
‘Partly electrical. t Minus 8 days. { Minus 2 days. @PlasSdays. § Plus 2 days 
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| 
02 
ELECTRIC RAILWAYS,TRAMWAYS, Aa. ё в. d. TELEPHONES. 2 s. d. 
5| 9/6 | A e 8 (160260 gone 44—45 | 5 2 6 April, Oct one a у paid) — 514 8 
Rt. 6x 0. e ate БЕРРИ 196 —180 | 4 12 4 vii National ¢ A — “| eth 510 2 
8t.|34|2 | Auckland Nec. Trams Der, Deb. (red.) | 98 —100 Е . | we | we | | BH] 57 | Do. Def. Stock „өөө 73 —76 6 11 8 
1 10” inert ar Tramways Ord.. "ТЫШЫМ 6 —8 6 b 0 ee „%% ! ee || ДУ WU | 479. O POI Con. UUL. ДОБ TIGI. 18 —]14 4 5 9 
10 5 Do. % Cum . Pref, «тозе 606000000 ТЫ 9 —10 5 0 0 ee 134 —14i 4 2 9 
St. 4X, Do. 417 Deb. Stock (red.) . . . . . . 90 —05 4 14 9 i 5 Do. б per Pref... 5—8 |415 8 
100| 5 Do. 6 per Cent. Debs...... 9 2 2 95 —98 |6 2 0 ВА * Do. Deb. Stock 33 per Cent. (red.) . . 94 —96 3 18 1 
.. | Brisbane Electric Trams. Invest. Ord.| 14—24 ES Е ро 4 per Cent. Deb. Stock (red. )......| 99 —101 4 0 0 
6 | Do. 5 per Cent. Cum. Pref. .......... E 5 17 8 re eerte i-i [618 4 
Bt. 47) Do. 4 per Cent. Deb. Prov. Certs. ...| 97 —102 | 4 8 8 2 1—H z 
8 Bristol ways and Саада ОНЪ. 19 —20 4 10 0 | Feb, Aug 516 8 
5 | Do. Cum. Pref. (tally paid) . . 104—108 | 8 15 11 415 8 
Bt. 4% | Do. er Cent. Debs. ............ ... 108 —108 | 3 14 0 | Feb, Aug 102 -106 4 16 3 
Bt.| 6% British lumbia Elec. Mr. Def. Ота. 83 —86 3 10 8 NN 
Bt.) 57 | Do. Pref. Ord. Stook ............ aqu 98 —101 | 5 0 9 ск H ВА 
5/0 | Do. Б .Perp. Pref. ..........| 103—104 4 13 0 z FVV 14—14 i. 
115 Do. 4j per Cent. ist Mort. Debe... brise 108%¥—105%| 4 7 0 RE 4} 1st Db. Stk Prv.Cte.(rd.&con.)| 115 —118 | 817 4 
100 417| Do. Vancodver Power Debs.............| 98 —101|4 9 1 ; Bouvier ны Pons Elec. Sup. Ord. 194—184 5 18 6 
6/0 | British Eleorio Traction Ord.............| 9—10 8 0 0 iM Do. 4j per Cent. Cum. Pref ............ —10{|4 5 9 
6/0 Do. 6 per Cont. Cum. Pref. ............ 10 —11 |5 9 1 Feb, Aug Do. 6% Cum. Second Pref. ............ 104—113 | 5 4 4 
St.] БЮ | Do. Б Cent. Perpetual Debs ......| 120 —123 4 1 4 88 r Cent. Deb. Stock (red.) . 101 —104 4 6 7 
uenos Ayres Belgrano PARE 8 is е: Bromley Кырт» ‚| 100 —108 4 7 6 
8/0 | Do s per Cent. A . —5 4 |5 4 0 90 Brompton & Kensington Elec. Sup. Ord. 19-319] 418 0 
8/0 Do. M" ТОРЕ тл л вое г 5 Б 14 8 ee Do. 7 per Cent. Pref. 000009600000 000 00000 ee 9 1 8 8 4 
Bt) 5% | Do. Cent. Debs 2 1 64. 104 —107 | 4 13 6 s Caloutta Electric Supply Ord. ........ e1-7 | 41210 
Bt) 5% | Do. 5 and Deb. Stock Prov. Certa. | 98 —101 4 19 6 2 Ventral Elec. Sup.Co.47Guar.Db.Stock| 106 —109 | 3 13 8 
Bt.| 5/ | Buenos Ayres Elec. reme Со. (1901) Oh Cross & Strand Electrio Sup. ] 71-74 5 8 2 
5% Deb. Stk. (red.) . „ %%% % ооо о 98 —100 b 0 8 ee Do. per Cent. Pref. eevee % %% b — 1 4 5 9 
2/6 | Calcutta Tramwa .es.“ 001—723 |4 9 8 " Do. City Undertaking 447 Om. Pre. 43-5 | 410 0 
100 d | D те УА let Deb. Stock (red.) ооорооое 104 —107 4 4 2 ee Do. Do. (19.3)... ecc -6 ee 
1 ectric ‘Tramways bares. 13—2 810 0 s Do. Deb. Stock (red.). ... .. . . . 101 —108 | 8 18 5 
St. 4X Gentrai London Or Stook ......... 92 —95 | 4 4 4&]|June,Dec| ..| .. Cheisea lectric Supply Ord............. 51-6] 4 8 0 
St. 4% | Do. 4 рег Cent. Pref. Stock 98 —101 | 3 19 9 26 101 |100} St. 447 |* Do. per Cent. Deb. Stock (red. 100 —100 4 8 1 
Bt.| 4 Do. Deferred Stock ........... essen 88 —89 |4 9 11 к .. | -. Щ 10| 5/0 |tCity of London Electric Ligh 101—103 | 4 18 0 
100 & Do. 4 per Cent. Debs.. ................... 110 —118 | 811 8 e е: 10| 6/0 |t Do. 6 per Cent. Cum. Pref. ............ 18 —14 |4 5 9 
City of Birmingham Trams.5% Cm. Prf. 4-6, 415 3 E А .. IN St.) 57 |* Do. 5 Бре Cent. Deb. Stock (red.). . . . 121 —126 | 8 19 4 
100 4% | Do. 4 рег Cent. 1st Mort. Debs. ...... 99 —10% | 8 19 0 St. 44% | Do. 4% and Deb. Stock (red.) . .. .. | 101 —10 |4 6 7 
Bt) 2% | City and South London Bly. Con. Ога. 49 —52 | 411 4 | Feb, Aug 10 4/0 County of London & Brush Prov. Ота.) 74-8} | 414 2 
Bt. 5% | Do. Б per Cent. Perp. Pref. (1891) . 123 —126 | 819 4 | Feb, Aug 10| 6/0 ро. per Cent. Cum. Pref.... 11—18 |5 0 0 
Bt. 57 | Do. Ten 5 16 e . .. 119 —122 | 4 2 0 A Rt. 44% 447 Deb. Stock (all paid) (red.) 103 —109 | 4 2 11 
Bt.| 5 Do. (1901)............................. eee 118 —121 4 2 8 M 8t. | 27,64 Do: Second Deb. 8tock Prov. Certs..| 99 —102 is 
Bt.| 4% | Do. 4 per Cent. Perpetual Debs ...... 109 —112 | 311 7 | May, Nov| .. | .. 5 20 | Folkestone Electricity Supply Co. Ота] 53-6} |4 2 0 
St. 5X | Colombo Trams&Ltg.5% lat Mt. Db. rd.) 101 —104 | 4 18 1 .. 1101 | .. st. 649% Do. 44 Ist Deb. Stock (red.) . . . .. . 99 —102)4 8 8 
6 8 e аш. (1896) Ltd., 124—134} 4 1 6 E e] e {| 10) .. | Havana Electricity Co. Sh TOS esee 94—10} e 
10) 6/0 A poi Oea £ Prel. seis 16 —16 |315 0 s se lee 6| 36 | Hove Electric Lighting Ord................ 74-8 15 0 0 
6/0 Electro & Track oL ast 6%Cm.Prf.| 24-8) , 811 6 us e] st.) .. | Iof W. Elec Lt. 2 were Y Db St (red.) 100 — 105 Be 
5% Do. Cent. Deb. Stock (red.)...... 92 —97 |5 3 1 s vs l| .. | Kalgoorlie Elec. Power&Ltg.6o5UmPrf. i—y' 28 
3/0 | Gt, Nor ern & City Rly. Prf. Ord. (47) 6—7 400 - 711 (2 5 7/0 Do. dfe & Knghtsbdg Un wp 11 —12 |5 0 0 
8/4 | Gt. Northern, Piccadilly & Brompton 15.6 6% 6 Sent ist Prof 5 61— 4 5 9 
Ord., Speyer Bros. Scrip Oerts. .... 9 —10 m - .. [8%] 496 Kngtbg.Co.&No 
9% |! Imperial 214mwa Ord AEDEM 19 —20 |4 7 10 | Mar, Sept к | "бозау Station} 4% Deb. век. 76d) 108 —106 8 16 2 
6 © t Do. 6 per Cent. f. % 14 ui 4 2 10 ar, Sept ee * 8 ee n Electric Supply Ord. . оооероё vos | dics es 
Bt. 5 t Do. 4 per Cent. Debs. OPC coe see 108 -11 4 1 10 Jan, J y ee vs 5 8/0 1 фо 185 Cent Pref. 666% %%%. 4 — 6 0 0 
{ale e et Elec. Trams & Lt. ö& P. 3—4 6 Б 0 a St. 4% pet Cent. Ist Mort. Deb, . . .... 95 —98 4 2 1 
Bt. 4X | Do. 4 per Cent. Deb. Зіоск ............ 90 —3 4 6 0 Ж 10| 80 politan Electric Sup. Ord. .......| 18—19 |4 1 7 
14 rLtverpod] Tl Overhead отом. 43—41; | 2 16 5 | Feb, Aug s» is 51 E 143 per Cent. Cum. Pref....... . 1—57 - 
6% jt Do. б per Qent. Ртеќ........................ 94—104 | 4 17 6|Feb, Aug 8t. | 437 per Cent. Deb. Stock Ist Mort. 109 —118 | 3 19 6 
St.“ 4% |t Do. 4perCent. Deb. ..................... 984—1004/ 3 19 10 | Jan, July | .. | .. St. 37 r Cent. Mrt. Db. Stock (red.) —98 8 11 9 
5,0 | London United Trams. 5% Cum. Pret. 11 —ll} 4 7 0 ыз 111 114] 100) % lec.Corp.for P. O.1stMort. Db. 95 —98 | 411 9 
Bt.) 4% | Do. 4% 1st Mort. Deb. Stock.. . .. . . 101 —103 | 18 5 n e|] 11/60 Rotting Hil dere Ота..................| 18 214 14 5 9 
Bt. ee Mersey Con. Ord. Stock... 00000: 0000906 6 —9 | ee ee oe . | 100 4% Do. Cent. lst Mort. Debs. 0 0% 99 —102 8 19 0 
ee Do. 8 per Cent. Perp. Pref. T 12 —15 И e. cu "P "E b| 40 tOxford. lectric Ord. 0994009000090 94900000900 -6 6 8 4: 
Bt. * Do. 4 per Cent. Perp. Debs. Sees; ee oe ee oe ee St. 4% Do. УА Deb. Btock 6 %%% „ 660 оно 66% %%% 96 —99 4 0 9 
.. | Metropolitan Electric Trams Def ...... | ac à „|. l| .. | Rand Electric. . . . .. . . 11 T 
1 0/6 | Do. 5% Cum. Pref. ........ ............... — 4811 у 185 100) 44% [Royal Elec., Montreal 4 % lat Mt. Deb. 99 —102 4 811 
00| 6% | Montreal St. Rly. St g 57 Mrt. Die. (1908), 101 —103 | 4 i7 3 { 2 5 96 | Bt. Tanos & Pall Mall Elec. Ord....... 14 —15 | 416 8 
100 44% | Do. Sterling 447, Debs (922 ........] 104 —106 4 4 11 ў Е 5| зе | Do. гасе Pref. . .. . . . . . . 8 —9 |8 17 9 
T нет General on Ord. ....... I j к н |. st.] 34%] Do. 34 рег Cent. Deb. Stock fred.) . 97 —100 | 3 10 6 
stl «y с 6 or Te Cum. Pref, .. 14—24} .. [Мау . Е 5 4,0 | Smithfield Markets Electric Sup. Ога... 3—3} | 514 3 
aa A.) Elec. Trams. latMt.Db.Stk.| 99 —lu2 | 4 18 0 F 99; | 99 St. 4% | Do. 4 per Cent. Deb. Stock mn 865—990 |4 9 6 
10 10 Patteres Electric Traction pre РУ 84-93 |5 5 9 es b| 3,0 tSouth London Electrio Supply scence 8-f) | 45 8 
Bt 60 De: b per Cent. Cum. Pref. ........ 9—10 |5 0 0 Feb, Aug 5| 2,6 Urban Electric Sup ly Ord . 4} 5 5 0 0 
Do. 43 per Cent. Deb. Stock ........ 108 —106 4 5 11 Ы b| 26 | Do. 5% Cum. Prot. es 69-68 | 617 7 
.. | South Lancs. hare Trao. & Power Ord, x ss i 5 7,0 Westminster со Su} ply Ord. 2. . 134-13] 5 0 0 
st Do. 6% Pref. (£1 paid)......... ERR К April, Oct T 6| 2/6 io Supply Or —6j | $16 11 
BE az о, tt Deb, Stock (1007 paid) . | Jan, July D HE Кеті MA ade A rw 
| 3% | Waterloo and City Ord. ..................../ 83—91 |3 8 8|June, 883 1| 64. -} | 618 4 
6 40 атаа Cables Ord. X т 13 10 
b y 
m TELESRAPIHS. b 30 Dm nU Cent. ER eea P 01—84, 5 ‘ t 
4X |*African Direct = t. @% 0 "T "E 
A een: M A TN Dab. теа) ааа Po dan duly | 82 | sc g 114 | вийан home une g l ,b. 101 —108 f 7 5 
100] ..| Do. Б per Cent. рев. . 11 M rra г р 5 3% | British Westinghouse 67 Fref........... 81-41 |7 1 2 
Bt. 16/0 | Anglo-Am —.—.—.—.—.—.—q:.—.—. 48 —61 | 18 8 E, My, Ag. N аыр 48, БЕ. 4X Cent. Mort. Deb. Stock . 93 —96 |4 3 4 
Ві: 80% | Do. Preferred... ...... Bae 91 —908 | 6 9 0 F. MyAgN 97) 51 tLe Brush Rloctrcal Engineering . ud cm 
Bt.| 2/0 Do. Deferred .. geben 61—71 |17 6 F. My Ag, N | 9 241 Do. 6 per Cent. Pref. Non UO um 1-11 9 12 0 
100) $2 | Commercial Cabje Capital took .. 180 —1v0 | 4 4 5 4.4970 БЕ (05 005 M por Canit огр Jat Deb. Stock): рою аи 
Bt. 4% | Do. 4 per Cent. Deb. Stock . . ... 89 —91 | 4 8 3 Jn Ару, 91 [St. 44% | Do. Perpetual Ind Deb. Stock .........) 72 —77 |518 4 
7,0 | Cubs Su marine Ord. 5 . . . . . 7—8 lio 0 0| Feb Aug 75 5 60 . Construction Ord, ..| 104—114 6 10 5 
10100 | Do. Preference 10 per Cent... 16—17 |517 8 | Feb’ Aug BAS | Do. ab cer Cont. iat Mor D EDU TIC 
b| 2/0 | Direct Spanish O m 24—84 | 6 14 4 | April, Oct St. 44% | Do. r Cent. Ist Mort. Dehe.(rd. | 105 —108 4 8 8 
b| 6/0 | Do. 10 per Cent. Sum. Pal. Нер b 17 8 April Oct ПЕ; Castner опас ОШ со Пацу paia, Ed 
Бо 44% | Do. 4j per Cent. Deb. ...... .. 98%—1017.| 4 9 1 | Jan, July ве. 447 424,105 Mort, Deb: (rsd) Ошый 
3j» | Direct United States Cable .......... 1-10 6 6 10 |Ja,Ap,Jy,0| 103 | 10 || 1| 97 Obaabura’s ЗЫ Telegraph Ord . pi |800 
100| 44% | Direot Wost India Cable TH- öb. ä.) 98 —101 |4 9 1 [Jn „Dee 8| 1/6 | Crompton and бо. (Nos. 1 to 64,000) . 18-2 |710 0 
St. % | Eastern Ordinary. . . . . . 117 198 | 814 9 p JC zi f [100 6% |* Do. б per Cent. G Mort, - Deba. (гөй. W- e 
St. 17/6 | Do. 8j per Cent. Pref, Stock ............ 87 —90 8 17 10 |Ја n 5| .. | Dick, Kerr & Co. Ord... 8 —ti 5 
Bt. 1x * Do. 4 r Cent. Mort. Deb. Stk. (rd.) 104 —107 3 15 8 Ma Д ov 1053 1044 | b et oi ро 07 Cum. Pref. „ 52—63 ee 2 
10 2,6 | Eastern Extension .................- Pu 103—113 | 6 4 5 Ja, ApJy,O| 115, 101 | 80. 44| Do. 4 Deb. Stock ...... . 
B.|47 | Do. 4 per Cent. Deb. Stock ........ 103 —106 | 3 16 0 Feb, Aug 108; b| .. | Edison & swanUnited(^A Ah) (45 P — à " 
100 4% |* Eastern & 8. Atrican4% Mrt. Deb,1909| 98 —101 |4 0 0 | Feb, Aug 5 Do, (#5рл1й)................................ {ц T 
2b 47 Do. Mauritius Zub. Debs. (red.) 992, —1027 8 18 11 y Nov Bt. 4» m $ per Cent. Mort. Deb. Stock (rd. , 72 —77 5 311 
10| 60 | Great Northern of Copenhagen '...... 2t —25 5 0 0 Jau, July ‚ ||8t.| 54 3j 
10% 44% | Halifax & Bermuda i Ist Mt. Db. red.) 98 —101 4 9 6 | June, . MEL u's Elec. Corp. Ord... еб} 211 0 
25/126 | Indo-European ..,.............................. 88 —41 6 111 May, Nov 401 .. 810 ‘De. "6 per Cent. Cum. Pret. уын BE ое 
100| 4% Pacific& Euro 'n Tel.47Guar. Di. (rd.) 97 —100|4 0 0 June Dec ENS LL 44% | Do. 4j per Cent. let Mort. Deb. (red. 103 —106 | 4 411 
2/0 | West оо om No 6—6 113 4 о е 91/24 | Electric Construction Co. . .... 1-1; | 671 3 
.. | West Const of America . . .. .. .. e. 1 T а EE LL Do. 7 per Cent. Cum. Pref... : аа 
100% 4% | Do. 4 per Cent. Debs. . . . .. .... . 96 —08 |4 1 8 | Jan, July . |в 4% | Do. 4 рег Cent, ist Mort. Deb. (red) as 9 
! .. | West India and Panama.. ...... i-i .. | May, Nov t ы 5, sgh de erar О: * l-i T 
8/0 | Do. 6 per Cent Ist Prei. . 6 9 458 Nov) 50 . 1| 7Z | Do. т per Cent. Cum. rat » is 
.. | Do. 6 per Cent. 2nd Pref. ............... s .. | Мау, Nor | St.) 57 Ferranti t 5% rel сс Debs. (red.) . 9 
100 6% |* Do. 6 per Cent. Debs. . . . . . 99 —102 4 18 0 Таг ‘July 19 | .. | 19 5 ced are 5 Cam. „„ 
10 3/€ | Western Telegraph eee | 119—194 | B 14 8 O,D 1010 iii St. 4% | Do. "Do. 4 per беш 1st Mort. Debs. ...... 9)—100 4 1 3 
100) 6% |* Do. 5% Debs. ite ee 418 2 ла 6| 6/0 | Henley's T Works Ord. ......... 12 —15 |7 13 10 
Ві.) 47 | Do. 44 Deb. Stock (red.) .. 98 —101 3 19 3 e 8 38.1 Do. Pref. . . . - | B —6h | 4 110 
i | Bt, 447 „ 110% —1l1 | 4 1 5 
— MYEATHER Tcp nr а | 
| 100 4% | Do. o = 
t 8/70 | . Gaar | | 10 575 Mather Platt 5 per Cent. Cum. 10) —11 | 4 10 11 
1! 9/0 | Globe Telegraph and 5 Bis 591 .. || 12,3690 Telegraph Construction & Маша oe 83 1613 4 
1, 3 | Do. 6 per Cent. Prei. SIG E: 411 6 JaApJy O, si, sb 100 4% | Do. 4 per Cent, Deb. Bonds, 1909..... 101 —104 817 8 
to Beuler's OR —1 1 5 s dodi da 121. 127% К 2 P e PAS sense 4757 HE M 
uc ubmarine Gables Trust ( Gert) ^ "^ „ 6 per Cum. Pref. ........| 44 
(Der). 116 155 2 4X | Do. 4 par Cent. lst Mort. Debs.........| 97 —101 4 0 3 
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LE J 


NOTES. 


Wk were given to understand by Lord STANLEY in the 
House of Commons on Wednesday that pourparlers ” have 
been commenced between the Post Office and the National 
Telephone Со. with regard to a purchase of the Com- 
pany's system by the State. The Postmaster-General’s 
statement was necessarily somewhat vague, owing to the unde- 
sirability of affecting the negotiations which, we are informed, 
should follow the pourparlers if the Company is amenable to 
reason, for Lord STANLEY particularly said that it would 
not be his fault if some agreement of this nature were not 
arrived at. Indeed, he has gone so far as to promise the 
appointment of a Select Committee to consider the terms of 
A transfer of this nature would be 
We have consistently 


such an agreement. 
desirable from every point of view. 
advocated that the telephone system of the country should 
be placed under one control—that of a Government Depart- 
ment—and, moreover, from the purely financial point of 
view, it is evident that the Post Office does not 
profit by its competition with the Company in London. 
During 1902-3 there was only a profit balance of £6,155 
to meet a charge of £60,870 for interest on capital 
and depreciation, and, although it is anticipated that the 
corresponding balance will be increased to £48,000 this year, 
yet the capital charges will also have increased. Moreover, 


competition with the Company must necessarily cause the 
amount of the royalty received by the Government (10 per 
cent. of the Company's gross receipts) to be less than 
it otherwise would have been. In the meantime, however, 
further development of the Post Office system is not 
being delayed. £1,500,000 is to be voted for extending. 
the London system, £1,300,000 on new trunk lines, and 
£200,000 on provincial exchanges, the latter provision being, 
we are led to believe, mainly for the purpose of extending the 
telephone service to smaller towns and districts that are at 
present without it. 
EN 

THE longest press message yet transmitted by wireless tele. 
graphy appeared in last Monday's Times. It was about 1, 400 
words in length and had been transmitted by wireless tele- 
graphy from The Times dispatch boat with the Japanese fleet 
to Wei-hai-wei, and thence by ordinary cable. The Times not 
only commissioned a dispatch boat so as to secure early news 
from the seat of the war, but also enterprisingly wired to the 
De Forest Wireless Telegraph Co. in America to fit up an 
installation upon it, and à corresponding station on the main- 
land at Wei-hai-wei. So far as we are able to ascertain at 
the moment this installation has been carried out on the lines 
described in our illustrated article of December 4th last when 
experiments which were being made between Holyhead and 
Ireland. The De Forest Company c'aim for this apparatus a 
speed of from 20 to 30 words per minute, and probably the 
range of a ship's installation would be at least 100 miles— 
possibly greater if local circumstances are propitious. The 
stations are attended to by members of the De Forest Com- 
pany's staff, and although not cempleted quite so quickly 
as was anticipated at The Times in London, to judge 
by the in Monday's paper it should now be 
working most satisfactorily. While it may be regretted 
that one of the English systems of wireless telegraphy has 
not been employed on this occasion, we must still con- 
gratulate our leading daily paper on its ready and purposeful 
appreciation of one of the latest applications of electrical 
science. We trust that it will continue more successful than 
the rather too ambitious attempts to utilise wireless telegraphy 
for a news service across the Atlantic. 


result 


ALTHOUGH the principle of the mercury vapour lamp is by 
no means a new one, yet the apparatus has never attained 


commercial success, and for very obvious reasons. Its prime 
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and hitherto insuperable difficulty is one of colour. In spite 
of all assurances of its manufacturers to the effect that green 
and photographic rays are most suitable and least fatiguing to 
the human eye, the mercury vapour lamp has not been received 
with enthusiasm, or even approval, by the public. Another 
objection to most forms of the lamp is their shape. A glass tube 
of three or four feet in length is most unsuitable for public street 
lighting, and in this direction also there was room for improve- 
ment. A third and not such a serious objection was the diffi- 
culty of lighting, but this has now been overcome by several 
more or less suitable devices. There is the method of breaking 
down the high initial resistance of the lamp by employing the 
inductive effects of an electromagnet ; a second method is 
that known as the “tilting ” method, in which a path is first 
formed for the current through the mercury itself, and the 
column of mercury then broken by tilting the lamp at an angle, 
thus drawing out an arc. 
IN the lamp described in another column of this issue, an 
ingenious modification of the tilting method has been em- 
ployed, and, instead of this operation having to be performed 
by hand, it is effected automatically. The Bastian lamp 
certainly bids fair to attain a certain amount of success in the 
direction of side-street lighting, and it may even be useful for 
interiors ; but at an inspection of the lamp which we were 
enabled to make last Saturday afternoon, it did not appear 
that the colour defect has been entirely overcome. Although 
the addition of an under-run carbon lamp does consti- 
tute a distinct improvement, yet the rays do not “mix” 
as well as might be expected, and the resulting illumina. 
tion is still of the nature of moonlight. But with or with- 
out the carbon lamp there is undoubtedly a hopeful prospect 
of a new competitor to the gas mantle for outdoor lighting, 
and when the extraordinary high efficiency of the lamp is 
taken into account the prospect becomes brighter still. More- 
over, the resistance of the carbon filament in series decreases 
the voltage across the terminals of the mercury tube and, con- 
sequently, the length of this tube. The efficiency of the lamp 
is necessarily less than that of the Cooper-Hewitt form, but 
the neater shape makes a commercial adoption of the lamp 
possible, and herein lies its chief advantage. 

THE National Physical Laboratory report for the year 1903 
contains a large amount of encouraging information and also 
some that is discouraging. Under the former heading may be 
classed the work which has been carried out in all depart- 
ments of the Laboratory, especially those of electricity and 
magnetism, optics and engineering. The tests of apparatus 
during 1903 have increased in numbers out of all proportion 
tothose effected during the first nine months of the life of the 
institution in 1902, and the receipts for work done have, as a 
consequence, also become augmented. But, unfortunately, 
in spite of this seemingly prosperous condition, the lack of 
necessary funds is being felt very keenly, and the operations 
of the Laboratory will be seriously affected if money is not 
forthcoming at an early date. There was a deficit of 
£106. 10s. 3d. at the end of 1903, and it has, moreover, 
now become necessary to instal new apparatus of an expen- 


sive nature. Indeed, the report states that, although the 
work can go on for another year, the financial position must 
be reconsidered at the end of that period. It seems, also, 
that the staff is more or less under-salaried, and that provision 
must be made for placing the members of the staff on a more 
secure footing. 

THE Laboratory already owes much to the generosity of 
firms and individuals. The organisation of the photometry 
department may be taken as an example. This was com- 
menced in the early summer of 1903, and the Laboratory is now 
well equipped for tests of all classes. A 300-volt accumulator 
battery was presented by the Electrical Power Storage Co. 
and the Laboratory is indebted to Prof. FLEMING and to the 
Robertson Electric Lamp Co. for a number of large bulb 
secondary standard incandescent lampe. Experiments with a 
view to perfecting a primary standard are being made. The 
photometers themselves have been presented by Sir WM. PREECE 
(who has given a photometer bench of the Reichsanstalt pattern 
and a Harcourt 10 c.p. Pentane lamp) and Mr. A. P. TROTTER 
(a bar photometer of his own design); and Messrs. CROMPTON 
& Co. have supplied the indispensable potentiometer. The 
equipment of the photometric laboratory also includes a 
Kelvin electrostatic voltmeter, with mirror attachment, and 
two Ayrton and Mather reflecting galvanometors, with 
resistances, one used as an ammeter and the other as a 
voltmeter. An apparatus has been made for automatically 
regulating the voltage of lamps on life test, and as it 5 
giving results of so satisfactory a nature, a larger piece of 
apparatus is now under construction for the same purpose. 
The photometric laboratory is thus in an exceptionally good 
position to carry out useful and necessary everyday com- 
mercial tests, as well as also to pursue those researches into 
the fixing and repetition of absolute and secondary standards 
which are of scientific as well as industrial importance. Work 
of a similar nature is being carried out in the other departments, 
and we trust that the hopes for an increase in the Government 
grant may not be disappointed, so that no obstacle may b 
placed to the useful activity of the National Physical Laboratory. 


— esum aces 


ALL those interested in the cause of higher education will 
gratified to learn of the magnificent donation of #2100," 
which Sir DoNALD CURRIE has made to University College. 
For some time past it has been the aim of both the College and 
the London University authorities to incorporate University 
College into the University of London. Serious obstacles. 
however, in the shape of financial difficulties, appeared, bit 
with this exception there was apparently nothing to prevent 
the consummation of a scheme which has been considered 
desirable on every hand. When the suggestion of incorpora 
tion was first advanced, the College was deeply in debt ; and. 
although many of its obligations have since been discharge: 
yet the authorities had not sufficient funds to erect th: 
required buildings for the school of advanced medical 5101: 
on a site which had already been purchased. No les 
than £80,000 will be required for this purpose and the balance 
of £20,000 Sir DoNALD proposes to employ in providing 3 
nurses home and suitable living accommodation for medical 
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students who have to work in the neighbourhood of the 
hospital. Although the whole £100,000 will be devoted to 
medical purposes, yet it will be the means of securing benefits 
to the other faculties, including engineering and physics, 
by reason of the College becoming part and parcel of the 
London University. 

ONE important result of the new Education Act on tech- 
nical education is the announcement that the Goldsmiths' 
Company have decided to give up their New Cross Institute. 
This Institute is supported solely by the private funds of the 
Goldsmiths’ Company, and has never received financial sup- 
port from any other body. Now, however, the aspect of 
affairs is changed ; the entire secondary and technical educa- 
tion of London has passed into the control of the London 
County Council, and the Goldsmiths’ Company, therefore, 
feel that they are not called upon to compete with educa- 
tional facilities provided by the rates, nor would the New 
Cross Institute any longer represent something unprovided for 
by public funds. The capital represented by the ground, build- 
ings and equipment is no less than £120,000, and the cost of 
maintenance has naturally increased year by year until it has 
become so serious as to form one reason for discontinuing the 
work. Added to this is the fact that, owing to the foundation 
of other technical institutes under public control, the number 
of students is on the decline, those entering educational classes 
for the year ended September 30th last being 6,888 and those 
for the previous year 7,150. For these reasons the Gold- 
smiths' Company have decided not to attempt to compete with 
public institutions, and they have, therefore, decided to close 
the New Cross Institute on September 29th. 

Tunis decision might well engender a feeling of regret, and 
there is no doubt that it will have this effect; but, on the 
other hand, it is gratifying to learn that the whole Institute 
has been offered, as it stands, as a free gift to the University 
of London. On Wednesday afternoon the Senate resolved 
to accept the offer, subject to certain administrative details 
being settled satisfactorily. It is to be hoped, therefore, 
that the Institute—which was opened by the KING and 
QUEEN, then the PRINCE and PRINCESS of WALES, in 
1891— will thus continue to perform a most useful work, 
although the nature of the work must necessarily undergo 
certain changes. The present buildings occupy 3 acres, 
and adjacent thereto are 4 acres of open ground which 
form part of the gift. It is, of course, useless to speculate as 
to the lines on which the Institute will be worked by the 
University, and these details will doubtless be settled in due 
course, In the meantime it is advisable to bear in mind that 
the expansion of the University in this fashion means increased 
expenditure, and as that estimable body is even now none too 
wealthy, the financial problem will certainly require further 
investigation in the near future. 


— —— i o Eee RU tane rem ama 


Royal Institution.— Among the announcements of Friday 
evening discourses for after Easter are the following :— 
May 20, “The Radiation and Emanation of Radium," by 
Prof. Ernest Rutherford; May 27, “The Progress of 
Oceanography,’ by His Serene Highness Albert Prince of 


Monaco; June 3, “The Development of the Theory of Elec- 
trolytic Dissociation,” Prof. Svante Arrhenius. 


Radium Ore.—It is announced that the Austrian Minister 
of Agriculture, acting at the request of the Academy of Science, 
has decreed that, until further notice, no trading be allowed 
in the residues from the manufacture of uranium colours at 
Joachimsthal. It has also been ordered that 10 tons of these 
residues be reserved for purchase by the Academy, and that the 
same quantity be placed at the disposal of M. Curie, of Paris. 

Personal.—Mr. A. P. Trotter, the electrical adviser to the 
Board of Trade, asks us to state that he leaves for the Continent 
on the 28th inst. and expects to be back at his office on 
April 11th. 

Mr. Frederick Soddy, M.A., has been appointed Lecturer 
in Physical Chemistry at the Glasgow University. The 
appointment is for a period of five years, and dates from 
October Ist, 1904. 

Lancashire and Yorkshire Railway.—The formal inaugura- 
tion of the electrical driving upon the Liverpool-Southport 
line of the Lancashire and Yorkshire Railway Co. took place 
on Tuesday, when the electric service for the regular passenger 
traffic was successfully started. We commenced a detailed 
description of the line and its equipment in our last issue, and 
we give a further portion of the article this week. 


Cable Interruptions. Date of Interruption, 
Dominica —Martiniquuwnw „ May 9, 1902 
St. Lucia Martiniqueese eoo May 9, 1902 
e CCC Aug. ) 8, 1902 

i-Issa(Yemen)—Camaran .............. Oct. 2, 1902 
New York—Hayti .......................»ә°» Apr. 18, 1903 
Tourane—-Amo³yyyuyhh h оо Nov. 10, 1908 
Tarifa—Tangier ......ccccccsccccccccccecsece Jan. 1t, 1904 
Cape St. Jacques—Haiphong...........- e Mar. 7, 1904 


Leeds University.- The charter for the new Leeds Univer- 
sity, which has just been issued as a Parliamentary paper, 
besides conferring powers for granting degrees, contains pro- 
visions for taking over the Yorkshire College and for appor- 
tioning endowments now held by the Victoria University. 
Clause III. stipulates that it shall be “ the duty of the Univer- 
sity to co-operate, by means of a joint board or otherwise, with 
the Victoria University of Manchester and the University of 
Liverpool for the regulation and conduct of matriculation ex- 
aminations, including the conditions of exemption therefrom.” 


Telephonic Communication with France.— Arrangements 
have now been made for telephonic facilities between Bir- 
mingham, Bradford, Brighton, Bristol, Cambridge, Cardiff, 
Derby, Hull, Ipswich, Leeds, Leicester, Liverpool, Lowestoft, 
Manchester, Newport (Mon.), Norwich, Nottingham, Sheffield, 
Southampton nnd. Yarmouth, and the following places in 
France :—Chartres, Orleans, Rouen, Paris, Paris suburbs, and 
about 250 places in the neighbourhood of Paris. The service 
will be commenced on April 11th, and the charge has been fixed 
at 8s. for a conversation of three minutes during the day, or by 
contract arrangement, for six minutes at night. The service will 
only be available from Post Office call offices, or by subscribers 
to the Post Office service. The names or numbers of sub- 
scribers in France can be ascertained at Post Office exchanges. 

International Engineering Oongress at St. Louis.—Among 
the Papers to be read at the St. Louis International Congress 
are the following :—“ Lighthouses and other Aids to Naviga- 
tion," by officers of the Lighthouse Board, U.S.A. ; * Turbines 
and Water Wheels," by Prof. Gardner S. Williams ; ** Under- 
ground Railways,” by William Barclay Parsons; The Sub- 
stitution of Electricity for Steam as a Motive Power," by 
James G. White ; “ Disposal of Municipal Refuse," by Rudolph 
Hering ; “ Ventilation of Tunnels,” by Charles S. Churchill ; 
„Passenger Elevators, by Thomas E. Brown; Electrical 
Power—Generating Stations and Transmission,” by L. B. 
Stillwell; * Engineering Education," by Prof. Robert Fletcher 
and Prof. Calvin M. Woodward. Many Papers from Eng- 
land, France, Holland and other foreign countries have been 
promised. 

An Electric Railway from Rome to Naples.—4A new rail 
way from Rome to Naples, which will be run by electricity, 
has been surveyed by a British company. This will run from 
Rome across the Pontine Marshes to Terracina and thence to 
Formio, a small town which is practically a suburb of the 
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important garrison town of Gaeta, and thence to Naples, 
Energy will be 
derived entirely from water-power, and mainly from the Tiber 
and the Volturno, the latter river almost bisecting the line and 
The line will 
probably enter Naples at the west end of the city, and as 1t 
will be mainly dependent on its passenger traffic, will prove of 
great convenience to travellers, who will be set down in the 
Tesidential part of the city, instead of, as is now the case, at the 


following more or less the line of the coast. 


being capable of supplying the greater part. 


.exteme east end of the town. Another Italian electric railway 
has been opened in the course of the past year by Messrs. 
Thos. Cook & Sons. 


which has carried passengers up the cone for many years. The 


present railhead is at Pugliano, a village close to the entrance 
of the excavations of Herculaneum, and consequently within a 
Pugliano is reached by carriage 
from Naples in a little more than an hour, and from thence 
an ordinary overhead.electric car takes the traveller through a 


few feet of the sea level. 


forest of oaks, and afterwards through vineyards and gardens 
to the generating station. This section of the line is 3,500 


metres in length, and is an adhesion line with a gradient of 


from 5 to 8 per cent. The second part of the line from the 
generating station to the Hermitage is 1,650 metres in length, 
and is a cog-wheel line with a gradient of 20 to 25 per cent., 
and here an engine is attached which pushes the car up till it 


reaches the Hermitage, where the third part of the line, of the 


length of 2,700 metres, begins. This 1s, again, an adhesion 
line as in the first part of the railway. For the production of 


the gas two Dowson gas generators, of 200 H.P. each, are 
employed. These supply gas for two engines, provision having 


been made for the addition of a third should it be required. 
Each engine drives a continuous-current dynamo, and the two 


generators are in parallel with a battery, regulation being 
effected by the Stur system. The third section of the line runs 
from the Hermitage to the foot of the cone, passing close 


beneath the observatory, and after crossing the lava beds termi- 


nates at the base of the wire-rope railway. This funicular 


railway has been completely rebuilt, and nothing but the iron 
rails of the old railway have been used. The old railway was 
on wooden sleepers, but these have all been removed, and the 
substructure is now made in solid masonry, the sleepers are of 
iron and the rope of the very best steel wire obtainable. The 
cars are provided with powerful automatic and ordinary brakes 
of the most modern description. 


"The Faraday Society.—At an ordinary meeting of the 
Faraday Society, held on Monday, a Paper by Dr. F. M. Perkin, 
and Mr. W. C. Prebble on * The Electrolytic Analysis of 
Gold” was read in abstract by Dr. Perkin. The object of the 
researches described was to arrive at an electrolytic method of 
estimating gold which should be perfectly accurate and yet far 
more rapid than the ordinary double cyanide method. Solu- 
tions of sodium thiosulphate, cyanide, sodium sulphide, 
potassium thiocynate and ammonium thiocynate were all tried 
and the results compared. The first-named was useless ; of 
the others—which are all accurate—the thiocynates gave the 
best results, and the ammonium salt was better than the 
potassium. With 0-2 ampere per square decimetre the depo- 
sition of 0:05 to 0:08 gramme of gold was complete in five or 
six hours. With a current of 0-4 to 0-5 ampere 13 to two 
two hours sufficed. The presence of a little persulphate con- 
siderably reduced the voltage required. Experiments were 
also made to determine the best method of removing 
the deposited gold. Chlorine or bromine water were satis- 
factory but slow; aqua regia was risky ; the authors recom- 
mended a 2 per cent. solution of potassium cyanide con- 
taining a little hydrogen peroxide or a persulphate. One 
or two minutes then sufficed to remove the gold. An 
inproved form of basin electrode for working with hot 
solutions was described. A lamp-wick syphon, from a small 
reservoir, supplied water to compensate for evaporation. 

Mr. Chas. R. Darling then read a Paper on“ Thin-film Elec. 
trolysis and a Proposed Application to Printing," which was 
illustrated by experiments. While investigating a process for 
Jetterpress printing by electrolysis without the use of ink, the 


The line will, in the near future, run 
from the city of Naples to the base of the funicular railway 


author found that the final results of electrolysis—when the 
electrolyte formed only a thin film—often differed materially 
from those observed in an ordinary cell. In these experiments 
a carbon or metal plate formed the anode ; on this was placed 
an impression pad, consisting of some sheets of moist blotting. 
paper, the trial sheet carrying the electrolyte film was placed 
on the impression pad, and the cathode type or coin rested on 
the trial sheet. Voltages from 6 to 200 were employed. To 
obtain a clear image of the type a certain minimum strength 
of solution was requisite. The first experiments were made 
with saline solutions ; silver nitrate gave a clear, permanent 
black image of the type, but the paper, of course, darkened on 
exposure ; copper sulphate and nitrate yielded images thi! 
faded after a time; the same unexpected result occurred wit 
lead, mercury salts and bismuth. The best images wer 
obtained with manganese salts. These, consisting of the oxides 
or hydrates, were quite permanent ; all purely metallic deposits, 
except silver, disappeared after a time. In the case of non 
saline solutions the paper, which might consist of asbestos or 
pure Swedish filter-paper soaked]in distilled water, acquired 
the properties of an exposed photographic plate, and ot 
treating with a silver salt and developer a perfect imag 
of the cathode was obtained, even after a i interval. 
The latent images were not due to hydrogen peroxide, nor t» 
metallic compounds, as they occurred with carbon electrodes 
but they resided in the surface of the paper in contact with or 
towards the cathode. The author ascribed them to a class of 
phenomena investigated by Bose and termed the response 
of inert matter to electrical stimuli," and thought they were 
probably the result of some state of strain set upin the film by 
the current. The fading of the metallic images might be simpy 
due to recombination, although that explanation was n" 
entirely satisfactory. In the discussion Mr. N. J. Bluman 
said that in some electrolytic printing that he had carried ou 
they had used some organic solutions with good results. Mr 
Fontana suggested that the latent images might be due t 
occluded hydrogen, and Dr. Perkin thought this suppositi" 
could be tested by exposing the paper to an oxidising agent. 
Dr. Steinhart did not agree with the strain” theory р"! 
forward by the author. All materials contained some trace 
saline matter, and one was almost sure to get chlorine or sn 
such substance given off on electrolysis. Mr. Darling, in rep. 
said that organic substances eventually discoloured the ра" 
He did not think hydrogen the cause of the latent image- 
certainly hydrogen peroxide did not destroy the image. 


Recent Advances in Electro-chemistry.—The last of · 
course of three Cantor lectures on this subject was deliver: ! 
by Mr. Bertram Blount at the Society of Arts on Mond: 
evening; the preceding lectures were reported in our no 
columns of March 11th and 18th. In commencing the lecture 
Mr. Blount said that he intended to confine his remarks © 
electric furnaces, and, in order to give demonstrations, he ha: 
had furnaces built in the lecture theatre. The electric furna” 
possessed no superiority over the old form when it was desir ! 
to attain a moderate temperature, and in this case the œr 
bined gases might very well be used as the source of heat, tut 
for very high temperatures the electric furnace was immea?! 
ably superior, and in some cases the only means of obtaining the 
desired temperature. Moreover, contact with foreign mat: 
other than the electrodes was avoided. Calcium carbide . 
carborundum were made solely by the electric furnace. 2 
the agency of which carbon bisulphide and zinc were +> 
manufactured. Electric furnaces might be divided into ** 
general classes—viz., arc and resistance furnaces. ·. 
development of the former was largely due to Moissan, an 
showed a Moissan furnace at rest and at work. It was f =- 
continued the lecturer, that the product of the electric 1:172 
was frequently a simple element, or more often а сотр" - 
two elements, but never a complex body, and this w. c ` 
accounted for by the exceedingly high temperature. (+. 
carbide was produced by fusing lime and coke tex 
electrically, and, of course, either alternating or conun-'^ 
current would serve the purpose. Two types of furnace“? 
generally used, one called the tapped carbide furnace anc > 
other the block carbide furnace. In the former the elec: ^ 
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were kept a fixed distance apart, the mixture of lime and coke 
fed into the top of the furnace and the calcium carbide tapped 
off at the bottom ; this furnace produced very good carbide, and 
the containing vessel was usually lined with magnesia as this 
substance was not attacked by liquid carbide. The block carbide 
furnace consisted of a vessel containing an electrode fixed on the 
bottom and a movable electrode suspended immediately above 
it. At the commencement of operations the two electrodes 
were placed in contact with each other and the furnace filled 
with lime and coke. Current was then turned on and the 
upper electrode gradually withdrawn from the lower one ; the 
result was that the arc fused the materials in its neighbour- 
hood, but the resulting carbide always contained a certain 
amount of unfused lime and coke. One advantage connected 
with this type of furnace was that an iron containing vessel 
could be used, as its walls were always protected by semi- 
solid material, but the carbide produced was not so good. 
There was never less than 100 H.P. employed for each indus- 
trial carbide furnace, and although power to this extent was 
not available in the lecture room, carbide was produced quite 
successfully in the demonstration given. Mr. Blount said that 
the cost of power in the manufacture of calcium carbide con 
stituted a very large part of the total cost. Formerly, 1 ton 
of carbide per horse-power-year was produced, but it was quite 
common practice now to obtain 1} tons. After referring to the 
manufacture of carborundum and graphite, the lecturer said he 
thought there would be a probable industry in the fusion of 
«quartz for making large vessels. Electrical processes held the 
field in the тапш асе of carbon bisulphide and phosphorus. 
With regard to iron, the blast furnace was very economical 
and electrical power could not compete with it, but he thought 
that there was a very great future for electric furnaces for the 
refining of pig iron and the production of special alloys. The 
brothers Cowles had done very valuable work in connection 
with zinc in 1882— 1884, and he thought the process whereby 
zinc oxide was heated with a reducing agent had a cheerful 
outlook ; the present process was costly and cumbrous. After 
thanking the Orens College authorities for lending him some 
furnaces, Mr. Blount gave some highly interesting and success- 
ful demonstrations in the production of carborundum, metallic 
chromium from Cr, O, and ferro-vanadium. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) PRIDAY, March 25th. 
Puxsican SocizTY. 

9 p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) Note on the Measurement 
of Small Inductances and epee and on a Standard of Small 
Inductance,” by Prof. J. A. Fl „F. R. S. (2) "A Hot-Wire 
Ammeter for measuring very small Alternating Currents,” by 
Prof. J. A. Fleming, F.R.S. (3) “The Energy ef Secondary 
Rontgen Radiation,” by C. G. kla. 


Nonru-E4sr Coast INSTITUTION or ENGINEERS AND SHIPBUILDERS. 
7:30 p.m, Ordinary Meeting at the Literary and Philosophical 
Society, Westgate-road, Newcastle-on-Tyne. Included in the 
business of the evening will be the discussion on Mr. B. C. Laws’ 
Paper on “ Technical Education.” 


El. xCTRO-HARMONIC Society. 

8 p.m. Smoking Concert at the Holborn Restaurant (King's Hall). 
Mr. W. M. Mordey in the chair. 

Institution or Civi. ENGINEERS: STUDENTS! NECTION. 

8 рп Ordinary Meeting Paper to be read: ‘The Relative 
Advantages of Continuous and Alternating Current for Traction 
Purposes," by J. M. Kennedy. 

Rovar INSTITUTION. 

“p.m. Evening Discourse: Liquid Hydrogen Calorimetry.” by 

Prof. Dewar, F.R.S. 
SATURDAY, March 26th. 
Rovar INSTITUTION. 

З p.m. Afternoon Lecture VI.: . The Life and Work of Stokes,” by 
the Right Hon. Lord Rayleigh, F.R.S. 

TUESDAY, March 29th. 
INSTITUTION or ELECTRICAL ENGINEERS: MANCHESTER LocaL SECTION. 


7:30 p.m. Meeting at Owens College. Paper to be read: ** Safety 
Devices for Electric Traction," by T. W. Sheffield. 


A NEW MERCURY-YAPOUR LAMP. 


The newest form of mercury-vapour lamp to be brought 
before the public is one designed by Mr. C. Orme Bastian and 
Mr. A. E. Salisbury. Mr. Bastian, whose name is familiar 
through his connection with the Bastian meter, has been 
working for some considerable time at the problem presented 
by mercury-vapour lamps, and has at length evolved a type 
which possesses several features of novelty. 

The drawings which we reproduce show the lamp in its 
normal position. E is à spun copper bell-shaped cover which 
protects the internal mechanism from wet, and provides a means 
for suspending the lamp and fixing the tubes and other devices. 
С is an ordinary glass globe. As shown in the illustration, the 
lamp is not at work and it will be observed that the mercury 
in the tube T connects together the two wires sealed into the 
glass. Fixed to one end of the glass tube is an iron plunger 
C which acts as a core to the electromagnet M. Now, it is 
obvious that if the switch were closed with merely the column 
of mercury in the circuit the only result would be to blow the 
fuse, and therefore the resistance R, the electromagnet M, 
the earbon filament lamp L and the mercury in the tube 
T are all connected in series. On closing the switch, 
the core C is drawn up by the electromagnet, T being 


Scale: } full size. 


ivotted at P, and the continuity of the mercury being 
broken: an arc is formed. It will thus be seen that the 
tilting of the tube is effected automatically instead of by hand, 
as in other forms. But the mere tilting is not sufficient to 
effect all that is necessary, for the resistance R has to be short- 
circuited, and this, again, is brought about automatically. To 
fill the left-hand bulb of the tube with mercury merely by 
tilting would be inexpedient, as the tube would have to be 
brought into a position approximating the vertical. Happily, 
the pressure of the mercury vapour set up by the arc forces 
the mercury кр into this bulb, and thus cuts out the auxiliary 
resistance. these operations occupy but a fraction of a 
second, and there is по “ time-lag in the starting of the lamp. 

A more or less successful attempt to overcome the absence 
of red rays has been made by fixing the carbon filament 
lamp L just above the mercury tube. This lamp is under-run 
and its radiation is consequently rich in the required red 
rays. 

The patentees claim an efficiency of 21 c.p. per watt when 
the carbon auxiliary is not used, and 1 to 1'5 c.p. per watt 
when the latter is used. Each lamp requires from 40 to 60 
volts and 0:65 of an ampere, and the candle-power is said to be 
50. Lamps have been run both continuously and intermit- 
tently for over 1,500 hours, and the inventors believe that the 
average life will be about 3,000 hours. — Although they hope 
that there will be a demand for the lamps for indoor lighting, 
the principal object is to provide an electric lamp for aide 
street lighting which will compete successfully with incandes- 
cent gus lighting 
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POWER SUPPLY 


IN SUNDERLAND. 


The оа of Sunderland commenced a supply of elec- 
tricity in March, 1895, from their first station at Dunning- 
street. The growth of output has been uniformly steady, and 
the tramway plant which was laid down at the first station in 
1900 utilised the whole of the available space, and rendered 
it necessary to build the second and principal station at 
Hylton-r (The Electrician, Vol. XLIX, p. 779.) 

At Dunning-street there аге 11 engines of 200 H.P. and 
500 H.P. respectively, aggregating 2,165kw. This plant, 
owing to the position of the site, is non-condensing, exceptin 
the tramway units, for which the circulating water is 8 
by a fan draught tower. Coal has to be delivered by carts. 

In 1901, the Corporation acquired a site of 3 acres at 
Hylton-road, where there already existed a deep well, lined 
with masonry, by means of which a copious supply of water is 
now obtained from the underlying Permian beds. The levels 
of the site are such that coal is delivered by means of a 
viaduct, direct from the Hetton Collieries into the station 
overhead bunkers. The site is some 90ft. above the river 


SUNDERLAND ELECTRIC SUPPLY SYSTEM. 
PLAN OF MAINS DISTRIBUTION. 
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Fic. 1,—MaP or DISTRIBUTING System. 


level, it being practically impossible to obtain a riverside site 
owing to the. prevalent shipbuilding industry, and so far, 
therefore, the circulating water supplied from the station well 
is re-cooled by a fan draught Klein tower. As the station 
grows, water will probably be raised from the river by com- 
bined motor-turbine pumps, and delivered into an auxiliary 
reservoir in the station grounds. There are now installed 
eight Belliss and Morcom engines; five coupled to continuous- 
current Silvertown dynamos, aggregating 1,280kw., and three 
new sets coupled to three-phase alternators by the Electrical 
Co., with a total output of 2,260kw., making 3,530kw. in all at 
Hylton-road station, or a total of 5,695kw. for the two stations. 

The system has been, until recently, partly the original 
three-wire 110-volt system installed to Prof. Alexander 
Kennedy's specification, and partly a two-wire, 220-volt 
system. The original three-wire system has been done away 
with, and a uniform system of distribution is now obtained 
from the two wires. The principal reason for adopting this 
system in preference to the more usual three-wire one is partly 


very fine 60-ton travelling cranes, supplied by 


on account of the large demands which may be expected from 
the 21 shipbuilding and engine works in the borough, a large 
number of which werealready electrically equipped with 
220-volt motors driven from the works own generating plant ; 
aud partly because of the engineer's steady development 
towards sub-station distribution in Sunderland, as will be seen 
from the accompanying map (Fig. 1) of the distributing 
system. The principle of the distribution at which he is 
aiming is to generate three-phase currente at one station, at а 
pressure of 5,000 to 5,500 volts, and transmit to sub-stations 
where the current will be transformed by motor-generators and 
distributed to areas, the radius of the largest area not exceed- 
ing five-eighths of a mile. In each of these sub-stations will bes 
large storage battery. | , 


THE NORTH-EASTERN MARINE ENGINEERING Co. 


There are already two of the largest and most important 
works connected, each of which is equipped with its own sub- 
station ; the first is The North-Eastern Marine Engineering Co. 
(Ltd.) at the South Docks, which company have installed 
a complete system of induction motors to the specifications of 
their consulting engineer, Mr. Wilson Carr. To supply these 
works, the Corporation has put down a sub-station (Fig. 2) in 
a separate small building at the works; this sub-station 
contains three standard transformers, each of the three-phase 
type, and each having a output of 300kw. Each transformer 
is immersed in oil, and contained in a special cast-iron case 
with radiating grilles, so as to provide a maximum sarp tek 
face. Asa matter of fact, after a week’s run at about th 
quarters load, the temperature rise is barely perceptible. 
Each transformer weighs about 2 tons complete and is moun 
on rollers. 

There are two 0-1 sq. in. three-core feeders laid from Hylton- 
road to this sub-station, each of which is connected to its own 
feeder panel, and each feeder panel contains A.E.G. switch 
fuse, ammeter transformers, and panel isolater. There is à 
separate panel to control each transformer, each panel bein 
equipped with the panel isolater, instrument transformers an 
switch fuse. The whole is securely caged off, and locked 
in the usual manner, as shown in Ё іс. 2. The low-tension 
mains consist of copper strip connecting the transformers to 
the low-tension meter panels in an adjoining room, which also 
contains the company’s distributing board. There is a low- 
tension panel to each transformer, containing an ammeter, 
voltmeter, three-pole switch, and two single-phase A.EG. 
wattmeters, which have been fixed on account of a possible 
want of balance between phases, due to the lighting circuits in 
the works. The primary voltage is 5,000 and the secondary 
240, at a frequency of 50~per second. The sub-station has 
been ‘constructed with every precaution against danger to 
person or from fire. The total number of motors to be installed 

is 22, with an aggregate capacity of 520 H.P., кыркар tate 

the British 
Westinghouse Co. This consumer alone is expected to take 
some 600,000 to 800,000 units per annum. The company $ 
enterprising directors and general manager (Mr. G. Weir) are 
well pleased with the installation. 


Messrs. WILLIAM Doxronp & SONS. 


The second important installation is at Messrs. William 
Doxford & Son’s shipyard, where there are at present 23 
motors connected, representing 445 H.P., but the ultimate 
connections, upon which the contract with the Corporation 1* 
based, is for motors with a total output of 1,892 H.P. In this 
case one-half of these important works is supplied from Messrs. 
Doxford's own generating station, in which are four triple 
expansion Sunderland Forge steam dynamos, representing 4 
total output of S00kw., and of which Mr. W. Vidal is the 
resident electrical engineer. The second half of the works. 
now under construction, is being driven from the Corporation 5 
Pallion sub-station, in which are installed two A. E. G. syn- 
chronous motors, coupled to compound-wound multipola: 
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generators, each of 250kw. at a pressure of 220 volts, the 
stator receiving high-tension three-phase current at 5,000 volts. 
The field magnets are mounted on the rim of a massive rotor, 
and receive their current at 220 volts through the usual slip 
rings. The continuous-current machine consists of an eight- 
pole compound-wound dynamo, generating current at 220 
volts, the field-magnets being of the A.E.G. standard pattern, 
each pole-winding being put on in three separate former- 
оша coils with air space between each, thus ensuring ample 


Fic. 2.—NonrH Eastern Marise ENciNgegniNa Co.“ 8 SuB-staTion 


ventilation. The armature is drum-wound. The commutator 
is large to ensure ample ventilation and sparkless commu- 
tation, the speed being 870 revs. per min. To run up this 
machine there is installel a motor-generator, by the A.E.G., 
of 30kw. output, consisting of a three-phase induction motor, 
receiving current at 240 volts from a three-phase oil trans- 
former, and directly coupled to a four-pole shunt-wound 
220 volt dynamo. 

The switchboard is in two sections, and 
consists of two feeder panels similarly 
equipped to those at the South Docks, and 
two machine panels, each containing an 
isolater, instrument transformers, A.E.G. 
oil-break switch, and high-tension fuses ; 
the high-tension switches, &c., are mounted 
on the wall at the back of the board. The 
instruments are, of course, mounted on the 
front marble panels, and the oil-break 
switches are also operated by extended 
handles from the same position. All the 
instruments, &c., are at low tension, and 
the framings are thoroughly earthed. The 
whole of the high-tension work is caged in 
and under lock and key, and so arranged 
that it is impossible for the attendant to 
come in contact with any portion of the 
high-tension circuits. 

he low-tension instruments are mounted 
on marble panels, which carry the usual 
magnetic cut-outs and main switches of the 
standard A.E.G. tyne. The whole arrange- 
ment, including the field rheostats, is par- 
ticularly neat in appearance. А synchro- 
nising panel is, of course, provided. The 
sub-station is connected both by private and 
National telephones to the generating station, and is equipped 
with a 5-ton travelling crane. 
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DUNNING-STREET. 


Two synchronous motor generators have been installed at 
the old Dunning.street station, as shown in Fig. 3, each of 
250kw. capacity. These machines are identical with the 
Pallion machines described above, except that they are shunt- 
wound and arranged so as to be reversible—.e., they are 
capable of being driven from the continuous-current side and 
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generating three-phase currents, or rice tersá. The addition 
of these two motor-generators has enabled the whole of the 
day-load to be dealt with from Hylton-road. The switchboard 
is also of a very similar character to that at Pallion. It is 
intended to instal two 500kw. inductor motor-generators for 
either tramway or lighting purposes, each inductor bein 
coupled to two 250kw. compound-wound machines, arrang 
to run in series or parallel, and it is ultimately intended to 
convert the whole station to a sub-station driven from Hylton- 


MONKWEARMOUTH. 


A large sub-station has been erected at Monkwearmoutli, 
which will be capable of accommodating plant to the extent 
of 2,500kw. he first instalment consists of two 125kw. 
inductor motor-generators ; the inductors being started up 
through slip rings with a water resistance, and arranged with 
the usual short-circuiting lever. The multipolar dynamos are 
shunt-wound, and arranged to give from 220 to 250 volts. 
There is also a motor-driven battery booster, which has a 
maximum output of 500 amperes, at any voltage from 0 to 80. 
The switchboard is similar in design and principle to those 
described above, but also contains a booster panel with revers- 
ing switch, low-tension panels with two ‘bus bars, plugs and 
the usual standard equipment of instruments. A synchronising 
panel has also been erected for future extensions. On the 
first floor there is a battery of 120 cells, by the Electrical 
Power Storage Co., having a capacity of 800 amperes for one 
hour, with a minimum of 1:85 volts per cell, or 260 amperes for 
seven consecutive hours. A milking booster and switchboard 
manufactured by the Sunderland Forge and Engineering Co. 
has also been supplied. The inside of the station is lined 
with glazed bricks, and the machine room is paved with 
red Ruabon tiling. The battery floor, which is designed to 
carry 2 cwt. per square foot, is composed of Mark Fawcett's 
patent flooring with the spandrils filled in with concrete, 
brought up to a smooth surface, and with jin. of acid-proof 
bitumen asphalte. "The whole installation is of a substantial 
construction, and is designed with a view to large extensions. 
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Fic. 3.—Syxcuroxous Motor GENERATORS. 


HENDON. 

A southern sub-station at Hendon will shortly be in opera- 
tion. This will be on the same lines as the Moukwearmouth 
station, except that the battery room will be on the same level as 
the machine room. 

DISTRIBUTING SYSTEM. 

The three-core mains are laid everywhere in duplicate and 
through about 1 mile of the town are drawn through Doulton 
stoneware 12-way conduits, embedded in concrete, and with 
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manholes 80yds. apart built in 18in. brickwork ; the insides of 
the manholes are of white glazed bricks. The lowest boxes 
are connected to the sewers, and each box is drained to the 
other by means of a 2in. wrought-iron pipe embedded in 
concrete. The highest boxes are ventilated. The whole 
system has remained perfectly dry and clean. The conduits 
and the cables drawn through them were supplied and laid by 
Callender’s Cable and Construction Co. Beyond the termina- 
tion of this conduit system, the cables are laid solid in cast- 
iron trenches filled with compound, the whole being supplied 
and laid by the British Insulated and Helsby Cables. 
The joints (besides being accurately surveyed and recorded on 
a 44in. plan) are marked on the street by letters and figures 
recessed into the pavement. The cables are three-core through- 
out, each of 0-1 sq. in. section, paper-insulated, lead-covered 
and steel armoured, the armouring being carefully bonded at 
each joint, and the whole earthed at several points along each 
line. Under each manhole in the conduit system there are 
copper earth plates embedded in coke, to which all cable 
sheathing is connected. 

Tests at 18,000 volts for half an hour were carried out on 
the cables at the respective works, and at 12,000 volts after 
laying, and there has not been the slightest trouble in any 
way. At one place 
in the South Docks 
route the cables 
have been taken 
across the dock to | EF 
the North-Eastern | 
Marine Engineering 
Co.’s works (which — _ 
are situated on an 
island), and had to 
be drawn through 
a submerged tunnel 
under the dock sills. 
Here 4in. special 
cast-iron pipes with 
easy quarter bends, 
and with specially 
long sockets, were 
fixed, the tunnel 
being kept dry by 
special pumps tem- 
porarily erected for 
the purpose; the 
cables were easily 
drawn through 
afterwards. The 
whole of theoutside 
work was carried 
outunder thesuper- 
vision of the distributing engineer, Mr. J. F. Moore, and the 
absence of trouble throughout the contracts and afterwards, 
reflects great credit upon him and upon the contractors. 
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HYLTON-ROAD, 
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At the Hylton-road generating station each of the three 
steam alternators has an output of 750kw. The engines are 
of Belliss and Morcom's type, each of 1,100 B. II. v. triple expan- 
sion surface condensing, and the speed is 250 revs. per min. 
The steam consumption with a range pressure of 160lb. per 
square inch, with 100?F. of superheat, and when exhausting 
into a 25in. vacuum was 13:91lb. per B. H. P. hour at full load, 
equivalent to 20:26lb. per kilowatt-hour. The alternators were 
supplied by the Electrical Company ; each is provided with a 
separate exciter coupled to the end of the alternator shaft, 
and is wound to give 78 amperes per phase on a non-inductive 
load and 91 amperes on an inductive bud. with a power-factor 
of 0°85 and a pressure of 5,500 volts between phases. As may 
be seen from Fig. 4, the alternators are of massive and rigid 
construction. The armature casting is in two parts ; the upper 
and lower of which are bolted together and carried by two 
feet at opposite ends of a diameter. These feet are bolted to 
two sole plates, and are also provided with the A.E.G.’s stan- 
dard method of centering the armature with regard to the 
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Fig. 4.—750kw. THREE-PHASE ALTERNATOR. 
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fields, which can be done quickly at any time. There is also 
an adjustable screw pillar placed under the centre of the lower 
half of the armature, so that it is quite impossible for any 
strain set up in it to cause the slightest want of alignment. 
The laminations are к into the armature casting, and 
kept in position by bolts passing through from side to side. 

. The three-phase windings are carried in mica tubes inserted 
in oblong tunnels, stamped through the laminations. Each 
section is wound with two cotton-covered wires in parallel, 
which simplifies the operation of winding and allows of its 
being done rapidly. Part of the winding outside the mica 
tubes when finished is covered with several layers of prepared 
tape, and varnished. The armature windings were tested with 
15,000 volts for half-an-hour, and the machine, when running, 
may be short-circuited without fear of damage, the short- 
circuit current being specified not to exceed twice the full- 
load current. The flywheel, or inductor, carrying the field- 
magnets is secured to the shaft by two keys which are first 
driven up tight, and then two rings are shrunk on to the 
inductor boss. The iron circuit for the fields is, of course, 
laminated, the laminations being carried on the periphery of 
the inductor between two circular plates, to which they are 
secured by bolts and nuts. To give the utmost rigidity taper 
keys are also in- 
serted, one from 
each side,and driven 
up tight. The pole- 
pieces are carried 
on the outside of 
the laminations, into 
which they аге 
dovetailed, and se- 
cured by two taper 
keys, which con- 
struction allows of 
a pole-piece being 
removed in a short 
time without dis. 
turbing the arma- 
ture The pole 
shoes are also de- 
tachable so as to 
allow of the former- 
wound winding be- 
ing slipped off 
without delay, 
should occasion 
arise. The field 
magnets are excited 
in series at 220 volte 
from the above-men- 
tioned independent 
exciter, which is carried outside the tail bearing, or indepen- 
dently from a separate source. | 

The high-tension switchboard is supported by a raised 
platform, constructed of Mark Fawcett's patent terra cotta 
work, floated over with concrete, and finished with wcod 
block flooring. It consists at present of eight feeder panels. 
one synchrunising panel, and three generator panels with two 
blank panels for further extensions. This board (like the others 
previously described) is of the Electrical Company's standard 
design, which makes it absolutely impossible for the atten- 
dant to touch any of the high-tension work. The front panels of 
the board are of white marble, each circuit panel carrying one 
shunt low-tension ammeter and one insulated oil switch hand- 
wheel. The synchronising panel contains three electrostatic 
voltmeters giving the potential between each bus bar and 
earth, synchronising voltmeter and lamps, "bus bars, voltmeter 
and pilot voltmeter. Each dynamo panel contains a shunt 
low-tension ammeter in the main circuit, and also wattmeter, 
exciting current ammeter, main generator oil switch hand- 
wheel, two-way exciting switch, with potential breaker, and 
exciter field rheostat; in front of each panel there is a 
vertical hand-wheel for regulating the resistance in the tiell- 
circuit. The back of the board is protected by a wirework 
screen with a door, and each circuit and dynamo panel 35 
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isolated by a slate slab 13in. thick, so that any breakdown is | "Triumph " mechanical stokers. The following additions to 
entirely confined to its own compartment. The fittings of | the existing plant have also been made :—An economiser, 
each compartment are similar to those previously described. | by Messrs. E. Green & Son, containing 360 tubes; a motor- 
There is only one set of 'bus bars, so as to simplify the board. | driven “Sirocco” fan by Messrs. Davidson, driven by a 
The framework consists of channel and angle iron, and no | 60 н.р. direct: current motor manufactured by the British 
wood or other inflammable substance is used anywhere. Electric Plant Co., and a surface condenser of 4,500 sq. ft. 
Below the platform, also protected by expanded metal screens, | surface by Messrs. Alley and MacLellan. The whole of the 
are the three-way cable boxes at which the main cables ter- | pipe work, of steel with cast-steel T-pieces and Hopkinson 
minate, and three-pole magnetic blow-out lightning arresters, | valve bodies, was supplied and erected by the Wearmouth 
with a non-inductive water resistance discharge for each Foundry Co. At the present time a load-factor is being 
feeder. Under the platform are also the three field rheoetats | obtained from this station of 41:6 per cent, and it is hoped 
and two exciting 'bus bars, together with one integrating | that a very material reduction in the cost of generation will 
wattmeter, with current and voltage transformer for each | shortly be made. 
generator. All cables are carried on insulators, mounted on Mr. Edward White, station superintending engineer, super- 
the iron framework, so that а fire about the board would be | vised the entire erection of the work inside the generating 
rendered practically impossible. The switchboard is sur- | stations, and has carried it out with great success. The 
rounded by an ornamental iron railing with polished teak | electrical contract has been supervised on behalf of the 
handrail, and the whole presents a very handsome | Electrical Co. by Mr. A. E. Hadley, with Mr. F. J. Rynd as 
appearance. | resident engineer. The whole of the work was carried out to 
wo additional Galloway boilers, 30ft. by Sft. Gin., have | the specification and under the superintendence of the borough 
been installed together with Galloway superheaters at the | electrical and tramways engineer, Mr. John F. C. Snell, to 
hack of each boiler, and each. boiler is fitted with the whom we are indebted for the above particulars. 


THE LIVERPOOL-SOUTHPORT ELECTRIC RAILWAY. 
(Continued from page 85.4. 


The four engines driving the 1,500kw. sets are of the hori- | pedestals, which are large independent castings resting directly 
zontal cross-compound type, with cylinders 32in. and 64in. | on the foundations. 
diameter by 4ft. 6in. stroke, and run at 75 revs. per min. They The engines are solidly constructed and of massive propor- 
were 5 by Messrs. Yates and Thom. The cylinders tion, the weight of each bed frame being 141 tons. Each 
are of the built- up type, with separate ends and barrel, the valves, crankshaft main bearing weighs about 11 tons, and the crank- 
shaft 17 tons, the cranks weighing 5 tons each. The pistons 
are of cast iron fitted with Ramsbottom rings, the low-pressure 
pistons having also bands of white metal to improve their 
wearing properties. The piston rods are made of Siemens- 
Martin steel secured to the pistons by means of large nuts, 
and are carried through the back ends of thecylinders. The fly- 
wheels are 22ft. diameter, and are directly attached by strong 
bolts to the magnet wheels of the alternators, which are other- 
wise independent of the flywheel. Each engine is fitted with 
a barring gear driven by an electric motor. The condensing 
plant for each engine consists of two Edwards air pumps 
worked from the low-pressure tail rod by means of links and 
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Fio. 4.—Onr or rug 1,500kw. ALTERNATORS. 


Fie. 5.— Tor HALF or ARMATURE Or 1,500kw. ALTERNATOR. 


which are of the double-ported type, being placed in each case levers. The condenser, which is of the jet type, is suitably 
in the cylinder end, which thus form the steam box. The placed relatively to the cylinder and to the air pumps, and has 
steam valves are worked by a modification of Messrs. Yates in connection with it a sluice valve and an automatic exhaust 
and Thom's usual trip gear, the closing of the valves being valve, so that the engines run non-condensing if necessary. 
accomplished by powerful vacuum dash-pots. Each governor The exhaust pipes from the main engines are 24in. diameter, 
is fitted with safety stop arrangement, independent of the cut- and connected directly to jet condensers. For the exciter 
off gear, which will completely stop the engine in the event of engines, fan engines and the boiler feed pumps there is an 
its reaching a speed 10 per cent. above the ordinary working : auxiliary surface condenser. 

speed, and will also shut down the plant in the event of any | The alternators are three phase, 25-cycle, the larger ones 
failure of the governing gear. The cylinders are bolted at the , running at 75 revs., and the smaller one (a 750kw. machine 
front end to a massive cast-iron bed frame of the Corliss trunk | coupled to a vertical cross-compound Yates and Thom engine) 
type (designed to bear upon the foundations throughout its , at 94 revs. per min., with a pressure of 7,500 volts per phase. 
entire length) having bored out guides formed in it for the These machines, as also the remainder of the electrical plant, 
piston rod crossheads. The outer or bayonet ends of these | were made made at the Preston works of Messrs. Dick, Kerr 
‘frames are bolted up to suitable facings cast on the crankshaft & Co. The magnet wheel is carried between the cranks, the 
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armature ring being erected on its own slide beds, concreted | There are three independent exciter sets each consisting of 
in and bolted down on the engine foundations. a standard Dick-Kerr four-pole 100kw. generator coupled to a 
The magnet wheel of the 1,500kw. generator carries 40 radial | Willans high-speed engine, running at 380 revs. per min., the 
cast-steel poles of oval section secured by tap bolts to the outside | working voltage being 125. They also operate the station 
rim of two finished cast-steel rings of massive T section. "These, | lights, the ash conveyor, and the barring motors. 
in their turn, are fixed to a cast-iron spider by 16 axial bolts. As already mentioned, the main switchboard is erected on a 
The pole tips are of laminated steel with a central air space— | gallery, beneath which are the working parts of the main 
corresponding to grooves on the pole sides and the clearance | switches in a fireproof high-tension chamber. The switch 
between the rotor rings dovetailed tight into the poles to keep | board is built up of 33 2ft. panels of enamelled slate. Start- 
the field coils in position. The latter are of bare copper strip | ing from the right there are swing brackets carrying two 
wound edgewise. The outer surface of the coils is left bare to | 'bus-bar voltmeters reading to 8,000 volts, a synchronising 
aid the dissipation of heat, while the central ducts on the poles ' voltmeter, and an Everett -Edgcumberotary synchroniser (see The 
give ample ventilation to the iron. The cast-iron spider is Electrician, Vol. L., p. 422). "The first 16 panels are as follows, 
built in halves and clamped on the shaft by four heavy bolts. from right to left: Five main alternator panels, one blank panel, 
The magnet rings are also in halves, but staggered relatively one total station power panel, six high-tension feeder panels for 
to each other and the spider, and shrunk together by double- distant sub-stations (Seaforth, Sandhills and Birkdale)and three 
headed keys. The slip rings are of cast-iron of stiff section, exciter panels. Then come the “local sub- tation panels ” for 
and are carried on either side of a cast-iron spider by axial the rotary converters and the continuous-current feeders. 
bolts insulated with ebonite. Three carbon brushes bear on First of these is the “sub-station total power received panel," 
each slip ring. The weight of the magnet wheel complete is then four panels for the high-tension side of the transformers, 
about 48,500lbs , of which the poles account for 12,800lbs. one blank panel, four rotary converter continuous-current 
and the spools 6, 350lbs. panels, one blank panel, one “ sub-station total power delivered 
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Fic. 6.—SEcTIoN о? 1,500 Kw. ALTERNATOR. Fic. 7.—Sectioxan Evevation or Rotary CONVERTER, 


The stator consists of a cast-iron frame carrying the core discs 
on its inner periphery. The core segments are of annealed 
iron, punched in sections with their paper insulations. The 
sections break joint to equalise the reluctance, and are strung ! feeders, and, lastly, one station lighting and blower motors 
true on through bolts that clamp them up between а deep starting panel, and swing bracket with rotary converter "bus- 


panel " (also comprising one sub-panel switch for starting the 

| 
internal flange and a stiff cast-iron end ring built in sections. | bar voltmeter and paralleling voltmeter. The blowers are for 

| 

| 

| 


rotary converter from the continuous-current 600-volt ‘bus 
bars), four continuous-current feeder panels for the line 


The complete stator weighs 75, 800lbs. Each coil is fully | the stationary transformers, which are of the air blast type. 
insulated, dried and tested to 15,000 volts before being All the high-tension switch gear, oil switches, instrument 
inserted in the slots. Special ventilation ducts are provided, | transformers and "bus bars are erected in the fireproof high 
the rotating field forcing cool air through these ducts and out , tension chamber already alluded to, the dimensions of which 
at apertures cored in the frame. The winding of each phase | are 79ft. by 12ft. It is constructed of steel girders and con- 
is distributed over two slots per pole. The connection is star | crete. Connection between the alternator armature and its 
with centre earthed. In each alternator provision is made | oil switch is made by a three-core high-tension lead-cov 
for shifting the stator axially by ratchet jacks to clear the cable passing along an independent duct through the founda: 
rotor and give comfortable access to the windings. tion up to the cellar ceiling. The rest of the high-tension 

Fig. 4 is from а photograph taken in the test-bed at the wiring is by single braided rubber-insulated cables. The instr 
Preston works, the position of the machines in the engine ments were supplied by Messrs. Elliott Bros. and the Stanley 
rooms rendering it difficult to take а good view in situ. Fig. 5 , Wattmeter Co, and are all worked through instrument trau“ 
represents the top half of the stator, and Fig 6 shows the | formers, none being connected directly on the high-tensio" 
alternator in section. circuits. 

The constructional features of the 750kw. alternator are Connection to each triplet of transformers is made through 
almost identica! with those of the 1,500kw. sets. a hook switch, oil switch and three cast-iron tail-end glands, 


| 
pushed with corrugated porcelain bobbins, piercing the front | 5,4501b., and the rotaries weigh 40,9401Ь. (armature 10,8801Ь. 
Each transformer is single-phase split- | and magnets 21, 380lb.). 


wall of the chamber. 
phase, and has two ро secondaries, the six of the 


triplet being grouped in double mesh to afford six phases for 


operating the rotary converters. Connection between the 
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The blowers, of which there are two 


in each sub-station, consist of a 5 H.P. motor, coupled on a 
combined base to a Davidson “ Sirocco" fan, which is keyed 
directly on the motor shaft. 


The capacity of each fan is 


grouped secondaries and the six rotary slip rings is made 5,000 c. ft. of air per min., at a pressure of 2in. to Зір. of water. 


through a pair of three blade switches carried on a stand, on 
| station, the first rotary converter has to be started from the 
A.C. side if the third rail is not yet alive. This is done simply 
by closing the three-phase switch, when the eddy currents 


which is also placed the equaliser switch for the series field. 
The most interesting feature of the alternating board is 
the high-tension oil switch, already referred to briefly. The 


Fie. 8.— ON or THE SU-STATIONS. 


handle of the switch is so arranged that it has to be lifted and 

ushed down again, whether for switching on or switching off. 
Two indicating lamps next to it show whether the switch is on 
or off. On the working parts of the switch in the chamber 
below is an overload release operated through a transformer 
circuit, and this can also be actuated by a small press switch 
on the switchboard next to the transformer handle. 


This is ' third rail. 


As no battery or induction motor is provided in the sub- 


induced in the pole-pieces and spool flanges 
are sufficient to bring the machine up to the 
speed of synchronism just as if it were an 
induction motor for the time being. On 
the sub-station switchboard there is a 
double-scale voltmeter, which is connected 
across the continuous-current brushes of the 
machine when starting in this way. When 
nearing synchronism, the oscillation of the 
needle of the voltmeter from one side to 
the other of zero is very plain, and the man 
standing near the machine closes the field- 
breaking switch on the rotary, thus ex- 
citing it, when the needle shows that the 
continuous-current volts across the brushes 
are of the right polarity. Should, however, 
the first rotary come up of the wrong 
polarity, it would be connected up to the 
continuous-current bus bar just the same, 
and the second rotary then would be started 
from the continuous current side ; for this 
purpose there is a double-throw reversing 
switch connecting the continuous-current 
bus bar to the starting bus bar. Up to the 
а the machine is started up with about 

alf normal voltage on the A.C. side, and the 
rotary requires about half a minute to come up to synchronism, 
taking nearly twice full load current. "When more than one 
sub-station is to be started at the same time, the first rotary 
in one cf them is started up with reduced volts ; and then the 
other sub-stations can be started up either in a similar way, or 
in the usual manner from the D.C. side with current from the 
The shunt field of the rotary is split up in four 


ЕЕ 


customarily employed for switching off, as it is more соп: | places in starting, so that there are only two coils in series to 
venient to tap the handle of this little switch than to lift up | decrease the strain on the insulation. When starting from 


and press down the main switch handle; moreover, it affords 
a test that the overload release is in order. The handles of the 
main switches are seen in Fig. 9, which although representing 
the high-tension part of one cf the sub-station switchboards 
illustrates equally well the corresponding panels of the switch- 
board at the power house. 

Thethreelargest sub-stations, Seaforth, Sandhills and Formby, 
have each four rotary converters, whilst Birkdale has three, 
provision being made in each case for extensions. Otherwise 
all the sub-station equipments are alike. Each rotary con- 
verter is arranged with its corresponding groups of stationary 
transformers alongside, as seen in Fig. &; the switchboard is 
on floor level, and is similar to the “local sub-station " part of 
the switchboard at the power house, and the high-tension oil 
switches are in a cellar beneath. 

The rotary converters resemble in their general lines standard 
continuous-current machines. They are 8-pole, developing 
600kw. on the continuous current side at 600-650 volts, the speed 
being 875 revs. per min. The core discs are segmental and 
dovetail into machined grooves on a cast-iron spider, the rim of 
which, following standard practice, is sectional, to avoid 
shrinkage strains. A section through the converter is shown 
in Fig. З. The machines are six-phase. The transformers 
have each a capacity of 200kw. ‘They are circular, and are 
built up of copper strip wound on edge. The secondaries are 
inside, next the core; the primaries above and outside. 
Ample ducts are left between the coils, core and casing 
to afford free passage for the air blast, which enters from 
an air-duct below the floor and may be regulated by a 
baffle above. The windings are accessible on unscrewing the 
sheet-iron sides. Each transformer weighs approximately 


2 * 
— — a P а — Е 
9, " 1 


Ето. 9.— Hian TENSION END OF SUB-STATION SWITCHBOARD. 


the A.C. side the shunt to the series field terminals is, dis- 
connected, otherwise there would be a short-circuited winding 
of very low resistance on the fields. This opening of the shunt 
across the series field is obtained by opening the equalising 
switch, which carries three contacts and is mounted on the 
same pillar close to the rotaries, with the two sets of three- 
phase low-tension switches going to the collector rings. 
(To be continued.) 
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A LARGE ELECTRIC TRAMCAR. 


The Hartlepool Electric Tramways Co. can 
olaim not only the credit of possessing the 
largest electric car in the B.E.T. organisation, 
but also the merit of having constructed it. The 
car in question has a seating capacity of 84 pas- 
sengers, 42 inside and 42 outside; and its entire 
construction was carried out at the Hartlepool 
depot to the designs and under the able super- 
intendence of the manager. The total cost (ex- 
clusive of trucks) was. £140. The following 
description, prepared by the manager, may be of 
interest. | 

The body of the car has been adapted from 
two obsolete car-bodies (see Fig. 8) and is sup- 
ported by & composite frame of channel iron 
girders and oak. T'wo longitudinal girders run 
the whole length of the coach, thus imparting 
great strength to the car; and the entire frame is 
bolted together by bolts of a driving fit into 
rimered holes. The roof, which has been con- 
structed with considerable **camber," is fitted 
with a strong sail-canvas covering tightly 
stretched over the whole area, and painted with 
several coats of oxide paint to ensure its being 
waterproof. The platforms are carried on oak 
bearers, two of which have angle-irons securely 
bolted to them as a precaution against sagging. 
As an additional safeguard against this contin- 
gency, the platforms have been given a slight 
rise towards their extremities. 

The staircases are of special design, the wind- 
ing reversed stairs being superseded by two 
flights of straight steps connected by a landing, 
the top flight being at right angles to the lower 
one, as may be seen in Fig. 1. In these stairs 
the treads are all of equal width; more head- 
жау” is thus obtained, and, consequently, the 
stairs can be used by elderly or nervous people. 
Another distinct advantage of this type of stair- 
case over the reversed staircase is that the car 
can be loaded and discharged with ease during 
bus times. The upholstering of the interior of 
the car is quite simple. The seats are covered 
with carpet of a warm red design, and the 
curtains are to match. Electric bells are in- 
stalled between driver and conductor; but 
the usual inside pushes have been omitted, as 
experience in Hartlepool has proved that they 
are liable to be used without reason. | — — 

The lighting of the car is effected by three 
series of five lamps. These include electric 
dash lights and two canopy lights on the 
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rear platfonn, which are so arranged that by means of a three-way 
switch they may be used at alternate ends of the car. One set is во 
connected that in the event of the main fuse being blown the 
lamps are extinguished, so that the trouble can be immediately 
located. The main electrical equipment consists of two 88N Walker 
motors operated by Walker controllers of the series-parallel type, 
and resistances on the “ Short" system. The arrangement is such 
that the car starts almost imperceptibly and without jar. 

The sand gear is of new design, the boxes being of extra large 
capacity. The mechanism is reduced to the fewest working parts, 
and consists of a vertical spindle having a mitre and seat аз іп а 


steam valve, а spiral spring being used to keep the spindle down | 


Fie. 8.— Овкогктк CAR Вору WITHOUT PLATFORMS, 


and the valve shut. The box is worked by a foot lever which lifts 
the spindle and releases the sand, the spring before-mentioned 
shutting it off again automatically when the foot punch is released. 

The trucks of this car are of the Brill maximum traction stan- 
dard type: other cars so treated, however, will be mounted on 
Brush trucks. The weight of the car when empty, but ready for 
use, is 13 tons 16 cwt. 

In conclusion, it may be stated that the car has undergone a 
series of trials, and has now started in service. So far it has run 
without a hitch. 


NEW ELECTROMAGNETIC TRACK BRAKE. 


The British Thomson-Houston Co. sends us the following par- 
ticulars with regard to an electromagnetic track brake for tramways 
which it is about to place on the market. From Fig. 1, which clearly 
indicates the general principles on which the brake has been designed, 
it will be noticed that the brake proper is suspended from а stiff 
bracket, which is fastened to the side of the truck, by means of com- 
pression springs and wrought-iron eye-bolts. By using compression 
springs the advantage is secured that, even if à spring should break, 
the brake shoes are kept clear of the track. The brake shoe itself 
consists of a substantial steel casting with & cored recess, containing 
the magnetising coil. This recess is closed at the top by a water- 
tight brass cap. A steel core extends through the coil, providing 
two magnetic circuits, each of which is completed by the section of 
rail immediately under the brake shoe. Wearing plates of cast 
steel are bolted to the under-side of the shoes in such a manner 


mentioned that the track brake is entirely independent of the 
ordinary hand brake. Fig.2 represents the application of this track 
brake to a maximum traction truck. For single trucks two shoes 
are used, the coils of which are connected in parallel, and for bogie 
cars four track brakes are employed, two in series and two groups in 
parallel. 


~ 
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Fic. 1.— GENERAL ARRANGEMENT Or ELECTROMAGNETIC TRACK Braxe. 


We are informed that the efficiency of the brake as an emergency 
and service brake has recently been demonstrated by a series of 
tests carried out under actual working conditions. A four-wheel 
double-deck car with two motors was used. The weight of the car 
was about 9 tons, and it carried five or six persons, engaged in the 
trials. Some tests made with the magnetic track brake are recorded 
below :— 


Emergency Stops. 


Speed on apply- Time to stop. Distance to stop., Grade down. 


ing brake. 
25 miles per оог. 4 seconds. 25yds. | * 14 
14 16 „ 563, | Level. 


"d 


— m 


Speed Regulation on Descending Grades. 


Speed maintained Grade. Current per motor. 
5 miles per hour. | G in 1 4 amperes. 
5 m 1 in 17 35 „, 
б 1 in 45 | 2 А 


The first test represents extreme conditions, such as а car running 
away down a steep incline, the stop being made in about 23 car 
lengths. 

The second test corresponds to the case of a car travelling at & 
moderate speed and obliged to pull up suddenly ; such a stop can be 


that they can be renewed without removing the shoe from the truck. 
The .nagnetising coil is supplied with current from the motors, when 
these are acting as generators, the current being led to the coil by 
means of flexible wires in duplicate, introduced through bushed holes 
into the recess of the cast steel frame of the shoe. 


\ 
Fro. 2. B. T.-H. Track BRAKE APPLIED TO A Maximum Traction Тасск. 


made in less than a car length. The second table is interesting 
inasmuch as it shows that a low and even speed can be maintained 
when the car is coasting down the steepest grades. If necessary the 


| ear can be stopped by further movement of the controller handle, 
It may be ! and held at rest by the wheel brake. 
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‚ THE RIÉDLER-STUMPF TUBBINE | to decrease the ventilating resistance. Between the rotor and the 


nozzle the clearance is, in the Moabit turbine, 3inm. (0°12in.) 
| | . measured radially and 10mm. (0:4in.) when measured in the axis 

Amongst the newer steam turbines is one developed by the | of the nozzle. The radial clearance has, it is said, been increased 
German Profs. Riedler and Stumpf, which is described in a recent | to 5mm. (0-2in.) without affecting the efficiency. The buckets of 


article in Engineering. | | | | a the rotor may be made of a simple U-shape, so that the steam 
The Riedler-Stumpf turbine occupies an intermediate position | jet is turned through an angle of 180deg. in its path through the 
between the De Laval and Parsons type of turbine. In order to 


reduce the speed of the shaft, wheels of large diameter are employed, 
made of a 10 per cent. nickel steel with the buckets cut into the 
periphery (Figs. 1 and 2). Contrary tothe De Laval construction, a 
rigid shaft is employed, which is supported by either one or two 
bearings. This is made possible by very accurate balancing. The 
centre of gravity in the 2,000 н.р. Riedler-Stumpf steam turbine 
installed at the electricity works of Moabit (Berlin) was, indeed, 
specified to be within O'Imm. (0:004in. of the geometrical | 
centre. This condition was fairly well fulfilled, and the centre of | 
gravity could afterwards be made correct within 001mm. (0:0004in.). | 


E Fic. 5. 
; ! bucket; or they may be as illustrated, representing a double U, in 
дел Al | which case the steam strikes the partition between the two buckets 
ш Al i and leaves on both sides. The first experimental steam turbine in 
ЙІ: the engineering laboratory of the Charlottenburg College was con- 
| 7 i structed with two rotors, 1:5 metres (4 9ft.) in diameter and pro- 
е 150 A| : vided with simple U-buckets, When working with condensation, 
^ ut Pockets Section A.B. Л E | 
Do 2 
^ YA : 
; Fig. 3. Z 
A у —— I-A i 
V A : | 
| Section р 1075 --------------- 7 RR su ET 
* Ше Аар 4 655. — A bei $10 + | | 
| | mY 33, 1 і 


\ 
0 = A 
* = N 
М Я х FAM — " 
B 225 : 1 2 _ z NN Муму у 
| m 2 WCs e 
е i - А — я ee eT С К 


e, 


mee, о HUE 


Sections АА B.B. CC. DD 


22 


— — — 


Fig. 4. Ето. 7. 


running at a speed of 3,000 or 4,000 revs. per min., is stated to | employed. In the latter case a steam consumption of 13kg. 
be imperceptible to the eye. Figs. 1 to 5 refer to this 2,000 H. p. (28&:9lb.) per brake horse-power hour was observed. In the 
turbine, Fig. 5 representing the nozzle ring. As seen from Fig. 4, | 2,000' H.P. turbine, already referred to, several concessions were 


In these circumstances, the motion of the turbine in question, when | both rotors were used; when non-condensing, only one wheel was 
the nozzles are square in cross-sections, and not elliptical as in the | made to simplicity at the expense of efficiency. Thus. Prof. 


^ м 


Fig. 9.— PLAN axon Exp ELEVITION or 100kw. Ser. 


Pe Laval type. They are made of round bored nickel steel tubes: Riedler states, there was a loss of steam velocity in the nozzles 
the portion below the stricture, the size of which depends upon the amounting to 5 per cent., a further loss of 15 per cent. in the 
desired expansion, is then drawn out square and finally cut! buckets and also a loss of 15 per cent. because the steam WI 
or obliquely, The complete nozzle-ring furnishes a full steam-jet allowed to enter the condenser at a high velocity. The a 
nog It partial admission is intended, the nozzles are united to an, weighs S50kg. 11.8901b.'. When the steam velocity is to be utilise: 
ano and the rotor biiehets not played upon by the steam are covered. twice, the inventors employ the reversing guide blades shown u: 
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Figs. 6, 7 and 8. Should the turbine rotate below its normal speed 
the steam will leave the buckets in a backward direction, and the 
object of these reversing guide-blades is to gather up this steam and 
to re-direct it either on to & second revolving turbine wheel or on to 
other buckets of the same wheel. 

А 20 н.р. turbine with one guide-blade ring and a diameter of 
800mm. (2ft. 74in.) was the first one of this kind built. When 
driving a dynamo at 3,500 revs. per min. it consumed 17kg. (37:81Ь.) 
of steam per brake horse-power hour non-condensing. Without 
the reversing guide-blades, however, the consumption was found to 
be 26kg. (57:71Ь.) Fig. 9 represents a 100kw. turbo-generator, 
built by the Allgemeine Elektricitáts Gesellschaft. Only two bear- 
ings, it will be noticed, are provided. 

More than two steps in compounding for the velocity are not 
advisable. By applying the compound principle to both the steam 
pressure and velocity, Profs. Riedler and Stumpf have succeeded 
in reducing the speed to 750 and even 500 revs. per min. In such 
cases the dynamo is placed between a high and low-pressure tur- 
bine; each of these may further be subdivided—that is, we may 
have two (or more) wheels, separated by a partition which com- 
pletely divides the casing, and each of the four wheels may have 
two rings of guide-blades. The turbine has also been built vertical, 
resembling the Curtis turbine arrangement. 

The following table relates to some tests of the 2,000 н.р. set 
alluded to above. It is stated that at subsequent brake tests, when 
the output was 1,917 H.P., a consumption of 7'9Кр. (17°6lb.) of steam 
per kilowatt-hour was observed, the speed being 8,800 revs. per 
min. : — 


Steam Steam Steam consump- 
Load. pressure. temp. '®©ЧЧШ. ' tion. Lbs. 
"MS Per | Lhe. per р.р m. 
er : . per Per Per Per elec. 
Ew. cent. | sq. in. Deg F. In. cent. kw.-h. h p. -h. 
Nov. 12, 1902 850 57 115 568 |976 92 209. 15:8 
Nov. 13, 14.02 830 57 116 554 | 276 92 204. 151 
May17,18,'03 554 37 99 523 | 265 89 , 220 | 162 
nearly 
129 562 | 25:5 85 19:8 | 144 


June 15, 1903 1,365 100 
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THE NATIONAL PHYSICAL LABORATORY. 


(Concluded from page 566.) 
Abstract of the report of the director (Dr. R. T. Glazebrook) : ~ 


PHYSICS DEPARTMENT —I. Exectraiciry. 


A.—Gencral Measurements. (Mr. Campbell and Mr. Melsom.) 
In addition to the tests mentioned in tke report of the Committee, two 
series of investigations on the change of resistance of metallic films due 
to annealing have been completed. 


Tests on Laboratory Instruments, &c.— The standard B.A. air con- 
densers were measured from time to time, their constancy being satis- 
factory within the limits of accuracy attained. An investigation was also 
made into the absorption in mica condensers by Muirhead and Carpentier. 
In connection with an endeavour to obtain steady temperatures, four 
thermostats have been tested, and the distribution of temperature in & 
well-lagged oven investigated. The electric clock, presented by Prof. 
MoLeod, was partially rebuilt and set up. It has now been going for 
about a month, and is at present under observation. In connection with 
the question of Matthiessen's standard of cepper conductivity a number 
of samples of copper were tested. For purposes of comparison, tests 
have been made upon seven samples of magnetsteel of high-class make. 
In connection with the l-ampere balance in course of construction, a 
short research was carried out on the rise of temperature of thin strips 
carrying various currents. In the same oonnection a number of samples 
of brass were tested for permeability. The standard Kelvin voltmeter 
has had its scale drawn, and is being calibrated at intervals. Some tests 
have been made оп а sample Bastian meter. With a view to the testing 
of ampere-hour meters on long runs, an investigation has been made 
upon sensitive relays, and an apparatus has been set up which automati- 
cally regulates current to one part in 1,000. A series of tests was made 
on the Crompton potentiometer belonging to the laboratory, and a 
number of instruments and resistances were tested for the photometric 
department. 

Apparatus.—The following apparatus has been constructed or 
installed :—Standard 0:001 ohm for 250 amperes, standard 0:1 ohm for 
15 amperes, potential-dividing box for 500 volts, regulating box (four 
dials and slide wire), four shunts for Weston voltmeter (1 to 25 amperes), 
set of standard coils to build up 10 ohms, ratio box (0:1 to 10,000 ohms) 
for condenser tests, air condenser for insulation tests, electromagnet to 
give H=1,000 for watch testing, set of coils (10 to 200 ohms), marble 
mutual inductance standard (0:0001 to 1 henry), shunt box and special 
key for insulation tests, three electric ovens for same, two clamps for 
high-voltage tests, shunt box and regulating resistances for workshop 
test room and set of regulating resistances (to carry 100 amperes) for 
low-resistance tests. 

B.— Fundamental Units. (Mr. Smith.) 

Experimental Work.—(a) Mercury Standards. — The work in connection 
with the mercury standards of resistance has been carried to a successful 
conclusion during the past year, and a full report is now ready for publica- 
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tion. Of these mercury standards, eight are of Jena 16" glass, and three of 
verre dur, the lengths of the 11 tubes varying from 60cm. to 120cm. 
Fittings for each tube have been constructed, enabling the measured 
resistance to either include or omit the end correction," the value of 
the latter having been determined for the special kind of connecting cups 
used. The resistance measurements were made by means of the Kelvin 
bridge, the potentiometer, and the Carey Foster bridge, the two former 
methods being adapted to either include or omit the end correction, and 
the last necessarily including it. The object of these different forms of 
measurement was to determine experimentally the best means of adapting 
the mercury standard as an easily reproducible standard for the labora- 
tory. The result of the observations on the whole 11 tubes shows that the 
difference between the international ohm, as defined by a uniform column 
of mercury 106:300ст. long and 14:4521 grammes mass at 0°C., is known 
to about 0:001 per cent. In order to render the experiments complete, the 
temperature coefficient of mercury in Jena 16" glass, and also in verre 
dur glass has been determined. The two values of the temperature 
coefficient of a constant volume of mercury as deduced from these 
measurements are in very close ement, and the probablo error of the 
whole determination is exceedingly small. It is proposed that these 11 
mercury standards be compared with the manganin and platinum-silver 
standard of the laboratory at least once in each year. In addition, some 
mercury standards of a more convenient form will be set up permanently 
in the coming year. The probability of changes occurring in these stan- 
dards owing to the strained condition of the glass is discussed in the 
report, and but very small variations are anticipated. Moreover, such 
changes are capable of detection by repeating the processes employed in 
the construction. The laboratory is, therefore, in a very firm position 
with respect to the reproduction of its unit. 


(0) Comparison of Units of Resistance.—Tho unit of resistance employed 
at the laboratory has been compared with that of the Board of Trade 
and also with the Reichsanstalt unit. The resulta of these comparisona 
were published in a Paper read before the British Association at South- 
port. A comparison with the international ohm has, of course, been 
obtained by means of the mercury standards already referred to. 

(c) Wire Standards of Resistance. А complete report dealing with the 

t and present values of the platinum-silver and manganin standards 
of the British Association was presented at Southport. Marked changes 
were noted in certain of the coils. In addition, there are several new 
manganin standards - some purchased, and others made at the laboratory. 
These coils range from 0:001 to 10,000 ohms, the coils from 1 ohm 
upwards having been kept under very close observation. "The lower coils 
are now being similarly observed, so that much information is accumulat- 
ing respecting the reliability of wire standards for accurate work. 

(d) Standard Cells. — The tests made on these have proved entirely 
satisfactory, but progress with new cells will not be madeuntil next year. 
For these, Dr. Carpenter has prepared several samples of mercurous 
sulphate. The whole of the cells made in 1902 are in good condition, and 
the change in voltage of the faulty ones has been very much as antici- 
pated. During the year several standard cells have been submitted for 
-— np results proving that the Clark cell cannot at present be regarded 
as liable. 

(е) Ampere Balance.—Experimental coils wound on marble have been 
constructed in the engineering department, and the necessary insulation 
teste, &c., made. Brass rods and castings intended for use in the con- 
struction of the balance have been tested for magnetic permeability with 
final satisfaction. 

C.— Electrotechnics. (Mr. Paterson.) 

This division is being organised for the purpose of undertaking tests on 
electrical instruments, such as ammeters, voltmeters, wattmeters, watt- 
hour meters, &c. 


Equipment.—Arrangements are being made for dealing with heavy 
currents, both alternating and direct, as well as high voltages. A 5kw. 
motor-alternator, presented by Messrs. Siemens Brothers, bas been put 
down and tested. Single-phase, two-phase and three-phase currents can 
be obtained from this machine at frequencies varying from 20 to 120 
alternations per second. Messrs. Siemens are also giving three high- 
tension transformers. The following apparatus has been purchased and 
delivered :—One 50 to 150-volt Kelvin electrostatic voltmeter, with mirror 
attachment; one 600-ampere Kelvin ampere balance; one 100-ampere 
Kelvin ampere balance ; one 10-ampere 1,000-volt Kelvin watt balance, 
with dividing resistance ; one 100-ampere 1,500-volt Siemens wattmeter ; 
one 10-ampere 1,500-volt Siemens wattmeter; one 16 to 320-volt 
Weston alternating-current voltmeter. Three Addenbrooke electrostatic 
instruments (wattmeter, voltmeter and ammeter) are on order for use in 
alternating-current testing. These will be used in conjunction with a 
slightly modified form of Mr. Addenbrooke's special switch box. Non- 
inductive series resistances and dividing resistances for high voltages will 
enable the apparatus to be used over a wide range. A special low- 
resistance potentiometer has been designed by Mr. Melsom, for use in 
direct-current measurements, and will be put in hand early in the coming 
year. 


IIL—TurnwxouETRy. (Dr. Harker and Mr. Hugo.) 

New Apparatus Constructed.—(a) Three new high temperature electric 
furnaces, with nickel heating coils. (5) Three annealing ovens for mer- 
cury thermometers, for 100, 250 and 450deg., heated in series from the 
100-volt lighting circuit, with heating coils of Eureka" wire. (c) Newsteam 
bath for mercury thermometers. (d; Five thermo.junctions for high 
temperature work. (e) Baths for high temperature fixed points of long 
stem thermometers. Boiling points of naphthaline and diphenylamine. 
(f) New ice baths for Tonnelot thermometers and for thermo-junctions. 

Research Work.—High Temperature Comparisons of Standards.—The 
research work of the department for the year has consisted mainly of a 
continuation of the investigation mentioned in last year’s report on the 
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various high temperature standards, In addition to the comparisons of 
gas and platinum thermometers. investigations have been made on the 
behaviour of thermo-junctions for high temperature measurement, and 
in particular the junctions of platinum and platinum-rhodium obtained 
from the Reichsanstalt, where they had been standardised at a number 
of fixed points by Dr. Holborn. риш {һе present year the inter- 
comparison of the gas thermometer with porcelain bulb, one of the 
platinum-platinum-rhodium junctions alluded to, and two different 
platinum thermometers has been continued, and after all corrections are 
applied the discrepancies between the different instruments are found to 
be very small. Between the two types of instruments least affected by 
temperature lag—namely, the platinum thermometers and the junctions 
—the difference in one set of experiments, extending from 500°C. to 1,000*C., 
never attains 1°C., and the several series of independent measurements 
with different fillings of the gas thermometer concord as closely as could 
be expected. The results of these experiments have been communicated 
to the Royal Society. 

Constants of Steam.—Conjointly with the engineering department 
work has been commenced on a redetermination of the constants of 
steam : the first of these undertaken being the specific heat of super- 
heated steam. An apparatus has been constructed and erected in 
the main engineering laboratory which promises to give satisfactory 
results. A heating coil of “ Resista,” a nickel steel of very high 
resistivity, has been built of thin strip, insulated with mica, by which a 
current of steam from the experimental boiler can be superheated up to 
about 300°C., the temperature of the steam being taken by thermometers 
in steel tubes at the points where it enters and leaves the superheater. 
For this small preliminary apparatus the maximum flow given by the 
boiler is 40lbs. of steam per hour with an atmospheric gas burner, but 
provision has been made to considerably increase this by addition of an 
air blast, when required. In the larger apparatus shortly to be constructed 
provision is being made to take all the temperatures electrically, thus 
obviating the many difficulties peculiar to high temperature mercury 
thermometry. 

| IIIL.—Mxr1RoLoev. (Mr. Keeling.) 

Tests.—'T'hese have comprised coefticients of expansion, tests of ‘‘ line” 
and end” measures of length, specific gravities (chiefly of rail steels 
for the Engineering Standards Committee), &c. 

Work Done.—Progress has been made with the standardisation and 
inter-comparison of the Laboratory standards. A steel H-form bar, 
divided on a platinum-iridium strip over 40in. into paths, has been 
delivered. A 36in. length of this bar has been compared with a cast- 
iron yard placed at the disposal of the Laboratory by the Board of Trade 
Standards Department, and also with the Laboratory metre. Using the 
latest determination of the relation between the yard and metre 
(1 metre —39:37011in.) and taking 16:67^C. on the hydrogen scale as the 
standard temperature for the yard, the two values thus obtained agreed 
to about one part in one million. Progress has been made with the 
calibration of the sub-divisions which, it is hoped, will be completed early 
in the coming year. In addition to the above, a nickel H-form metre has 
been acquired, and its error at 0°C. and its coefficient of expansion have 
been determined. Attention has been paid to the Laboratory's end- 
standards. The sub-divisions of the foot have been compared amongst 
themselves with a resulting change in the relative errors attributed to each. 


IV.—CuHEmistry. (Dr. Carpenter and Dr. Caspari.) 


Investigations of à somewhat extensive character have been made ona 
material used for electrical insulation purposes. The analytical work 
includes complete analyses of nickel-steel forgings, phosphor-bronze rings, 
mild steel rivets, steel rails, standard copper, water, coke and caoutchouc. 
In addition, analyses of some 30 iron-carbon alloys, made in the metal- 
lurgical department have been carried out. Further experiments on the 
preparation of pure mercurous sulphate for standard cells have been made. 


V.—MerTauturcy. (Dr. Carpenter and Mr. Keeling.) 


Apparatus.—Electrically-heated tube furnaces, suitable for cooling 
curve work are now installed. А potentiometer has been specially con- 
structed for use with the thermo-junctions employed in the measurement 
of temperatures up to 1,500-1,600?C. 


Research.—Some 33 iron-carbon alloys of great purity have been made 
by melting in a crucible furnace suitable mixtures of a low-carbon and 
high-carbon alloys. "These latter were kindly supplied by Mr. Hadfield. 
Each alloy weighs between 3lb. and 4lb. The carbon content varies from 
0:12 to 3:87 per cent., broadly speaking. by increments of 0:1 per cent. as 
aimed at. The range of temperature through which the solidification of 
each alloy extends has been determined. In addition, the various critical 
changes which take place before the alloy has cooled to the ordinary 
temperature have been investigated by differential coolings against 
platinum ; the results have shown the necessity of further micrographic 
investigation, as the alloys cool from 600-500"C. This is in progress. 

The series of medium-carbon nickel.iron alloys, referred to in sec. (2) 
Pied ide for the year 1902], have been prepared at the Hecla Works, 

heflield. Eight alloys, whose compositions vary as follows, have been 
ens 


Carbon. Nickel Manganese. 
Dr s a 0:47 : Nil 0:95 
B srera ets 0:50 ; 1:37 0-89 
. 0:46 is 2:19 0:83 
FFF 0:40 ; 4-18 0:75 
T 0 43 es 7:97 0-79 
FV 0:41 T 12:19 0:82 
„322 0:45 m 15 94 0:88 
EE 0:41 $a 19:81 бз 0:06 

Part of cach ingot has been forged to a bar 1]in. diameter. The 


test pieces of A, B, C and D have been prepared. Alloys E, F, G and H 
were so hard that they could only be machined after annealing at a par- 
ticular temperature, which was different for each alloy. The forging, 
machining and annealing have been done at Sheffield. The electrical 
conductivities of the forged bars have been determined at Bushy House. 


VI. Orrics. A.—Photometry. (Mr. Paterson.) 


Equipment.—The organisation of this department was begun in the 
early summer of the present year. The 300-volt battery kindly presented 
by the Electrical Power Storage Co. bas been installed, together with a 
regulating switchboard, and three separate circuits to the photometer 
room ; these, in addition to alternating-current leads and two circuits 
from the experimental battery, will fully meet all requirements for photo- 
metric work of incandescence lamps. The equipment of the photometer 
room has been carried out with a view both to rapid and accurate 
repetition work and convenience in experimental research. Messrs. 
Robertson & Co., Hammersmith, have kindly undertaken to make, and 
present to the Laboratory, а set of large bulb secondary standards, with 
voltages ranging from 100 to 250, and candle-powers from 8 to 100. 
Messrs. Robertson are paying special attention to the manufacture of 
these lamps, which will form a very complete set of standards. Four 
have already been delivered. The equipment for life teste is not yet 
complete. 

Apparatus.—The following are the principal pieces of apparatus :— 
one photometer bench (Reichsanstalt pattern) by Messrs. Schmit and 
Heensch, presented by Sir William Preece ; one Crompton potentiometer, 

resented by Messrs. Crompton & Co.; one Harcourt 10 с.р. Pentane 
p, presented by Sir William Preace; one Trotter bar photometer, 
presented by Mr. A. P. Trotter; three Fleming type large bulb secondary 
standards, presented by Dr. Fleming ; one Kelvin electrostatic voltmeter 
with mirror attachment and scale at 2 metres radius reading to у}; volt; 
one Ayrton and Mather reflecting galvanometer shunting a set of series 
resistances, used as ammeter ; one Ayrton and Mather reflecting galvano- 
meter with dividing resistances, used as voltmeter. An apparatus has 
been made for automatically regulating the voltage of lamps on life test. 
This is giving satisfactory results, and a larger piece of apparatus is now 
under construction for the same purpose. 

Tests.—The chief work undertaken up to the present has been the 
thorough investigation of a 10 c.p. Harcourt Pentane lamp, with a view 
to determine the variation of its light strength with barometric pres ure, 
as well as humidity and carbon dioxide in the air. Ia connection with 
these experiments, the chemical department has fitted up an apparatus 
for measuring the carbon dioxide in the air by titration method. These 
investigations will be carried on during 1904, but they are now sufficiently 
far advanced to enable lamp testing on a large scale to be undertaken. 

Abstract of report on the Observatory ‘Department for the year ending 
кошт 81, 1908, made by the superintendent (Dr. Chree) to the 

irector :— 

The work at the Kew Observatory in the Old Deer Park at Richmond, 
now forming the Observatory Department of the National Physical 
Laboratory, has been continued during the year 1903 as in the past. 


1. MAGNETIC OBSERVATIONS. 


The magnetographs have been in constant operation throughout the 
year, and the usual scale value determinations were made in January. 
The ordinates of the various photographic curves representing declina- 
tion, horizontal force and vertical force were then found to be as follows : 
—Declinometer: lem. O' 8'7; bifilar, January, 1903, for lem. ôH -= 
0 00051 C.G.S. unit; balance, January, 1903, for lem. òV —0:00049 C.G S. 
unit. On May 5 it was found necessary to readjust the position of the 
dots of light of ihe horizontal force curves, as their position had become 
too wide apart for safe registration. On July 22 the vertical force instru- 
ment was also readjusted. During the earlier part of the year the curves 
were generally quiet, but since June they have become more disturbed. 
The principal movements that were recorded took place on the following 
days :—April 6th ; June Ist, 2nd, 30th ; July 25th to 28th; August 11th, 
22nd, 26th; September 19th, 20th, 23rd; October 12th, 13th, 31st; 
December 13th, 31st. 

The magnetic storm of October 31st is much the largest recorded at 
Kew since February 14th, 1892. The curves for the 30th showed some 
disturbance of an ordinary type after 8 p.m. ; but the first distinct pre- 
cursor of the storm was a sudden movement at about 6:3 a.m. on the 31st. 
most conspicuous in the declination and horizontal force traces. Larger 
movements fol.owed at about 6:45 a.m., and the disturbance remained pro- 
minent until 7 p.m. or 8p.m., and continued very appreciable, especially in 
declination, until 4 a.m. next morning. During the storm there was an 
altogether exceptional number of large sudden movements, mostly of an 
oscillatory character. These were largest between 1:30 p.m. and 7 p.m., 
but more numerous between 10 a.m. and 1 p.m. The following were 
amongst the largest movements in declination: 70’ in 3 minutes at 
2:5 p.m , 66’ in 3 minutes at 2:12 p.m., 80’ in 6 minutes at 3:45 p.m. 
Between 6:50 p.m. and 7:12 p.m. there was a movement of 77’ to the west 
and return movement of 82' to the east. The extreme range of the 
declination needle during the storm was about 2jdeg. The value of 
the horizontal force at 1:26 p.m. exceeded that at 1:2 p.m. by 685 
(ly=1x10-5C.G.8.), a rise of 525, having occurred in 6 minutes. 
Between 3:16 p.m. and 3:36 p.m. there was a rise of 500. and between 
3:45 p.m. ind 3:53 p.m. а fall of 450). There were also large rapid 
changes in vertical force. In the case of both the horizontal and vertical 
components the trace went repeatedly off the photographic sheet, so that 
the full extent of the disturbance was not determined; the difference 
between the extreme values certainly exceeded 870 in horizontal force 
and 500 in vertical force. A brief account of the storm was communi- 
cated to Nature and The Electrician. Du 

The hourly means and diurnal inequalities of the declination and 
horizontal force for 1903 for the quiet days selected by the Astronomer 
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Royal have been tabulated as usual, together with the monthly means of 
the inclination as derived from the absolute observations, Owing, how- 
ever, to the disturbance of the vertical force produced by electric trams, 
it has been found impossible to tabulate the curves for this element 
satisfactorily. This has led to the omission of the tables of diurnal 
inequalities of vertical force and inclination published previous to 1902. 
A correction has been applied to the horizontal force curves for the 
diurnal variation of temperature, use being made of the records from a 
Richard thermograph as well as of the eye observations of a thermometer. 
The mean values at the noons preceding and succeeding the selected 
quiet days are also given, but these, of course, are not employed in cal. 
culating the daily means or inequalities. The following are the mean 
results for the entire year:— 

| Mean westerly declination 16° 40-5 W. 


From curves \ Mean horizontal force 0°18488 C.G.S. unit. 
From absolute obser- f Mean inclination........ 67 65 N. 
vations, corrected Mean vertical force...... 0:43784 C G.S. unit. 


The absolute observations have been reduced to the mean value for the 
day by applying corrections based on the diurnal variation observed in 
previous years. Observations of absolute declination, horizontal intensity 
and inclination have been made weekly as a rule. 

Between May 11th and 16th the superintendent and the chief assistant 
proceeded to Eskdale Muir, the intended site of the new magnetic obser. 
vatory, and took a number of magnetic observations. The weather was, 
unfortunately, wet and stormy, and somewhat unfavourable to field work. 
The observations did not disclose any source of sppreciable local dis- 
turbance, and the mean values obtained vis.: Declination 19° 6°-2W., 
inclination 69° 41°5N., horizontal force 0:16818 C.G.S.—seem con- 
sistent with the results obtained in that neighbourhood in Riicker and 
Thorpe's ‘‘ Magnetic Survey of the British Isles," when allowance is 
made for the secular change. 


Electrograph This instrument worked generally in a satisfactory 
manner during the year. The E.M.F. of the battery fell off considerably 
during theearly part of February; accordingly, on February 10th-12th, the 
spare set of 20 chloride of silver cells were charged up and used in place 
of the more faulty set of 20, while the remaining 20 cells were cleaned and 
re-charged. Opportunity was taken of this interruption to entirely dis- 
mount, overhaul and clean ail parts of the instrument. This was the 
only serious коре during the year. Determinations of scale value 
were made on February 13th, February 19th, July 13th and Novem- 
ber 20th. A series of curves usually 10 a month—have beon selected as 
representative of the variations of potential on electrically ** quiet ” days, 
defined as days when irregular fluctuations of potential are fewer than 
usual. Owing presumably in large measure to the fewness of thie 
selected days, the values deduced from the actual curve measurements 
show in some months a considerable non-cyclic element. This element 
has been eliminated from the diurnal inequality in the way customary in 
dealing with meteorological data. Owing to the pressure of other work, 
but few observations on the loss of positive and negative electrical charges 
have been made with the '' dissipation apparatus of Elster and Geitel's 
pattern. 


Inspections.- In compliance with the request of the Meteorological 
Council, the following observatories and anemograph stations have 
been visited and inspected: Stonyhurst, Armagh, Dublin, Kingetown, 
Valencia, Scilly Isles, and Falmouth, by Mr. Baker; Radcliffe Obser- 
vatory (Oxford), Aberdeen, Deerness (Orkney), North Shields, Alnwick 
Castle, Glasgow, and Fort William, by Mr. Constable. 

Atmospheric Electricity.—The comparisons of the potential, at the 
point where the jet from the water-dropper breaks up, and at a fixed 
station on the observatory lawn, referred to in previous reports, have been 
continued, and the observations have been taken every day when pos- 
sible, excluding Sundays and wet days. The ratios of the curve" and 
the fixed station " readings have been computed for each observation, 
and these have thrown considerable light upon the action of the self- 
recording electrometer, especially with reference to the insulation problem. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Thursday, March 17. 


Mr. R. W. PERKS, chairman of the Metropolitan-District Railway Co., 
detailed the history of that undertaking up to the period when 
Mr. Yerkes took in hand the electrical equipment of the Inner Circle in 
conjunction with a number of tube railways. His own opinion was, 
however, that the Inner Circle line had, for the purpose for which it was 
authorised, failed to accomplish its object, and that, owing to the expan- 
sion of London and the natural flow of traffic from east to west, it did not 
afford the public facilities which were anticipated. This view was 
&trengthened by the effect of the construction of the Central London 
Railway upon the traftic of the District undertaking. In consequence, 
the District Company was now trying to reduce the number of trains on 
the Inner Circle, and to give increased facilities to thc suburban lines 
with which their undertaking was connected. With regard to the 
electrical working of the Inner Circle, the District Company was now 
negotiating with the London aud North-Western Railway Co. for the electri- 
fication of the line from Earl's Court to Willesden. At present, however, 
the London and North-Western Hailway could not agree, and it would 
appear that the result would be that at Earl's Court steam engines would 
have to haul the London and North-Western trains to the Mansion 
House. That would be so inconvenient that he was sure it was an 
arrangement which would not last long. Witness then made refer- 
ence to the deep level railway from Earl's Court to the Mansion 
House, which was authorised some years ago, and went on to deal 
with the financial transactions of the District Company in connection 


with the electrification of the lines. He said that in 1900 they sccured 
a site at Lot's-road, Chelsea, for the purpose of their undertaking 
generally. Since then, however, the arbitration between the District and 
the Metropolitan Companies had taken place, and the result was well 
known. It had consequently been decided to erect a huge generating 
station at Lot’s-road for supplying power to the District Company and a 
number of tube railways, and the station was well on the way towards 
completion. The cost of the whole work would be £1,500,000, and the 
capacity of the station 60,000kw. 

Mr. GIBB: What will be the greatest distance to which you think 
you can transmit current ?—16 or 17 miles. 

Mr. PERKS continuing said that the company nad the greatest possible 
security by their arrangements for a continuous supply of electrical 
energy. The greatest possible interchange of traftic would take place 
between the tube railways and the District Company's system. For 
instance, the Great Northern, Brompton and Piccadilly Railway Com. 
үп trains would come to the surface some 300 yds. to the west of 

Vest Kensington Station. When the new system was installed, it would 
be possible to get from Hammersmith to King's Cross in 30 minutes, 
Charing Cross to Euston in 10 minutes, Charing Cross to St. Pancras in 
16 minutes, and from Charing Cross to Highgate and Hampstead Heath 
in 19 minutes. By means of the Baker Street and Waterloo Railway the 
Elephant and Castle would be 8 minutes from Charing Cross, and Baker- 
street 10 minutes from Charing Cross, and the whole distance from 
Hammersmith to Bow would occupy 39 minutes, 

Mr. E. B. TURNER, vice-president of the National Cyclists’ Union, 
E wiper the introduction of further tramways in London. Neither 
did he think that underground streets, if constructed, should be used for 
fast traffic, as the noise would be so considerable as to render it confusing 
to anyone to tell at what distance the on-coming vehicle was behind. 

Friday, March 18. 

Mr. PERKS, continuing his evidence, dealt with the question of the 
effect of the London County Council becoming a railway and transit 
authority for London and its suburbs. He considered such a course 
would be inexpedient, because the County Council would be a competitor 
with the railway companies. It would not properly discharge such 
duties, it had not the necessary experience; and as it would neces. 
sarily have to deal with outside areas, there was no means of harmonising 
the interests of the local authorities with those of the Council. In 
addition to this, it would raise the whole question of State-owned 
railways. He next dealt with the serious burdens imposed upon 
the suburban railway companies by the existing practice of Parlia. 
ment in connection with the acquisition and holding of land, and 
then drew attention to the heavy and progressive burden of local 
taxation upon railway companies in the metropolis. With reference 
to the establishment of a tribunal to deal with all questions 
affecting london and suburban railway, street and other traffic, his 
company was in favour of such a tribunal, which, however, he thought 
should not be without supervision by Parliament, or the Board of Trade. 
In conclasion, he made the following suggestions with a view to the 
improvement of the suburban services of London :—(1) That a serious 
attempt should be made by the directors of the Metropolitan and District 
companies to amalgamate those two undertakings. (2) That either upon 
the amalgamated undertakings, or upon the separate undertakings, there 
should be a uniform rate imposed for all classes regardless of their occu- 
pation or the time at which they may travel, some special provision being 
made for such passengers who desire for an extra charge to travel in & 
separate car. (3) That railway companies should have power to run 
upon main thoroughfares cars propelled by electricity or other power, as 
feeders for their main lines along routes beneath or over which it is 
inexpedient to construct railways, and that power should be given to the 
railway companies to subscribe to tramcar undertakings. (4) That the 

resent prohibition upon the railway companies acquiring and holdi 
and should be тошо, $0 that the railway companies may be encourage 
to construct suburban lines by looking, to some extent, for their remunera- 
tion to the increment which will take place from the value of the lands 
by the construction of the railways. (5) That the railway companies 
should be exempt from local taxation along routes where new competition 
has been set up by the local authorities running at the public cost 
competitive tramcar or railway undertakings. 

Mr. C. T. YERKES dealt first with the creation of a tribunal havin 
charge wholly or partly of the building of railways, tramways, &c., and sai 
there was no doubt in his mind that a tribunal of some sort should be 
formed. This present procedure by Parliamentary Committees was 
unsatisfactory, inasmuch as the members of the Committee were being 
asked too much of, there being serious questions to be considered of which 
in many cases they had insufficient knowledge. The tribunal in question, 
he thought, should (o isist of not more than five members. Не sug- 
gested that a tribunal should be appointed and not elective, and a fair 
salary be paid to each member as would ensure the devotion of the whole 
of his time to the work before him. The appointment should be for a 
long term of years, but no member should serve after the age of 65 years. 
The duties of the tribunal should be to report upon the practicability of 
all schemes for railways which it was decided to promote in Parliament. 
With reference to the procedure, he thought the present manner of 
obtaining information for Parliamentary committees was entirely wrong. 
The intention was that witnesses should give information so that the 
Committee might have a full understanding on the subject; but the 
method resolved itself into an examination by most astute counsel, and 
frequently the witnesses were made to say what they did not mean ; and, 
in fact, the whole subject was given very much the appearance of a trial 
in court. "Therefore, if there was a tribunal whose business it was to get 
full information and give it to the Parliamentary Committees, all tbis 
would be saved and the proceedings would be much less expensive. · 

The Commission adjourned, 
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THE ACCIDENT ON THE PARIS METROPOLITAN 
RAILWAY. 
The Committee appointed by the Paris Municipal Council 


to inquire into the disaster on the Metropolitain Railway in 


August last, has prepared a voluminous report which, we 
believe, will be shortly accessible to the public. The report 
embodies the main conclusions and recommendations of a 
technical report made by a technical committee consisting of 
MM. Mascanr, HOSPITALIER, BLONDEL and Picot, which is 
attached as an appendix. The document gives a history of 
the case and deals in lengthy detail with the construction, 
equipment, working arrangements, administration, Ac., of 
the line. What concerns us most are, firstly, the official 
account of the accident, its causes and results, and secondly, 
the recommendations of the Commission and the Technical 
Committee directed towards the avoidance of such disasters 
in future. As these give more precise information as to the 
cause of the accident than has been available hitherto, and 
include much also that is applicable to electric railways 
generally and underground lines in particular, we need 
not apologise for summarising from the Commission's report 
what must be taken as the authoritative and reliable narrative. 
The accident occurred on the evening of August 10, 1903, on 
the northern section of line between the stations of Barbes 
and Menilmontant. The stations in the order passed on an 
eastward journey are Barbes, La Chapelle, Aubervilliers, 
Allemagne, Combat, Belleville, Couronnes, Menilmontant, Prre 
Lachaise. The distances between stations are not great. The 
total length from Barbes to Pére Lachaise is under 2} miles. 
Couronnes and Menilmontant are separated by about 213yds. 
l'rom Barbes to near Combat the line is open ; the remaimler i 
in tunnel, including the stations. The line is a shallow sub 
way, not a “tube,” and both up and down tracks are in the 
one tunnel. Four-coach and eight-coach trains were in use, 
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the four-coach trains having one motor car and three trailers ; 
the eight-coach trains are simply two four-coach trains coupled 
tail to tail, so that there is a motor car at each end. The 
motor car has a cabin at the front end for the driver and the 
various apparatus, and carries two 100 H.P. motors on its axles. 
The two motor cars are connected by a set of cables running 
under the trailer coaches, and either controller deals with the 
current for all four motors, reversing being effected by electro- 
magnetic switches. We described the arrangement in The 
Electrician of April 24, 1903, and it is very similar to one used 
on the Liverpool-Southport Railway, and details of which will 
appear in our articles upon that line. The current is picked up 
from a third rail by four shoes on each motor car. The third rail 
was, at the time of the accident, continuous from end to end of 
the line, and fed by three sub-stations situated respectively at 
l'Etoile, Barbes and Pere Lachaise. The feeders had circuit 
breakers on the sub-station switchboards only. 

Kight-coach train No. 43, with motor car M. 202 leading on 
an east-bound trip, arrived at Barbes “ without incident“ about 
6:53 p.m. The station inspector noticed smoke rising from 
the “off” side, and called the driver's attention to it. He and 
the “chef "—the responsible officer in charge of the train— 
got down to examine the car, and found some of tho cables 
between the controller and one of the motors, and some of the 
casing of the shoe cables on fire. They ordered the passengers 
out of the train, used an “extincteur,” and afterwards a 
fire-hose to put out the fire, the shoes being raised and blocked 
up with wood out of contact with the rail. The fire stopped, 
the train started, evidently to run to the eastern terminus and 
get in the shed for repair. It may or may not be only a 
coincidence that the train had been out of service for several 
trips during the day, on account of repeated blowing of the 
fuses on the brake compressor motors. The fire broke out again, 
and, stopping at Allemagne to get an “extincteur,” the train then 
ran to Combat, where another “extincteur” and fire-hose were 
used.  Here:the wooden packing blocks put under the shoes 
fired, and the telephone in the station was used to get current 
cut off. After five minutes, the fire being out, current was 
ordered on, and again the flames burst out. Then an attempt 
to run with the rear motor car only having also failed, a 
message was sent to the following train to come on and help. 
This is in accordance with the rules then in force, and conse- 
quently the four-coach train No. 52 emptied out its passengers 
at Allemagne station, went on to Combat and started to 
push No. 43 home. The collecting shoes of M. 202 were not 
lifted, and very soon the burnt cables short-circuited to the 
frame, and again the woodwork blazed. "The coupled trains 
ran on until, at the entrance to Menilmontant station, loud 
reports indicated severe shorts; the driver of train 43 whistled 
to stop, and the trains came to rest with M. 202 enveloped 
in flames. The four men in the driver's cabin of that car 
jumped out, two to each side, and messages were again sent 
for the current to be shut off. This occurred about 7:37, say, 
45 minutes after the trouble began. What followed is well 
known. Neither the officials nor the passengers waiting in the 
station recognised the danger. Noattempt was made to uncouple 
and save the sound coaches. The blazing car was at the 
commencement of the platform, hardly clear of the tunnel, and 
directly under a corridor crossing the station roof, containing 
the booking office and approaches to the platform staircases. 
This corridor as weil as the upper part of the station was soon 
filled with dense smoke, and the station was left in darkness; 
the fire burnt through one of the two lighting circuits supply- 
ing the whole line, and the smoke hid the remaining lamps. 
The smoke spread through the tunnel to the Couronnes 
station in which was a train very full of passengers, having 


picked up many of those turned out of the preceding trains. 
The stationmaster was informed by telephone of the state of 
affairs, but these passengers in their turn refused to be con- 
vinced of the danger and did not attempt to leave the station 
until they saw the smoke pouring in from thetunnel. The exit 
was at the end of the platform from which the smoke came, 
and a large number of passengers crowded in the darkness to 
the blind end and were suffocated. Next morning 50 corpses 
were taken from that end, 25 from other parts of the station, 
seven from Menilmontant Station, and two from the tunnel. 

Such is the broad outline of the story that is told with almost 
cold-blooded precision of detail in Chapter IX. of the report. 
Following the Commission’s example, we will leave aside all 
questions of personal responsibility and conduct and glance 
over their recommendations for the prevention of similar 
accidents. The point upon which the greatest stress is laid 
by the Technical Committee is that it should he possible 
for the train staff to cut the current off the conductor rail at 
any point. That this may be done, they suggest that the rail 
should be cut up into a number of separately fed sections, such 
that not more than five or six trains can be on any one section, 
and that every train shall carry a “ short-circuiting Баг” which 
can be dropped across the conductor and running rail in case of 
need and so actuate the circuit-breakers controlling the section. 
This is otherwise described as “a metallic arrangement ( dis- 
positif") with an insulated handle," and is apparently to be 
operated from the driver's cabin. The next most positive pro- 
nouncement is that the lighting of the stations and tunnels should 
be provided from a number of sources, some of them entirely 
independent, not only of the traction supply—as the lighting 
always has been—but even of the company's generating and 
sub-stations, The Technical Committee has naturally discussed 
the rolling stock at considerable length, and with the majority 
of its recommendations we find no fault. But there seems to 
be a notion running through this portion of the report that 
the non-inflammable car is at present hardly attainable—that 
short-circuits must be expected, and that when they do occur 
some risk of fire is unavoidable. So they cling tenaciously to 
their homoopathic cure (only with a maximum instead of a 
minimum dose) of the * short-circuit bar." We are not sure 
that it is quite safe or quite easy to provide in practical shape, 
and fully understand the exceeding reluctance of the Metro- 
politan Company to put such a tool into the hands of every 
train crew. A considerable measure of technical education, 
and education of judgment, too, will have to be applied to 
the train staff to guide its members to a discreet use of such 
an appliance. | 

The Committee has inverted the proper order of the measures 
required. We should draw the lesson, first, that the essential 
condition of safety is to design and equip the motor cars in 
such a way that ignition of combustible material is hardly 
possible. The story of the accident seems to show that 
motor car No 202 did put up with a long-continued bad 
treatment before it blazed up irremediably, and that, in 
fact, the feeding system used—though open to criticism— 
did not appreciably interfere with the removal of the 
fault until the motor car was a mass of flames and was 
destroying the lighting and, probably, the telephone circuits. 
We cannot understand why the fuses or circuit-breaker on the 
car did not operate, or, if the fault was in the shoe cable, why 
the shoes were not lashed up clear of the rail or the cable 
disconnected. By an exercise. of common sense and ordinary 
skill the faulty train could certainly have been run into the 
shed without any approach to disaster. Dut with rubber-covered 
cables boxed in with wood, a shoe that cannot be readily lifted 
from the rail, and circuit-breakers or fuses set for too heavy a 
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current, it is conceivable that a short-circuit may put a car 
into a blaze in a few seconds, and constructions carrying such 
risks must be avoided. Mr. TROTTER’s report on the Liver- 
pool Overhead Railway accident went somewhat fully into 
these matters, and the lines of safe design are well indicated. 
The recommendations of the Technical Committee follow 
these lines; we are sure that cars constructed in accordance 
therewith would be very much safer than the Committee seems 
to think, and that the “sectioning” of the third rail and the 
provision of short-circuit bars take a secondary place. The 
various and manifold recommendations as to structural im- 
provements, separate lighting, clear indication of exit directions, 
and removal of obstructions from the platforms, staircases 
and gangways of the stations, are all to the good but hardly 
essential. Nothing will ever make it safe to burn a train in a 
tube or tunnel, and on the much disputed question of ventila- 
tion there appears to be only a choice of evils. 

Apart from the material there is an important lesson as 
to the personnel. The mere relation of what happened to train 
No. 43 suggests that neither the train men nor the station 
staff had been instructed how to deal with an electrical fire. 
The driver and chef struggled with a bad short-circuit for 
nearly an hour and showed no signs of panic or lack of 
courage. They soaked cables and shoe insulators with water, 
and tried again and again to go on with their own motors— 
until the car was ablaze they stuck to it. A very little know- 
ledge would have prescribed a different course of action, and a 
very little judgment would then probably have shown them 
that they could not safely put pressure on to cables that had 
evidently broken down and fired badly before the first dis- 
covery. The report is well worth reading, and may give 
useful lessons on many other points than the salient ones here 
noted. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. ] 


Subjective Effect in N-ray Observations.—O. Lummer points 
out a source of error in the observation of N-ray effects which 
may easily mislead the observer. It is the conflict between 
the rods and cones of the retina in viewing a faintly luminous 
object. According to Von Kries, the cones are the colour-seeing 
light apparatus, and the rods are the colour-blind “ dark appara- 
tus.” The rods have the faculty of considerably increasing 
their sensitiveness in the dark. But they are absent on the 
fovea centralis, and are, therefore, inactive when the eye is 
fixed upon an object. On interposing a lead screen between 
the faintly luminous object and the N-rays, the observer would 
naturally fix his attention more sharply upon the object in 
order to observe the effect. The rods are thus placed out of 
action, and the object would naturally appear to lose in bright- 
ness. The author admits that this view leaves many of the 
effects described unexplained, and that any objective proof of 
the effects of N-rays would dispose of his argument. 


[O. LoxwEn, Phys. Zeitschr., March 1, 1904.) 


Transparency of Bodies for N-rays.—E. Bichat has examined 
a number of metals for their transparency to N-rays, and 
found that they show a well-marked selective absorption. 
Aluminium and silver are the only metals which transmit all 
the N-rays. On the other hand, palladium, nickel and iridium 
intercept them all. Copper, glass and. zinc are opaque for all 
waves whose index of refraction in aluminium Ties below 
1:18. Pure lead is, strangely enough, transparent for some of 
the greater wave-lengths. But this transparency is masked, as 
a rule, by the opaque film of carbonate which clings to the 
commercial metal. Zinc oxide, on the other hand, is trans- 
parent, and the author can tell a piece of wood painted with 
white lead from another piece painted with zinc white by 


means of the N-rays, The selective absorption of N-rays 
offers a ready means of isolating definite homogeneous beams. 
E. Bicnar, Comptes Rendus, February 29, 1904.) 


The Diastoloscope.—C. Charrié has invented a new optical 
instrument of remarkable power, which he calls the “ diastolo- 
scope." It is a kind of eye-piece, which is attached to a 
microscope in place of the ordinary eye-piece. Instead of 
lenses, it contains two cones on the same axis. The field of 
view shows a central blank space surrounded by a ring, in 
which the object under examination appears considerably mag. 
nified, though distorted. The distortion does not interfere 
with the mapping out of hitherto undiscoverable detail. The 
author reproduces photographs of diatoms showing consider- 
able dilatation and detail, and expects to realise magnifications 
of 6,000 diameters. 

[C. CHARRIE, Comptes Rendus, February 29, 1904.] 


Motion of Radium in the Electric Field.—J. Joly has dis- 
covered that a light disc, delicately suspended, and coated 
upon the one side with a few milligrammes of radium bromide 
of high activity, exhibits, when an electrified body is brought 
near it, motions very different from what would be observed 
in the case of an inactive substance. The electrified body, 
whether positive or negative in sign, repels the suspended 
body if brought up to it on the side coated with radium, but 
attracts it if presented on the naked side. Two explanations 
are possible. The effect may be ascribed to the presence of 
electrified particles or ions of both signs in the region between 
the radium and the fixed electrified body. Then if a plus 
charge is presented opposite the radium the positive particles 
are repelled against the vane, while the negative particles are 
withdrawn. The repulsion, since it hits the vane itself, will 
be the only effective force. The same thing, but with signs 
reversed, will take place if a minus charge is presented to the 
disc. Another explanation is that the presence of the charged 
body induces a charge of opposite sign upon the radium, and 
repels the charge of the like sign to the remote side of the 
disc. The first (attractive) charge rapidly dissipates owing to 
the ionising influence of the a-rays, and the second (repellent) 
charge alone remains to exert a mechanical effect upon the 
vane. The author decided between the two. theories by 
having two vanes connected with a wire and suspended in a 
Coulomb balance. He then obtained an attraction instead of 
a repulsion. The repulsion was restored on breaking the 
metallic connection between the vanes. This shows that the 
second explanation is correct. For when the repelled charge 
can escape into the other vane, its repelling action disappears. 

[J. Jory, Phil. Mag., March, 1904.! 


Luminosity and Conductivity of Flames.—It has been known 
for some time that the introduction of chloroform into a flame 
coloured with the salts of lithium, potassium or other metallic 
salts considerably reduces the luminosity of those flames. 
Since no corresponding change in the conductivity has hitherto 
been observed, it is currently assumed that there is no connec- 
tion between luminosity and conductivity, although Arrhenius 
suspected a connection between the luminosity of a gas іп а 
vacuum tube under the influence of cathode rays and its con- 
ductivity. F. L. Tufts has now devised a more sensitive 
method of studying the conductivity of flames by means of 
electrodes consisting of platinum wires treated with calcium 
oxide. He obtained a close correspondence between luminosity 
and conductivity. Thus the introduction of chloroform into a 
lithium chloride flame reduced its luminosity of the red line 
to 64 per cent. of its original value, and reduced the current 
through the flame at the same time to 62 per cent. of its 
original value. The corresponding figures in the case of sodium 
chloride were 78 and 73. In the case of calcium chloride the 
current was reduced in a greater ratio than the luminosity, 
but this may be explained by the fact that there is a spectrum 
of calcium chloride independent of the spectrum of the calcium 
and its oxide. 

[F. L. Tres, Phys. Zeitschr., March 15, 1904.) 


Action of Magnetic Fields on Phosphorescent | Substunees.— 
C. Gutton recently (Lhe Electrician, this volume, pp. 696 an 
740) reported an intensification of the luminosity of a phos 
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phorescent substance when placed in a non-uniform magnetic 
field. He has now discovered another and equally interesting 
effect —viz., an intensification of the luminosity when the sub- 
stance is placed in a uniform field which varies in time. 
Whenever, in fact, an E.M.F. is produced in the phos- 
phorescent substance owing to its being cut by moving lines of 
force, it shines out. The author describes three different 
experiments which show this effect. In one of them the phos. 
phorescent calcium sulphide is placed in the centre of a coil 
63cm. long and 13cm. in diameter, traversed by a current of 
0'4 ampere. When the current is gradually reduced (о a very 
small value by means of a rheostat, and while it is being so 
reduced, the screen shines more brightly. It does the same 
while the current is being gradually restored to its former 
value, but not while the current is kept at a constant value. 
When the screen is kept fixed and the coil is moved in any 
direction perpendicular to its axis, the luminosity also increases, 
but not when the coil is moved in a direction parallel to the 
axis, since there are then no lines of force cutting the sulphide. 
A uniform field due to a distant magnet may also be used. 
Thus the author rotated a magnet about its axis and observed 
a flickering of the screen some distance off. He also had a 
bar magnet moved about in an adjoining room, with the same 


result. 
(C. Остток, Comptes Rendus, February 29, 1904.) 


THE RAILWAY ELECTRIFICATION PROBLEM AND 
ITS PROBABLE COST. 


The following is an abstract of the discussion that took 
place in connection with the Paper on this subject read by 
Mr. F. F. Bennett at the Institution of Electrical Engineers on 
March 10th. The Paper was published in an abridged ‘orm 
in our last issue: — 


Mr. H. M. SAYERS, in a communication read by Mr. W. M. Mordey, 
smid that Mr. Bennett's whole argument and train of calculations were 
based upon such an unsound foundation that it could be expected to carry 
no conviction whatever, and might even have the unfortunate effect of 
persuading some that electrical engineers did not understand the elements 
of the problem. Mr. Bennett's fundamental error was that of © averaging." 
He taken the total railway traftic, receipts, train mileage and other 
relevant figures, and assumed that if he divided these out equally among 
& number of equal areas, then he might say that the cost of electrifying 
such an area, the working costs, the receipts and the profits might be 
properly taken as representing pro rata similar figures for every other 
area, and, therefore, for the whole country. This method had the effect 
of ignoring entirely some of the facts which formed the most difficult 
problems in the way of general railway electrification. The assumption 
was so far from the facts that to treat it as even an approximation 
suggested want of acquaintance with the problem. Take away the 
following nine of Mr. Bennett's 65 “areas”: Metropolitan, Bristol, 
South Wales Coalfields, Birmingham, Hull, Sheffield, Manchester, Liver- 
pool, Leeds and Bradford, Newcastle-on-Tyne—and consider how much 
the output, load-factor and traftic receipts of the remaining 56 would 
be reduced. Further demonstration was hardly needed to prove that 
the (average area of Mr. Bennett's was a purely imaginary entity. 
It followed by no means that the fat districts compensated for the 
lean. Working one station at a poor load-factor was not in the least 
compensated for by working another at a good one. One was simply 
better off without the lean district. The cost of distribution was even 
more hopelessly against the thin district fur reasons that need not be 
gone into there. Mr. Bennett had not only averaged things geographi- 
cally, but also in respect to time. The whole year's passenger figures were 
smoothed out over 18 hours of 865 days, and the average load, &., so 
arrived at was taken as that to be provided for. For goods 24 hours per 
day was taken. It did not need to be a good railway expert to know that 
there were not only great differences in railway traffic as between one 
season and another, week-days and Sundays, but also as between hour 
and hour of each week-day. These traffic peaks were what deter- 
mined the provision for generation and distribution of power, and, of 
course, the whole of the financial results, and this time-averaging, just as 
much as the area-averaging, had the effect of greatly reducing Mr. 
Bennett's figures for capital expenditure, improving his load-factor, and 
generally putting a rosy colour upon his estimate. A comparatively 
minor point, yet making for the same result, was his estimate of power 
needed for the mean train. A mean speed of 24 miles per hour was 
taken, and the figures of tractive effort put forward as the basis of the 
power calculation was merely that needed to keep a train of 200 tons 
weight in motion at 24 miles per hour on a straight level track. No 
allowance for acceleration, nothing for gradients, nothing for curves. The 
5°3lb. per ton placidly assumed would be doubled on a rising gradient of 
1 in 420, even on a straight line. A side-on gale would add as much 
more, Falling gradients were far from compensating for rising ones. 
Jt was difficult to suppose that Mr. Bennett has not seen the diagrams 


and Papers that have taken so large a space in the technical 

ress of late months, demonstrating the large amount of energy called for 

y quick stopping and starting, but he made no sign of knowledge. On 
the other side the estimates were made out on the basis that 50 per cent. 
of the power generated would be lost in distribution, and that ro 
converter sub-stations and continuous-current distribution would be ; 
The distribution efficiency—i.e., from switchboard to car wheel: —might 
not be much underestimated with the converter system suggested, but by 
means already in sight better results might safely be expected. No one 
could suppose that our general railway electrification was going: to 
be based on ro converter sub-stations. Something much simpler and 
more economical in both capital and working expenditure would be 
necessary, and there were hopeful signs that it will soon be available. 
He (Mr. Sayers) desired to make it clear that he believed general railway 
electrification would come, and be an economic and social success, but he 
thought it all the more unfortunate that a Paper on this subject shculd 
be based upon unsound premises that would give the impression that 
electrical engineers have not begun to appreciate the realities of the case. 

Mr. J. W. JACOMB HOOD (London and South-Western Railway Co. 
said he supposed that no one thought the great railway problem woul 
be solved in this particular way, even assuming that the financial difficul- 
ties did not dand in the way, which, of course, they did. It was fair to 
enquire whether the power that Mr. Bennett proposed was anything like 
sufficient. This was really the most interesting point for such a grand 
question as this. Mr. Bennett appeared to have taken a wrong basis for 
his figures in assuming that the mechanical horse-power of the train on 
his 900-miles area would be a guide for such a scheme as the general 
electrification of the railway system of England, If electritication was 
justified at all, it would involve more trains and faster trains, and, con- 
sequently, a much larger borse-power than existed to-day. Then, again, 
the tractive effort formula which the author used, made no allowance 
for the numerous difficulties that were constantly ensuing, and to suggest 
to the world that a tractive effort of 5:3lb. per ton was sufficient was a 
mistake, This same formula had been ө by Mr. Langdon, aud some 
severe comments had been made concerning it. Mr. Langdon had 
suggested the use of 10,000kw. upon 50 miles of railway, and this was & 
better guide than the suggestion of 10,000kw. of plant for the running of 
235 miles of railway made by Mr. Bennett. During last summer this 
question had been investigated by his company, Taking as example a 
service of trains which indicated the load of the London and South. 
Western Railway between London and Southampton on the day befcre 
Coronation day in August, 1902, by assuming an average fixed weight 
for passenger trains and & fixed weight for goods trains, and taking the 
speeds from the time table diagram, and also assuming the whole service 
to be run againet a gradient of 1 in 750, the maximum mechanical work 
done was 875,000,000 foot-pounds a minute. This meant that a gene- 
rating plant of 20,000kw. for that 80-mile section would be needed, and 
this bore out Mr. Langdon's estimate somewhat of 10,000kw. for 50 miles. 
In these circumstances, Mr. Langdon's estimate of £10,000 per mi'e 
would also be more accurate than Mr. Bennett's, which was under £7,000, 
and this increase would again raise Mr. Bennett’s estimate for the cost 
г train-mile by 14d. Апоіћег figure which would not hold water in the 

aper was the cost of coal—viz., 78. 1144. per ton. He did not know 
what the experience of other companies was, but he was perfectly certain 
his company could not buy coal for that price. Personally, he did not 
think the average price could be put at less than 10s. per ton, and if this 
were 80 the cost per train-mile would have to be raised by another half. 
penny, and this would make the total cost per train-mile something like 
113d. Again, the author compared the cost for electrical working per 
train-mile with the cost per train-mile deduced from the Board of Trade 
return for 1901. The average price per train-mile in this return was 
12·105d., but the return for 1902 showed a considerable reduction in the cost 
of haulage per train-mile. Of the 11 great companies in the country which 
worked between them nearly two-thirds of the train-mileage of the 
country, the total cost for haulage, according to these more recent returns, 
only amounted to 11 54d. per train- mile on the average. Of these 11 com- 
panies only three were above the average, the rest being all slightly below 
the average, so that on Mr. Bennett's showing the advantage of electri- 
fication disappeared at once. Therefore, he ventured to tbink that Mr. 
Bennett had not made the best of his case. First of all, the electrical 
train-mileage must evidently be very much larger than the steam-mileage 
of to-day. Incidentally, he wished to point out the absurdity of using the 
train-mileage as a measure of the work done on railways. The latter part 
of Mr, Bennett's Paper dealt with the question of whether general elec. 
trification would secure an increase of profits to the companies, and the 
manner in which it was treated was an obvious one to anybody—viz., 
that with an inerease of passengers at the same fares there would be an 
increase of profits. But there was another way of dealing with this 
question—viz., from the point of view of the rides per head of popula- 
tion. The rides per head of population in New York city during 1902 
amounted to over 400, whereas in Greater London they were only 120 
and in Great Britain only 40. He was sorry to see Mr. Bennett give up 
the electrical question for a moment at the end of the Paper in order to 
have a dig at the railway companies in a manner quite unworthy of him. 
Arguments such as those in the latter part of the Paper with regard to 
comparison of freight rates could hardly do for an Institution such as 
theirs. The comparative figures at the end of the Paper were explained 
away by themselves, because it was comparing like with unlike—viz., 
water carriage with railway carriage. It had been stated over and over 
again that, if the conditions were equal, the rates would be equal, but the 
conditions were not equal in the instances mentioned by Mr. Bennett. 
For instance, the carriage of foreign pianos was a part of a hipload, 
whereas the railway rates were for a single piano. If the English piano 
maker would only ship his pianos to London in train loads the thing 
was done. 
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‚ Mr. G. J. MORBISON said he only wished to deal with one point, which 
might be called a detail, but he ventured to think it was the whole crux 
of the case—viz., the possible speeds on electric гес In working 
out his scheme, Mr. Bennett had made it quite clear that, in order to 
carry the traffic proposed, the speed must be increased by about 70 per 
cent. But he thought he would be borne out by a good many when he 
said that we had very nearly, if not quite, reached the maximum speed 
which it would be possible to attain on English railways. He knew very 
well what had been done in Germany, on a permanent way no better— 
and probably worse—than what existed here; but that particular line 
upon which 200km. per hour had been reached had no over-bridges, 
no curves of a less radius than 2,000 metres and also no junctions. We 
had none of these conditions on English railways. On ordinary local 
lines in this country, which often formed part of the main line, the curves 
were very often severe, and the shock from rounding these at high speed 
was very great. But evenif the shock could be got over, there was the 
super.elevation of the rails, which would have to be increased for the 
quick traing, which would not be applicable to the slower trains. 
with the over-bridges that now existed, to super-elevate the rails sufficiently 
for the quick trains would bring the sides of the trains against the bridges. 
This was a serious matter, although in tunnels it would not be quite so 
bad, as the speed was slower; but if all the bridges had to be rebuilt the 
expense would be very considerable. Then there were the junctions, and 


if there was & junction one line at least must be curved, and in many | 


cases two. But on a junction it was not possible to put any super-elevation 
at all, because the rails would not cross each other unless they were all on 
one plane. Therefore, at the junctions all trains must slow down, and if 
this had to be done at every junction it would be impossible to get up any 
higher speeds than those which at present obtained. Consequently, no 
system of working even the minor traffic of this country electrically 
which involved a material increase of speed in the quicker trains was 
really worth serious consideration, unless the problem of so altering the 
lines as to make them carry the quick trains was also fully dealt with. 
Possibly it would be found cheaper to make entirely independent lines for 
the fast traffic than to try to alter the existing lines, and this was a 
question which would have to be gone into before the possible number of 
assengers which would be carried through running the trains at a 
igher т was considered. : 
No other members desiring to speak, and Mr. Bennett not being 
present to reply to the discussion, the debate was then closed. 


DIRECT-READING MEASURING INSTRUMENTS FOR 
SWITCHBOARD USE.* 


BY KENELM EDGCUMBE AND FRANKLIN PUNGA. 


GENERAL CONSIDERATIONS. 


" Accuracy.—The great difficulty which is met with in the design 
of electrical measuring instruments is the smallness of the forces 
dealt with. It is clear that the greater the force for a given weight, 
the smaller will be the frictional error; but unfortunately, any 
attempt to increase the force beyond a certain point is almost 
invariably accompanied by increased electrical errors, quite apart 
from the question of excessive power consumption. Amongst 
mechanical errors, besides friction, must be included set and varia- 
tion in strength of the springs, want of balance in spring-controlled 
instruments, and also, of course, any deformations which may have 
taken place owing, for example, to rough handling. The electrical 
errors include those due to hysteresis, eddy currents, frequency, 
wave form, changes of temperature, weakening of magnets, disturb- 
ing magnetic fields and so forth. Unless great care is taken in 
marking the scales large calibration errors may creep in, quite apart 
from the question of the accuracy of the standards used, and in this 
respect the card or paper scale is, as a rule, much to be preferred to 
the engraved or painted dial. 

Errors of reading can hardly be looked upon as belonging to the 
instruinent, as they depend greatly on the skill of the observer; but 
at the same time, some forms of pointer and scale are much more 
easy to read than others. This is a matter of considerable impor- 
tance, which does not always receive the attention it deserves. A 
pointer which is well adapted for reading at a distance is usually 
ill-suited to accurate work, and vice versa. Accuracy of reading is. 
obtained in the case of central-station instruments by making the 
scales long and the pointers bold, so that they can be readily seen 
at a distance; while for testing work a mirror is usually provided 
under the pointer, which latter should be flattened out so as to 
present a thin edge to the observer. For this kind of work a scale 
more than 6in. in length will be seldom found advantageous, as the 
increased weight of the moving parts introduces errors which more 
than counterbalance the increased accuracy of obscrvation. 

While the electrical errors, with the exception of those due to 
external magnetic fields, can be very fairly expressed as а per- 
centage of the reading, the mechanical errors are more accurately 
given as a constant deflection of the pointer; thus the accuracy of 
an instrument should strictly be expressed in some such form as 
^r W^. As a compromise, makers often specify the accuracy 


* Abstract ofa Paper read before the Institution of Electrical Engineers 
last night. 


Again, |. 


‘have been about 5in. 


‘as so much per cent. of the maximum reading, as distinguished from 


a percentage of the actual reading. A better system, and one which 
is now adopted by at least one firm of consulting engineers in their 


specifications, is to demand a certain accuracy throughout, expressed 


as a percentage of the maximum reading, and a greater accuracy 


from, say, two-thirds of full load upwards. 


As regards the actual value of the various errors, it is, of course, 


extremely difficult to lay down even approximately what is to be 


expected. W. Marek (Elecktrotechnische Zeitschrift, 1902, p. 447), 
from a number of very careful experiments, gives the following 
values for direct-reading laboratory instruments of the very highest 
class provided with mirrors under the pointer :— 

Errors of reading, + 0°07mm. (+ 0:0028’). 

Frictional errors less than 0-1mm. (0:004"). 

Calibration errors, 005mm. to 0-1mm. (0:002" to 0-004"). 

Total mechanical error, say, 0’: 1mm. to 0:201 (0-004" to 0:008"). 

The actuallength of scale is not stated, but may be assumed to 
On this assumption the total mechanical 
error would correspond to an angle of 0:07 to O'15deg. It is pro- 
bable that for switchboard instruments these figures might be 
increased five times, and still be well within the mark. 

It is even more difficult to aseign values to the various electrical 
errors, but the following table may serve as a guide These errors 
are to a large extent independent of the size of instrument, though 
as a rule one of medium size, suitable for, say, а 3in. to 4in. pointer, 
is more accurate than one having a larger dial. 


Table I.— Electrical Errors of Various Types of Instrument. 
: | 


ME | Stray fields. 
less Temperature. [piglet Eror dae 
Type. between up i erus to ſof reading 1 5 
and down change from 40 ~ at Im hon 
curves. ) to 60~. instru. 
. | instrument. 


p se ee ste д) = 


Per cent. Per p of Per cent.| Per cent of 


of max. max. of max. max. 

Direct Current. reading. reading. reading. | reading 
Moving-coil voltmeter Nil 0-01 s 2 In cast- 

i „ ammeter " 0:75 2 ir'n case 
Moving-iron voltmeter 1 0:5 \ unshielded 

ji » ammeter 1 Nil f 10:25 shielded 
Hot-wire voltmeter .. | Nil 0.75 Рог Nil 

$5 ammeter .. $i 1:5 J periods " 

Alternating Current. | 

Moving - iron voltmeter 0:5 1:0 l unshielded 

" » ammeter Nil 05 410-25 shielded 
Hot-wire voltmeter .. 0:75 pier | Nil Nil 

" ammeter .. 1:5 periods i i 
Induction voltmeter.. 0:5 0-5 

Кя ammeter.. E 1:0 15 05 

i 


2, У — — — - 


Power Consumption.—The following table gives approximately 
the power taken by various types of modern ammeters and voltmeters 
at the maximum readings :— 


Table II.—Power Consumption. 


Current 


Type of instrument. taken by . Watts. 
voltmeters. | 
Moving-iron voltmeter, 10 volts.. 02 amp. | К 3 
, ” TED | 0:06 - oe f 
77 77 200 oe . 0:05 7 * °+ 10 
77 3? 500 9 | 0:04 і] E an 
55 ammeter, 10 amperes i4 0:3 volt 3 
И 77 1 9 | 8 0:03 9" 3 - 
T „ 500 , | ps 0-007 to 0 Olx. 3510? 
Moving-coil voltmeter, 0 to 200v. . 0:01; amp. 3 2 
T „ 100 to 200v. 002 „ es 4 
© ammeter, 600 amp... 22 | 0:08, volt 40 
Hot- wire voltmeter, 200 volts.... 0:17 amp. | we 34 
„ ammeter, 500 amperes . ' a 902: volt 100 
Induction type voltmete r. | S $ 5100 
” ammeter ........ 8 & $t 
Dynamometer type | 
Voltmeter, 200 volts .... 0-05 amp. i ]" 
Ammeter, 100 amperes.. Ws 0 5 volt * 


* In many cases the passage of the current itself will cau-e an h 
greater rise of temperature than 10 C., and hence a correspond. ED 
increased temperature error. This is particularly the case with movin: 
iron voltmeters. | 

t In the case of alternating currents {һе etray field is assumed to have 
the same periodicity as the current or voltage which is being measured 

+ The same coil winding is, as a rule, employed for all ranges, so thst 
these values are independent of the actual range. 

& Transformers usually employed. 
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CHIEF TYPES OF SWITCHBOARD MEASURING INSTRU. 
MENT. 


PERMANENT-MauNET Моутха-Соп, AMMETERS AND VOLTMETERS. 


This type consists, as usually constructed, of a small coil so 
pivoted in a strong uniform magnetic field, and as the torque due 
to the controlling springs is practically proportional to the angle 
turned through, it follows that this angle is itself proportional to the 
current. Asa result, an evenly divided scale is obtained through- 
out the whole range. If the spring is set up," so that when the 
pointer is at the beginning of the scale a torque is already exerted 

y the spring, the pointer will not begin to move until a certain pre- 
determined current is tlowing through the coil. An open scale is 
thus produced at the upper part of the range. This arrangement is 
only applicable to instruments in which the electrical errors are 
small, as it in reality merely enables more accurate readings to be 
Т апа cannot increase the electrical accuracy of the instrument 
tself. 

The permanent - inagnet moving coil voltmeter is probably as per- 
fect an instrument from an electrical point of view as could well be 
desired. In the first place, the permanent-magnet field is strong 
(the induction in the air-gap is usually about 700 lines per square 
centimetre), and consequently a very sinall number of ampere-turns 
is required on the moving coil. This means that the power con- 
sumption is small (as is shown by Table II.), and that, further, the 
moving parts can be made very light. The resistance of the moving 
coil is only 10 or 20 ohms, so that the copper can be entirely 
swamped by a series resistance having a negligibly small tempera- 
ture coefficient. The actual temperature coefficient of a 100-volt 
moving-coil voltmeter is less than , 45th percent. per degree Centigrade, 

The chief source of error to be guarded against in a moving-coil 
voltmeter is the variation with time of the springs and magnet 
Non-magnetic springs can now be obtained, which, if properly diced. 
introduce practically no error. The steel used for magnets, as also 
the methods of hardening and“ ageing," have been so far perfected 
that, with proper treatment, little or no trouble is experienced from 
this cause. As regards general design, it is important, in order to 
secure permanence, that the length of the magnet com with 
its area be as great as possible, and also that the air-gap be kept as 
small as possible in length and as large as possible in area. 

Owing to the fact that only a very small current can be taken 
through the moving-coil svstem, it follows that for ammeters intended 
for currents exceeding, say, J ampere, shunts must be employed. In 
order to keep down their dimensions, if for no other reason, it is 
necessary to so proportion these shunts that the P.D. at their ter- 
minals is small (usually less than jh volt at full load, see Table II.). 
Consequently, the resistance of the instrument must be low (say 
from 1 to 5 ohms), and it follows that the proportion borne by the 
copper winding to the total resistance is always large (usually 
from one-half to one-fifth), so that the temperature coeflicient 
of the whole is by no means negligible, errors of from 0°05 to 
0'2 per cent. per degree Centigrade being commonly found. Were 
the shunts constructed of a metal having the same temperature 
coefficient as the instrument itself the error would disappear, sup- 
poang it possible to ensure that neither the shunt nor the coil were 

eated by the current tlowing through them, or, at any rate, that 
they both became equally warm. Unfortunately, neither of these 
conditions can be fulfilled in practice, so that that can be done 
is to construct the shunt of a material whose resistance is practically 
unaffected by temperature, and to put as great a length as possible 
of & wire of & similar material in series with the copper of the 
moving coil. 

Supposing the magnet employed to be as strong as is consistent 
with permanence, and the controlling force to have been decided 
upon from a consideration of the frictional resistance to be over- 
come, it is clear that a definite number of ampere-turns will be 
required in the moving coil. This varies in practice from $ to 
1 ampere-turn. Such being the case, it can be shown that for any 
given size of coil the necessary P.D. at its terminals will be inversely 
proportional to the sectianal area of the wire used. 

A limit is, however, soon reached, firstly, owing to the fact that a 
decreased resistance means an increased current and with it the 
chance of contact resistance troubles, and, secondly, owing to the 
resistance of the leading-in springs or strips. These latter will have 
a temperature coefficient ranging from 0:1 to 0°4 per cent. per 
degree Centigrade and a resistance of 0'1 to 0°5 ohm. It can be 
shown that the best results will be obtained when the resistances of 
the coil and springs are to one another in the inverse ratio of their 
temperature coefficients 

Several methods have been suggested for getting over the tempe- 
rature error. One of the most ingenious is that due to Mr. Albert 
Campbell and shown diagrammatically in Fig. 1, where e represents 
the moving coil, while the points f and g are connected to the 
shunt. The arms a and d are composed of copper, b and c of a 
material having a negligible temperature coefficient. If the resis- 
tance of a, d and e be 3 ohms each, while b and c have a resistance 
of 1 ohm each, practically perfect compensation will be attained. A 
resistamee having as large a negative coefficient as may be required 


can be constructed as shown in Fig. 2. It consists of a thermo- 
meter tube, inside which is stretched a thin platinum wire. Any 
increase of temperature causes the mercury to expand, and hence 
to short-circuit more or less of the wire according to the dimensions 
ofthe apparatus. 

Unless carefully shielded, moving.coil instruments are, contrary 
to the usual assumption, very considerably affected by stray mag- 
netic fields. Campbell has found* that even the earth's field may 
produce a change of flux of as much as 0'1 per cent. in an unshielded 
permanent magnet with a moderate air-gap. It must be borne in 
mind that, although the permanent magnetic field is in itself fairly 
strong, the presence of the iron very materially concentrates any 
disturbing field, so that its effect is greatly increased. The ordinary 
cast-iron case appears to be quite an efficient shield for switchboard 
inetruments. When using portable moving-coil instruments (which 
are usually fitted in wooden cases) great care should be taken to 
keep them well away from dynamos and motors, and, which is 
equally important, from one another also. Two such instruments 
standing side by side may frequently read 5 or 10 per cent. wrong 
from this cause. The effect of stray fields can be allowed for in 
the case of portable instruments by taking a second reading after 
having turned the instrument round through 180deg. The mean 
of the two readings will give the correct result. Another source of 
error in the case of moving-coil ammeters is thermo-currents due 
to unequal heating of the two terminals of the shunt. The thernio- 
E.M.F. between copper and several of the alloys used for the con- 
struction of shunts is quite appreciable; for example, copper and 
constantan (which is used very extensively on the Continent) have 


Fie. 1. 


a thermo- E. M.F. of 87 micro-volts per degree Centigrade. It fre. 
quently happens that one terminal of a shunt is connected to a large 
mass of metal, which serves to conduct away the heat more rapidly 
than is the case with the other terminal, and unless attention is 
paid to this point, errors of as much as 2 per cent. of the full scale 
reading may often be traced to this cause. 


MoviNG-IRON INSTRUMENTS. 


These may be тошу divided into three classes according as the 
fixed coil acts on: (1) a single moving iron mass, (2) a fixed mass 
of iron erii or oe а moving mass, or (8) a combination 
of attracting and repelling irons. Of these the second class is by 
far the most used. 

Almost all the errors to which moving-iron instruments are liable, 
apart from those of a purely mechanical origin which they have in 
common with all other instruments, and which have been already 
alluded to, are traceable to hysteresis inthe iron. This has, firstly, the 
effect of causing the readings taken with a rising current to be lower 
than those obtained with a falling current, and further, owing to 
hysteresis, an instrument calibrated with direct current will read low 
on an alternating circuit. In order to reduce hysteresis to a minimum, 
it is essential that the magnetic lines should lie in the iron for only 
a small portion of their total length, and, further, that the iron should 
be as short as possible, so that the demagnetising effects of the ends 
may have the maximum effect. It is clear that if the iron is 
saturated the effect of hysteresis will be small; and, on&he other hand, 
if the flux density is kept very low, the same end will be attained. 
In order to obtain the minimum hysteresis error, then, the mass of 
iron should either be very small or very large. The former alter- 
native means reduced power and the latter increased weight. 

There is a further He in the high-density arrangement 
when the instruments are to used for alternating currents, in 
that, if the iron is saturated, the force at each instant will be 
approximately proportional to the instantaneous value of the cur- 
rent, so that the instrument will indicate the average value instead 
of the R. M. S. (effective) value. Now, the ratio of the average to 
the effective value depends very much on the wave-form, so that 
such an instrument if calibrated with a sine-wave current, for 
example, will give altogether incorrect readings with a peaky or 


„The Magnetic Fluxes in Meters, &o.," Phil. Mag., 55, Vol. XLVII., 
No. 8 (1899.) | ‚ 
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flat-topped wave. In those instruments, on the other hand, which 
employ a low induction, the force is roughly proportional to the 
square of the current, and therefore the instrument shows very 
approximately the effective value irrespective of wave-form. 

It is often assumed that an instrument whose indications are 
practically independent of frequency will also be independent of 
wave-form, and vice versa. While this is true for all errors which 
depend purely on self. induction, it is far from being true when the 
error arises from the iron itself. Every instrument whose indica- 
tions are not dependent on the square of the current must of neces- 
sity give inaccurate readings with any other wave-form than that 
with which they are calibrated, although with a given wave- form 
its indications may be entirely independent of frequeney. In a 
well-designed instrument the error from this cause should not 
amount to more than, say, 1 per cent., and in an instrument work- 
ing at a low density to considerably less. 


Amps. 
50 


45 
40 


Figs. 8 and 4 show the | 


ue [#1 = Direct Corrent (Make Гала Brake). 
К. = Alternating Current (60°L).| 
em * (95^.). 

Line drawn through the ‘points for Direet Стен 


readings are recorded in Fig. 5 is practically unaffected by ae 
of Seeders wave-form, while that in Fig. 6 is considerably 
affected by both 

A great drawback to the use of moving-iron instruments for 
many purposes is to be found in the fact that the lower portion of 
the scale is always very cramped. This is due to the fact that the 
scale in reality roughly follows a square law, and is only artificially 
made approximately even. The scale of moving-iron ammeters 
are seldom marked below one-tenth of full load, and the scale is 
only approximately even from one-fifth of full load upwards. In 
the case of voltmeters, a decided advantage can be secured in that 
the scale may be enormously opened out at the upper or working 
portion of the range, while at the same time the zero is still visible, 
which is often useful. 


Magnetic Shielding.—For switchboard work the question of how 
far the instruments employed are likely to be affected by stray 


0 
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effect of frequency on two distinct types of ammeters, Readings | magnetic fields becomes a most important one, particularly where 


werelin each case taken with direct current, and with alternating 
current at 50 ^» and at 95 ~. Fig. 4 refers to а 80-ampere 
smmeter of a well-known make having fixed and moving irons. 
Fig. 5 gives the results obtained with a 50-ampere Everett-Edg- 
cumbe Universal ammeter. This latter instrument is based 
upon a principle due originally to Uppenborn, and first put upon 
the market by Messrs. Siemens and Halske of Berlin. It is prac- 
tically a modification of the well-known Miller type; the shape 
of the iron used, however, is different. It consists of & number 
(usually three) of soft iron discs of a special shape, which are 
mounted eccentrically on the spindle of the instrument and are 
drawn by the current into the flat coil. The section of the iron 


D ` ing). 


and the ampere-turns of the winding are so chosen that only 
a very low flux density is employed, with the result that the 
hysteresis error is reduced to a minimum, as are also the errors 
due to wave-form. А further advantage of this construction in 
the case of voltmeters is that the cross sectional area of the coil 
is so small that the self-induction is:quite negligible for all ranges 
over, say, 80 volts. This is well seen in Fig. 5, which shows the 
ditference of reading between direct current and alternating current 
at 50 co and alternating current at 90 O in the case of а 120-volt 
voltmeter. Fig. 6, on the other hand, shows the corresponding 
results obtained with a 180-volt voltmeter of another very well. 
known make. 


It need hardly be said that the instrument whose 


moving-iron instruments are vier bas The effect is somewhat 
difficult to predetermine owing to the complicated nature of the 
resulting fields, but, other things being equal, an instrument which 
in itself utilises the strongest field will be the least affected. 

In Fig. 7 curves are given showing approximately the effect on 
three types of moving-iron instrument of a 'bus bar carrying 1,000 
amperes and placed at a distance of 1 metre from the instrument 
coil and in such a position that its effect on the reading is а шахі. 
mum. The numbers along the bottom (abscisse) show the reading 
as а percentage of the full load (assumed to be 100 in each case), 
while the ordinates represent the error, as a percentage of the full- 
load reading of the instrument. MN 

Curve A shows the effect on а 80-ampere moving-iron ammeter 
of a well-known make in a brass case (ampere turns 450). The 


Error in per cent. of mazinwum load. 


movement consists of a fixed mass of iron repelling a moving mass. 
It will be noticed that the percentage error is practically constant ; 
the effect, in fact, at zero was as great as at the end of the scale. 
Curve B was taken with an Everett-Edgcumbe 10-ampere Uni- 
versal ammeter with cast-iron ease removed (ampere turns 400). 
It will be seen that the error falls off very rapidly as the load 
increases. Curve C refers to the same instrument after re ng it 
in its cast-iron cover, while curve D shows the effect of the addition 
of an iron back to the instrument case. Curve E shows the error 
produced in a Siemens and Halske 180-volt voltmeter of a type 
which has already been described, and which is const on 
much the same principle as the instrument just mentioned. И 
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is fitted in a brass case, and is shielded by the coil being placed on 
a sheet of soft iron and enclosed on the three remaining outer edges 
by a strip of soft iron bent round it so as to form, as it were, an 
open-ended case. 

In this connection a word or two may not be out of place as to 
the effect of shields on the accuracy of the instruments to which they 
are applied. Attempts were at one time made to fit the ordinary 
moving iron instruments into cast-iron cases, with the result that, 
as was to be expected, the hysteresis error was very much increased. 
It is clear that if the ordinary bobbin be placed in a cast-iron case 
practically the entire path of the lines of force, after leaving the coil, 
will lie in cast iron, with the result just mentioned In an instru- 
ment, however, of the Siemens and Halske or the Everett- Edgcumbe 
type, @ cast-iron case can be employed with impunity, owing to the 
fact that only & very small part of the return path of the lines lies 
on the iron of the case. 

The curves in Fig. 7 were actually taken with a coil of large 
diameter, through which currents of various strengths could be 

assed. Its dimensions were so calculated as to be equivalent to a 
'bus bar of infinite length placed at a given distance from the instru- 
ment, and the value of the constant was afterwards checked and 
found to agree with the calculated value, within the limits of 
&ccuracy attainable in the readings. In practice, the fact that the 
'bus bars are not of infinite length causes the errors to be slightly 
less than those given, but the difference is extremely small, and is 
on the right side. If the &ctual length of a 'bus bar is four times 
its distance from the instrument, the disturbing effect will be 8 per 
cent. less than if infinitely long. 

The curves were taken, as has been already stated, with the coil 
in its most effective position. The effect in any other position was 
found to be, as would be expected, proportional to the cosine of the 
angle between the two positions. The effect is further directly 
proportional to the current flowing, and e to 
the distance between the instrument and the bus bar. The values 
have been reduced to 1, 000 amperes at a distance of 1 metre. 

In the case of instruments in which the axis of the coil is hori- 
zontal, and perpendicular to the bus bar, the worst sible position 
for the bus bar is above or below the coil, while when the axis of 
the coil is vertical the worst position is directly behind the instru. 
ment.* In order to reduce the effect of stray fields to & minimum, 
the + and — bus bars should be kept as near together as possible, 
and the conductors carrying current to the instrument should, par- 
ticularly in the case of heavy currents, be brought near together. 


Damping.— It is an extremely difficult matter to devise an 
efficient damping arrangement for a moving-iron instrument, 
owing chiefly to the relatively large mass of the moving parts. 
Devices depending on the viscosity of liquids are the easiest 
to apply and have, therefore, been most largely employed in the 
past. It is essential that the surface exposed to the liquid (usually 
oil) should remain continually immersed, otherwise a certain 
quantity will adhere to ран which is drawn out of the liquid, 
and ‘‘creeping” in the reading will inevitably result. Probably 
the oldest and most successful application of oil damping is that 
which Lord Kelvin uses in his multicellular electrostatic voltmeters. 
The axis of rotation being vertical, the entire surface remains con- 
tinually immersed, and if the wire attaching the damping dise to 
the instrument is in line with the axis of rotation, сгееріза ів ргас- 
tically avoided. Ап ingenious attempt to overcome the objection 
to the open oil vessel was made in 1890 by Mr. Frank Holden, of 
the Thomson-Houston Company, who placed a small quantity of 
glycerine is an hermetically closed drum carried by the spindle of 
the instrument. Owing to the fact, however, that as the drum 
revolved an entirely new surface was being continually presented to 
the oil, considerable creeping resulted, and the device has, we 
believe, been now practically abandoned. 

At first sight, a method depending on eddy currents, would 
appear to be the most promising, but, as a matter of fact, several 
difficulties present themselves. The presence of a permanent 
magnet close to the coil of a moving.iron instrument intended 
for direct current has a considerable effect on the readings, and 
although the instrument is, of course, graduated with the magnet in 

sition, at the same time the small magnets with comparatively 
arge air-gaps which have to be employed have a great tendency to 
lose their strength, so that the effect on the readings is a variable 
one. With alternating currents also the field due to the instrument 
coil tends to demagnetise the permanent magnet, unless the latter 
is shielded. The method is also clearly inapplicable to moving-iron 
instruments which are intended to be used for both direct and 
alternating current. For hot-wire and electrostatic instruments 
the device has, however, been employed with success. 

Air damping, although doubtless used before any other system 
for galvanometer and other laboratory instruments, has only within 


* In the latest form of Universal instruments it may be mentioned 
that the axis of the ooil is parallel to a horizontal 'bus bar, so that the 
disturbing effect is nil. 


the last few years been employed for commercial ammeters and 
voltmeters. Messrs. Evershed and Vignoles were probably the first 
to apply it to such a purpose. Their arrangement consists of a 
sector-shaped box fitted above the coil of the instrument, and in 
which moves a light vane attached to the spindle. The clearance 
is reduced to a minimum, and hence considerable damping is 
obtained. This device has since been adopted in a more or 
less modified form by several Continental manufacturers. 

Fig. 8 shows & form of damping arrangement introduced by 
Messrs. Siemens and Halske some three years ago. It consists, as 
will be seen, of & curved cylinder in which 
works an aluminium piston, without, however, 
touching the walls of the cylinder. This 
device has recently been adopted by Mesars. 
Everett, Edgecumbe & Co. for use in their 
commercial ammeters and voltmeters. When 
it is said that the clearance all round does not 
exceed 0°015їп., it will be seen that the 
mechanical difficulties of manufacture are 
great; but as regards durability and reliability, 
it is found from experience as & matter of fact 
that blows severe enough to bend the pointer 
have no effect whatever on the damping 
arrangement. The cylinder, in fact, by check- 
ing the motion of the piston performs much 
the same function as does the pointer catch, which is often fitted to 
а instruments. The piston, moreover, in travelling to and 

„ keeps the cylinder clear of dust, while the reverse is the 
case with magnetic damping, as small particles of iron have & great 
tendency to accumulate in the air gap. It will be noticed that this 
method, as also the magnetic, is equally applicable to portable 
instruments, as it works equally in any position. 


(To be concluded). 
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. CORRESPONDENCE. 


IHE OUTPUT AND DESIGN COEFFICIENT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: In the formule proposed for the output in terms of 
the dimensions of the machine, no notice had been taken of 
what may be called the “radiating length” of the armature 
except by Mr. Hobart. It is puros in the following to 
develop a formula that shall take into account, not only this 
radiating length, and with reference to the effectiveness of the 
materials used, but it is hoped will furnish a satisfactory basis 
for comparing one design with another. 

The output equation in its more general form can be 
written: Rated output =sD"L” revs., where s may be desig- 
nated as the design coefficient (its signification will be given 
later) and z and y are unknowns as to form and specific 
value. 

Let 7 = per cent. efficiency of the given apparatus, W = rated 
output, and 7 — final temperature rise. It will then be premised 
that the machine always attains its final temperature rise r. The 
watts wasted by the machine as a whole can then be repre- 
sented by: Total loss = W(100 - 7)/100; introducing a factor 
100f, where f is taken in hundredths, the loss of the 
armature with reference to the entire output can be taken 
as „ and the watts that must be radiated by the 
revolving barrel-surface of the armature are: Armature 
watts = Wf(100 - »). 

From experimental data—which, by the way, include tests 
on such high-speed machines as direct-current turbo-generators 
—it has been determined that the watts radiated per square 
unit of surface per unit of peripheral speed for a given 
temperature rise 7, can be satisfactorily taken as a constant. 
In all cases had the radiating length been assumed—:.e., LI. 
The quantity / is the length of the end connections and L is the 
core-length. The watts radiated by the armature are then: 
Total armature watts = 7?D? revs. (L 1)угт/т„ where r is the 
radiating constant for the temperature rise т. The value / can 
be taken as proportional to the pole-pitch, or = /p, and к is 
some constant. Again, let L=mD, where m is an arbitrary 


assumed value, the watt equation then becomes: Armature watts 
3 


D T revs. (m +2), which must be equal to Wf(100— 5). 


To 
Then, if a- 127 ro D=( II — 0) 2). 
ат revs, (m + «'p) 
This is the value for D which should be inserted in the 
equation w-srevs.D*L*. Making the substitution of L in 
terms of D the latter becomes: w=srevs. Dr, and 


d -- 


1 
D = (w/s revs, m’)*+¥ ; whence by the former value of D 
z+y=3 and m’=m+x«/p. Substituting these values in the 
equa tion for output the latter becomes : 


W =s revs. Ds(m + х), 
Pp 


or ҮҮ = srevs. D*(L + 1), 


which is the form of the output equation proposed. 
It will be seen that what has been called the “design " co- 


efficient has been takentohave the following value, s = —— “7 
5e 100-2) 


: Radiation capacity of unit surface at unit peripheral speed 


— — — ae 


Or 


Armature loss factor x total loss of efficiency factor 


It is then evident that for a large design coefficient the 
temperature т should be as high as permissible. A tempera- 
ture rise below specification would be evidence of poor design. 
In comparing machines with different temperature rise limita- 
tions it would be better to divide s by т in the output equation, 
in order to bring the relationship between the machines to a 
common basis. — Y ours, «c., A. PRESS. 


London, March 23. 
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PARLIAMENTARY INTELLIGENCE. 


qo eee + 


ST. MARYLEBONE ELEOTRIC LIGHTING BILL. 


Sir A. K. Browne’s Committee of the House of Commons considered 
this bill on Monday. The chief opponents are the Gas Light and Coke 
Co. and the London County Counail. 

Mr. FITZGERALD, K.C., who appeared for the St. Marylebone 
Borough Council with Mr. Vesey Knox and Mr. B. Caine, traced the 
history of electric supply in Marylebone from the date of the granting of 
the provisional order to the Metropolitan Electric Supply Co. in 1889 
down to the granting of the provisional order to the St. Marylebone 
Borough Council in 1901, the confirming act of which contained a 
clause stipulating the purchase of the Metropolitan Electric Supply 
Co.’s undertaking in Marylebone. After this came the arbitration pro- 
ceedings, which fixed the price to be paid to the company at £1,212,000, 
and the first object of the bill was to obtain the necessary powers to 
borrow the money for the purpose of meeting the award. But under the 
judgment which the Metropolitan Company obtained subsequent to the 
date of the award, there were certain other sums to be paid, including the 
amount of the capital expenditure of the company since the date the valua- 
tion of the undertaking was taken—viz., Dec. 31, 1901—and the expenses 
incurred by the arbitration, and the total was now £1,365,000. The 
next important object of the bil was to enable the Council to 
borrow £460,000 for the purpose of purchasing the land necessary 
for the generating station. If this undertaking was to be made to 
pay in the hands of the Borough Council it was absolutely necessary 
that they should be placed in a position to generate eleotricity in the 
most economical manner and by the most improved methods. Two 
small generating stations were included in the portion of the undertaking 
which was to be purchased from the Metropolitan Company, but they were 
obsolete, small and insufficient for the needs of the district. In fact, the 
bulk of the supply which was now given by the Metropolitan Company 
came from their large works at Willesden, and he was instructed that 
supply by such a means, а Jong way from the centre of the district, involving 
transformation two or three times before the current reached the con- 
sumer, was not the most economical Therefore the Council wished to 
borrow this additional £460,000 for the purpose of erecting a generating 
station in the area to be supplied. He mentioned this because, since the 
arbitration award,the Metropolitan Company had offered to work the under- 
taking for the Council. Thesite which the Council proposed for their gene- 
rating station was an excellent one, being оп the banks of the Regent's 
Canal, which would facilitate the supply of coal, and also only a short dis- 
tance from the goods yard of the Great Central Railway Co. A oonsider- 
able portion of the site was already the property of the Council and was 
occupied by them as a stone yard. With regard to the periods for the 
repayment of the loans, a report had been made by the Local Govern- 
ment Board, and he would deal with the items seriatim as they came up. 
But briefly, he might say that the bill asked for & period of 42 years 
which was the same as that given in the case of the purchase of the local 
company by the Liverpool Corporation, and there were other instances in 
which a similar number of years had been granted. 

The CHAIRMAN intimated that he should ask the Local Government 
Board to give evidence on these points. 

Mr. FITZGERALD, continuing, said that in this case there were 
special circumstances for this long period, аз a conaiderable sum of money 
was being paid for the future profits of the company, which the present 
ratepayers would not get the benefit of, but which would only benefit 
future ratepayers. With regard to the opposition, so far as he was aware, 
there was only the London County Council and the Gas Light and Coke 
Co. As to the former, the Finance committee had now made a report 
which, if adopted at Tuesday's meeting of the London County Council, 
would settle the point between them and the promoters, and he would ask 
the chairman of the Committee to adjourn the proceedings at the close of 
the day until Wednesday, which would probably shorten the work of the 
Committee very considerably. He regarded theopposition of the Gas Light 
and Coke Co. as an abuse of Parliamentary procedure. When the bill was 
deposited the Gas Light and Coke Co. handed in a petition on the ground of 
competition. This petition was objected to by the promoters as being outside 
the statutory time allowed for depositing such petitions, and the Standing 
Orders Committee refused to allow the petition to be made. Since the 
depositing of the bill a proposal had been made by the General Electric 
Co. to take over the undertaking on terms which would provide that no 
loss fell upon the ratepayers. Such a proposition required careful con- 
sideration, and the promoters accordirgly secured permission to introduce 
another clause into the bill by which they took powers to enter into any 
agreements with respect to their undertaking (not specifically with the 
General Electric Co.). In consequence of this, the Gas Light and Coke 
Co. entered a petition against the bill on the ground of competition, and 
introduced practically the whole of the original petition, which had been 
thrown out by the Standing Orders Committee, The new provision could 
not affect the Gas Light and Coke Co. at all, as Parliament had already 
authorised the competition to take place between the Marylebone Council 
and the gas company. He objected, therefore, to the Gas Light and 
Coke Co. being heard on anything but the new clause. 

The CHAIRMAN agreed with this, and said that there was also & new 
petition by the Metropolitan Electric Supply Co. in respect of the same 
clause. 

Mr. FITZGERALD said he had not yet seen this latter petition and 
apparently it had only been deposited that morning. A previous peano 
by the same company had been disallowed by the Court of Referees, ар 
he certainly hoped the Committee would not allow this decision to epee 
aside in such a manner. In answer to the Chairman, Mr. Fi 
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that the company had obtained a judgment of the Court that it was to be 
paid, aud the Council could not supply electricity until the purchase was 
completed. In the meantime, clause 34 of the bill provided for a sapply 
of electricity in bulk by the company to the Council between the period of 
the completion of the purchase and the Council being in a position 
to supply itself. 

Mr. E. DEBENHAM, chairman of the Electric Lighting committee of 
the Marylebone Borough Council, gave evidence in confirmation of 
oounsel's opening statement, and the Committee adjourned until Wed- 
nesday. 

On Wednesday, Mr. FITZGERALD said that the report of the Finanoe 
committee of the London County Council having been adopted by the 
County Council, he thought the result would be a complete agreement 
between the Borough Council and the County Council on all points 
between them. As the matter stood at present, without final adjustment, 
the County Council had arranged to help the Borough Council by borrow. 
ing for them in their money bill this year £1,365,000, and & further 
£109,000, which it was thought would be required for the purposes of the 
generating station during the first year. 

Mr. DEBENHAM was then cross-examined by Mr. Pollock for the Gas 
Light and Coke Co. He admitted that a clause substantially the same as 
the ** Bermondsey " clause had been inserted in the bill for the benefit of 
the Great Central Railway, which put the period for the adjustment of 
revenue and expenditure at three years. 

The CHAIRMAN interposed to the effect that in view of the discussion 
in the House upon this matter, the Committee would reserve the right as 
to passing this clause or not. 

Mr. DEBENHAM, further cross-examined, said the period of three 
years had been put in on the advice of Mr. Arthur Wright, their engineer, 
as he was of the opinion that until the Council had its own generating 
station a loss would be made. The bill also took power to postpone the 
payment of interest and sinking fund for two years. With regard to the 
new provision in the Bill, it was put in through offers having been 
received with respect to the undertaking from the General Electric Co. 
and the Westinghouse Co. The former company offered to take the 
undertaking upon a 10 years’ lease and to guarantee no loss to the 
ratepayers, but the guarantee of the Westinghouse Co. was only as to 
the efliciency of the generating plaut. 

The CHAIRMAN: Have you an actual contract with & company, 
because if so, it would have an important effect upon the consideration 
of this bill ? —No, there is no contract. 

Mr. POLLOCK pointed out that any agreement entered into under 
the new provision of the Bill was not to be subject to the approval of the 
Board of Trade. He would ask therefore that the clause be amended so 
that any such agreement would be subject to such approval, and also 
that any parties be allowed to be heard in opposition to any contract 
of this description. 

Mr. FITZGERALD objected, because the obvious attitude of such 
people as the gas company was to put the Borough Council to great 
expense, and at the same time endeavour to put u, on them conditions 
which would make the undertaking unworkable. 

The CHAIRMAN said he did not think this question arose froin the 

company's point of view, but rather from that of the Committee. 

Mr. FREEMAN, for the London County Council, at this point announced 
that an agreement had been come to with the promoters, and what the 
County Council was prepared to do was to make provision in their money 
bill, which would shortly be before Parliament, to enable them, if the 
Marylebone Borough Council was authorised to borrow money this 
session, to borrow and lend the Marylebone Borough Council £1,365,000. 
To enable that loan to be granted temporarily power would be taken in the 
money bill to issue London County Council bills to an amount not exceed- 
ing £1,500,000, and that subsequently steps would be taken to make a 

rmanent loan when occasion arose. The County Council would also 

prepared to advance to the Marylebone Council £100,000, which was 
the amount it was estimated would be required for the first instalment of 
the electrical works during the current year. 

The CHAIRMAN asked if the Borough Council could borrow the 
£100,000 independently of the County Council. 

Mr. FREEMAN said this was so, but with the consent of the County 
Council. If this consent was unreasonably withheld, then recourse could 
be had to the Board of Trade. 

The CHAIRMAN pointed out that there was a clause in tbe bill 
relating to the supply of electric energy “in bulk " from the Metropolitan 
Electric Supply Co. 

Mr. DEBENHAM explained that this was to apply during the period 
that the Council did not own works, and also if any further supply were 
required after the works were running. If any agreement was entered 
into with another company the same thing would apply. In fact, a 
contracting company would be the agents of the Borough Council. 

Mr. FITZGERALD said he would be willing to amend the olause in 
question, by which it would absolutely bind a contracting company to 

out the agreement in question. 

Mr. DEBENHAM re-examined, said there was no intention of entering 
into any agreement with a company at present. 

Mr. ARTHUR WRIGHT, consulting engineer to the Marylebone 
Borough Council, after describing the system of distribution now existing 
in Marylebone, said considerable disadvantages were inherent in such 
long-distance transmission. If his system was carried out, the longest 
feeders would be only 1$ miles, and continuous current would be generated 
directly at low tension, distribution being on a three-wire system at 
480 volts. He considered it quite impossible for the Metropolitan 
Company to supply as cheaply as the Council could itself supply. By 
having & generating station in the district all transformation losses 
would be saved as well as the interest on the heavy capital cost 
on mains. He estimated that the price at which the Borough 
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Council could generate electricity was 2 2d. per unit, diminishing 
as the years went on down to 2d. per unit by 1910. This price 
ineluded everything except interest, sinking fund or depreciation. 
The revenue would be about 5d., and these latter items would be 
met out of the difference. The Metropolitan Company had offered a 
supply in bulk, pending the erection of a generating station, at 2:654. 
per unit in bulk at 1,000 volts. But there would have to be added to this 
the cost of transformation and distribution, and this would bring the 
price per unit equivalent to 3:65d. Upon these terms, so long as the 
company supplied the Council, a loss would be made. 

Mr. BALFOUR BROWNE, for the Metropolitan Electric Supply Co., 
objected to these comparisons, as he was debarred from cross-examination 
upon them. 

The CHAIRMAN agreed with this. 

Mr. WRIGHT, therefore, gave some details of his own scheme. The 
cost of the land for the generating station would be £35,000, clearing, 
&c., of the land £63,160, cost of generating plant £190,000, cost of mains 
and conversion of existing system to three-wire continuous throughout 
£171,840. 

In answer to the Committee, Witness said that there was no ground for 
anticipating that any contracting company would carry on the under- 
taking cheaper than the local authority. If anything perhaps a little 
worry would be saved during the difficult period of ‘he undertaking — viz., 
the first few years. The generating plant put down by a company would 
be identical with his scheme. 

Cross-examined by Mr. BALFOUR BROWNE for the Metropolitan Elec- 
tric Supply Co., he did not deny that the Supply Co. had submitted terms 
upon a sliding scale which would bring the price down below the 2:654. 
mentioned, but the basis upon which these charges were calculated was 
impossible for Marylebone. 

Mr. BALFOUR BROWNE said the terms were as follows :—A 27 years’ 
agreement, taking all the supply the Council needed for two hours a day 
3d. per unit, three hours 2:350. four hours 1:82d., six hours 1:5d., seven 
houra 1:39d. and eight hours 1:29d. 

Mr. A. B. HOLMES, consulting electrical engineer to the Liverpool 
Corporation, said he with Mr. Wright's evidence and his estimates. 

r. BALFOUR BROWNE then addressed the Committee on behalf of 
the Metropolitan Electric Supply Co. He repudiated a statement made 
by Mr. Fitzgerald that complained had been made as to the supply in 

arylebone, for, as a matter of fact, the only occasion upon which a break- 
down had taken place was in 1899. But the chief point of his opposition 
was to preserve the agreement between the company and the Counoil as 
to the supply of electrical energy during the construction of the Council’s 
own works, If the new provision was allo to remain in the bill, the 
Council could transfer their undertaking to another company and so 
evade the obligation placed upon them by another clause in the bill. 
Another point in his case was as to the money to be borrowed. The 
primary object of the measure was to give the Council power to borrow 
the amount of the award under the arbitration кобете, and when 
that was obtained and paid over, the Council would be in the position of 
an undertaker under the general law, and would be free to borrow any 
further sums neceasary. Therefore, he asked that only powers to borrow 
the amount of the award be nted. Referring again to the ment 
for the supply of energy in bulk, he asked that it be scheduled to the bill. 

Mr. POLLOCK, for the Gas Light and Coke Co., asked that the new 
clause should be so amended that any agreement with a contracting com- 
pany should be subject to the consent of the Board of Trade, and also that 
parties be heard against it. The company made this request as a ratepayer, 

Yesterday, Mr. H. LLOYD, for the Marylebone Borough Counail, 
addressed the Committee, dealing first with the objection of ,the Metro- 
politan Electric Supply Co. to the additional provision. The impression 
seemed to be that the new provision would prejudice the position of the 
company under the heads of the agreement for a bulk supply. But the 
Borough Council did not intend that this should be the case in any way 
whatever. All the Council wanted was the option to contract with any 
company to erect the works and that only, and any balance of current 
required must come from the Metropolitan Electric Supply Co. In order 
to make it absolutely clear, the promoters were willing to make the 
following addition to clause 34 of the Bill:—‘‘ And in the event of the 
Council entering into any agreement with a working company under the 
next succeeding section of the Act [the additional provision] such agree- 
ment with the Metropolitan Electric Supply Co. shall be binding upon 
the working company as if the working company as well as the Counci 
had been parties thereto.” 

At the request of the{Chairman, Mr. BOYCE, of the Local Government 
Board, attended in connection with a report of that department upon the 
bill. He said the Board was of the opinion that the 42 years asked for 
by the Bill for the repayment of the £1,365,000 was a long period. 
There was, however, the special ciroumstance in this case, for the sum 
to be borrowed was a very considerable one. 

Mr. FITZGERALD pointed out that the amount of the award included 
& large sum for prospective profits, something like £800,000 being 
claimed by the company on this head. The period of 42 years had also 
been allowed in connection with the Liverpool purchase, 42 years for 
Norwich, Leeds and Sheffield, and in the case of Glasgow, 51 years. 

Mr. A. WRIGHT was recalled on this point. He said he had made 
calculations as to the probable earnings of the undertaking and the 
probable burden upon the rates. During the first year or two the Council 
would be bound to take a supply from the Metropolitan Company, and 
estimating at the price of 2:654., with coal at the present prices, a loss of 
£25,500 would be incurred upon a 42 years’ basis of repayment, and the 
suspension of the sinking fund for two years. With a 15 per cent. 
increase in the price of coal the loss would be £29,480. Тһе revenue per 
unit would be 5:28d., practically the same average price as at present. 
After the Council's generating station was working a profit would be 
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shown after the first year. The interest and sinking fund, on the 42 years’ 
basis, upon the amount of the award would be £67,800, and upon a 35 
years’ basis £73,800, on the same conditions as before. The interest on 
the additional capital would be £30,600 upon the 42' years basis. In 1910, 
the profit would amount to £19,540 after debiting revenue with every 
charge. 

The Committee then had the room cleared and deliberated for over an 
hour. 

The CHAIRMAN then &nnounced that the Committee found the 
preamble of the bill proved, but with the following amendments, that the 
period for the repayment of the loan be fixed at 38 years; that the new 
clause giving the Council power to contract with a company to work the 
undertaking be struck out ; and that the views expressed in paragraph 25 
of the report of]the Select Committee on the subject of loans (7e 
Electrician, Vol. LI., 709) be adopted. 


POST OPFIOE TELEPHONE SYSTEM. 
* POURPARLERS”’ FOR BUYING THE NATIONAL TELEPHONE Co.'s 
SYSTEM. 

In the House of Commons on Tuesday, & resolution was considered 
authorising the raising of £3,000,000 for the purpose of the Telegraph 
Acta. 

Lord STANLEY asked that the resolution be taken formally on the 
understanding that full particulars would be given upon the second read. 
ing of the subsequent bill. The resolution was to allow the raising of 
£3,000,000 for extending and amplifying the present telephone service. 

Mr. McCRAE asked if the money was in any way connected with a 
scheme for the acquisition of the National Telephone Co.'s system. 

Lord STANLEY replied that it was not, but was for the extension of 
the Post Office system. Negotiations, however, were going on as to what 
was the best course in the future with regard to the absorption of the 
National Company’s undertaking, and he hoped before long to come to 
the House with some proposition. 

Mr. GIBSON BOWLES said that this new charge should not be 
imposed on the consolidated fund without explanation, and the time had 
arrived for the Postmaster-General to make a clean breast of his telephone 
policy. He was in favour of buying out the National Company, but wished 
to see that the present sum to be raised did not saddle the taxpayers 
with an enormously increased cost for that transaction. 

Lord STANLEY said that under the Acts of 1892, 1896, 1898 and 1899, 
the sum of £4,300,000 had been voted for telephonic purposes, including 
what was required for the purchase of the trunk lines. Roughly, the 
expenditure had been £2,180,000 on trunk lines, £1,495,000 on exchanges 
in London, £262,000 on exchanges in the provinces, and £233,000 on 
stores and stock of telephone requirements, a total of £4,174,000, leaving 
& balance of £126,000, which would only suffice for the present financial 
year. The £3,000,000 now asked for would be distributed approximately 
as follows: Trunk lines £1,300,000, London exchanges £1,500,000, 
provincial exchanges £200,000. This would carry on the system for 
five years, although if greater increase took place in the future than had 
been the case in the past probably a further sum would be asked for. 
The objects of the loan were to extend the trunk lines where required 
and to create exchanges in places where there was now a great demand 
for telephones. In London the present plant would serve 40,000 sub- 
scribers, but only one-third of the plant was in actual use, the number of 
subscribers being 15,299. These numbers were, however, rapidly increas- 
ing, and two new exchanges were about to be established at Hampstead 
and Ealing for 6,000 subscribers and 2,000 subscribers respectively. At 
present in London there were 110,128 miles of wires in 1,094 underground 
pipes actually in use. With regard to the provinces, at the end of 1899 
the number of customers were 1,259, but at the present time they num- 
bered 5,000. At present there was a considerable amount of capital unremu- 
nerative, but he anticipated that the next report of the Postmaster-General 
would show a considerable increase in the earnings. For the year 1902.3 
the profit was 46, 155, but next year it was estimated that it would be 
£48,000. With regard to the absorption of the National Company’s 
undertaking, notice of purchase upon arbitration terms or by agreement 
could be given before thé end of the year. However, he was much more 
inclined to adopt the latter alternative, as arbitration would be a costly 
proceeding. But the matter was in no way bound up with the present 
resolution. 

Mr. CALDWELL suggested that a strong Committee should be formed 
to consider the application for further funds, and also to consider what 
steps, if any, should be taken with a view to acquiring the undertaking 
of the National Company. Another view of the matter was the expediency 
of handing over the whole telephone system to the London County 
Council. 

Mr. WARNER thought the present would be a very inopportune time 
for absorbing the National Company. 

Mr. GIBSON BOWLES complained of the manner in which the tele- 
phone accounts were kept, and said it appeared that, whereas the com- 
pany was making increasing profits, the Post office telegraphs and tele. 
phones were making a greater and greater losz. 

Lord STANLEY, in reply to Mr. REDMOND, said that a portion of 
the money would be applied to Ireland. 

Mr. HENNIKER HEATON having referred to the loss on the telegraph 
Service, 

Mr. McCRAE said that if the Government were going to purchase the 
National Company's undertaking this year, they would have to give six 
months' notice prior to Dec 31. He hoped that until the Government had 


* This tigure represents the balance of receipts over expenditure, and 
includes no allowance for the interest und depreciation. which is cstimated 
in the Postmaster-General's report at £60,870. 


settled its policy in this direction, no part of the £3,000,000 now asked 
for would be spent upon competitive undertakings with the company. 

After some further discussion, 

Mr. LOUGH asked what was to be the policy of the Government with 
regard to the encouragement of local authorities in developing the tele. 
phone system in their areas. He also suggested that the terms of any 
agreement with the National Company should be referred to a Select 
Committee of the House for consideration. 

Lord STANLEY thought that, notwithstanding certain difficulties, the 
right thing to do with regard to the National Company was to purchase by 
agreement, in connection with which, no doubt, a small Select Committee 
of the House would be appointed. No binding agreement should be made 
until it had received the assent of the House. He would be ready to help 
local authorities who wished to start telephone exchanges in every possible 
way, and when the general agreement had been come to he hoped that 
the difficulty that a municipal licence could not be extended beyond 1911 
without a similar extension to the company, might be overcome. 

11 resolution was then agreed to, and was ordered to be reported to 

e House. 


On the report of the resolution coming upon Wednesday, Lord STANLEY 
replied to several questions. He stated that no single application for a 
telephone exchange in Ireland had been refused, the Post Office desiring 
to make a complete network over the United Kingdom, and to extend 
lines to small places. He would do what was possible to separate 
the accounts of the telegraphs and the telephones, but it was difficult. 
He wished to correct what he had said with regard to the negotiations 
with The National Telephone Co. He should have said that ропграг. 
lers were going on which might lead to negotiations, but he would not 
be to blame if an understanding with the company was not arrived at. At 
present it was impossible to say the exact form which the arrangement 
with the company had taken, but in any case before the House was called 
upon to decide on the question, a select committee should report upon it. 
The committee would have to consider the terms of arrangement, there 
being no intention to have another inquiry into the telephone service 
generally. The resolution was then agreed to, and the Bill founded on 
the resolution was read a first time. 


In the House of Commons last evening Lord STANLEY, in answer toa 
question from Mr. Lough, repeated the announcement previously made 
in the House that some preliminary discussions are proceeding between 
the Post Office and the National Telephone Co. with the view to the Post- 
master-General exercising the option to take possession of the Company's 
system on Dec. 31, 1904, by giving six months' notice as from June next. 
Lord Stanley also repeated his promise that Parliament shall, by Select 
Committee or otherwise, have an opportunity of considering any proposed 
agreement with the company before it becomes binding. 


COMPANY GRANTED RUNNING POWERS OVER 
MONICIPAL TRAMWAYS. 
TYNESIDE TRAMWAYS AND TRAMROADS BILL. 


A House of Lords Committee, of which the Earl of Barnet is chairman, 
commenced consideration of this bill on Thursday, March 17. 

Mr. BALFOUR BROWNE, K.C., for the promoters, said the bill sought 
powers to construct quite a short length of electric tramway to Gosforth, 
making a junction with the existing lines of the company. This part of 
the bill was unopposed, however. The remaining and most important 
part of the bill concerned the question of running powers over the 
municipal tramway system in Newcastle-on-Tyne. The Tyneside Com- 
pany's lines at present terminated at the boundary of Newcastle-on-Tyue 
on the South Shields side, and the proposal of the company now was that 
the company’s cars should run on the municipal lines and that the Cor- 
poration cars should run on the company's lines. The company wished 
to take none of the fares collected in Newcastle, with the exception of 
sufficient to pay for the working expenses, and they offered similar 
facilities to the Corporation. On the opposite side of the Tyneside Com- 
pany's system terminated the Tynemouth and District Company's system, 
and, although this latter had a gauge of 3ft. Gin., instead of the 4ft. s4iu. 
on the Tyneside Company's lines, an arrangement was being come to 
whereby a third rail would be laid outside the existing line of the Tyne- 
Side Company, so that the full-gauge cars of his company could continue 
running over the Tynemouth Company's system. If, therefore, through 
running could be arranged over the Newcastle lines a continuous route 
would be available from North Shields to Newcastle. | 

Mr. W. McLELLAN, engineer and manager to the Tyneside Tramways 
and Tramroads Co., gave figures detailing the number of passengers 
transferred from his company's system to that of the Newcastle-on-Tyne 
Corporation at Walker and Wallsend. There was no difficulty in working 
in the manner asked, and it was done on a much larger scale in America 
than in Great Britain. One inetance in this country was at Manchester, 
where the cars of the Salford Corporation ran over the Manchester lines 
without changing either conductors or drivers. The agreement for running 
powers on the Tynemouth and District Company had only awaited the 
consent of the South Shields Corporation. 

On Friday, March 18, local evidence was called to show the nced for 
through running, and representatives of many large works. such as 
Messrs. Swan, Hunter & Co., the Hon. C. A. Parsons & Co., expressed 
views to this effect. - . 

Mr. STEPHEN SELLON, consulting engineer to the British Electric 
Traction Co., also gave evidence in favour of the bill. | ed 

On Monday the case for the Newcastle-on-Tyne Corporation was opened. 

Mr. CAIL, chairman of the ‘tramways committee, said that re 
Newcastle Corporation had favoured a limited through running, but t 
present proposal of the company was much more than the Corporation 
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was prepared to accept, as, in their opinion, the district would not be 
benefited thereby. 

Mr. A. E. le ROSSIGNOL, general manager of the Newcastle Corpora- 
tion tramways, said that Newcastle did not lend itself to a complete 
through system, and persons coming from the east and wishing to go to 
the north had even now to change cars at the Central station. In work- 
ing a large system of tramways, it was very important to have complete 
contro] over the men and the equipment. If, for instance. one of the com- 
pany's cars broke down in Newcastle, it would either have to be taken to 
one of the Corporation’s car-sheds to be repaired or else pushed back as 
a “dead " car outside the town. It had been stated that if these through 
running powers were granted, the Newcastle Corporation would be able to 
run iis cars right through to North Shields. The lines of the Tyneside Com- 
pany were, for the most part, single lines with passing places, and the wear 
and tear upon the rolling stock was much greater under these conditions 
than upon the double track of the Newcastle Corporation. Further, the 
present congestion in the Newcastle streets was such that any further 
traffic brought there by the Tyneside Company’s cars would be a serious 
matter. 

A large number of other witnesses were then called, including the 
general manager of the Glasgow Corporation tramways, and some local 
witnesses, who spoke against the proposals of the company. 

Mr. H. LLOYD, K.C., for the Newcastle Corporation, contended that 
the prim object of tramways was for local traffic, and that through 
routes could necessarily only be over reasonable distances, say 34 miles, 
which was the usual length for a single route of the Newcastle Corpo- 
ration tramways. The North-Eastern Railway Co. was converting its 
lines in this district to electric traction, and any long-distance passengers 
would be carried quite as quickly on these lines as by tramway. At 
present both the Corporation and the Tyneside Company had powers to 
make agreements for through running, but he protested against this 
being done by force. Last year a similar proposal was made by some 
authorities outside Birmingham to run their cars compulsorily into the 
city, but they were not granted these powers by Parliament. 

Mr. BALFOUR BROWNE said that the proposal with regard to 
Birmingham last year was an altogether different one to the present 
case. The outside authorities of Birmingham asked for powers, not 
only to run their cars over the Birmingham lines, but also to recon- 
struct the lines in the city for electric traction if the Corporation 
did not do so within six months. However, he did not care for prece- 
dents. This present application was a unique case, and even if such a 
thing had never been done before it ought to be done now, because it was 


in the public interest. After a short deliberation, the Committee decided 
that the bill might proceed. 


ELECTRIO LIG HTING (LONDON: BILL. 


This bill, which is being brought in by the Board of Trade with the 
object of making slight alterations in the London electric lighting areas 
where their boundaries are not quite coincident with those of the 
Metropolitan Boroughs, came on for second reading on Wednesday. Mr. 
Gerald Balfour explained the object of the bill, and there was a short 
debate upon it. Mr. Caldweli insisted that it was necessary to devise 
& scheme under which London might be supplied with electricity either 
by the London County Council or by some other single authority. 
Mr. Brigg proposed an Electricity Board analogous to the London Water 
Board. Mr. Burns supported the bill, and Sir W. Foster said that the 
lighting of London was disgraceful. The bill was read a second time and 
referred to a Select Committee. 


RATING OF MAOHINERY BILL. 

In the House of Commons on Friday last week, Sir W. HOLLAND 
moved the second reading of this bill. He said the bill proposed a 
system of rating precisely similar to that now adopted in Scotland, by 
which machinery not permanently fixed would not be assessed as rate- 
able property. The approval of Parliament of this measure was a matter 
of life and death to the employers and operatives in many large centres 
such as Oldham, Bolton, Blackburn, Preston and Leeds. 

Mr. CHAPMAN supported the bill, and thought its adoption would 
prevent small industries from being seriously hampered. 

Sir J. JOICEY said that the machinery to be exempted was that of 
о» and he opposed on the ground that it was a manufacturers’ 

ill. 

Col. KENYON SLANEY thought the measure was inopportune and 
unfair. The bill would increase the rates paid by the working classes. 

Mr. EMMOTT and Sir 8. HOARE supported the bill. 

After some further discussion, 

Mr. GRANT LAWSON said the Government was pledged to deal with 
the whole question of rating, but the opportunity had not yet arrived. 
The bill now before the House, however, was only supported by one 
rating authority in the country, This question had been before Parlia- 
ment for many years, but he was of the opinion that the law was as 
certain on this matter as the law of any country could be on any matter. 

A division was then taken with the following result :—For the second 
reading, 114; against, 94. Majority, 20. 


An influential meeting of Member of Parliament favourable to the 
Rating of Machinery Bill was held on Tuesday in one of the committee 
rooms of the House of Comnions. Sir William Holland presided. The 
meeting expressed their sati-faction at the result of the debate on the 
second reading of the bill. The desirability of removing the objection 
taken to the provisions of the measure by Members of Parliament repre- 
senting particular localities in England was considered, and in view of 
the misconceptions which apparently exist in the districts ae to the effect 
of the operation of the bill, it was decided to appoint a Sub-Committee 


immediately for the purpose of taking steps to eatisfy these particular 
opponents that their apprehensions were without foundation. The final 
form of the Sub.Committee was not absolutely decided upon, but the fol- 
lowing Members of Parliament were elected to act, with power to add to 
their number: Sir W. H. Holland, Sir W. H. Houldsworth, Sir W. E. M. 
Tomlinson, Sir Edward Btracney, Sir John Rolleston, Mr. Alfred Emmott, 
Mr. D. J. Shackleton, Mr. George White and Mr. Edward Chapman. 
The feeling was also expressed that the Machinery Users’ Association 


should, through its officials, act in direct co-operation with the above 
Sub- Committee. 


TBE TUNNEL UNDER THE THAMES. 
NoRTH AND Sorru WooLwicH ELECTRIC RarLwary. 


In our last issue (р. 872) the adjournment of the consideration of this 
bill was reported in order to give the promoters an opportunity to decide 
their course of action consequent upon the conditions attaching to the 
decision of the Committee in finding the preamble proved. Nothing 
further has been said about the matter to the Committee, which has 
completed all the bills before it. The Chairman of the Committee has 
now reported to the House, however, that the promoters do not intend to 
proceed farther with the bill. 


WEIGHTS AND MEASURES (METRIO SYSTEM) BILL. 


The Select Committee of the House of Lords which is considering this 
bill held a further sitting on Monday, Lord Belhaven presiding. 

Mr. O. R. H, BURY, general manager of the Great Northern Hailway 
Co., thought that a great amount of difliculty would at tirst be experienced 
in connection with the recalculation of railway rates. Ultimately, how- 
ever, enormous simplicity would result. There would be a considerable 
saving of labour and less liability of error. There would not be much 
advantage to the railway companies if they adopted the change for their 
own purposes and the publie did not take it up. 

The Committee then adjourned, and will not sit again until & date 
after April 19. 


OTHER BLEOTRICAL BILLS. 

On Friday last week a House of Commons Committee, presided 
over by the Hon. de Tatton Egerton, considered the Watford and District 
Tramways (Extension of Time) Bill. The lines, for which an extension 
of time was now sought, were sanctioned by the Watford and District 
Tramways Act of 1901, and the time expired on Aug. 17, 1904. Opposi- 
tion was offered by the Hertfordshire County Council and the Watford 
Urban District Council on the ground that the financial position of the 
company was not such as to warrant the construction of the lines, even if 
the extension of three years asked for were granted. One of the 
directors of the Watford and District Company was called, but failed to 
convince the Committee, which, the Chairman said, was absolutely 
unanimous that the preamble could not be found proved. 

The Charing Cross, Hampstead and Euston Railway Bill came before 
Mr. Russell Rea’s Committee of the House of Commons last week. The 
bill provides for the acquisition of a small portion of land in Tottenham 
Court-road, and the construction of an additional station at the Cobden 
Statue, Camden Town. No new capital powers are asked for. Opposi- 
tion was offered by the London County Council in respect of this etation, 
and also by Messrs. Reid & Co., brewers, in respect of certain of their 
cellars which the promoters propoee to acquire. The preamble of the bill 
was eventually found proved, but certain protective clauses were inserted. 

The Standing Orders Committee of the House of Lords has decided to 
allow the North Wales Electric Power Bill to proceed, notwithstanding 
a non-compliance with standing orders. In the case of the Bristol Tram- 
ways (Extensions) Bill, this will be allowed to go forward with the elimi- 
nation of certain lines in Walmley for which the consent of the local 
authority has not been obtained. 

In the House of Lords on Monday the Hampden-on-Arden Gas Bill 
was read п second time, and on Tuesday the Preston, Chorley and 
Horwich Tramways Bill was read а third time. 

In the House of Commons on Tuesday the Kettering Improvement Bi? 
was read a third time and the Middlesbrough, Stockton and  Thorna! y 
Tramicayx Bill a second time. Yesterday the Torquay Tramways Jill 
was read a third time. 

The South-Eastern and Chatham Railway Co. has withdrawn its 
petition against the Kast London and Lower Thames Electric Power Bill. 
The Victoria University of Yorkshire Bill was before the Unopposed 
Committee of the House of Lords on Tuesday, and was ordered to be 
reported for third reading. The object of the bill is to merge the York- 
shire College in the University of Leeds, and to transfer all the property 
and liabilities of the college to that University. 

The Southport and Lytham Tramroads Bill, which is proceeding as an 
unopposed bill, has been ordered for third reading by the Unopposed 
Committee of the House of Lords. The bill proposes to extend the time 
for the acquisition of land and the construction of works as authorised 
by previous acts. 

The Barrow-in-Furness Corporation Bill came before the House of 
Lords Committee presided over by the Earl of Crewe last week. Amongst 
other things, it provides for the construction of some additional tram- 
ways. and also for an opening bridge across the Walney Channel, over 
which it proposed to run the tramways in order to facilitate communi- 
cation with Walney Island. The only means of communication at present 
across Walney Channel is a steam ferry owned by the Furness Railway 
Co., and the only opposition is at their hands, it being stated that the 
trafic upon their steam ferry would disappear if the bridge were con- 
structed. After a hearing lasting several days the preamble of the bill 
was declared proved. 
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MUNIOIPAL TRADING. 

Mr. BALFOUR, in a printed reply to Sir J. Rolleston in the House 
of Commons on Friday last week, said he would be very glad to see the 
re-appointment of & Joint Select Committee on Municipal Trading to 
complete the work of the Committees of 1900 and 1903, but the necessary 
steps would depend upon the state of business in the House. 


WIRELESS TBLEGRAPHY. 

In a printed reply to Mr. Henniker Heaton in the House of Commons 
on Friday last week, 

Mr. GERALD BALFOUR stated that arrangements were being made 
by the Trinity House for the fitting up of wireless telegraphic apparatus 
on certain of theirlightships on the East Coast by way of experiment. 
The matter was being pushed forward, and an agreement for the use of 
patent rights had been drawn up and was now being considered by the 
various departments concerned. Permission had been granted to Lloyd’s 
to establish a wireless telegraphic station at the Fastnet. He was unable 
to say at present to what extent the system would be applied to other 
ek stations, many of which were already connected by cable with the 
shore. 


LEGAL INTELLIGENCE. 


Llanelly Tramway Оо. v. Llanelly and District Electric 
^. Lighting and Traction Оо. (Ltd.) and the British Insulated 
and Helsby Cables (Ltd.) 


This case came before Mr. Justice Joyce in the Chancery Division on 
Wednesday, Thursday, Friday and Saturday last week, and was an action 
by plaintiffs asking for specific performance of an agreement dated Oct. 22, 
1900, for the sale to defendants of a piece of land and a building thereon, 
in Robinson-street, Llanelly, also specific performance of an agreement 
by defendants to purchase the undertaking authorised by the Llanelly 

ramways Order, 1880, certain tramcars, and the benefit of an agree- 
ment with the Great Western Railway Co. Plaintiffs claimed payment by 
the British Insulated Company of £5,000, with interest, and asked for 
damages. 

Mr. HUGHES, K.C., said plaintiff company was incorporated in 1881 
for the purpose of working tramways in Llanelly, and one of the provisions 
in their memorandum of association empowered them to sell the whole 
or any of the company’s property. Plaintiff company took over the 
undertaking originally comprised in the Llanelly Tramways Order, 1880, 
which contained, in modified form, the provisions of the Tramways Act, 
1870, under which the local authority had a right to acquire the tramways 
under certain conditions. In 1899 the British Insulated Company, whose 
business was the construction of electric cables and electrical engineering 
work generally, proposed to take over the tramway undertaking with a 
view to converting them to electric traction and also'constructing electric 
light works, and working the two undertakings in conjunction. Nego- 
tiations ensued between plaintiffs, Llanelly Council and the British Insu- 
lated Company, and the Council obtained a provisional order, and the 
B.I.W. proposed to take over this provisional order under the Electric 
Lighting Act. Negotiations had now arrived at the point at which the 
B.I.W. Co. agreed to buy the tramway undertaking. When it came to 
drawing up a formal contract (counsel continued) the B.I.W. Co. said 
that, as a matter for their convenience, they proposed to form a subsidiary 
company, to be called the Llanelly District Electric Light and Traction 
Co., as this was more likely to attract local interest. It was proposed 
that the purchase should be carried out in the name of that new company, 
and accordingly the provisional agreement was entered into between plaintiff 
company and the Traction Company, the original agreement having been 
made by correspondence between plaintiff company and the B.I.W. 
Co. No difficulty arose for some time. The B.I.W. Co. had, however, 
changed its mind, and thought it would prefer not to carry out its bargain. 
They said, in fact, that they had not entered into any bargain with 
plaintiffs, but with the Llanelly and District Company. That was part 
of the defence in this action. With regard to the Traction Company, he 
could not see that they had any defence. The two companies had the 
same directors, and the latter was entirely managed by the former. 

Mr. ADAMS (for the Traction.Company) said his defence was purely 
technical. | 

Mr. HUGHES said the question in the action was whether the B. I. W. 
Co. were not also liable. 

His LORDSHIP asked in what respect plaintiffs claimed damages? 

Mr. HUGHES said plaintiffs had had to keep this undertaking going 
for four years up to the date of the writ. 

His LORDSHIP: If you get a perfect judgment against the Traction 
Company you need not care about the other company. The approval of 
the Board of Trade had not been obtained. 

Mr. YOUNGER (for the B.I.W. Co.) : It has been alleged by plain- 
tiffs that it has been obtained. 

Mr. HUGHES suggested that the consent could be obtained by the 
B.I.W. Co. | 

His LORDSHIP: lf the consent of the Board of Trade to the carrying 
out of the first contract be necessary, unless you can get it you cannot 
carry out that agreement, for you cannot convey. But you may be 
entitled to a decree for specific performance, and if the consent cannot 
be obtained you may have to pay all the costs. 

Mr. HUGHES contended that if the consent was not obtained owing 
to the fault of the purchasers, although there might be a difficulty about 
specific performance, there would be no difficulty about damages for 
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breach of contract. The position taken up by the Board of Trade was 
that they could approve of the transfer, but they retained to themselves 
the power, if circumstances altered, of withdrawing that approval. If the 
Traction Company would carry out the bargain plaintiffs did not want 
the B.I.W. Co. to do so. The Board of Trade acted on the view that the 
B. I. W. Co. was taking the responsibility. Plaintifis were entitled to 
judgment against the Traction Company for specific performance of the 
agreement of Oct. 22, 1900. If that could not be carried out by reason 
of the approval of the Board of Trade not being obtained, then he asked 
for specific performance of the agreement contained in the letters between 
the B. I. W. Co. and plaintiffs. 

Mr. YOUNGER protested against any such claim as that now set up 
against the B. I. W. Co, There was nothing in the original statement of 
claim or in the amended claim to suggest it as a ground of action. 

After further discussion on Thursday, his lordship allowed the case to 
stand over for plaintiffs to amend their pleadings. 

On Friday, Mr. HUGHES said the pleadings had been amended. In 
the amended defence the B.I.W. Co. said there was, prior to Oct. 22, 
1900, a bona fine dispute between plaintiffs and themeelves as to whether 
the documents mentioned in the statement of claim did or did not con- 
stitute a good contract between plaintiffs and the B.I.W. Co., and, by way 
of compromise and settlement of such dispute, the agreement of Oct. 22, 
1900, was executed. In the amended defence of the Traction Company, 
the allegation that the agreement of Oct. 22 was void was struck out. 
The Traction Company now denied that they had no assets of their own, 
and said that no transfer had been tendered to the Traction Company, and 
the latter had no knowledge of the requirements of the Board of Trade. 
The case, therefore, came to this: Assuming that plaintiffs had made out 
a completed contract with the B.I.W. Co. on the correspondence, that 
contract stood unless it had been rescinded by reason of any subsequent 
contract entered into that was inconsistent with the earlier one. 

His LORDSHIP: What is the real reason why this cannot be carried 
through ? 

Mr. YOUNGER: The difficulties with the District Council have been 
such that the lighting order has not gone through, and the position 1s 
that the tramway company were left in possession of the tramway to 
work as they please. 

Evidence was then given for plaintiffs. 

Mr. ADAMS then said the Traction Company admitted the agreement 
of Oct. 22, 1900, but plaintiffs were unable to perform it, as they could 
not get the consent of the Board of Trade. The question, he submitted, 
was not properly raised in the action, but should be decided on an inquiry 
as to plaintiffs’ title. He took the further point that plaintiffs could not 
ask for relief both as against the Traction Company and the B.I.W. Co. 

Mr. YOUNGER said the B.I.W. Co.'s contention was that whatever 
the liability of the B. I. W. Oo. in respect of their relation with the Traction 
Company, the liability was one which could not be asserted by plaintiffs, 
but could only be asserted at the instance of the Traction Company, and 
there was not disclosed in this action any liability of any kind on the 
part of the B.I.W. Co. towards the plaintiffs. He should call no 
witnesses for the defence. 

Mr. HUGHES said the question his lordship had to decide was whether 
there was mutual rescission between the tramways company and the 
B. I. W. Co. of the agreement of Aug. 10. The authorities showed that 
when you found a subsequent agreement was not enforcible in law there 
could be no rescission of an earlier agreement. In order that the agree. 
ment of October should operate as a rescission of the agreement of 
August, it must be absolute and unconditional. But the October agree- 
ment was made subject to the approval of the Board of Trade to the 
transfer being obtained. 

His LORDSHIP: The Traction Company object to perform it. They 
say you have not got the Board’s approval. 

Mr. HUGHES agreed and argued that the October agreement would 
operate unjustly if it was found that it was an absolute rescission for all 
purposes of the original contract. 

His LORDSHIP : What order do plaintiffs suggest should be made’ 

Mr. HUGHES said he thought the order should be: “It appearing 
that the Board of Trade consent has not been obtained, and the Traction 
Company repudiate liability under the agreement of Oct. 22, 1900, this 
Court declares that in the events which have happened the B.I.W. Co. 
are bound by the contract contained in the letters of August, 1900, and 
decrees specific performance against the B. I. W. Co., with an inquiry as 
to damages and the costs of the action.” | 

His LORDSHIP said he would consider his judgment. 


Hunt v. Nationa) Electric Traction Co. (Ltd.) 


This case came before Mr. Justice Ridley and a common jury on Mon- 
day. It was an action to obtain rescission of a contract to take shares 
in the City and Surrey Electric Railway Co. on the ground of mis-state- 
ments in the prospectus. Defendants did not appear. 

Plaintiff’s case was that the prospectus offered for sale shares 10 the 
City and Surrey Electric Railway Co., which was incorporated with a 
capital of £150,000. On the faith of the prospectus and а circular which 
stated that the railway company had already built a City terminus, elec- 
trically equipped with lifts close to the Monument; that it bad already 
constructed approach lines fully equipped for running; and that it js 
already built and electrically equipped a tunnel under the Thames, the 
plaintiff bought 10 shares of £10 each. Plaintiff said these statemen ш 
were false and fraudulent, the company not having built a City terminus 
equipped as stated. 

The jury found for plaintiff for the return of £52. 10s., vnd expressed 
regret that any assessment as to damages would only be abe rtive. 

Judgment for rescission was also entered for the plaintiff. 
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Perranti Limited. 

The petition of Estler Bros. for the winding-up of this company was 
again before Mr. Justice Byrne on Tuesday, when Mr. Buckmaster, K.C., 
asked his lordship to allow the petition to stand over. His clients were 
willing that the arrangement at present existing should be continued for 
another three months on exactly the same terms. 

His lordship directed the petition to stand over until the last petition 
day in June, on the same terms as before. 


—— — — — — ———— — 


Infeaction of Petroleum. Act. 

Last week W. T. Henley's Telegraph Works Co. weie summoned at 
the Guildhall (London) for having (1) on March 4 consigned and oon- 
veyed, between North Woolwich and the City of London, four drums 
containing petroleum without labels in conspicuous characters stating 
the name and address of the sender; and (2) for not having the vessels 
labelled with a description of the petroleum and the words Highly 
inflammable.” 

Mr. T. G. VICKERY, who prosecuted, said it was practically one 
offence, although there were two technical infringements of the Petroleum 
Act, 1871. The company conveyed from their works at North Woolwich 
to their premises in Blomfield-street four drums of petroleum.“ The 
definition of petroleum was a very wide one, but Prof, Redwood, who 
analysed toe material, eaid it was indiarubber solution, and would come 
within the provisions of the Petroleum Act. The total quantity in tbe 
drums was nearly 50 gallons. 

Mr. P. GRAIN, for defendants, pleaded guilty. His clients were 
ignorant of the fact that the material came under the definition of 
petroleum. It was a substance of which the chief constituent was india- 
rubber, and was used in the laying of cables. It had been in use for a 
great number of years, and no suggestion had ever before been made 
that it was petroleum, nor were defendants aware, until they received 
the result of the analysis, of its inflammable nature. 

A tine of 40s. was imposed and costs. 


National Telephone Oo. v. Bpencer. 

At the Southwark (London) County Court, on Tuesday, plaintiffs sought 
to recover £6. 10s., telephone rental. Defendant (Dr. Spencer) pleaded 
that he entered into a contract for the message rate, and said he was 
willing to pay if the company would ensure him a reasonable service. 
Fron the first it had been unsatisfaetory, and he had been put to expense 
in telegraphing aud writing to the company asking them to put the matter 
right. e contended that that was good notice, and determined the 
contract between them. 

Judge ADDISON held that defendant had not given proper notice to 
determine the contract. As to the irregularities complained of, they were 
eubject-matter for an action, and did not constitute a breach of the 
contract. Judgment for plaintiffs, with costs. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Municipal Commissioners of Singapore (Straits Settlements) 
require an electrical engincer, with experience in the management 
of three-wire continuous-current supply station, and qualified to 
superintend the laying and maintenance of underground cables on 
the solid system and to take entire charge of their electrical depart. 
ment. The appointinent will be made for three years, at £360 for 
first, £390 for second and £420 for third year, with transport 
allowance. Applications to Mr. C. C. Lindsay, M. Inst. C. E., 217, 
West George-street, Glasgow, by April 19. See also advertisement. 

Chester Corporation invite applications for the position of city 
electrical engineer at a salary of £300, rising by annual incrementa 
of £50 to £500. Applications to the town clerk (Mr. J. H. Dickson), 
Town Hall, Chester, by April 6. See also advertisement. 


The Visiting committee of the Napsbury Asylum, near St. Albans, 
Herts., require an engineering clerk of works to supervise the 
fitting and erection of the whole of the heating and hot-water 
apparatus, electric wiring, distribution mains and cables, boilers, 
engines and dvnamos, &c. Salary £3s. 3s. per week. Applica- 
tions to the clerk of the committee, Mr. Walter George Austin, 
Guildhall, Westminster, S.W., by April 6. See also advertisement. 


The Council of the University of Liverpool invite applications for 
the professorship of Physical Chemistry. "Total guaranteed salary 
not less than £600 a year. Particulars from registrar, to whom 
applications by April 1. 

The position of Director of Posts and Telegraphs of the Federated 
Malay States is vacant. The position will probably be filled from 
the ranks of the British postal and telegraph service. The salary is 
£780 per annum, rising by two triennial increments of £60 to £900. 
Candidates have to be not less than 30 nor more than 40 years of 
age, and the officer selected will be required to reorganise the postal, 
telegraph and telephone departments of the States. 

An assistant electrician is wanted for Leeds City Hospitals. Wages 
35s. Applications by 29th inst. to the town clerk (Mr. R. E. Fox). 

An experienced signal inspector is required for the Ceylon 
Government Railways. Salary, R4,000 per annum. Applications 
to Crown Agents for the Colonies, London, S.W., by 31st inst. 
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Mr. W. J. W. Bullock, late mains superintendent and assistant 
engineer at West Ham, has been appointed borough electrical engi- 
neer, in succession to Mr. J. K. Bock, who has resigned in order to 
take an appointment in Buenos Ayres with Messrs. Livesey, Son 
and Henderson, civil engineers. Mr. Bock has been granted an 
honorarium of 100 guineas in recognition of his successful work at 
West Ham for many years. 

Mr. Chas. W. Lund, A.I.E.E., of the London and North-Western 
Railway Co.'s electrical department, has been appointed by the 
Colonial Office to be assistant-superintendent of telegraphs in 
Ceylon, and will sail from London for Colombo by the P. and O. 
mail steamer “ Australia ” on May 18. 


Mr. J. W. Plackett, controller of the telegraph office, Edinburgh. 


һай been appointed telegraph traffic manager in succession to Mr. 
D. Mason, I. S. O., retired. 


Acton.—The Board of Trade have deferred consideration of the 
question of revoking the Council's electric lighting order until 
Dec. 81 next. 


Arbroath.— Messrs. Buchan and Hogarth, consulting electrical 
engineers, who claim 375 guineas for fees, have been offered £200. 


Automobile Exhibition.—The ninth annual automobile exhibi- 
tion now being held under the auspices of the Automobile Club at 
the Agricultural Hall, London, consiste chiefly of a demonstration 
of the extraordinary advances which have been made recently in the 
petrol inotor-car industry. Some of the best cars in the show, how- 
ever, are the electric vehicles exhibited by the Anti-VibratorCo. The 
accumulators are hidden under the seats or in the boot, being, 
nevertheless, just as accessible for examination or repair as if 

laced in a box. Special attention has been paid to the 

ubs and axles. The axle ends are of steel specially pre- 
pared and are ground to tit the steel liners of the wheel hubs. 
Two roller bearings, which carry the weight, and two sets of ball 
bearings for taking up the thrusts, are fitted to each wheel. This 
combined roller and ban bearing allows the carriage to run very 
smoothly and reduces friction to a minimum. The controller, of 
which the company possess the provisional patent, is compact, simple 
and efficient. It occupies only 15in. by 4in. and is fitted under the 
driver's seat. The operating handle or lever is at the driver's left 
hand. It provides three speeds forward, one speed reverse and one 
neutral or off positino. This controller enables the driver to start 
slowly, also to follow easily the ordinary London traffic speed and 
to increase that speed when on a clear road to between 13 or 14 
miles an hour on the level. It commands a good speed even when 
mounting steep gradjents. By a special contrivance it is impossible 
for the driver to start off with a rush orto change the speeds abruptly 
from first to third, & frequent source of damage to the motor and gear 
wheels. Every carriage is fitted with four brakes, two on the driving 
wheel and two on the motor shafts. Each brakeis double-acting. A 
ratchet is fixed to the brake pedal, so that the carriage may 
be stopped and held firm on any inclination. Near the driver's 
left hand is a safety device, by which, on simply withdrawing a 
plug, all electrical connection with the motors is cut off, so that 
the driver may leave the box without danger ofthe carriage being 
accidentally or wilfully started off. The motors, of which there 
are two to each carriage, have been specially designed and are 
water and dirt proof. The armatures run on ball bearings which 
are automatically lubricated. Each motor is capable of develop- 
ing З н.р. and, for short periods, double this load. Should either 
motor get damaged the carriage can be run on the other alone. 
The motor parts are all made interchangeable, and all parts are 
kept in stock, so that replacements are quickly effected. The car- 
riagea are primarily intended for use in the London district, where 
they can be run on roads of ordinary gradient at least 40 
miles without being re-charged. They have, however, been used 
in country districts over bad and hilly roads with success. Other 
electric motor car exhibitors are the London Electromobile Synd., 
Messrs. W. Bath & Son, Lancaster Motor Garage, and Morgan & Co. 

Among the exhibitors of accessories and sundries indispensable to 
motorists we may mention:—-The Stern-Sonneborn Oil Co. (special 
lubricants, pastes, anti-rusts, polishes, &c.); Pfluger Accumulator 
Works (Pfluger ignition accumulators in all sizes, shapes and capacities) ; 
Sutherland and Marcuson (ignition batteries, carriage lighting batteries, 
storage battery hand lamps, inside electric carriage lamps, &c. ; Geipel 
and Lange (Vulcan speed indicators, an electrical device for indicating 
speed at any moment without moving shafts, bevel wheels or friction 
driving; also distance recorders, sparking plugs, induction colis, &o., 
and the automatic accumulator which does not work when on open 
circuit); Joseph Kaye & Sons (the well-known serrated seamless steel, 
copper and brass oil cans, oil fiters, &.); Crossley Bros. (an 
excellent exhibit of gas engine and dynamo combined, oil engine 
and dynamo combined, and several examples of Crossley gas 
engines); Sola Accumulator Co. (accumulators); F. C. Blake (electrical 
ignition distributors for sparking multi-cylinder motors, c.); Messrs. 
8. Smith & Son, 9, Strand, London, W.C. (an interesting exhibit of 
motor timepieces, some fitted with electric light attachments; chrono- 
graphic speed indicators, &c. At this stand a working model of 
the action of the speed indicator is shown); Electric Battery Co. 
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(electric ignition batteries and apparatus. voltmeters, contact plugs, 
sparking plugs, &c.); Peto and Radford (New Energy battery, 
sparking plugs, motor generators, dynamos, Peto-Cadett patent accu- 
mulator, electrical testing instruments, &c.); Prested Miner’s Gas 
Indicating Electric Lamp Co. (portable electric safety lamps, accumu- 
lators, primary batteries and ignition sundries); Max Accumulator Co. 
(batteries for electric cars, ignition batteries, portable lamps, &c.); A.B.P. 
Accumulator Co. (assortment of ignition cells, traction cells, insulating 
materials, &c.) ; J. C. Fuller & Son (the new Fuller“ ignition dry bat- 
tery, accumulators, ignition coils, &c.) ; Van Raden & Co. (woven glass 
accumulators, charging dynamos, induction coils, electric safety lamps,&c.) 
The exhibition remains open until to-morrow (Saturday evening. 


Barnstaple.— The salary of the borough electrical engineer (Mr. 
J. W. Hadfield) has been advanced to £200 per annum. 


Basingstoke.—The Corporation have withdrawn their electric 
lighting bill. The question of establishing municipal electricity 
works or of leasing the Council's provisional order to a company is 
to be settled by a ballot of the ratepayers. 


Battersea (Gondon).—On Wednesday the Council affixed the 
borough seal to the agreement with the County of London Co. 
regarding the transfer of three areas, so as to make the districts 
within which the local authority and company are authorised to 
supply electricity coterminous. 


Bedlingtonshire.—The Council have appointed a committee to 
prepare a scheme of public lighting. The colliery company intend 
to light Doctor pit rows electrically. 


Beeston.— Owing to a satisfactory canvass, the new Council 
will be advised to take up the subjec: of erecting electricity works 
at an -early date. 


Belfast.—The Electric committee again recommend that an 
electrical inspector be appointed by the Board of Trade, but that the 
person appointed should not be a local man. 


Berhi)l —Application has been made for sanction to a loan of 
£3,500 for electric lighting extensions. 


Bournemouth.—The first exhibition of an electrical character 
ever held in this important town (which, besides being one of our 
leading health resorts, has a large area covered with the best class 
of residential properties) was held from 16th to 19th inst. at the 
Hotel Mont Dore, under the auspices of the Bournemouth and Poole 
Electricity Supply Co., whose undertaking was one of the earliest, 
as it is one of the largest and most important of the electricity 
enterprises in the provinces. 

Commencing from very small beginnings, the company's undertaking 
has passed through many stages of trouble and difficulty, but is now 
in & prosperous condition, and is representative of the progress which 
has been made in electric lighting in this country during the past 12 
years. Bournemouth is unquestionably an ideal centre for the exhibition 
of the latest novelties in electric lighting from both the utilitarian and 
the ornamental aspects, and few towns in the country offer a better 
market for high-class fittings, fixtures and apparatus for electric lighting, 
heating and cooking, and for small motors for domestic, trading and 
medical purposes. It is not surprising, therefore, that the exhibition has 
proved a great success. The opening ceremony included a luncheon, 
presided over by Mr. H. B. Renwick, secretary of the company, at which 
the mayors of Bournemouth, Poole and Christchurch were present. In 
the course of the proceedings Mr. Renwick referred to the work of the 
company in Bournemouth and district, and to the success attained, 
which he largely attributed to the intelligence, energy and capacity 
of the electrical engineers and contractors of the town, who had 
carried out their installation contracts from the first with the firm 
intention of putting in good work and of showing what excellent results 
could be effected where electric current is intelligently employed. Mr. 
Renwick concluded by forecasting a great future for the electric radiator. 
Мг. W. Haypon, replying to a toast on behalf of the engineers and con- 
tractors of Bournemouth and Poole, referred to the excellent relations which 
existed between the traders and the company. The displays made by a large 
number of exhibitors were on & considerable scale, and embraced an 
infinite variety of articles for which Bournemouth may be considered a 
particularly good selling centre. Perhaps no display at the Mont Dore 
Assembly Rooms was more prominent or instructive than that made by 
the Bournemouth and Poole Co., although where all was excellent it is 
difficult to particularise. Mr. H. J. Dowsing, too, was conspicuous with 
his fascinating exhibit of radiators, «с Many local firms made some 
really fine displays of plain and artistic fittings, and the crowds of visitors 
were unanimous in voting the exhibition a brilliant success. 


Bradford.—The general manager of the Corporation tramways 
department, Mr. C. J. Spencer, lectured to members of the Brad- 
ford Scientific Association on Friday last on the development of the 
municipal tramways. 

The capital expenditure (said Mr. Spencer! had risen from about 
£80,000 in 1899 to nearly £500,000 in 1904, while the annual receipts 
had risen from £12,000 in 1899 to £198,000 in 1904. About 1,000 men 
were now employed. There were 230 cars, and the parcel traftic brought 
in about £1,000 annually. In Glasgow the current consumption for the 
year ended March, 1903, was 09466 units per car-mile, while in Bradford 
it was 1:511, which made the Bradford system an expensive one to 
operate, From the year endiny March 31, 1903, they had spent at Brad- 
ford on electiicity nearly £27,000, and on maintenance of cars £25,000. 

Oaerphilly.--A Board of Trade inquiry was held here by the 
Hon. T. H. W. Pelham on Wednesday into the application of the 


Council for a provisional electric lighting order. There was 
opposition by ratepayers. 

For the promoters, Mr. А. Н. Preece (Messrs. Preece and Cardew, 
consulting engineers to the Council) said that since last year there had 
been a great increase in the number of houses in the district, that the 
proposal to erect a generating station had been abandoned, and that an 
agreement had been entered into with the South Wales Electrical Power 
Distribution Co, to supply electricity in bulk at three points in the 
district at 14d. per unit for a minimum supply of 50,000 units per annum. 
The application was supported by the whole of the members of the 
Council, and resolutions in its favour had also been passed at public meet. 
ings, including the Chambers of Trade and the Ratepayers’ Asscciation. 

For the opposition Mr. R. НАммохр was called, and it was urged that 
the scheme could not be commercially successful, that outside the rail- 
way and colliery companies, who would make their own arrangements for 
electric lighting and power, thefgreat bulk of possible consumers would b: 
colliers, and that to avoid showing a loss on the estimates the promoters 
had used exaggerated revenue figures. 


Camberwell (London).—On Wednesday the Council decided to 
take electric current from the London Electric Supply Corp. for the 
lighting of the Camberwell Baths at 3jd per unit. 


Canada.—Immense sums are spent by the Dominion Government 
on canals. On the Cornwall Canal, which extends a distance of 
11 miles along the north side of the St. Lawrence river, the lift of 
water is 48ft., in six locks. All the gates are operated by 5 Н.Р. 
electric motors fitted with ingenious mechanical devices, so that in 
case of accident they can still be operated by hard. The canal 
is lighted by 2,000 c.p. arc lamps placed 400ft. apart, making the 
working of the canal as easy by night as by day. There is room for 
considerable electrical development on these numerous Canadian 
canals, on which has been expended up to Dec. 31,1902, £20,500,000. 


Cardiff.—A special meeting is to be held to consider a report on 
the means to be adopted to obtain powers for wiring premises and 
for the purchase and supply on hire of electric motors, &c. At the 
same meeting the question of tlie adoption of incandescent electric 
lamps for street lighting will be discussed. 


Chelsea (London).— After the town hall has been extended, the 
building will be wired for the electric light. 


Chile.—Plans have recently been submitted to Congress for an 
extensive system of railway construction involving an outlay of 
£5,600,000 on main lines and £2,950,000 on branch lines. The 
main line (called the Longitudinal Railway) is 1,894km. in length, 
and the 24 branch lines (eight of which are narrow gauge) total 
917km. in length. Nearly the whole of the main line is built to nar- 
row gauge, while eight of the 16 branch lines are to 1:68 metre 
gauge. The total length of narrow gauge lines is 320km. The scheme 
of publie works which Congress is considering includes extensive 
work: for water power and irrigation. 


Companies to be struck off Register.—The ** London Gazette 
for March 18 states that the following will be struck off the register 
of joint-stock companies in three months if cause is not shown to 
the contrary :— 

Berrenberg Elec. Lamp. Synd. Gas and Elec. Lighting Corp. 
City of Mexico Elec. Power Synd. (Mauritius). 
Crystal Palace Light Railways and | Joel Elec. Carriage Motor and Bat- 

Tramways Co. tery Synd. 

Elec. Battery Case and FittingSynd. | Love's Elec. Traction Co. 
Electric Tested Lamp Co. Motor Omnibus Synd. (ways. 
Electric Works Co. Wynne's Elec Closed-Tube Tram · 


Dartford.—The Council will supply electric current for lighting 
the market stalls at 1s. 2d. per 250 c.p. lamp per week and 10d. per 
130 c.p. lamp. 


Dockyard Electric Lighting and Power.—The Admiralty have 
accepted the tender of Lapthorn & Co., at about £35,000, for the 
erection of an electricity generating station at Devonport. Electric 
current will be supplied for lighting the whole of the departments 
of the Royal Naval Barracks, Кеуһат, and also for driving all the 
dock and constructive machinery, and for working the railway 
between the two vards. The contract for the whole of the installa- 
tion has been secured by Messrs. W. J. Corse & Co., Plymouth. This 
firm have already successfully wired the Royal Engineer Students 
College, Keyham, and are at present engaged in fitting up the old 
flagship * Indus” with the electric light, that vessel being intended 
for the training of boy artificers. It is expected that Messrs. Corse's 
contract will be completed in about 12 months. Current will. for a 
time, be taken from Devonport Corporation, but as soon as the 
Admiralty electricity works are completed, current for lighting will 
be taken from that source. The whole scheme is estimated to cos 
about £250,000. 

Dorking.— Additional electric lighting cables are to be laid. and 
the amount of a loan being applied for has been increased to £3,000. 

Dublin.—The estimates for the vear to March 31, 1905, include 
£100 for the electric lighting of the wholesale food market. The 
estimated expenditure for publie electric lighting is £9,416. 158. 
compared with £19,625. 8s. 7d. in 1903-4. Estimated income from 
private consumers is £21,500, 
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Durban (Natal).—At the second annual dinner of the staff of the 
Corporation electrical department last month, the borough elec- 
trical engineer (Mr. J. Roberts) presiding, the chairman of the 
Electric Light committee (Mr. Ferguson) said the electricity supply 
Was started in 1898 with 196 private consumers and the equivalent 
of 9,320 8 c.p. lamps connected. There were now 2,209 connections 
and 90,000 laiips. They had four traction generators aggregating 
1.800 H.P., three alternating-current sets aggregating 1,725 Н.Р. and 
one 800 H.P.set, or a total of 4,825 н.р. For public lighting they had 
in use 700 electric incandescents and 190 1,000 c.p. ares. There were 
17} miles of tramway cable and 7} miles of power cable laid 
underground and 48 miles of overhead wires. The staff numbered 94. 


East and West Ham.—The Council have adopted a recommenda- 
tion for the mutual working of the West and East Ham electric 
tramway systems so as to avoid changing at the boundary. 


Electric Driving in Jute Worke.— Messrs. Cox, Lochee, Dundee, 
recently adopted electric driving at their works, and James Scott 
& Son, Dundee, have now decided to substitute electric for steam 
power at their works. Westinghouse gas- driven dvnamos will be 
employed. Other jute manufacturing establishments in the district 
are considering the advisability of adopting electric power. 


Blectiic Signals for Bpeed Testing.— At Steyning Petty Sessions 
last week a charge of driving a motor car at excessive speed was 
dismissed on the ground that the stop-watch used in the test might 
be unreliable. Mr. Humphrys, for the defence, said the East 
Sussex chief constable now used an electric signal. 


Electricity іа Gold Mieing. Electric generating plant and 
motors are being put in at the New Moon Gold Mines, Bendigo, 
Victoria. 

Exhibitionp.—An interesting exhibition is about to be held at the 
Agricultural Hall, London, at which a large and varied display of 
printing, stationery and allied trades’ exhibits will be made. The 
exhibition will be open from April 30 to May 14 inclusive, and will 
offer many interesting features to others beside those engaged in the 

rinting and allied industries. There is no branch of British 
mdastry to which the application of electric driving is so important, 
nor one that is taking greater advantage of recent improvements in 
and the standardising of electric motors than the letterpress and 
lithographie printing and bookbinding trades. 


Factory and Workshop Act Amendment Bill, 1904.— At the 
meeting of the London County Council on Tuesday the Parliamen- 
tary committee recommended that this bill should receive the 
approval of the County Council. Amongst the provisions of the 
amending bill are clauses dealing with the means of escape in 
case of fire, and other matters which require the careful considera- 
tion of owners of factories and works premises. 


Fife Blectiic Power Scheme —The Fife Electric Power Co. liave 
taken a new site for a generating station at Dunformline. The 
contract both for buildings and plant was given to Bruce Peebles & 
Co., and the estimated cost of the undertaking is put at between 
£20,000 and £30,000. 

Fiame (Hungary).—The Hungarian Government have under 
consideration the immediate appropriation of a considerable sum for 
the provision of cranes for the harbour at Fiume. It is considered 
probable that preference will be given to those machines which 
give the maximum of power for the smallest overall dimensions 
with electric or hydraulic motive power. The largest number of 
cranes required will be of the portable type with lifting power of 
about 14 tons. Particulars and offers should be addressed to His 
Excellency Tibor de Gaal, Vice-Governor of Fiume: or to the Royal 
Hungarian Minister of Commerce, Budapest. 


Fremantle (Western Australia).—The Canning-strect and 
Marmion-street route has been adopted for the new Fremantle and 
Fast Fremantle municipal electric tramways. £100,000 is being 
borrowed for tramways and electric lighting in the form of 434 per 
cent. 30-year debentures. 


Gilliogham.—The Council have decided to adopt alternative 
methods of charging for electric current—maximum demand system 
Td. per unit. for first hour and 2d. after, or a flat rate of 44d. per 
unit. The charge for current supplied through prepayment meters 
will be reduced from 6d. to 51d. 


Hammersmith (London).—The Council decided on Wednesday 
to apply to the London County Council for a loan of £10,640, to be 
expended as follows -— 

£2,701. 108. 6d. on mains, £514. Os. 10d. on street boxes and culverts, 
£554. 5s. 11d. on trenching, £783. 14s. 9d. on sub.stations, £1,245 on 
transformers, £909. 7s. 1d. on switchboard, £225. 7s. 5d. on clerk of works 
and engineer's charges, and £3,677. 28. 2d. on consumers’ services. 

In consideration of the borough electrical engineer (Mr. G. G. Bell) hav- 
ing undertaken to prepare plans and specifications for the extension of the 
generating plant, and also of his past satisfactory services, it was resolved 
to increase his salary from £500 to £600 a year from 1st prox., rising by 
two annual increments to £700. The salary of Mr. R. H. Paterson, 
station superintendent, was increased from £225 to £250 per annum, and 
80 other officers of the electrical department were granted increases. 
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The Electricity committee recommended the extension of the generating 
station and plant at an estimated cost of £40,000, and that plans and 
estimates should be at once prepared. Previous extensions had been 
carried out according to plans prepared by the consulting engineer (Mr. 
A. Н. Preece), whose total commission had amounted to £2,411. 13s. 3d. 
Mr. Preece had intimated that he would be prepared in future to accept a 
retainer of 50 guineas per annum, and when engaged upon work £2. 28: 

er hour, or £10. 10s. per day of six hours in London, or £3. 38. per 

our or £15. 15s, per day out of London. The committee thought the 
extensions could be entrusted to Mr. Bell, and recommended that he be 
instructed to prepare plans and estimates for the proposed extension ; also 
that Mr. Preece should be notified that the arrangements entered into 
between himself and the late vestry in 1896 would now be terminated. 
The recommendations were adopted. 

Mr. CHAMBERLAYNE ,chairman of the Finance committee) stated that 
the accounts of the electricity undertaking would show a satisfactory 
profit on the year's working, but it was improbable that there would be 
any sum available for relief of rates on account of the conservative 
policy of the Electricity committee in defraying what was really loan 
expenditure out of revenue. 

Mr. BELL reported that, as the result of using hot air forced draught 
on one of the boilers a considerable saving had been effected, and he 
advised that one of the Babcock and Wiloox boilers be fitted with the 
same apparatus ata cost of £195, in order that cheap anthracite coal 
may be used instead of best Welsh. This was agreed to. 


Hampstead (London).— The Lighting committee have been 
authorised to sell some of the old plant no longer required at the 
electricity station. 

Hampton.—The Highways committee, who have been consider- 
ing a tender of the Twickenham and Teddington Electric Supply 
Co. for public lighting, has requested the company to Шс» 
experimental electric lights in lanterns. The company’s plan for a 

roposed sub-station in the district have been approved. The 
ampton Court Gas Co. has received notice to determine the con- 
tract for street lighting on Sept. 29. 


Hanley.—It was reported to the Corporation on Tuesday, in 
regard to the recent application for sanction to a loan of £17,600 
for the electricity department, that the Local Government Board 
had intimated that 

They would defer giving sanction for the £5,000 for new generating 
plant, £600 for superheaters, and £200 for new switchboard until the 
tenders and full particulars were submitted to them. The Board learned 
that the proposed loan included a large sum for excess expenditure, a 

t of which was incurred seven ot eight years ago. They had, however, 
ecided to sanotion the loan in respect of this excess expenditure, subject 
to the deduction of £649, approximately the amount of principal which 
would have been repaid if the loan had been raised at the date of the 
execution of the works In accordance with this decision the Board 
formally sanctioned a loan for £11,151, to be repaid within 24 years. 


Heckmondwike.— The price of electrical energy has been 
reduced to 4d. per unit. 


Hindley.—The Council are applying for a year's extension of 
their provisional electric lighting order, 1901. 


Honley.— The electricity works were opened on Monday. 


International Motor-Boat Competition.—Regatta week at Kiel 
(Germany), which begins on June 22, will be notable for a series of 
motor-boat races. The boats will be divided for competition pur- 
poses according to tonnage and motive power adopted, and the prizes 
will include a valuable trophy given by the German Emperor. 
Particulars are obtainable from the Automobile Club,44, Sommerstr , 
Berlin. It is stated that the competition is directly inspired by the 
German Emperor, who will have an entry in one of the classes of 
a motor boat built in the United States. 


Inverness.—Edmundson's Electricity Corp. have selected a site 
for the generating station, and it is expected a supply of current 
will be available at the end of 1904. 


Leek.— The Council have fixed the following charges for current 
for power:—650 units and over per quarter, 144.; 520, 1 Id.; 
390, 2d. ; 260, 21d. ; motors consuming less than 260, 284. per unit. 


Liverpool.— Last year the Corporation electricity department 
supplied 26,015,062 units of current for lighting, power and traction 
at an average price of 1$d. per unit. The reserve fund is now 
£104,277, £2,000 is annually contributed to the city fund and 
£29,910 granted in relief of rates. 


Llanrwst.—The committee appointed to consider the purchase 
by the Council of the undertaking of the Llanrwst Electricity 
Supply Co. will report to the next meeting. 


London County Council.—At Tuesday's meeting it was agreed 
ќо loan £25,451 to Hackney and £19,000 to St. Pancras for electric 
lighting purposes. 

St. Marylebone Electric Lighting.—The Finance committee brought up 
an urgency report on the application of Marylebone Council for a loan of 
£1,365,000, purchase money for the pant heap undertaking of the 
Metropolitan Electric Supply Co., and a further £460,000 for purchase of 
a site for buildings, mains, &c. Having regard to the view of the 
committee that it is desirable that the present system of finance, under 
which the Council practically provides the funds required on loan for the 
local authorities, should be continued, the Finance committee urge that 
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the Council should seek powers in its Money Bill, 1904, to raise 
temporarily the loan of £1,365,000 by means of a special issue of London 
County bills. -At a future date when the financial situation becomes 
sufficiently favourable, the Council could replace these bills by stock to 
provide for the permanent loan to Marylebone Council. The committee 
recommended that this course be adopted on condition that the Borough 
Council withdrew. from its bill the clauses empowering them to issue 
stock. With regard to the moneys required for new works, the amount 
during 1904-5, would probably not be more than £100,000 and could be 
advanced out of the ordinary provision made for loans.—The report was 
agreed to. | 

Highways Committee.—The new Highways committee will consist of 
the following: Messrs. J. A. Baker, R. M. Beachcroft, E. Browne, A. F. 
Buxton, J. W. Cleland, Capt. F. Hemphill, N. W. Hubbard, W. C. 
Johnson, Sidney Low, Earl of Malmesbury, І. H. Mitchell, R. C. Philli- 
more, D. S. Waterlow, T. Wiles and T. McKinnon Wood. 

Drury Lane Theatre.—The Theatres and Music Halls committee are 
serving а notice on the Drury Lane Theatre Co. containing 148 require- 
ments, amongst them the substitution of electric lighting for gas through- 
out the building and the improvement of many of the present electric 
lighting arrangements. 

Ludlow.—The Council are considering a communication from 
the Local Government Board stating that the electric lighting and 
refuse destructor scheme, for which the Board were asked to sanc- 
tion a loan of £8,250, is incomplete, and that no evidence had been 
given that the scheme would be self-supporting. 


Lytham.—A poll recently taken on the electric lighting question 
gave 188 ratepayers in favour of the electric lighting order being 
carried out by the Council and 797 against. Seventy-nine rate- 
payers promised to take electric current. | 


Manchester Southern Tramways Oo.—Ashton-upon- Mersey 
Council have given notice of intention to purchase the undertaking 
of the company which lies within the Council's district. 


Mansfield.— Application has been made for sanction to a further 
loan of £15,000 for electricity supply. ! 


Mexborough.—When it was proposed to establish electricity 
works in this district much opposition was offered by those who 
feared the scheme inight not be a financial success. We are, there- 
fore, glad to learn that there is every sign of the undertaking 
proving a distinct success. The recent connection made with the 
G. C. Railway from the Council's works means an increased income, 
and this is only one instance of the favour in which electric lighting 
is held. The demand on the works leaves a reserve of between 
70 н.р. and 80 H. P., which, whilst enough to carry the lighting 
through during the summer, will be totally inadequate to meet next 
winter's demand, especially as several large consumers are about to 
be connected. The demand for current and the minber of private 
consumers have increased 100 per cent. during the past nine months. 
Extensions of the plant are therefore necessary. A further £4,000 
to £5,000 will be required to carry out the necessary extensions. 
When these are completed a reduction in price from dd. to 44d. per 
unit and the abolition of meter rents will be announced, and this is 
expected to bring 1nany property owners and householders on to the 
service. In large measure the progress and popularity of the 
undertaking is undoubtedly due to the Coancil's chief electrical 
engineer, Mr. J. Senior. 

Municipal Telephony.— The Secretary for Scotland has sanc- 
tioned the borrowing of a further £50,000 by the Glasgow Telephone 
committee for connecting additional subscribers, &e. 


Municipal Trading in the Far East.— According to an article 
in the Celestial Empire,” municipal trading is viewed with as 
much apprehension in Shanghai as in Britain, A numerously 
attended public meeting recently resolved that the Municipal 
Council had exceeded their rights in regard to the supply of electric 
fans and other fittings, It is stated that electrical contractors ure 
condemned without cause by certain municipal officials, that con- 
tractors’ wiring is only. passed after repeated tests and that 
customers are thereby prejudiced and the contracting firms seriously 
injured. On the other hand, it is alleged that municipally-wired 
installations are at once connected, in many cases in spite of 
indifferent work and materials. 

Musselburgh. – The Council have decided to erect about 20 arc 
lamps. Current will be supplied by the National Electric Con- 
struction Co. (who are erecting a generating station) at 21d. per unit. 


Pembroke (Co. Dublin).— The District Council last week 
decided to adopt the electric lighting extension scheme prepared by 
the consulting engineer (Mr. Robert Hammond) and to apply for 
a loan of £25,000. 


Portsmouth.— Messrs. Kincaid, Waller, Manville and Dawson 
have been asked to prepare a report upon the present condition of 
the electricity supply works. 

Eadcliffe.—The charge for electric current for private lighting 
has been fixed at Sd. per unit. 


Saffron Walden. —The Board of Trade have granted the Council's 
application for a provisional order. Plans and specifications for the 
electricity works have been prepared by Messrs. Foote and Milne, 


and are to be submitted to Messrs. Preece and Cardew for report. 
Estimated capital expenditure £9,150. 


Salford.—An inquiry was held on Wednesday into the application 
of the Corporation for power to borrow £25,000 for the electricity 
department. The town clerk (Mr. L. C. Evans) and the borough 
electrical engineer (Mr. C. D. Taite) gave evidence. The total 
capital expenditure of the electricity undertaking is now £566,884. 


Scarborough.—A portion of the electric tramways system will be 
opened for traffic on 30th inst. 

The Town Council have a small electric lighting plant at the 
refuse destructor, and Mr. J. Shiress Will, K.C., was consulted, 
advises that the Corporation are not entitled to supply electric 
energy from this plant for street lighting. Scarborough Electric 
Supply Co are supplying current for lighting and power under 
their provisional order, 1891. 


Slough.--In future the price of electric current will be 6d. per 
unit for private lighting. | 

Smokeless Fuel.—A claim is made by the Compagnie des 
Charbons et Briquettes of Blanzy, France, that they are the owners 
of a practical system for producing a briquette, the product of coal, 
which will give out the best quality of heat without smoke or dust, 
at a cost not greater than ordinary household coal. It is also stated 
that experiments are being made on a considerable scale for manu- 
facturing briquettes for use in large firing operations. The new 
fuel is said to be made of coal dust and oil treated by a secret pro- 
cess which renders it smokeless. 

Particulars have also been recently published of an electrical 
process by which peat can be converted into hard smokeless fuel, 
capable, it is said, of holding its own with the best Welsh coal. An 
ин is, according to one aecount, about to be erected in 

reland. 


South Lancashire Tramways.—<A new section of this tramway 
network will shortly be constructed, joining up the Farnworth 
Council's lines with Salford Corporation's system at Swinton, via 
Little Hulton, Worsley and Walkden. 


Southend-on-Sea.—Alternative plans for lighting the famous 
pier have been submitted by the borough electricai engineer (Mr. 
W. E. J. Henan) and are under consideration by the Council. Ex- 
tensions to the mains and feeders have been authorised at a total 
estimated cost of over £2,700. 


Telephone in Buenos Ayres.—Thcre has been some friction 
between the municipal authorities of this city and the telephone 
company on the subject of the placing underground of the telephone 
wires. Says the Buenos Ayres “Standard " :— 

The placing of telephone wires underground, desirable from every 
point of view, should be everywhere encouraged to the utmost extent, and 
especially in cities like Buenos Ayres, where overhead trolley wires 
extend in every direction. As these trolley wires have been permitted, 
the ordinance requiring their effectual proteetion should be thoroughly 
carried out by insisting upon the latest and most efficient methods of pro- 
tection instead of the antiquated and very inefficient provision which has 
been allowed. Encouragement should also be given to the telephone 
companies to put their wires underground. ‘Lhe expense involved is, of 
course, great, and this should be taken into consideration. The practice, 
however, in Buenos Ayres at present is to discourage such work by 
specia! imposts, such as the charge of $100 per square yard] for 
opening the streets and sundry other charges, in the aggregate f 
ing considerable sums if work is done on an extensive scale. It 
follows tbat without inducement telephone companies are likely to 
postpone laying down extensive systems of underground piant, and to 
omit them altogether when possible, if they find that instead of being 
encouraged they are, as is the case in Buenos Ayres, practically fined for 
so doing. The causes for a defective telephone service (continues our 
contemporary) are many, and increase with the number of subscribers. 
The trouble may be in the telephone itself, in the battery to which it is 
connected, in the installation, wires, &c., in the subecriber's house, in 
the line wire outside connecting with the exchange, in the jointings of this 
wire, in the insulators, in the innumerable connections, in the lightoing 
arrestor and cross-connecting boards, ог in that most complicated piece 
of mechanism known as the switchboard. Then the operators are not 
perfect in their duties, or the subscribera considerate in their demands; 
it, therefore, approaches the miraculous that communication is possible 
at all to any large number of the thousands connected, and it is only 
through constant watchfulness that the many recurring faults are ascer- 
tained and remedied. Duly-considered municipal encouragement should 
consequently be given with regard to such an expensive feature as the 
placing of wires underground. 

In Latin countries the value of time is not greatly appreciated, and 
concentration of speech is not a characteristic. The result is, аз shown by 
actual observation and test in Buenos Ayres, that communications occupy 
on an average twice the time they do in New York, and the average i$ 
about twice as many communications per day per subscriber. The prac- 
tical outcome of this is that a switchboard operator in Buenos À yres takes 
care of only half the number of subscribers that one in New York does, 
and is of but one half the value. The Union Telefónica has expended over 
£100,000 in the past five years in new switchboards and in appliances 
and underground plant in Buenos Ayres, and is preparing for а further 
expenditure of а like amount. It is changing its subscribers’ single lines 
to metallic circuits, enlarging the central exchange and adding to the 
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technical staff. This skilled labour it has been found impossible to obtain 
in Buenos Ayres to anything like the required extent, and experienced men 
are being continually engaged and sent in from Europe. The comparison 
of the rates in Buenos Ayres (our contemporary concludes) with those in 
force in London, where the servioe is certainly no better than here, and 
with those in New York, where the service is probably the best in the 
world, is certainly in favour of the subscriber in Buenos Ayres. The 
general rate per annum in each case is as follows:—London, £17 
3 min.); New York, $183 gold ($430 men.); Buenos Ayres, $180 min. 

he Union Telefónica has nearly 9,000 subscribers connected with Beunos 
Ayres; the National Telephone Co. in London about 30,000. In New 
York there are nearly 120,000, which is an indication that the quality of 
the service and not the rates charged is the controlling factor. 


Telephone Users’ Protection Association.—Old times seem 
to be revived in the announcement that another Telephone Users’ 
Protection Association is to be formed —and at Manchester, too. 
The promoters, it is stated, are anxious to ** make the Association a 
national concern—a powerful organisation to withstand not only 
the National Telephone Co. but also the Mutual Telephone Co. 
and other competitive companies which might succeed in obtaining 
licences.” Mr. F. F. Bennett presided over a meeting of the sub- 
scribers to the Associaton, and is reported to have said that there 
is some terrible opposition at work to prevent the Manchester Cor- 
poration from allowing the establishment of a competitive system 
in the city.” 


Tiptos.—The Council have refused consent to the South Stafford- 
shire Tramways (Lessee) Co. using steam power on their lines for 
a further period, and the company have been asked to carry out 
their agreement to electrically equip the lines between Dudley and 
Wednesbury. 


Tiverton.—The question of accepting a tender for the erection 
of electricity station buildings has been adjourned for a month to 
enable the engineer and surveyor to consider the advisability of 
including a refuse destructor in the scheme. 


Victoria (Australia).—The Australian Mining Standard " 
ваув :— 

The Victorian Electric Light, Heat and Power Distributing Corp. and 
five other firms have formed a syndicate with a present capital of £10,000, 
and have offered to supply electric current in bulk to the Government 
and the municipalities at ld. per unit. It is proposed to supply current 
for operating the suburban railways, &c. "Victorian brown ooal will be 
used in the generation of electric energy. If the Government undertake 
to consame 10,000,000 units per annum for 10 years the sy ndicate agrees 
to spend £500,000 on developing the brown coal deposits. 


УР. The work of constructing the permanent way 
of the Council's electric tramways has been started. 


Watford.—-The Board of Trade have declined to grant the 
Council's application for a provisional electric lighting order for 
extending the area of supply, except in respect of so much of the 
urban district as is not included in the 1897 order. 


Willesden.— It is announced that a writ has been issued against 
the Metropolitan Electric Supply Co. to restrain them from supply- 
ing electricity in the parish, contrary to the provisions of their acts 
and provisional orders. 


Windeor.— The charge for electric current has been reduced by 
the Windsor Electrical Installation Co. froin 64d. to 6d. per unit. 


Workhouse Lighting.— A communication has been received bv 
the Wolstanton and Burslem Guardians froin the Local Government 
Board with reference to the proposal to adopt electric lighting at 
the workhouse. 

The Board state that they are not prepared, as a matter of course, to 
sanction the subetitution of electric for gas, in an existing buildi 
which is already sufficiently lighted, and they requested to be inform 
of any special reasons which render it desirable that the change should 
be made. With regard to generating plant, the Board consider that, 
where it is necessary that Poor Law buildings shall be lighted by elec- 
tricity, it is desirable, under ordinary circumstances, that the dians 
obtain current from a public source rather than from an independent 
installation. 


Dinner.—The fifteenth annual dinner of the Birmingham Muni- 
cipal Technical School Engineering Society was held on Saturday. 
Mr. T. C. Aveling (president) in the chair. 

Dr. W. E. Sumpner, in reply to the toast of “The Munici and 
Technical School," said the sucoess of the schools was indi by the 
fact that more students applied for admission than they had room for. 
The Government grant had been much more than doubled last year. 
That showed that the Government was beginning to realise that technical 
classes should be encouraged as much as purely scientific instruction. 
He was glad to announce that they had secured three new lathes of the 
latest pattern. One came from Germany, one from America, and one 
from Scotland. The fact that two of the lathes came from abroad had 


alarmed one of the city fathers, but that had not been done with a view. 


to benefiting the foreigner, but with a view to learning how to beat the 
foreigner. 


Blectro-Harmonic Society.—The last smoking concert of the 


season will be given at the Holborn Restaurant, High Holborn, 
London, W.C., this (Friday) evening at 8 o’clock. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1904 Edition 
of the Big Blue Book is now ready, price 15s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date, and the Directorial Division of the new volume has been 
corrected up to February lith, 1904. All branches of Electrical 
Engineering and Industry are fully treated, and Electro- 
Financial matters have received every attention in the new 
volume, which aggregates over 2,000 pages. If possible, the 
Directory Division is more complete and accurate than in 
previous issues. All mere lists of members of societies and 
institutions are excluded, as quite unreliable for Traders’ 
purposes. A number of large sheet Tables, Mapa, бс. are 
included in the issue. Digest of Contents will be sent post free. 


TENDERS INVITED. 


Westminster Electric Supply Corp. invite tenders for the 
supply and erection at their Duke-street sub-station of a high- 
tension and a low-tension switchboard. Specifications (for high- 
tension switchboard after 18th inst. and for low-tension switchboard 
after 25th inst.) with forms of tender, &c., from the consulting 
engineers, Messrs. Kennedy and Jenkin, 17, Victoria-street, West- 
minster, S.W. Tenders to the secretary (Mr. Frank Iago), 
Eccleston-place, Belgravia, London, S.W., by 10 алп. April 18. 
Further particulars are given in an advertisement. 

The directors of the Lancashire and Yorkshire Railway Co. 
invite tenders for the supply of various articles during the 12 
months ending April 80, 1905, including signal and telegraph 
fittings, signal, telegraph and electric light wires, wire, screws, oil, 
crucibles, steel sheets, tubes, plates, &c., lead, sleepers, crossing 
timber, &c. Further particulars and forms of tender from Mr. 
Dufün, Stores Department, Osborne.street, Manchester, where 
samples can be inspected. Tenders, addressed to the directors, to 
the secretary (Mr. R. C. Irwin) by 10 a.m. April 4. See also 
advertisement. 


Partick Town Council invite tenders for one 500kw. steam 
dynamo, one 75kw. steam: balancer (dynamo only) and extensions 
to main switchboard. Specifications after 28th inst. Specification 
and plans may be inspected at (but not obtained from) the offices 
of the consulting engineers (Messrs. Kincaid, Waller, Manville and 
Dawson), 29, Great George-street, London, S.W. Tenders to the 
town clerk (Mr. James Donaldson) by noon April 12. See also 
advertisement. 


Manchester Electricity committee invite tenders for the supply 
of two 750kw. turbo-generators and alterations and additions to 
high-pressure steam piping and valves at the Dickinson-street 
enerating station. Specifications from the secretary of electricity 
фора (Mr. Е. E. Hughes), Town Hall, and further information 
from the chief engineer, Mr. S. L. Pearce, electricity works, 
Dickinson-street. Tenders (addressed to chairman) to the Town Hall, 
Manchester, by noon 18th prox. See also advertisement. 

Manchester Electricity committee also require tenders for synch- 
ronous motor-generators and flue-fired superheaters. Tenders by 
noon April 7. 

Barnes Urban District Council invite tenders for storage batteries, 
balancer-boosters and switch gear. Specifications, &c., from the 
Council's electrical engineer, Mr. C. 5. Davidson, High-street, Mort- 
lake, S.W. Tenders to the clerk, Mr. J. E. Anderson, Council Offices, 
High-street, Mortlake, by noon April 12. See also advertisement. 

The Visiting committee of Napsbury Asylum (near St. Albans) 
are prepared to receive up to April 6 names of electric light wiring 
contractors willing to tender for the wiring and plain fittings 
required for about 2,500 points at this asylum, in accordance with 
the plan and specification prepared by the consulting engineer, 
Mr. W. H. Massey, M.Inst.C.E., 25, Queen Anne’s-gate, West- 
minster, S. W. A selection will be made and a limited number of 
firms invited to tender. See also advertisement. и 

The Scottish office of the May-Oatway Fire Appliances (Ltd.) 
invite tenders for wiring certain installations for direct connection 
with fire brigades at Belfast and Dundee. Tenders close 80th inst. 
Particulars from the managing director, 49, Queen-street, Glasgow. 
See advertisement. 

Burton-upon- Trent Corporation invite tenders for the supply and 
erection of a 500kw. steam generating set with condensing plant. 
Specifications from the electrical engineer and tramways manager 
(Mr. P. J. Pringle), Guild-street. Tenders (addressed to chairman 
of Electricity committee) by April 5. See also advertisement. 

The Government of Natal invite tenders for the equipment of 
ground and first floors of Railway Customs Bonded Warehouse, 
Port Natal, with a complete system of electric telpherage. Plans, 
&c., from Sir Walter Peace, K. C. M. G., Agent-General for Natal, 
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26, Victoria-street, Westminster, S. W., or from Mr. Chas. J. Crofts, 
M.Inst.C.E., harbour engineer, Natal. Tenders to the Agent- 
General, or to the chairman, Tender Board, Pietermaritzburg, Natal, 
by May 9. See also advertisement. 

Melbourne City Council invite tenders up to 2:15 p.in. May 18, 
for supply and delivery of one 750kw. direct-current steam gene- 
rator. Specification, &c., from the Agent-General for Victoria, 142, 
Queen Victoria-street, London, E.C. The town clerk is Mr. John 
Clayton. See also advertisement. 


Glasgow Corporation invite tenders for mains, cables, switchboard, 


distribution boards, wiring and accessories for transmission of 


electric power to motors and for lighting the Dalmuir outfall works. 
Tenders by 28th inst. 

London County Council invite tenders for the erection of the 
superstructure of the first portion of the tramways electricity 
generating station at Greenwich. Tenders by April 26. 


Lancaster Tramways committee require tenders (until April 14) 
for the construction of permanent way of tramway extension, cable 
conduit and drain boxes and overhead trolley wire construction. 

Stockport Gas and Electricity committee invite tenders for one 
500kw. steam generator. Tenders to chairman, Gas and Electricity 
department, by March 80. 

Handsworth (Staffs.) District Council invite tenders for permanent 
way, pavement and roadwork, and overhead equipment. Tenders 
before noon March 80. 

Aberdeen Electric Lighting committee invite tenders for two 
water-tube boilers and accessories. Tenders to the city electrical 
engineer (Mr. J. Alex. Bell), by noon 31st inst. 

Tenders are invited until 30th inst. by French Ministry of Posts 
and Telegraphs for 80 tona of bimetallic wire and 200 tons of copper 
wire. Tenders to 103, Rue de Grenelle, Paris. 

Reading Corporation require six double-decked bogie electric 
tramcars and an electrically driven water-cart. Tenders by noon 
April 2. 

Edinburgh Corporation invite tenders by April 23 for switch- 
board extension and steam and exhaust pipe-work. 

Leeds Tramways committee invite tenders for 12 months’ supply 
of stores. Tenders by noon April 6. 

Foot's Cray District Council invite offers for leasing their pro- 
visional electric lighting order. 

The Norwegian State Telegraph Administration invite tenders 
for insulators, telephone iron, post hooks, telegraph wire, bronze 
wire, copper wire, Ke. Tenders to “ Telegrafstyrelsen, Christiania,” 
by 12 noon of April 2. Apart from the usual Customs duties, a 
preference of from 10 to 15 per cent. is given to Norwegian tenderers. 


TENDERS RECEIVED AND AOOEPTED. 


Poplar (London) Electricity committee have received the following 
tenders for two turbo-generators and condensing plant :— 


Bruce Peebles & Co. (recommended) (Parsons turbine)...... £13,851 
Do. do. (Willans) ............ 10,911 
Mather and Platt (Parsons) ............................ 14,890 
Do. do. (Wians) асель eye EE TERR 14,098 

С. A. Parsons & Co. (Рагѕорв) .......................... 14,310 
Richardsons, Westgarth & Co. (Westgarth) ..... "e 13,150 
Willans and Robinson (Willans) ......... . ee. 12,074 


Battersea (London) Borough Council have accepted the following 
tenders :— 

Babcock and Wilcox, two water-tube boilers, £2,300. 

Mather and Platt, eleciric pumps and piping, £825. 

C. A. Parsons & Co., spare armature for steam tarbine dynamo, £700. 

De Grelle, Houdret & Co., 12 months supply of arc lamp carbons. 

W. H. Willcox & Co., oils and engine room stores for 12 months. 

Chamberlain and Hookham and British Thomson-Houston Co., elec. 
tricity meters, 

McKenzie Bros., arc lamp pillars and brackets, £172. 103. 
a Arc Lamp Co., arc lamps, with ‘hoisting and lowering gear, 

87. Is. 

Simplified Underground Conductor Co., telephones for switch pillars. 

G. M. Marchant, valves. 

Venner & Co., special meter. 


An order has been placed with Electricité et Hydraulique, 
Charleroi, Belgium, and Jeumont Nord, France, for 40 electrical 
equipments for the Lyons electric tram ways, comprising motors of 
27 HP. each. An order has also been placed with the firm for 
16 motors, each of 125 H.P., for traction purposes on the Metro- 
politan Railway of Paris, these being controlled on the multiple- 
unit system. 


The following tenders were accepted by Loughborough Council 
on Wednesday in connection with their electricity supply scheme :-— 


H. and T. Danks (two dry-back boilers) ........ £1,050 0 0 
Brush Co. (steam turbines and dynamos)..... .. 2,50 0 0 
Brush Co. (condensing plant)..... —€— eS, 0895 0 0 
Wm. Moss & Sons (chimney shaft) ............ 678 13 4 


The Scottish Office of the May-Oatway Fire Appliances (Ltd.) 
have accepted the tender of the Aberdeen Electrical Engincering Co. 
for wiring a tire-alarim installation at the Aberdeen University Press, 


for direct connection with the fire brigade, and similar work is to be 
carried out at the Darien Press, Edinburgh, by Win. Douglas (Ltd.). 
and at Lloyd's Printing Works, Glasgow, by Carrick and Topping. 

Hammersmith (London) Borough Council accepted on Wednesday 
the following tenders for annual supplies for the electricity 
department :— 

General Electric Co., carbons; W. T. Henley's Co., house-service 
boxes (small size lls. 6d., large size 17s. 6d.) and for meter boxes, 
(25-ampere 19s. 6d., 50-ampere £1. 4s.); British Thomson-Houston Co. 


meters (5-ampere £2. 5s., 10-ampere £2. 7s. 6d., 15-ampere £2. 10s, 


20, 25 and 40-ampere £2, 12s., and 50-ampere £2. 15s.) 

Pope, Maher & Co., Pyrmont, who held a contract amounting to 
over £10,000 for arc lamps, pillars, &c., for Sydney public lighting. 
have executed a deed of assignment, and it has been agreed to 


transfer the contract to the Clyde Engineering Co. for completion 


and to allow two months’ extension of time (to June 27). 


Camberwell (London) Council received 17 tenders for an engine 
and dynamo for the electric lighting of Camberwell Baths, and thai 


of the Alliance Electrical Co. at £355 (with an allowance of £80 for 


the old engine) has been accepted. 

West Ham Corporation have accepted an offer of the British 
Thomson-Houston Company to supply 200 open type arc lamps st 
£5 per lamp with iron cases or £5. 5s. with copper cases. 

Crompton & Co. have obtained an order for the supply and erec- 
tion of the whole of the plant required for one of the new stations 
of the Calcutta Electric Supply Corp. The plant will include three 
400kw. steam-driven sets. The value of the contract is about £40,000. 


The tender of W. T. Henley's Telegraph Works Co. has been 
accepted for supply of cable for connecting up the Swansea Corpo- 


ration and the National Company's exchanges at £306. 


West Ham Corporation received tenders (from three firms) for 
11 motors, &c., for the tramcar shed tool equipment and that of 
Witting, Eborall & Co. at £474. 17s. has been accepted. 

Wigan Electric Light and Tramways committee have accepted 
the tender of Tickle Bros. for steel girders for the Platt Bridge 
tramcar shed. 


Preston Corporation have accepted the tender of the St. Helens 
Cable Co. for the supply and laying of Dialite feeder cables for their 
tramway extensions. 
Croydon Corporation have accepted the tender of Callender's Co. 
for the supply of cable for the ensuing year, and that óf Babcock 
and Wilcox for pipe work for condensing and cooling plant. | 
West Ham Corporation have placed an order with Messrs. Kelvin 
and James White for testing instruments for the laboratory at the 
new generating station at £209. 2s. 

Radcliffe Council have accepted the tender of D. Firth & Sons 
for station lighting and testing instruments. 

Croydon Guardians have accepted the tender of the Edison and 
Swan Co. for electrical fittings and appliances for 12 months. 

Westminster City Council have accepted the tender, at £35. 15s. Cd. 
of Messrs. Belshaw & Co. for re-wiring the city hall. | 
Walsall Guardians have accepted the tender of C. Ross for wiring 
the new wing at the infirmary at £88. 5s. 

West Derby (Liverpool) Guardians have accepted the tender of 
Perrin, Hughes & Co. for electric light fittings, &c., for 12 months. 

Walthamstow District Council have accepted the tender of the 
General Electric Co. for electrical supplies for the ensuing 12 months. 

Dundee Town Council are recommended to accept the tender of 
Thomas Parker (Ltd.) for electric generators at £1,500. 
Aston Corporation have accepted the tender of the General 
Electric Co. for а 750kw. steam generating set at £6,435. 


BUSINESS NOTIOES. | 
We are informed that in future the firm of Lacey and Sillar, 
2, Queen Anne's- gate, Westminster, and 78, King- street. Manchester. 
will practice under the title of Lacey, Sillar and Leigh. 
Rhodes Electrical Mfg. Co. have opened a branch office for 
Scottish business at 85, McAlpine-street, Glasgow, under the 
management of J. T. Donald & Co. 


Newton Bros., electrical engineers and contractors, have removed 
to larger premises at 21, Market-place, Derby. 


LIQUIDATIONS, &c. - 
At the London Bankruptcy Court on Tuesday, statutory medi 
of creditors and shareholders of M'Guire Mfg. Co. (Ltd.) U 
The company was registered in Feb., 1901, as the European M S M 
Mig. Co., nominal capital £20,000. The present name was adop de 
Sept., 1902, and the capital increased to £40,000. The company ps 
formed to acquire and work patents for electric motors, tru 000 jt 
and the consideration for the purchase was the allotment of ag 901 
fully-paid shares. The number of shares issued for cash was "ы 
and business was commenced in Sept., 1901. The compan City 
supplied trucks to the London County Council, Great Northern cag is 
Railway Co., the Bury and Darlington tramways and others. s d 
has arisen upon the company’s trading operations. The li A ligt 
£13,265 (£6,871 оше, while assets are estimated at £5,464. 
dator is to be appointed by the Court. 
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Braby and Tomlinson (Ltd.) is to be wound up voluntarily. Mr. 
A. B. Bryden, 23, Bucklersbury, London, E.C., is liquidator, to 
whom claims by April 9. 


Norwich Mutual Telephone Co. (Ltd.) is to be wound up volun- 
tarilv, and Mr. Chas. Bussey has been appointed liquidator, 


Sale by Auction.— Mr. T. Kinsman (Messrs. Kinsman & Coon), 
St. Austell, will sell bv auction on Tuesday and Wednesday next, 
March 29 and 30, at St. Austell electricity station, the engines, 
machine tools and general plant and stores. Further particulars 
are given in an advertisement. Catalogues can be obtained from 
the auctioncers. 


Premises, &c., to Let.- Messrs. Waring and Nicholson, 88, 
Parliament-street, Westminster, London, S.W., have premises to 
let in prominent corner position suitable for a factory or warehouse. 


An advertisement contains particulars of a suite of offices to let at 
64, Victoria-street, Westminster, S.W. 

Electric Signa! Bells, &c.- The International Electric Co., 
55. Redeross-street, London, E.. C., have placed on the market a gas 
and water-proof iron-cased bell, which can, without the insertion of 
a separate lamp or other resistance, be connected direct to any electric 
light supply up to 250 volts. In this way the source of supply is 
available at any moment, and the signalling is said to be very dis- 
tinct and reliable. The bells are stocked for 100 or 110 and 200 
and 220 volts, but can be inade to suit any voltage up to 250. 


Points. Varnishes and Colours. The Indestructible Paint Co., 
81, Cannon-street, London, E.C., are well known to electrical engi- 
neers ns the makers of a variety of colours, paints and varnishes, 
as oil boilers and refiners, and as contractors for numerous supplies 
used in electricity works and other engineering and manufacturing 
establishments. A useful list of this company's specialities has 
been issued in à form that admits of its being hung up in the engi- 
neers office for purposes ot ready reference. The company's 
record in connection with paints of a special character should make 
the list particularly. useful at this season of the vear. 


„Technics. —In No. З of the monthly magazine with the above 
title, published by George Newnes (Ltd.), there will be found a 
Paper on The Education of Electrical Engineers in London," by 
Dr. J. A. Fleming. 


Oanadian Trade Index. -We have received from Mr. Harrison 
Watson, Canadian. section, Imperial Institute, London, S.W., a 
copy of the latest edition of the “ Canadian Trade Index," issued by 
the Manufacturers’ Association of Canada. The index is a valuable 
directory of manufacturing and trading firms in the Dominion. 

Catalogues, &c.-— The Westinghouse Company have ready two 
leatlets, dealing respectively with the Three- wire System for Variable 
Speed Motor Work, by N. W. Storer, and a description of the 
Washington, Baltimore and Annapolis Single-phase Railway, by 
B. G. Lamme. Both publications are in their second edition. 

Messrs. Holden and Brooke, West Gorton, Manchester, have 
ready a new list (No. 60) describing Brooke's new steam trap. The 
list is well illustrated. 


The International Steam Pump Co., Liberty-street, New York, 
have just issued a handbook on centrifugal pumps of a new type. 
The list contains an illustrated. description, together with a large 
amount of general information, of the three tvpes of pumps made 
by this finn. The conoidal centrifugal pumps, which are compara- 
tively inexpensive and suitable for direct driving by electric motors, 
are designed especially for low lifts and large deliveries. On the 
other hand, the volute centrifugals, working at a moderate speed, 
are specially intended for medium lifts (say up to 70ft.) For very 
high lifts, even exceeding 2.000ft. the turbine type of pump is 
recommended. In construction, this machine is the converse of the 
reaction turbine waterwheel, and is said to have a good efticiency 
with the highest heads and runs at high speeds. 


New sheet lists of wattineters, electric water-level indicators, 
small dynamos and motors, &c., are issued by Siemens Electric 
Appliances (l.td.), 61-2, Watling-street, London, Е.С. 


Messrs. Aiton & Co., 68, Queen Victoria-street, London, E.C., 
have issued a new illustrated leatlet of patent centrifugal exhaust 
heads, which, although only on the market for a short time, have 

roved a success. These heads are particularly suitable for steam 

ammers, being made of cast iron and having no loose internal 
parts. The heads are already in use in several electric lighting 
ч at His Majesty's dockyards, and in a number of industrial 
works. 

Messrs. Ernest F. Moy (Ltd.), Greenland-place, Camden Town, 
London, N.W., have ready two sheet lists of shunt-regulating 
resistances, two styles of which (A and B) are illustrated. f 


An exceptionally well-arranged and nicely printed catalogue is 
just published of the special makes of leather belting and belting 
accessories for which Messrs. Fleming, Birkby and Goodall, of West 
Grove, Halifax, and 39, Lime-street, London, are famous. The 
large number of articles catulogued have each a special interest for 
engineers and users of machinery, who can obtain copies of the list 
on application. 


. Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from March 16 to 22, with the ports 
of destination :— 

Africa—Alexandria, £199; Cape Town, £291; Delagoa Bay, £1,788 
(telegraph material) ; Durban, £2,222 (including £626 telegraph material); 
Mombassa, £23; Mozambique, £165 (telegraph instruments); Port 
Elizabeth, £29. Australasia—Auckland, £108 ; Fremantle, £404 ; Laun- 
ceston, £160 ; Melbourne, £42; Sydney, £322 ; Wellington, E589 (includ. 
ing £510 telegraph material) Brazil - Rio Janeiro, £2,526. Ceylon— 
Colombo, £157. (ili — Antofagasta, £80; Valparaiso, £115 (including 
£31 telegraph wire). China—Shanghai, £26. Fanning Island, £20. 
France--Paris, £226. Germany—Hamburg, £17. Gibraltar, £738. 
Holland--Amsterdam, £90; Rotterdam, £12 (telegraph wire). Hong 
Kong—£21. India—Bombay, £108 (including £29 telegraph materia)) ; 
Calcutta, £1,158 (including £155 telegraph material); Madeira, £2,689 
(telegraph instruments). Malta, £190 (telegraph instruments). Peru — 
Callao, £93 (telegraph cable). Straits Settlements—Singapore, £3,339. 
Zanzibar, £40 (telegraph material). Total £17,992, against £20,904 in 
the corresponding week last year (March 18 to 24). 


PATENT RECORD. 


mee 
The following List of Applications for Patents and Specifications published 
has been compi this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 


Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


SPECIFICATIONS PUBLISHED. 
NorR.— All specifications can be obtained at the uniform price of 8d. each. 


1909. 
23,389 SomauLı aud 1.овувкаткій. Galvanic dry cell, 
1903. 

1,561 ANDERS and Suits. Intercommunication of telephones. 

1,717 DouLL. Drying materiale which clog or matt under compression 
by eloctricity. 

2,0584 ARMsTRONG and ORLING. Electro-capillary relays and the like. 
(Date claimed Jan. 28, 1903.) 

2,112 Комо and La Cour. Electrostatic apparatus for relay and other 
recording and operating purposes. 

2,162 Lopar and Lopar. Electric ignition apparatus. 

2,185 Meckenzig (Smith) Electric operating mechanism for railway 
and tramway points. 

2,192 RawortH Electrically-propelled tramcars. 

2,856 Bout (Osborn Morgan Co.). Electric distribution systeme. 

2,343 BILL and Аввотт. Combined switches and electro-magnetic 
cutouts. 

2,696 SwzzTSER. Inéandescent lamps and switches. 

2,715 Heys (Hutchinson Acoustic Co.). Telephonic tranamitters. 

2,857 Сов and Ramsgy. Ears for trolley wires. 

2,921 CrawrorD. Operating points of electric railways and tramways. 

5,102 Воситом. Devices for indicating stopping places for electric 
tramcars. 

3,158 Совогалк (G.E. Co., U. S.). Making coils for electrical apparatus. 

5,164 Parry. Electric distribution and switchboerds therefor. 

5,244 Ескетвім and Coatss. Electrical ignition for internal combustion 


engines, 

5,605 Hogan. Luminous vapour electric lampe. 

4,546 CAROLAN (U.E. Co., U.S.). Insulated conductora and manufac- 
turing tame. 

4,675 J. G. Wurr& & Co. and FisumR. Construction of conduits and 
boxes specially applicable as containers for underground con- 
ductors of electric traction systems. 

4,732 Ілитхив and Lucas, Reversing mechanism for dynamo-electric 
machinery. 

5,492 EvsRsHED and EvgnsHED AND ViaNOLES. Apparatus for measur- 
ing electrical resistancee. 

5,646 Ewart. Arc lamp». 

6,113 Paci. Moving- coil galvanometers. 

6,282 ABEL (Compagnie Anon. Continentale pour la fabrication des 
Compteurs de Gaz et autres Appareils). Automatically extin- 
guishing electric lights after they have burnt a given length of 

e. 


6,415 SapLmR. Electric indicators. 

6,434 SPERRYN and Woop. Two-way tumbler switches. 

6,495 CAROLAN (G.E. Co., U.S.) Systems of electrical distribution. 

6,515 Vickers, Sons AND Maxim and WILLIAMSON. Operation and 
regulation cf electric motors. 

6,528 Lea. Insulators. 

6,735 O'CONNELL. Candle fittings of incandescent lampe. 

6,951 BrLoxaM (Luxsche Industriewerke A.G.) Alternating current 


meters. 

7,155 CAROLAN (G.E. Co. U.S.). Devices for suspending overhead 
conductora. 

7,286 SIMMONDs. Holder for electric light shades. 

7,461 CABOLAN (G.E. Co., U.S.). Electric circuit protecting devices 

7,568 HETHERINGTON and BRITISH ELECTRIC TRANSFOBMER Co. (1903). 
Fusible cut-outs.' 

7,590 Mourn. Electromsgnetic mechanism for producing reciprocatory 
motion. 
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COMPANIES' MEETINGS AND REPORTS. 


Direot Spanish Telegraph Co. (Ltd.) 


The fifty-second ordinary general meeting was held on Tuesday, the 
Marquess of TwEEDDALE, presiding. 

The SECRETARY (Mr. F. T. Preddle) read the notice convening the 
meeting and the report of the auditors. 

The CHAIRMAN said : Gentlemen, from the report you will observe 
that there has been a falling off in the receipts amounting to £1,797, 
which was accounted for partly by the general depression in trade 
which prevailed during the past year, and partly—perhaps to a 
larger extent—by the interruption to our cables and which lasted 
73 days, recalling the misfortunes which we suffered from in 1901, 
when, however, the interruptions lasted no less than 128 days. 
The cost of these repairs, £10,591, has been debited to the reserve fund. 
Owing to the electrical disturbances created by the tramways in Bilbao 
it has been found necessary to convert what is now the landing place of 
our cables on the Spanish coast into a regular station, followed by the 
erection of overhead wires connecting the new landing station with the 
office in the town of Bilbao. This has been done at considerable cost, 
amounting to £1,467. Both this sum and tbat for repairs, of £10,591, 
have been debited to reserve, which now, together with the £5,000 
placed to that fund on Jan. 1 last, amounts to £48,620. The Interna- 
tional Telegraph Conference held last May led to a reduction in our 
rates to Spain, Portugal and Gibraltar of $d. a word. We hope 
that a sufficient increase of traffic will thereby arise to recoup us for 
the loss which is certain to be entailed by that reduction, but I 
must say that our experience does not warrant us in being very sanguine 
in this respect. Turning to the accounts, it will be seen that there is a 
somewhat large increase—namely, £270—under the head of salaries at 
stations. This is due to the new office at Arrigunaga to which I have 
just referred—the station which it has been necessary to place there on 
account of the electrical disturbances which I have just mentioned. 
Happily, it was possible to effect substantial economies in stations abroad 
aad also in London, thus reducing the net increase in the ordinary work- 
ing expenses to an amount of £95. The only other matter of interest 
to which I have to refer is the expiring of our licence on the shores of 
this country, which occurred on 31 Oct. last. We have since been in 
negotiation with the Government, and it is hoped that before long we 
shall have entered into an arrangement which will be satisfactory to the 


Government and to ourselves. I may mention that the licence to land : 


on the Spanish coast is without a time limit. In conclusion, I have only 
to say that our cables are in very good working order, and that the 
receipts show, since the commencement of the year, a marked improve- 
ment. I now move the adoption of the report and aocounts. 

Sir JOHN DENISON-PENDER, K.C.M.G., seconded the resolution, 
which was carried unanimously. 

Resolutions approving the dividends, and re-electing the retiring 
director, Mr. F. Alexander Johnston, and the auditors, Messrs. Deloitte, 
Dever, Griffiths & Co., were carried, and a vote of thanks to the chairman 
and directors, terminated the proceedings. 


British Insulated and Helsby Cables (Ltd.) 


The eighth ordinary general meeting was held on Wednesday at Liver- 
pool, Mr. E. К. Muspratt presiding. | 

:The SEORETARY read the notice convening the meeting and the 
&uditors' certificate. 

The CHAIRMAN said all would agree that under the circumstances 
the report was very satisfactory. The gross profits were £129,446, against 
£127,695 in the p'evious year, notwithstanding lessened output and a 
competition even more severe than ever previously encountered. One 
adverse circumstance had been the increase in the price of rubber, an 
article which was largely used in the company’s manufactures. Not- 
withstanding these adverse conditions they were able to present a better 
profit than in the previous year. Out of gross profits they had paid 
debenture interest, £22,500, against £16,400 in 1902, and as the plant 
had been increased they also thought it desirable to increase the amount 
written off for depreciation, which was £18,500, against £17,500. They had 
also provided £5,000 towards the reduction of debentures, making,with the 
sum previously put aside, £10,000. They had also placed £8,500 to a 
special reserve fund to meet contingencies, This was a conservative policy ; 
and although they liad earned it they.did not recommend a dividend to 
the same amount as last year, the amount declared making the total 
dividend 8 per cent. for the year, against 10 per cent. for the previous 
year. In coming to thia decision they had in mind the uncertain state of 
the money market and the depression of trade, and a further important 
reason was that they considered it desirable to increase the cash balance. 
The increase in expenditure on buildings, plant and machinery had been 
in regard to the erection of a telephone cable factory at Prescot, an 
entirely new building, and its equipment. The output they were now 
prepared to make from this department would be three times 
that of which it had been capable hitherto, and having regard to 
the statement of the Postmaster-General in the House of Commons 
that the Post Office Короо to expend some £3,000,000 upon the 
extension of the telephone service, he thought the shareholders would 
agree that the expenditure upon this department was justified. New 
machinery had been added to Prescot works, Helsby works and the 
new works at Edge-lane, Liverpool. Their new Edge-lane works had 
built a new switchboard for the central telephone exchange in London, 
which was a most admirable piece of electrical apparatus reflecting the 
greatest credit upon its designer and upon those who had executed the 
work. It had given great satisfaction, and the directors believed this was 
a part of the business which would grow. The investments of the com- 


pany were principally in the Midland Electric Corp. for Power Distribu 
tion (Ltd.) and in Australia. The former investment had been reduced 
from £227,000 to £163,000, but on the latter (the Electric Supply Co. of 
Victoria) they had increased from £198,508 to £246,694. This expenditure 
had sufficed to practically complete the scheme of lighting and tram. 
ways at Bendigo, where the electric tramways were started in May 
last, and where the lighting had been gradually coming into operation 
during the remainder of the year. The monthly returns showed the 
undertaking to be earning good profits. Mr. James Taylor (their vice- 
chairman) had paid a visit to Australia during the year and would be 
pleased to give the shareholders information upon what he had 
observed in regard to the working of the undertakings in which 
the company was interested. The West Australian Company was 
earning a small profit, but with regard to Coolgardie, that place had, 
to some extent, been superseded by Kalgoorlio, owing to the discovery 
in the latter district of goldfields which offered greater attractions. 
Their special reserve fund now stood at £85,000, and would be available 
if required to meet depreciation upon the realisation of investments. 
It was difficult to say much with regard to the future, because, in 
face of the general depression of trade and the state of the money 
market, they ought not to be too sanguine. Owing to dear money 
municipalities and companies were not as ready to enter upon electrical 
undertakings as they had been. At the same time the increase in the 
applications of electricity would be very great in the future, and, all 
things considered, he trusted the company would have in the current 
year as good business as was enjoyed last year. They could not have 
manufactured so cheaply except for the improved plant and machinery, 
nor could the economies effected have been realised but for the energy 
and efficient working of the managers, engineers and employés. The 
thanks of the company were due to them for the way in which they had 
carried on the business in the past year. He moved the adoption of the 
report and accounts. 

Mr. J. S. HARMOOD BANNER seconded the motion. 

Mr. JAMES TAYLOR referred to his visit to Australiatfor the purpose 
of examining the working of the undertakings in which the company held 
an interest. At Coolgardie, which he first visited. he had unfortunately 
found that, owing to the discovery of gold at Kalgoorlie, a large proportion 
of the population had migrated, and only some 4,000 persons were left 
in the former place. The electrical undertaking, though still running, 
was earning a small profit only. If the depletion at Coolgardie con- 
tinued it might be necessary to stop the working, in which case he 
feared some loss would be involved to the company. A very different 
aspect, however, was presented at Bendigo and Ballarat. At the former 
place the electric car system had been got to work, and there was no 
doubt whatever that it would produce a good return. He was glad to 
report that the work had been so admirably done as to reflect the greatest 
credit upon all connected with it, and, in fact, all towns in Australis 
regarded it as a model of what an electric tramway should be. At Ballarat, 
when he arrived there, the tramway system was a horse system which had 
been running without profit. Since it had been taken over by the com- 
pany, even in continuing the horse tram system, profits had been made. 
Not only had this been done, but the company had secured a concession 
for 30 years, and when the conversion to an electric system had been 
carried out he had no doubt it would prove as successful as that of 
Bendigo, and the company would possess two most valuable assets in 
Australia. | 

The resolution was carried unanimously. 

"The dividends were then agreed to, the retiring directors (Messrs. 
J. S. Harmood Banner and J. Carlton Stitt) were re-elected, and the 
retiring auditors re-appointed. The proceedings closed with a vote 
of thanks to the chairman and directors. 


BRITISH ELECTRICAL SUPERANNUATION FUND.—At the annual 
meeting on 16th inst. Mr. Tegetmeier presided, Sir Ernest Spencer being 
absent through indisposition. During the past year the fund has made 
satisfactory progress; 12 new contributing companies have joined, the 
most important being the City of Birmingham Tramways Co. The 
number of members on the fund at the end of the year was 183. an 
increase of 38. Mr. Tegetmeier said he was sorry that expectations of a 
large measure of support outside the immediate circle of the British 
Electric Traction Co.’s organisation had not been realised. The tots! 
amount of contributions from members at Dec. 31 was £3,904. 188. 1d.. 
and to meet habilities the fund had total assets £7,885. 2s. 7d , or more 
than double the amount necessary, even if the liabilities became АП 
immediate claim. The investments yielded an average of nearly 4 Pe 
cent., and were in perfectly safe investments. Withdrawals had been 
rather considerable during the year, but it was not likely that this rate 
would continue. Expenses of management were small. The retiring 
managing trustees were Sir Ernest Spencer, M.P., Mr. W. J. Greer B 
Мг. G. Cornwallis-West (for the companies), and Mr. J. McLeod, Mr. F. 
Kingsford and Mr. W. G. Bond (for contributors). Their places ap 
been filled by the election of the Hon. Sir C. Fremantle, Viscount Em 4 
and Mr. W. Somers Schuster (for the companies), and Mr. E. A. e 
leigh, Mr. A. F. Harrison and E. Hopwood (for the contributors). b 
concluded by moving the adoption of the report, which was seconded by 
Mr. Raworth and adopted unanimously. 


BRUCE PEEBLES & CO. (LTD.'—At the meeting on Wednesday at 
W. C. Peebles said the results of the year's trading might be conside 
very satisfactory in view of [trade generally being jvery much бае B 
and that the profits were earned in the old works. Last month dci 
works at East Pilton were started, and manufacturing would be carr! ber 
under much more favourable conditions than formerly. At present : 
had work in hand to keep them fully employed for some time to Stu 
including important Government contracts. A dividend of 6 per сеп 
the ordinary shares (less tax) payable 31st inst. was declared. 
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CHATHAM AND DISTRICT LIGHT RAILWAYS CO.—At the meeting 
yesterday, the report for the half-year to Dec. 31 stated that the receipts 
were £16,252. 3s. 9d. and the expenses £11,546. 17s. 11d. The directors 
recommend payment of the preference dividend for the half-vear, carrying 
forward £556. 68. Hd. The receipts show satisfactory progress. 4,201,619 
passengers were carried, the average receipts per passenger being 0:901d., 
compared with 3,344,522 passengers and 0:887d. in the June half-year. 
The track &t Chatham Hill is being doubled. An agreement has been 
concluded with the Kent Electric Power Co. whereby in July that com- 
pany purchases the power station plant and supplies current to the tram- 
ways on favourable conditions. £3,000 deposit has been paid on account 
of the purchase money. 

CITY OP BIRMINGHAM TRAMWAYS CO. -At the meeting last week, 
the chairman (Mr. E Garcke) said during the past year they had carried 
nearly 50,000,000 passengers, an increase of 2,000,000 for the year. The 
receipts had been £464,556, an increase of about £10,000. The net earn- 
ings were ENI, 978, increase nearly £30,000. Out of net profits they had 
paid £12,000 as preference dividends and £8,400 as dividend on the 
ordinary shares, leaving & surplus of £51,559, which was carried to 
reserve. They now ran more than 100 cars in the early morning at 
workmen's fares. Tho paid-up capital was £584,000. Their total capital 
outlay ‘was £594,275. Their investments (£57,700) included a deposit 
with the British Electric Traction Co. of £50,000 against security of 
debentures in various tramways undertakings. On the subject of the 
municipalisation of the tramways, Mr. Garcke said it was not the desire 
of the directors to put any obstacles in the way of municipalisation, but 
the company could not afford to sacrifice any of its established interests in 
order to make municipalisation practicable. The company would have a 
not inconsiderable mileage of tramways outside Birmingham even after 
the leases from the city had expired; but the intention of the directors 
was to construct the newly-authorised lines and to convert all the lines 
outside the city as soon as possible to electric traction on the overhead 
system. The directors regretted the decision of the Corporation to 
municipalise the tramways within the city, the effect of which was to spoil 
what might have been one of the finest systems of electric tramways in 
the country. Whatever might be the advantages of municipalising the 
tramways in other cities, he failed to see how those advantages could be 
secured in the case of Birmingham, as the breaking up of the through 
routes at the boundary must necessarily cause inconvenience to the 
travelling public, and it was certain to militate against the best economic 
results. The company would endeavour to make arrangements with the 
Corporation for through running powers. An arrangement had been 
made wiih Aston Manor and Erdington Councils for leasing the tramways 
in those districts, and in the case of Erdington they would also supply 
electricity for lighting and other purposes. 

POLKESTONE ELECTRICITY SUPPLY CO. (LTD.) The directors’ report 
for 1908 states that up to Dec 3! the equivalent of 54,805 8 c.p. lamps 

was connected to the mains, compared with 40,699 in 1902. The net 
profit was £6,096. 13s. 8d added to the profit from installation work, 
&c., and £202, 17s. 7d. brought forward from last year. After providing 
for interest, putting £1,000 to depreciation, nd allowing for interim 
dividend at the rate of 4 per cent рег annom already paid, there is a 
balance of £2,452, out of which a dividend is recommended at the rate of 
4 pet cent. for the half-year, making 54 for the year. £100 is put to 
reserve and £302 carried forward. The agreements with the Hythe and 
Sandgate local authorities for working their provisional orders have been 
carricd into effect, and the capital expenditure for Hytheand Sandgate is 
now included in the accounts for the first time. A further issue of 
£25,000 preference shares has been made to cover extensions in Folkestone, 
Hythe and Srndyate, and to pay off the bank overdraft. These shares 
were offered to the «hare and debenture-holders of the company, and were 
well subscribed. There is £3,865 still unallotted. 

HARROW ELECTRIC LIGHT AND POWER CO.— At the recent meeting 
the chairman (Mr. J. N. Btuart) said the equivalent number of 8 c.p. 
lamps connected during the year was 1,769, and the units sold to private 
consumers 229,462. Works costs amounted to 1:874. per unit, against 
2 24d in 1902 and 3:024. in 1901. The total costs were 2:87d. per unit 
for 1903, against 3:484. and 4:32d. in 1902 and 1901. In view of the 
reduction in the charge for current, the directors did not consider it 
advisable to pay more than 3 per cent. They had decided to introduce 
the maximum demand system on Jan. 1, which meant a substantially 
reduced rate to al] regular consumers. "They had found it necessary to 
adopt a scheme of steam condensing and superheating at an expenditure 
of about 42.000, but there would be a considerable raving in fuel and an 
increased efficiency of their boiler power. The directors would have to 
issue £3,000 more ordinary shares to pay for the improvements, 


LAWARESHIRE TRAMWAYS CO.—The chairman (Mr. A. R. Monks) 
at the meeting lust week, said the profits, after deducting interest and 
contributions payuble to local authorities, amounted to £5,219. 1s. 6d., 
of which £1,000 has been placed to depreciation. A dividend at the rate 
of 4 per cent. from date of opening (July 22) to Dec. 31 was declared. 
The company's power station not being quite r.ady for running at the 
time of opening, current was purchased temporarily from Motherwell 
Corporation. The station was now complete. They were now ordering 
10 additional cars, and the extensions authorised by the Lanarkshire 
Tramways Order, 1903, would be proceeded with shortly. 


MARCONIS WIRELESS TELEGRAPH OO. (LTD.) —The direotors in their 
report for the year to Sept. 30 last state that an increase of profit has been 
made, notwithstanding that no revenue has as yet been earned by the 
stations for transatlantic telegraphy, the commercial working of which 
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is looked upon as likely to prove the most profitable branch of the 
business. The report proceeds :— ` 

“ During the past year Mr. Marconi has been carrying on a number of 
experiments in connection with the long-distance work, the results of 
which make for the improvement and perfecting of the long-distance 
communication. The application of some of these improvements to a 
station equipped on a commercial scale would involve considerable 
outlay ; and in the absence of those facilities from the Post Office which 
would alone render such an outlay of utility, your board has not thought 
fit to authorise the equipment of a new transatlantic station embodying 
all those improvements, which would render practicable good com- 
mercial working both by day and night, on a scale which, for speed 
and reliability, would compare with that of a transatlantic cable. The 
collection and distribution of telegrams throughout the United Kingdom 
being a monopoly of the Postmaster-General, it is obvious that it is 
impracticable for this company to carry on a transatlantic service of any 
advantage without the assistance of the postal telegraph service, upon 
which it is dependent for the collection and transmission of its messages. 
Such facilities, similar to those granted to the cable companies, have 
not yet been obtained, but the course of recent negotiations seems to 
offer some prospect of satisfactory arrangements. If and when these 
arrangements are concluded, the equipment of a transatlantic station 
on а commercial basis, capable of rendering a service at least equivalent 
in speed and reliability to the service rendered by any single cable, will 
be proceeded with. The actual erection of the station will, it is expected, 
occupy not more than six months; so that the shareholders may hope to 
see transatlantic wirelees telegraph stations established on a commercial 
basie, and earning the very considerable revenues which may be antici- 

ated from this source, within a few months of our obtaining from the 

ost Office the facilities for which we ask. Should satisfactory arrange- 
ments not be offered by the British Government, the European station 
will be erected in one of those Continental countries which have already 
agreed to give facilities for inland distribution and collection of our 
telegrams, similar to those which we are asking from His Majesty's 
Government. 

In July last a new contract was entered into with the Admiralty, 
covering the use of our system throughout His Majesty's fleet. Provision 
is made in the contract for the payment annually of a royalty, consider- 
able orders for further apparatus have already been роо, and it is 
hoped that the relations which now obtain between the Department and 
ourselves will result in mutual benefit. In pursuance of the contract a 
number of H.M. ships have already been equipped with tuned apparatus, 
and, in a demonstration which took place of long-distance wireless tele- 
graphy, messages were received from Poldhu on H.M.S. ‘Duncan’ 
throughout her voyage from Portsmouth to Gibraltar. These tests were 
watched by naval ofticers on the ship at Poldhu, and in the report to the 
Admiralty testimony was borne to the fact that other ships of H.M. navy, 
within range of Poldhu station, but not similarly tuned, were unable to 
ега, the messages, and were not interfered with in their own work 
by them. 

" In Canada a bill has sed the legislature providing for the equip- 
ment of wireless telegraph stations in the St. Lawrence. All these 
stations, subject to the approval of the Imperial Government, to whom all 
proposed wireless telegraph schemes are submitted by the Colonial 
Governments, are to be equipped on the Marconi system, under a contract 
to be entered into with our Canadian company. 

" The Italian Government has been very active in the extension of 
wireless telegraphy throughout Italy. A number of stations have been 
erected during the past year which are available exclusively for the use 
of ships equipped with the Marconi system, and we have again to record 
our gratitude for the continuous support and assistance of the Govern. 
ment of His Majesty the King of Italy. The site for a high-power 
station near Pisa, for communicating with the Argentine Republic and 
with the company's high-power stations in the United States and Canada, 
has been selected by Mr. Marconi, and some of the plant for this station 
is already on order. 

„Arrangements have also been made for a wireless telegraph service 
between Italy and Montenegro, in the benefits of which your company 
participates. 

„A wireless telegraph station has recently been erected in Amsterdam 
in close proximity to the Stock Exchange, and press and other messages 
are being transmitted between that station and astation in England. It is 
hoped that when the necessary facilities have been obtained from &he Post 
Office here, the service already entered upon will be greatly extendéd, and 
that a considerable revenue will result. The company is able to transmit 
messages at a lower rate than they can be transmitted by existing 
arrangements, and as there is often considerable delay in the telegra 
service between England and Holland, it is hoped that both on 
score of cheapness aud despatch our service will represent considerable 
advantages. 

* Negotiations have for some time past been going on between the com- 
pany and the Board of Trade for the equipment of lightships with wire- 
less telegraph apparatus, and we are informed that a contract relating to 
this service is in preparation. - 

“ Negotiations with a group of Danish financiers were entered into for 
the connection of Iceland with Europe by wireless telegraphy, that 
country being at present isolated from the world so far as telegraphic 
communication is concerned. The negotiations are at present temporarily 
suspended, partly owing to the inability to obtain from the English Post 
Office the facilities for an inland service which are necessary, and partly 
to other difficulties which it is hoped will be removed. A deputation of 
the National Sea Fisheries Protection Association waited upon Mr. Austeh 
Chamberlain in March last to ask for inland postal facilities for a wireless 
telegraph connection with Iceland, which, however, were not granted. It 
is hoped that this question of inland postal facilities for the Iceland 
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connection will receive settlement as part of the general questions under 
discussion with the Post Office. 

„The natural extension of our business in the last three years and the 
general adoption of the Marconi apparatus as the standard system of 
wireless telegraphy for ship to shore service throughout the world have 
attracted the special attention of the German Government, with the 
result that & conference for the regulation by international legislation 
of wireless telegraphy for shipping purposes was proposed to the Powers 
by that Government in May, 1903, and took place at Berlin in August. 
The proposal for this conference, while indicating recognition of the 
very powerful commercial position which our company has secured, was 
in itself a menace to our interests, and engaged the serious attention of 
the directors. Ав а result of representations to the British Government, 
they accepted the invitation of the German Government on the condition 
that the conference should take the form of a preliminary discussion 
only, and that the delegates should not have power to pledge their 
Governments to any particular course of action. The majority of the 
Powers represented were, in the main, in favour of inter-communication 
between all ships equipped with wireless apparatus, irrespective of the 
so-called system employed, but there were two most significant reserva- 
tions—those of His Majesty's Government and of the Government of His 
Majesty the King of Italy. Having regard to the important part played 
by these countries in the shipping of the world and to the shipping routes 
which they with their Colonies command, it is felt that even if the 
recommendations of the other parties to the preliminary conference 
should be adopted at a subsequent conference, the effect upon our busi- 
ness will not be of great consequence while England aud Italy remain 
outside the arrangement. 

The international organisation of ship and shore stations for sea 
telegraphy has been very greatly extended. (A longlist of shipping lines 
whose principal vessels are equipped with Marconi apparatus follows.] 

“ Fifty-four shore stations are now installed commanding the principal 
shipping routes, these stations being available exclusively for communi- 
cation with ships equipped with the Marconi system. Among them are 
stations worked by the British Admiralty, the Italian Admiralty and 
Lloyd's. As the stations worked by the Governments and Lloyd's are 
increased, an extension of the arrangements for working exclusively with 
ships equipped with our system will ensue. 

* The factory at Chelmsford is now more fully employed than in any 
previous era of the company’s existence. Orders for apparatus on a 
large scale have been executed, and the work now in hand, without 
further orders, will keep the factory fully employed for many months to 
come. 

“ On Feb. 18, 1903, a committee of members of Government depart- 
ments, presided over by Mr. Bonar Law, sat for the consideration of 
evidence on wireless telegraphy. The nature of any decision arrived at 
has not yet been communicated to us. 

„»The powers given to the directors in March last for increasing the 
capital of the company have not yet been exercised. 

„The receipts for the year (£36,376. Зв. 2d.) are £10,607. 7s. 8d. in 
excess of the general charges." 


MYSORE GOLD MINING CO. (LTD.)—At the meeting last week the chair- 
man (Capt. W. B. McTaggart) said that they had found electricity 
so economical in the working of their mines that they almost wondered 
how they were ever able to do without it; but large as their supply under 
the existing scheme was, it was not sufficient to meet all their require. 
ments. It has occurred to the managers and directors that a great saving 
of labour could be effected if a central power station could be established 
for the leading mines in the field, and the electricity be generated by 
steam, thus supplying all the scattered mines with power. In order to 
effectually carry this out a small company, called the Colar Mines Power 
Station (Ltd.), had been formed, capital £30,000, and the five leading 
companies of the field took up all the shares, The scheme would effect a 
considerable saving in the future working. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)— The report 
for 1903, presented at the meeting on Wednesday, stated that in Blyth, 
Spenny moor, Alnwick, Hebburn, Thirsk and Whitley (the three last 
having been in operation for a portion of the year only) 2,482 consumers 
were connected, representing 39,639 8 c.p. lamps and 344,781 units 
were sold. . Ashington supply was commenced towards the end of the 
year, and Hartlepool and Morpeth power stations have since been started. 
Malton and Shildon generating stations and Felling sub-station will be 
in operation during the current year. At Aehington and Whitley the com- 
pany is taking supply in bulk, and current is to be taken in bulk from the 
Cleveland and Durham Electric Power Co. for the north-west Durham 
area, including Consett, Annfield Plain, Benfieldside, Stanley and Lead- 
gate; itis expected this area will be in operation during this year. There 
is a credit balance of £1,000. 12s. 4d., which has been carried forward. 
50,000 new shares have been issued to existing shareholders at par, and 
35,463 have been taken up. To pay off existing loans and complete the 
stations in hand the directors propose to issue debentures, They are now 
supplying public lighting at Hebburn, Felling, Spennymoor, Hartlepool, 
Ashington, Sowerby and Thirsk, and expect to get the public lighting in 
certain of the North Durham group of colliery districts shortly. They 
are getting for lighting 44d. to 6d. per unit, for power 14d. to 1;d., and 
for public lighting 24d. to 44d. 


OLDHAM, ASHTON AND HYDE ELECTRIC TRAMWAYS (LTD.) -- Mr. E. 
Garcke, at the meeting on Friday last, said the reduced dividend of 1 per 
cent. was due to special cireumstances. It was evident that the new lines 
they had acquired would not at present pay working expens:s, and the 
directors were negotiating with the local authorities with a view to making 
some re- arrangement which would remove the loss. The [additional 


capital expended during the year was £14,918, mainly in providin 
cables, which, they hoped, would enable them to пош ый in the 
consumption of electricity. Extra cable had also been required for the 
additional mileage being run. Four additional cars had been purchased. 

ROBEY & CO. (LTD.)— The directors’ report for 1903 states that, owing 
to severe competition, depression of trade and other causes, the past 
year's profit has not been satisfactory. The directors, however, have 
every confidence that the steps taken for the future management of the 
business will produce more satisfactory resalts. After writing off £5,000 
for depreciation of buildings, machinery and plant, £7,641. 14s. is avail- 
able for distribution, and the directors recommend payment of a dividend 
ot 9s. per share, tax free, on both preference and ordinary shares, absorb- 
ing £7,368. 18s., and carrying forward £272. 15s. 11d. 


SLOUGH AND DATCHET ELECTRIC SUPPLY CO. (LTD.) — The first 
annual report states that the revenue from the sale of current was 
£605. 14s., and, after adding other receipts (£411. 10s. 7d.) and deducting 
erpenses, the net profit was £605. 178. 8d. The directors recommend 
the writing off of preliminary expenses (£310. 19s. lld.) and that the 
balance (£294. 17s. 9d.) be carried forward. The price charged for elec- 
tricity is 7d. per unit for lighting and 33d. for power, but a revision of 
prices is under consideration. 11,524 units of current were sold to the 
Windsor Electrical Installation Co. during the year. 


WINDSOR ELECTRICAL INSTALLATION CO. (LTD.)—At the meeting last 
week the directors reported that the number of lamps and motors con- 
nected at the end of the year was equal to 27,886 8 b. p., an increase of 
2,048. The capital expended during the year was £2,622. 118. 2d., 
bringing the total expenditure to £64,814. 2s. 3d. A further dividend at 
the rate of 54 per cent. makes the total for the years per cent. A supply 
of current had been taken during the year from the Slough and Datchet 
Electric Supply Co. From April 1 the company will reduce the price 
of current and will allow large consumers discounts. The charge will be 
6d. net per unit and the discounts will range from 24 to 20 per cent. 
The installation department has not been so profitable as usual because 
the directors have pursued the policy of carrying out the work at very 
trifling profit, with a view of increasing the number of consamers. 


ee) 


NEW COMPANIES. 


— — 


ELECTRIC HEATING CORP. (LTD.) Reg. March 15, capital £25,000 in 
£1 shares, to acquire business of the Electric Heating Corp., to construct, 
deal in and repair electric stoves for heating, cooking and other purposes, 
and to carry on the business of electricians, manufacturers, &c. First 
directors, H. Binko (managing) and N. Mayer. Reg. office, 31, Leadenhall- 
street, London, E.C. 


MADRAS ELECTRIC TRAMWAYS (1904) :LTD.—Reg. March 16, capital 
£100,000 in £1 shares, to purchase, lease, construct or otherwise acquireany 
tramway or tramways in Madras or elsewhere, to equip, maintain and work 
by electricity or other power, any tramways belonging to the company and 
to carry on the business of tramway proprietors, carriers of passengers 
and goods, builders of tramway and railway carriages, trucks, locomotives, 
rolling stock and plant, mechanical engincers, electricians, producers and 
suppliers of electricity, &c. First directors, Sir Н. C. Mance, J. W. 
Barclay, J. I. Courtenay and J. Gray. 


SIR HIRAM 8. MAXIM CAPTIVE FLYING MACHINE OO. (LTD.)— Reg. 
March 19, capital £30,000 in £1 shares, to acquire any interest or rights 
to use any invention relating to captive flying machines or rotating cars 
for publie recreation or experimental purposes, and for apparatus for 
actuating same, in particular to acquire from the Sir Hiram Mazim Elec- 
trical and Engineering Co. the benefit of certain existing inventions in 
relation to rotating cars and apparatus, to construct, erect, equip and 
maintain such captive flying machines and rotating cars, &c. First 
directors Sir H. S. Maxim, Kt., A. Hardie, J. Woolf, jun., and A. 
Davidson. Reg. oflice, 44, Gillingham-street, Westminster. 


— == 


CITY NOTES. 


— фагитагьно о 


MEMORANDA.—Bank rate 4 рег oent. (sinoe Sept. 3, 1908). Price of 
silver 25| id. per oz. (March 24). Consolas 851 —86 for money, 85} ? —8^ ', 
for account; 2j per cent. annuities 8534—86 (March 24). Consols Рау Day 
April 7 ; Stocks and Shares Continuation Days, March 26 and April 12; 
Ticket Days, March 28 and April 13; Pay Days, March 29 and April 14; 
Mining Share Carry-over Days, March 25 and April 11. 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.) — After paying the balance 
preference dividend, the directors have declared a dividend of 6 per cent. 
on the ordinary shares. 

BLACKPOOL ELECTRIC TRAMWAYS (SOUTH) LTD., — In the Chancery 
of Lancaster at Liverpool on Monday, the Vice-Chancellor (Sir B. Haii. 
К.С.) granted the petition for the reduction of the capital from 4350. 00 
to £100,000. 

CLEVELAND AND DURHAM COUNTY ELECTRIC POWER CO.— An i- ic 
of debentures has been authorised by the shareholders. The company's 
business has made considerable progress during the last few months. and 
the power stations at Bishop Auckland and Consett are nearing com- 
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pletion. It is expected that supply of current from both stations will be 
available in about six weeks' time. 

CORK ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.) -A dividend 
of 5 per cent. on the ordinary shares has been declared. 


DIRECT UNITED STATES CABLE CO. (LTD.)—An interim dividend of 
88. per share, tax free (at the rate of 3 per cent. per annum), for the 
quarter ending March 31, is announced, payable April 26. 

DOVER ELECTRICITY SUPPLY OO. |LTD.)-- Applications were received 
during 1903 for an equivalent of 8,700 8 c.p. lamps, the total connections 
amounting at Dec. 81 to about 27,400 8 c.p. lamps. The output to 
private consumers was 566,506 units, an increase of 68,685 units over 
1902. The continued expansion bas necessitated a capital expenditure 
of £7,714. 17s. The profits on the year's working (for which Dover Cor. 
poration will be entitled to teke credit upon completion of purchase) were 
£6,872. 11s. 9d. The amount available for distribution by the company 
is £5,669. 2s. 5d., being interest at the rate of 4 per cent. per annum 
upon purchase price, prese by the Corporation under the contract of 
sale. After providing for interest charges, the directors recommend pay- 
ment of the preference diviend and a dividend of 6 per cent. on the 
ordinary shares, leaving £120. бв. 44. to be carried forward. 

EASTERN TELEGRAPH CO. (LTD.) Payment will be made on April 15 
of dividends at the rate of 34 per cent. per annum (less tax) on the pre. 
ference stock for the quarter ended March 31, and an interim dividend 
of 1} per cent. on the ordinary stock (tax free) in respect of profits for 
the quarter ended Dec. 31 last. The transfer books will be closed from 
April s to 15 inclusive. 

ELECTRIC LIGHTING AND TRACTION CO. OP AUSTRALIA (LTD.)--For 
the year ended Aug. 31, 1903, the capital expenditure in Australia on build- 
ings, plant and mains was £27,629. 17s. 8d. (£10,217. 8s. 6d. on Melbourne 
undertaking, £15,572. lus 3d. on Adelaide, and £1,832. 9s. 114. on 
Geelong). The profit from the undertakings in Australia was £6248. 178. 5d, 
The business during the year has been seriously prejudiced by general 
depression in Australia, consequent upon the prolonged drought, The 
present outlook is more hopeful. Substantial economies have been 
effected in working expenses, the average cost per unit sold showing а 
reduction of 25 per oent. compared with the previous year. The total 
connections in Australia on Aug. 31 amounted to the equivalent of 89, 600 
8 c p. lamps, an increase of 23,000 8 c p. lamps. During the first four 
months of the current vear the equivalent of 12,500 8 c p. lamps has been 
connected. The engineer and manager in Australia | Mr. F. W. Clements) 
reports that there is a growing demand for the use of electric power, over 
400 u.r. having been added during the year. 

EVERED & CO. dp. After providing for interest charges, &.. a net 

rofit of £14,644 (added to £5,111 brought forward) has to be dealt with. 
The directors propore a dividend of 8 per cent. for the year, absorbing 
£18,079 of which £6,402 has been paid as interim dividend), to write off 
buildings £1,000, to write off plant £1,000, and to carry forward £4,142. 
During the past year the scheme of electrifying the plant at the company's 
Surrey Works, Smethwick, has been completed. 

GENERAL ELECTRIO CO. (U.S.A ) —А quarterly dividend of 2 per cent. 
has been declared. 

HOUGHTONS LIMITED.— This is the title of a new combination of the 
leading photographic apparatus and material manufacturers and dealers, 
embracing the firma of George Houghton & Son, Joseph Levi & Co., 
Spratt Bros., Holmes Bros. and A. C. Jackson. The chairman of 
the new combination is Mr. George Houghton, and the vice-chairman 
Mr. M. L. Isaacs (of Joseph Levi & Co., Hatton- garden, London, E. C. 

MERSEY RAILWAY CO.— During the half-year ended Dec. 81 the train 
mileage run was 401.046, compared with 155,039 in the corresponding 
half-year of 1902. The passengers conveyed were 4,153,777, against 
2,844,708, exclusive of season ticket holders. The total receipts were 
£37,857. 19s. мі, compared with £29,470. бв. 5d., and the workin 
expenses (exclusive of exceptional charges for pumping, ventilation au 
lifts) £28,203. 115. 10d. (equal to 75:50 per cent.), against £21,902. 3s. 7d. 
(equal to 74:63 per cent.) for the corresponding six months. The excep- 
tional charges for pumping, ventilation and hydraulic lifts amounted to 
£4,237. хв. 10d. (equal to 11:34 per cent.), compared with £6,089 9s. 6d. 
(or 20:66 per cent) for the corresponding period of 1902. Working 
expenses include a number of items of exceptional expenditure, owing to 
delay on the part of tbe contractors in completing their contract, and 
questions which have arisen between the company and the contractors 
have been referred to arbitration. 

RIO DE JANEIRO TRAMWAY, LIGHT AND POWER 00.—This company 
was recently incorporated in New Jersey (U.S.A.), capital £40,000. The 
incorporators are Horace S. Gould, Otto S. Lee, jun., Edgar E. 
McWhitney, John R. Turner and Charles A. McCreedy. The company 
is established to construct and maintain railways, to operate telegraph 
and telephone lines, and engage in the business of electric lighting and 

wer. It is stated that the consolidation of the local tramways of 
Rio de Janeiro is in contemplation. 

БІВ W. ©. ARMSTRONG, WHITWORTH & CO. (LTD.) An interim divi- 
dend at the rate of 5 per cent. per annum has been declared on the ordinary 
shares. 

MADRAS EI BCTRIG TRAMWAYS (1904) LTD. Applications are 
invited to an issue at par of £50,000 of 5 per cent. debenture stock of 
this company, redeemable at 105 per cent. bya sinking fund commencing 
in 1906, or at the option of the company at six months’ notice at 105 per 
cent. Stock and shareholders of the Electric Construction Co. have 
prior right of allotment. 

STOCK EXCHANGE NOTICES.— Application has been made to the Stock 
Exchange committee to appoint a special settling day in and to granta 
quotation to the scrip (fully and partly paid) of a further issue of 
£1,000,000 4 per cent. debenture stock of the National Telephone Co. 


(Ltd.), and to allow the further issue of £89,593 4 per cent. debenture 
stock of the same company to be quoted. 


TYNEMOUTH AND DISTRICT ELECTRIC TRACTION CO. (LTD.)—The 
directors propose to increase the capital of the company by the creation 
of 4,000 ordinary shares of £5 each ; 8,000 of these shares will be issued at 
first. Owing to the difficulty in obtaining a reasonable quotation for third 
party insurance from insurance companies, it has been decided to join 
other companies associated with the British Electric Traction Co. in 
forming & mutual insurance fund, which, although drawn upon for the 
first year owing to several heavy claims quite out of the common, has 
worked well, and will, it is ере, be the means of keeping down expenses 
in future years, as any dee profits will be distributed among the 
companies who have joined the mutual scheme. 
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WE are glad to notice that the criticisms made in our 
pages and elsewhere on the regulations with regard to the 
application of electricity in coal mines have had their effect. It 
was, we believe, the original idea of the Home Office to adopt 
these regulations us they stood and have them enforced. This 
would have imposed some hardship on mine owners, as, 
although in its general lines the code of rules is excellent, 
there are some matters of detail, already alluded to in these 
columns, which must certainly be moditied before the regula- 
tions are definitely adopted. It will be seen in our“ Parlia- 
mentary Intelligence” that the Home Secretary has now 
definitely stated that, having regard to the number and 
complexity of the rules, some time will be allowed for their 
consideration and for suggestions and amendments before they 
are formally enforced. The owners of mines and their 
engineers will, therefore, be well advised to peruse care- 
fully the Departmental Committee’s report and draft regula- 
tions (see The Electrician for February 5th, p. 608, February 
12th, p. 650, and February 19th, p. 689), and thereupon 
send in to the Home Office any suggestions and remarks they 


may deem necessary. 
— — 


THE application to Parliament by the Tyneside Tramways 
and Tramroads Co. for compulsory running powers over the 
Newcastle Corporation Tramways, which was reported in our 


Abroad 9d., or 18 cents, or 900., or x 


Parliamentary columns last week, has aroused a considerable 
The decision of the Committee of the 
House of Lords to pass the preamble of the bill creates a 


amount of interest. 


precedent in the matter, for, although there are, of course- 
many instances in which through running takes place over 
several systems of tramways, these have all been by mutual 
avreement and not by statutory compulsion against the wish 
to those 
In the case in question, the New- 


of one of the owners, im similar circumstances 
obtaining in Newcastle. 
castle Corporation was practically unanimous that through 
hooking with the Tyneside Company was all that it could 
agree to, and the success of the Company's bill is therefore 
notable, although the Corporation will have another oppor: 
tunity of opposing the proposal when the measure comes 
before a Committee of the Lower House. 


THE subject of distribution of energy is one which never 
fails to command attention, and Mr. C. A. SMITH’s Paper, an 
abstract of which we publish elsewhere, proved no exception 
to the rule. It received a good deal of attention, as may be 
gathered from the discussion, and the author's views did 
not attract universal approval. The Paper itself is à mass of 
statistics, not based on actual practice but on mere hypotheses, 
which Prof. THRELFALL characterised as “pious hopes," and 
rot at all likely of fulfilment. Apart from the statistical side 
of the question, however, there are serious engineering diffi- 
culties in connection with gas distribution which are not present 
with distribution of electricity. 


SEE ES 

MR. SMITH compares two systems: one in which producer 
gas is consumed by engines at one large station with elec 
trical transmission of energy to five sub-stations, and the 
other in which the producer gas is generated as in the first 
case and transmitted to five sub-stations equipped with gas 
engines coupled to dynamos. In each case, of course, the 
sub-stations distribute by means of an ordinary network. The 
author arrives at the conclusion that the gas sub-station 
method is the more economical, but his results are based on 
figures concerning an imaginary undertaking built on a con- 
veniently large scale. It is a pity, among minor questions, 
that Mr. SMITH did not deal at sufficient length with the 
difficulties encountered when transmitting high-pressure gas 
over long distances. This is a very serious matter, especially 
when dealing with a gas containing a relatively large amount 
of carbon monoxide. It remains to be seen, also, whether the 
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as-engine sub- stations would be tolerated by persons residing 
in the vicinity. Although there is really very little cause for 
complaint in this direction, yet, in view of recent legal actions, 
there is undoubtedly a strong popular prejudice against gas 
engines, and it therefore behoves promoters of electrical 
schemes to make thoroughly sure of their ground before 
embarking on an undertaking likely to prove troublesome both 
to themselves and others. 


—— 


A FANTASTIC suggestion was made by Mr. T. TOMLINSON in 
a recent Paper on “ The Supply of Electricity to Small Towns," 
read before the Dublin Local Section of the Institution of 
Electrical Engineers. It would not pay, he considered, in 
ordinary circumstances to light towns of less than 8,000 
inhabitants by electricity if there were no traction or power 
load, but he proposes to obtain the deficient load as follows :— 
Instead of the usual horse-drawn vehicles for the collection of 
dust and refuse, Mr. TOMLINSON proposes to employ a cart run- 
ning on the ordinary road without rails, but taking its current 
from a trolley line. He estimates that one mile of route would 
be sufficient to cover the main streets of such a town, but he 
does not suggest how the dust-bins in the side streets are to be 
emptied. This line, he concludes, would cost about £1,000, 
and “а large proportion of the work, time and cost of labour of 
men and horses " would be saved, each man and horse displaced 
meaning a gain of £90 per annum! Moreover, the station 
would, of course, be combined with a refuse destructor, so that 
the cycle of operations should he complete. The idea of 
erecting and maintaining an overhead equipment at £1,000 
per mile and building a generating station, in order to have a 
one-car traction load perhaps for one day a week, and an 
admittedly non-paying lighting load in the evening, is decidedly 
entertaining. Unless what the Germans are pleased to call 
“the rail-less street railway” is given a better chance than 
this, we fear that it is foredoomed to failure. 


So much was written in the American technical journals a 
few years ago on the advantages of distributing inductance in 
long telephone lines, that it was but reasonable to infer that 
much more had been done than merely translating this pre- 
scription of OLIVER HEAVISIDE’s into American Patent Office 
English. A little more has been done, it is true, but not much, 
According to a recent article in the Flectricul World of New 
York, the experiments on overhead lines in that country have 
not yet been sufficiently successful to warrant the general adop- 
tion or even the immediate extension of what the Americans 
call the “ Pupin " system : 


Unforeseen difficulties in the nature of cross-talk and leakage effects 
were encountered, and while they are not sufficient to prevent ultimately 
the extension of the system to overhead lines, they have called attention 
to a number of features in line construction which must be attended to 
before complete success in overhead loading is attained. A vast amount 
of work in overcoming these temporary difficulties has already been done, 
and although many points still require investigation, it is safe to say 
that this phase of the problem presents no difticulties which are insuper- 


able and which cannot be expected to yield to patient and intelligent 
research. 


To judge from recent articles in our columns, better success 
has attended the experiments in Germany. А 91-mile over- 
head line was considerably improved by the addition of 


inductance coils at equal intervals throughout its length, and 
an amelioration was obtained by similar means in the speaking 
through a 20-mile underground cable with wire of Imm. 
diameter (0:041п.). Experiments on short underground and 
overhead cables have also given satisfactory results in America, 
but they represent no advance on the figures already quoted. 
We trust, however, that the matter will not be dropped at this 
stage, for, although there may be initial difficulties, further 
systematic and intelligent trials of this method of increasing 
the speaking distance on telephone circuits should eventually 
lead to important developments in practice. 


— — 


THE annual report of Marconi's Wireless Telegraph Co., 
published in our last issue, shows that considerable progress 
has been made with regard to the equipment of ships and shore 
stations with wireless telegraphic apparatus. We are glad to 
see this, for we have always maintained that it is for commu- 
nication between ships, and from ship to shore and vice versá, 
that Hertzian wave telegraphy has its largest sphere of utility. 
Unfortunately, the profits on this part of the business are not 
sufficient to pay a dividend on the large capital expenditure 
of the Company, for, although the accounts for the past 
year show receipts of £48,262, as against an expenditure of 
£31,654, the difference between these totals is not so great as 
the balance of £32,457, which represents “ sundry expenditure 
in excess of receipts " up to September 30, 1902. Moreover, 
included in the £48,262 of receipts there is a round sum of 
£20,000 “received on entering into a new agreement, dated 
June 24, 1903, with the Admiralty” which payment pre- 
sumably will not be made annually. 


WHATEVER may be the prospects of the Company, however, 
we can see no reason for the violent attack on the Post Office, 
made in the report. The grievance against the Post Office is 
apparently no more than the old complaint that the Depart- 
ment will not act as receiving agents for telegrams until the 
reliability of the service is demonstrated, and we fear that we 
cannot sympathise with it. Should wireless telegraphy across 
the Atlantic prove practical commercially, there is a large 
amount of work for the Company to perform before it need come 
to the general public for ordinary telegrams. The Times is still 
waiting for a resumption of its short-lived “ Marconigraph " 
service, and, doubtless, other newspapers and large business 
firms would be willing to give the Marconi Company a trial if 
messages could be transmitted and received with secrecy, 
accuracy and despatch. Moreover, there is nothing to prevent 
the general public from telegraphing, from any telegraph office 
in the United Kingdom, messages to Poldhu with a request 
that they be transmitted to America by wireless telegraphy. 
Nor does the Post Office do anything to prevent the Company 
from receiving American messages at Poldhu and telegraphing 
them through the ordinary telegraph service to individuals in 
this country. The real difficulty, we are convinced, is still 
that of maintaining a good and practical telegraphic service 
without connecting cables between Cornwall and New York. 
Should these technical and scientific difficulties be overcome 
the other difficulties could soon be disposed of. At the share- 
holders’ meeting on Wednesday, in fact, it was announced, as 
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will be seen in our report on another page, that the Post 
Office has just signified its readiness to conclude an agreement 
with the Company which “ will not only give satisfaction to 
the public generally, but will also fully safeguard the interests 
of the shareholders of the Marconi Company." No particulars 
with regard to the terms or even the nature of this agreement 
were divulged at the meeting, as the details of the agreement 
have still to be considered by the legal advisers on both sides. 


— . —. — — 


Fall of a Ohimney.—A steel chimney shaft SOft. in height 
collapsed, without warning, at Alderley electricity works on 
March 24th. Serious damage was done to the roof of the 
works, and some workmen had narrow escapes. 

Personal. We are officially informed that the reports which 
have recently appeared concerning Mr. Marconi's health are 
entirely without foundation. Mr. Marconi is staying at 
present at Pontecchio, Bologna, and is in his usual state of 
good health. 


Cable Interruptions. Date of Interruption. 
Dominioa— Martinique .... . . Мау 9, 1902 
St. Lucia — Martiniues May 9, 1902 
1 т ЖКК ЛЕС Г Aug. 18, 1903 
Reissi-Issa(Yemen)—Camaran ........... ... Oct, 22, 1902 
New York—Hayti ........................›› Apr. 18, 1903 
Tourane—-Amoͤyhhh!t hon . Nov. 10, 1908 
Tarifa— Tangier .......... rere SI S QUE GN. Jan. 18, 1904 
Cape St. Jacques—Haiphong............. ... Mar. 7,1904 
Dakar Conakry., %% КУ Т СОТ С Мат. 24, 1904 


Street Lighting by Inverted Arcs.—A correspondent has 
called our attention to a suggestion made in all seriousness by 
the British Journal of Photography that some of our municipal 
authorities should try, for street lighting, inverted ares sur- 
mounted with ‘some form of an inverted cone of porcelain " as 
a reflecting surface, which would at the same time protect 
the naked carbons from the rain." This our contemporary 
suggests as an alternative to cutting off “a good 50 per cent." 
of the light of the ares by the globes now employed. 


A New Alloy.—In a recent issue of the Enuincer there is 
a note to the effect that magnalium, an alloy of aluminium and 
magnesium, is being used especially in the manufacture of 
scientific instruments. It is lighter than aluminium, is easily 
worked with cutting tools, can he obtained in good castings, is 
durable in contact with moist air in closed vessels, but corrodes 
in water. Two alloys were examined containing respectively 
Al 85:9 per cent., Mg 1277 per cent., and Al 96:5 per cent., 
Mg 1:9 per cent., the impurities m Si 07, Fe 0:5, Cu 0:1 
per cent. The former alloy had a density of 2:538 and a 
coefficient of expansion at 10-40deg. Cent. of 00000238. Our 
contemporary does not say where the alloy may be obtained. 


Wireless Telegraphy and the War.— The Times special corres- 
pondent sent a message from Chemulpo, via their dispatch boat 
* Haimun,” on Thursday to the effect that, owing to a temporary 
breakdown of the wireless telegraphy receiving mast, he had 
been obliged to return there without making his intended trip 
to the scene of hostilities. By Saturday, however, it appears 
that the repairs were quite completed and the system working 


with etticiency, for“ wireless“ telegrams addressed from “otf 


Port Arthur and “at sea," and dated Saturday and Sunday 
respectively, were published in Monday’s Times. The distance 
from Port Arthur to Wei-hai- Wei is 100 miles. It is reported 
from Berlin that an order from Russia has been received by 
the Gesellschaft für Drahtlose Telegraphie for a system of 
wireless telegraphy for use on Lake Baikal, and the apparatus 
has already been despatched. 

Opening of the Malvern Electricity Works.— The municipal 
electricity works at Malvern were formally opened by the 
chairman of the District Council on Thursday last week. The 
Council obtained a provisional order as far back as 1890. Mr. 
J . H. Crowther, the consulting engineer, has designed a high- 

tension single-phase system at 50 ~ per second, with trans- 
formers in boxes under the footpaths, and two-wire distribution, 
the station pressure being 2,000 volts and the voltage of supply 
100. About 15 miles of Glover concentric mains have been 


laid. The generating station, which has been erected on the 
site of the old gas works, contains two Lancashire boilers, one 
working in conjunction with a refuse destructor; and two 
Belliss and Morcom engines coupled directly to two Dick 
kerr alternators, the latter having an aggregate capacity of 
200kw. Upto the present, between 50 and 60 applications 
for connections have been received. Mr. Н. P. Maybury, the 
Council's gas engineer, is acting as resident engineer to the 
electricity works. 


«Тһе Central."—The second number of The Central, the 
magazine published by the Central Technical College Old 
Students’ Association, has just appeared. It maintains the 
same high standard as the first number, and the magazine is 
now to appear three times a year—in March, June and 
November. The frontispiece is an excellent photogravure of 
Prof. Henrici, and the number also contains a review of his 
elementary book, ** Vectors and Rotors, with Applications,” 
which will be welcome to his first-year students, and forms 
an introduction to a larger work on vector analysis 00 
which, we understand, Prof. Henriciisengaged. Among other 
articles are two from old students in Canada and East Africa, 
and a description of the engineering laboratories and work- 
shops at the Central Technical College by Prof. Unwin and 
Prof. A. G. Ashcroft. We may remind those old students 
who have not yet joined the Association that the hon. sec. is 
Dr. E. Frankland Armstrong (Central Technical College, S. W.) 


The Transvaal Technical Institute.— The Johannesburg 
correspondent of The Times states that the formal opening of 
the Transvaal Technical Institute took place on Tuesday in 
the presence of the Governor and the Lieutenant-Governor of 
the colony. The Institute is intended to form the nucleus of a 
future University. The chief feature of the Institute will, of 
course, be the teaching of mining engineering, and the Kim- 
berley School of Mines, which for eight years has covered the 
third and fourth years' courses prescribed by the Cape Uni- 
versity for obtaining a degree in this subject, has been absorbed 
in it. А course in general engineering has now been added at 
the Johannesburg Institute to enable students to put in their 
whole time there, while evening classes for others will shortly 
be begun. The question of the development of the Institute 
is occupying the attention of Prof. Hele-Shaw, the organiser 
and of the Council for Technical Education, on which devolves 
the decision regarding the permanent housing of the Institute. 
In the meantime it has started in temporary premises in the 
former Boys' High School. 


The Engineering Standards Committee.—The Engineering 
Standards Committee have for some time past been considering 
the question of screw threads and limit gauges, and a large 
amount of information has already been collected. With a 
view to obtaining a more general expression of opinion, it 
is proposed to hold a conference at the Institution of Civil 
Engineers, on April 19th and 20th, to give the Committee an 
opportunity of meeting the leading mechanical engineers of 
this country who are directly affected. It is proposed to ask 
for evidence on screw threads from users and makers of screws, 
and makers of tools for making or gauging screws. A series 
of questions have been drafted under these three heads deal- 
ing with: Whether the present Whitworth and B.A. screws 
are sufficient for all practical purposes; questions affecting the 
interchangeability of screws; questions affecting the angle, 
pitch, thread form, &c., of screws; and systems of gauging 
screws. Evidence will also be taken as to whether it would be 
be feasible to lay down a series of standard limits for various 
classes of work, and if so, what these limits should be. The 
question as to whether the male or female gauge should be 
taken as a basis for standardisation will also be discussed. 
The Committee are particularly desirous that the conference 
should be as representative as possible, and include repre- 
sentatives of all classes of mechanical engineering. Gentlemen 
willing to attend and give evidence are invited to communicate 
with the secretary, Mr. Leslie S. Robertson, 28, Victoria-street, 
Westminster, S. W. Lists of questions have been drafted by 
the Committee to serve as a guide to witnesses giving evidence, 
and copies of the questions will be forwarded to those gentlemen 
signifying their willingness to be present at the conference. 
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A New Frequency and Slip Meter. —Mr. A. Bianchi, of Milan, 
has perfected an ingenious device for measuring the slip of 
induction motors. The whole apparatus is self-contained in 
a box of small size. Its construction is based on the following 
principle: A small electromagnet, having a polarised armature, 
is connected in shunt to the line through a contact breaker. 
The latter consists of a disc of insulating material having (for 
a bipolar machine) one metal contact piece on its periphery, 
the disc being directly rotated by the rotor of the induction 
‘motor to be tested. Every time this contact piece passes 
beneath the brush the shunt circuit referred to is closed and 
the electromagnet is energised. Since the frequeney (v:) 
corresponding to the speed of the rotor is lower than that of 
the line (ri), it follows that contact is made each time at a 
different point of the primary wave. Each successive contact 
corresponds to a slightly advanced value of the line wave. It 
is obvious, therefore, that the electromagnet is energised by a 
current wave having a frequency c —r, — t. Since the armature 
of this electromagnet is polarised, it will be actuated in accor- 
‘dance with this wave of comparatively low frequency. The 
revolutions of the rotor are recorded by a speed counter and 
the frequency z is recorded by means of the electromagnet. 
The slip in per cent. is calculated from the equation: Shp = 

100r 

v+ (pN,60) 
being the revolutions indicated by the counter and 2p the 
number of poles. If the induction motor has more than two 
poles, the rotating disc must have more than one contact ; in 
fact, the number of contacts must be equal to the number of 
pole pairs. In Mr. Bianchi’s apparatus, six different contact 
rings are provided, allowing motors with nearly every number 
of poles between two and 36 to be tested 


North-Eastern Railway “ Electrification.” The first sec- 
tion of the North-Eastern Railway’s lines to be electrically 
equipped was opened for public traffic on Tuesday. The 
first train was started by Lord Ridley at 12:5 in the 
afternoon, and from 12:50 onwards the full electric service 
between Newcastle and Benton was opened to the public and 
has since been regularly at work. The outward journey took 
11 minutes, the return 12 minutes, being a reduction of 25 per 
cent. on the steam time. The line is an old-established and 
busy branch of a great railway with a large goods and mineral 
traffic and a frequent, if somewhat irregular, suburban service, 
while at one end of the line is the Newcastle Central station, 
one of the most complicated junctions in the North of 
England. The conversion of the remainder of the Tyneside 
branch of the company's system is practically complete. There 
are 37 miles of double and four-way track, equivalent to 
some 82 miles of single track. For the present the goods 
traffic will be mainly operated by steam, although two electric 
goods locomotives are to be used on a portion of the system. 
The stopping trains between Newcastle and Tynemouth (about 
84 miles) have hitherto taken 35 minutes, but this will now be 
reduced to 23 minutes, while the express train will perform the 
journey in 15 minutes, and a regular service will be given 
every 15 minutes. The standard train consists of three 
coaches, with a first class carriage at one end, a third class 
smoking carriage at the other end and a third class non-smoking 
carriage in the middle, and indications are placed on each 
platform to inform passengers as to the points at which each of 
the coaches in the train will be brought to a stand. The 
time allowed for each station stop is 20 seconds. Full tech- 
nical details were given in The Electrician, Vol. XLIX., pp. 712 
and 721, Vol. LI., p. 237, and on January 22nd last, p. 519. 
In à pamphlet issued to the publie, the company urges pas- 
sengers to“ move quickly, travel often and take little luggage.” 

Telephone Service in Baltimore.—In connection with the 
recent Baltimore (U.S. A.) fire, the Electrical World of New 
York states that the principal oftice of the Chesapeake and 
Potomac Telephone Co. and some 7,500 of its telephones 
were destroyed. It was not thought that a complete 
restoration could be accomplished within four weeks from 
the date of the fire. On the Saturday night before the 
tire two new central offices had been opened. On the 
Sunday night following, while the fire was still raging, it was 
decided to enlarge one of the new oflices, which had been 


and the impressed frequency 7,=r+(jN/60), N 


— ———— A SS SSS ss > 


equipped to serve about 4,000 telephones, so as to serve over 
12,000 lines. Parts of a new switchboard then in Washington 
ready for installation in that city were immediately shipped 
to Baltimore, and the necessary cables were ordered from the 
Chicago factories of the Western Electric Co. Within two 
weeks the equipment for 4,000 telephones was in place, and 
the telephones were rapidly connected. The entire installation 
was completed on February 29th, 21 days after the fire 
originated. To accomplish this men were taken to Baltimore 
from Philadelphia, Washington, New York, Boston and other 
cities, and worked in three shifts of eight hours each. The 
new switchboard is 135ft. in length, and contains 160,000 
jacks. In constructing the board 500,000 hand-soldered con- 
nections were made and 35 miles of switchboard cable, contain- 
ing 2,000 miles of wire, were used. The loss to the telephone 
company was not confined to the property actually destroyed, 
as its cables and lines in the burned district were rendered 
useless for the time being. As much as 8,000 miles of wire 
was taken to Baltimore, drawn into the subways and spliced. 
This work was interfered with to a considerable extent by the 
wrecking gangs who were engaged in tearing down walls in 
the vicinity of the manholes. None of the work done in the 
restoration of the system is of a temporary character, the cables 
and the equipment used being of the most modern type and 
the work of installation being dons in the most skilful manner. 


Royal Commission on Coal Supplies.— The second report, 
dated February 24, 1904, of the Royal Commission on Coal 
Supplies has just been issued. In their first report. the 
Commission stated that they had grouped the known coalfields 
into seven districts and placed each district in the charge of 
one or more of their members. After receiving the reports of 
the district commissioners they proposed to investigate the 
available coal resources so far as they are contained in 
Kent and in concealed or unproved coalfields lying out- 
side the areas covered by the above seven districts. The 
Commission proceeded to take evidence of mining engineers 
and colliery managers, and to inquire into the amount 
of coal lost in working. They examined a number of 
witnesses as to the limit of depth in mining, the minimum 
thickness of workable seams of coal, and the waste in working. 
Generally, coal owners cordially co-operated with the district 
commissioners, and rendered them invaluable assistance. Ir. 
their second report the Commission state that from January 
27 to October 21, 1903, they examined a number of x 
nesses with regard to possible economies and improvement: 
in the working, preparation, transport and use of coal, ant 
with regard to the possibility of substituting other kinds «t 
fuel and of adopting power derived from other sources. They 
* are not yet in a position to make recommendations upon the 
information received, but the great possibilities of economy 
indicated by the witnesses, affecting as they do every class 
and every trade, make it of the utmost importance that the 
evidence should be carefully studied, not only in the interest 
of individuals but in the interests of the nation as a whole. 
The investigations into the available resources of the known 
coalfields which are being made locally by the district com- 
missioners are now rapidly approaching completion, and i: 
was expected that most of their reports would have been 
received by the end of March, and the latest of them by tke 
end of June next. Substantial progress has also been mace 
with the investigations into the available resources of the с +- 
cealed coalfields, a subject which, involving, as it does. 
consideration of geological problems of supreme impor. 
must necessarily occupy a considerable amount of time: eveT} 
possible care, however, is being taken to avoid undue de-. in 
connection with each report is a volume containing the muutes 
of evidence and a second volume of plans and diagrams. 
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MEETINGS OF SCIENTIFIC SOCIETIES, ёе. 


THURSDAY April 7th. 


RöNTOEN Society. 
Nil p.m. Meeting at 20, Hanover-sq@are, W. Exhibition Е\ег:::.. 
FRIDAY, April 8th. 
Јсхіок INSTITUTION oF ENGINEERS. А 
N p.m. Meeting at Westminster Palace Hotel. Paper to de reas . 
„The Heating and Ventilation of Factories,” by K. Gray. 
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NEW ELECTRICITY WORKS AT WEST HAM. 


Next Wednesday the county borough of West Ham will 
celebrate the formal opening of a new electric generating 
station, which will rank amongst the largest English municipal 
undertakings. This borough, with a population of close upon 
300,000 inhabitants and embracing an aiea of 4,707 acres, was 
granted an electric lighting order in 1892, but nothing definite 
was done towards providing a supply of electricity until 
November, 1896, when a loan of 450.000 was sanctioned by 
the Local Government Board for this purpose. Supply was 
commenced in December, 1898, and the demand increased so 
rapidly that it was considered advisable to extend the plant 
immediately. A further loan of £51,000 was authorised, and 
extensions amounting to 2,400kw. were commenced forthwith. 
The Corporation was advised on all this work by the then 
borough electrical engineer (Mr. John J. Steinitz), who pre- 
pared and carried out the original scheme and the extensions 
before mentioned. Mr. Steinitz resigned in Julv, 1899, to 
take up an appointment with the Electrical Power Distribution 
Co., and Mr. James К. Bock, at that time chief assistant, 
succeeded him, and has since advised the Corporation on all 
electrical work in connection with the lighting and tramway 
undertakings. 

In 1898 and 1900 the Corporation obtained Parliamentary 

X» wers to enable them to purchase the North Metropolitan 

ramway Co.'s lines within the borough, and also to recon- 
struct and electrically equip these lines and to construct and 
equip an additional 72 miles of route. The introduction of 
electric traction and the rapid growth in the demand for elec- 
tricity for lighting purposes necessitated considerable additions 
to the generating plant. The existing buildings being fully 
occupied, and the supply of water for condensing purposes 
being uncertain, the Council, acting on the advice of their 
electrical engineer and the borough engineer, Mr. John G. 
Morley, decided to erect a new generating station on the site 
of the old -ewaze pumping station at Canning Town, and to 
transfer the plant from the Abbey Mills works thereto. 

The system of supply already in use for lighting was single- 
phase, with a frequency of 50 ~ per sec., and in A ads the 
new scheme special consideration was given to the advisability 
of adopting a two or three-phase system of distribution for 
lighting and. traction, but owing to the extent to which the 
Corporation were already committed to the single-phase 
system, the advantages of the three-phase system were not 
sufficient to justify the very heavy additional expenditure 
which would have been entatled in the conversion. It was 
consequently decided to retain the single-phase system for 
lighting purposes and to instal a continuous-current supply for 
traction purposes. 

The new power station is situated on the banks of the 
River Lea, on the site of the old sewage pumping station, 
the buildings being erected on a space formerly occupied by 
settling tanks, the remainder of which are now used as cooling 
ponds for condensing purposes. From the old station to the 
new is about 1} miles, and consequently the work of changing 
over was attended with many difficulties. Although some 
trouble was at first experienced in synchronising the two 
stations, they now work perfectly in parallel, the interchange 
of current being scarcely perceptible. 


Boiler House. 


The whole boiler-house equipment, with the exception of the 
fans and engines, has been supplied and erected by Messrs. 
Babcock and Wilcox, the fans and engines being supplied by 
Messrs. Allen & Son. Space for 22 boilers is provided, 
17 being at present installed in two rows with a roomy firing 
floor in the centre, overhead coal bunkers and underground 
ash tunnel. The installation is divided into four self-contained 
units, each unit including a Green economiser with 180 tubes 
and sciapers, driven by a 3 H.P. continuous-current motor, а 
60in. “Sirocco” fan driven by a 60 H.P. compound Allen engine, 
a battery of boilers, tlues, pumps, &c. Two chimneys have 
been erected, one for each side of the boiler house. "These 
chimneys are 125ft. high by 9ft. Gin. and 7ft. internal diameter 


respectively. They are constructed of steel, self-supported 
and lined with firebrick throughout. Induced or natural 
draught can be used as required. The boilers are of the water- 
tube type with a heating surface of 4,896 sq. ft. and 76 sq. ft. 
grate area each. They contain 224 tubes of din. internal diameter 
each, and Messrs. Babcock and Wilcox's superheater’s are 
fixed under the steam drums ; the temperature of the steam is 
raised 100 F., and the pressure is 150lb. per square inch. 13 of 
the boilers are hand fired, and the remaining four are provided 
with B. and W. chain grate stokers. Purifiers are fitted to 
each boiler as an additional safeguard to arrest any particles of 
solid matter or oil which might chance to escape the softening 
and purifying plant. The ashes from the fire bars drop into 
a sloping firebrick-lined chamber, from which they are dis- 
charged into trucks in the ash tunnel underneath the firing 
floor. The ash tunnel is open at either end, and the ashes 
may be picked up by a Temperley coal transporter 
and delivered into carts or barges as required. Overhead 
bunkers are provided capable of holding 1,600 tons of coal, 
which is discharged into the chain-grate hoppers or on 
to the firing floor as required, by means of travelling 
weighing shoots, which are carried by a pair of over- 
head rails and are propelled by hand. The coal used is 
Welsh washed peas in the hand-tired boilers and washed nuts 
in the chain-grate boilers. Coal is delivered to the bunkers 
direct from barges by means of the Temperley transporter driven 
by а ЗО H.P. continuous-current motor, the whole operation of 
lifting, weighing, travelling and tipping being performed by 
the crane driven from the motor house. We hope to publish a 
detailed description of this transporter in an early issue. Two 
Hall compound-tandem pumps, two Weir single pumps, each 
capable of delivering 60,0001lb. of water per hour, and four Weir 
single pumps, capable of delivering 30,000 Ib. of water per hour 
each, supply water to the boilers. The pumps are situated 
round the feed tank in a space in the centre of one side of the 
boiler house. Feed water is delivered through a Green econo- 
miser to the boilers. The exhaust steam from the feed pum 
and fan engine discharges through cwo copper apud coils, 
composed of 4in. copper tube 90ft. long, in the fead tank. 
Engine. Doom. 

The arrangement of the mach inery in the engine room, as 
shown on p. 937, has been very carefully thought out, great 
attention ове been given to the minutest details. The 
engines are arranged in two lines, one on each side of the 
engine room, with the condensers and air pumps in a capacious 
trench in the centre and below the floor level. At one end of 
the room the switchboard gallery is erected at about 15ft. 
above the floor level, with an oftice for the engineer-in-charge 
opening off at one end and a door at the opposite end from 
which an iron stairway gives access to a raised platform run- 
ning along the end of the boiler house; the engineer-in-charge 
consequently has the whole system under easy supervision. 
Underneath the switchboard gallery and on the engine floor 
level is a space reserved for four Ferranti rectifiers and the 
traction negative and differential boosters. Beneath this 
space in the basement are placed four centrifugal pumps 
which supply the circulating water to the condensers. A 
travelling crane driven by an electric motor and capable of 
lifting and carrying 30 tons, spans the engine room. Space 
has been left in which to erect three additional generators of 
about 2,000 H.P. each, as required. The generators at present 
installed consist of two 300kw. engines and alternators running 
at 200 revs. per min.; two 600kw. at 225 revs. per min. ; two 
1,200kw. at 250 revs. per min. ; and three 500kw. at 175 revs. 
per min. The engines have all been manufactured by Messrs. 
Ferranti, and are cross-compound, vertical, condensing, fitted 
with this firm’s patent valve gear and grid valves. Messrs. 
Ferranti also made the alternators, of the single-phase copper 
type generating current at 2,000 volts and a frequency of 
90 ~ per sec. The continuous-current tramway generators 
Were manufactured by Messrs. D. Bruce Peebles & Co., and 
are compound-wound. 
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Condensing Arrangements. 


The condensing plant has all been supplied and manu- 
The air and 
circulating pumps for the new plant are electrically driven by 
No gear is 
used, the motor armatures being connected directly to the 
pump shafts, which arrangement, although necessitating larger 
motors, practically eliminates noise. The plant consists of 


factured by Messrs. W. H. Allen, Son & Co. 


means of continuous-current 500-volt motors. 


four surface condensers of 4,000 sq. ft. cooling surface each, 
fitted with Edwards type three-throw air pump with auxiliary 
force pump; four 15in. electrically-driven centrifugal circu- 
lating pumps; two surface condensers of 2,000 sq. ft. cooling 
surface each, fitted with combined air and circulating pumps, 
driven directly by compound steam engines. The air pumps 
on the large condenser are driven directly by 15 H.P. shunt- 
wound 500-volt continuous-current motors. These pumps 
discharge into a cast-iron tank fitted to each condenser from 
which an auxiliary force pump, driven off the air-pump crank 
shaft, discharges the greasy water to a Harris-Anderson 
purifier situated outside the engine room. This purifier 
separates the oil from the water, after which the pure water 
runs directly into the boiler feed tank. The purifier is 
capable of dealing with from 10,000 to 16,000 gallons of 
water per hour, and is entirely self-regulating. An article 
describing this plant in detail appeared in The Electrician, 
Vol XLIX., p. 782. The cost of treating the water by this 
process is about 4d. per thousand gallons, and we are informed 
that the results are extremely satisfactory, there being abso- 
lutely no perceptible trace of oil in the water after treatment. 
Circulating water is taken from the cooling ponds previously 
mentioned. A pipe, 3ft. in diameter, is laid from the channel 
into which all the ponds drain to a suction tank outside the 
end wall of the engine room. Four 15in. centrifugal pumps 
directly coupled to 15 B.H.P. motors take the water from this tank, 
each pump having anindependent suction pipe. These pumps 
are all below the level of the water in the suction tank, so 
that there is no difficulty in flooding them, and they discharge 
into two 20in. mains, each of which supplies two of the large con- 
densers. The steam condensers have independent suction pipes. 

After passing through the condensers the circulating water 
is discharged through two 24in. pipes over a weir at the end 
of the cooling ponds opposite the channel from which the 
water is drawn. These 16 tanks form ideal cooling ponds, 
being divided into a series of basins, each having an area of 
9,600 sq. ft. Consecutive basins in a series are connected by 
holes at the bottom of the divisions, so that the cooler water 
from each flows into the next tank. The tanks can be filled 
at high tide from the River Lea, and there is also a supply 
available to them from the artesian well. 


Steam, Exhaust and Drain Piping. 


In designing the arrangement of piping, great pains have 
been taken to ensure as economical working as can possibly he 
obtained consistent with reliability. The steam piping is 
arranged on the by-pass system, each engine being directly 
connected to a pair of boilers. To prevent any possibility of 
a rush of water finding its way to the engine cylinders, the 
pipes are arranged to dob the whole way from the boilers 
to a separator fixed in the basement 3ft. below each engine 
from which a steam pipe rises vertically to the engine stop 
valve, A main header having an internal diameter of 14in. 
runs the length of the boiler house, and each steam pipe has a 
branch into the header, so that if desired the boilers can all 
feed into this common main. Fitted to the header under- 
neath each branch supply pipe are cast-steel pockets, these 
being provided with gange glasses and shut-off cocks and are 
connected through Geipel steam traps with by-pass pipes to a 
main iin. drain running parallel to and immediately beneath 
the main header. The main header is divided in the middle 
by four Hin. expansion bends. A main 24in. exhaust pipe is 
fitted in the comlenser pit and runs the whole length of the 
engine room, each end being connected through Blake and 
Knowles automatic relief valves to an atmospheric discharge 
pipe. The drain piping consists of three min zin. engine 
room drains and one fin. drain in the boiler house referred to 
above. The boiler house drain and one engine roem drain, to 


reverse-current circuit breakers, at 
the necessary switches and instruments. In addition there are 
also eight feeder, 
and station circuit panels. 
by the Lancashire Dynamo and Motor Co. is used in the battery 
circuit, and there is also a 12kw. booster for one of the longest 
negative returns. 
motors and lighting, 


supplied by the Tudor Accumulator Co. 
used for a great variety of purposes. 
will be to insure the supply to the station motors so that these 
auxiliaries will be entire 


which the separators are connected through Geipel steam 
traps, both convey pure water and return it direct to 
the feed tank. The remaining drains, connected through 
steam traps to the high-pressure and low-pressure cylinders 
55 convey greasy water discharge into a tank which 
receives the air pump discharge from the steam condensers. 
From this tank water is delivered to the 1 by means of 
a small centrifugal motor-driven pump. Every drop of water 
is therefore returned to the feed tank, and we are informed 
that, even after having ws through the purifier, the loss of 
heat is exceedingly small. The feed-water piping 18 arranged 
in four ring mains, one to each section of the boiler house. À 
softening plant to deal with 8,000 gallons of water per hour 


on the Archbutt-Deeley process has been installed by Messrs. 
Mather and Platt. 


Switchboard. 
The lighting switchboard has been installed by Messrs. 


Ferranti, and is of their high-tension cellular type with three 
bus bars. There are nine 300-ampere alternator panels and 
17 150 ampere circuit panels, the former being used two in 
parallel for the 1,200kw. alternators. The old switchboard 
from Abbey Mills is being transferred to the new station, and 
will be built up with the new board. The traction board, with 
the boosters, has been 
Houston Co., and is built of slate slabs polished in front. It 
is fitted with a spare positive bus bar and all the switches are 
arranged to throw over to either bus bar. 


eupplied by The British Thomson- 


There are four 
1,000-ampere generator panels fitted with maximum and 
integrating wattmeters, and 
Board of Trade, main, battery, negative 
A differential booster manufactured 


An auxiliary board to control the station 
made by Messrs. Geipel and Lange, has 
been fitted and is fed from the circuit panel. A battery having 
an output of 200 amperes at 500 volts for four hours has been 

This battery will be 
Its principal function 


independent of the public supply. 


Distribution. 

The system of supply for lighting is high-tension single- 
phase at a frequency of 50 ~ per sec., with a 100 and 200-volt 
low-tension distributing network. All high-tension cables are 
concentric paper-insulated lead-covered drawn into 3in. 
earthenware conduits fitted with Stanford joints. Sub- 
stations are chiefly used which are divided into two sections, 
one containing the transformers and the other the switch 
gear, with an iron door between. Ferranti high-tension 
switch gear is employed and only concentric cables are used 
in making connections. No disconnecting boxes are used in 
any of the high-tension cables nor are these broken anywhere 
excepting in transforming chambers. The original mains 
were broken every } mile by plug switch disconnecting boxes. 
but it was found that the only breakdowns that ever occu 
in the mains were caused by the very boxes which were 
installed with the object of localising such faults. All the 
old boxes have been removed and the cables jointed through. 
and no trouble has been experienced with this system for the 
past three years. There are at present 100 rectified arc lamps. 
15 parallel enclosed, and 15 series enclosed lamps. The tram- 
way routes will all be lighted by continuows-current series 
open-type lamps, arranged 6 to 11 in series and supplied b) 
mains direct from the switchboard, the rails being used for the 
return. The rectified lamps were supplied by the Brockie- 
Pell Company and all enclosed and continuous-current lamps 
by the British Thomson-Houston Co. 


Electrical Equipment of. Ts. | 

The West Ham Corporation are aiso owners of a system ot 
overhead electric tramways worked on standard principles. 
The sizes of the positive feeder cables are 0˙75, 0:6, O4 and 
072 sq. in. the negative 0-75 sq. in., and the line. sub. feeders 
0:2 and 0:12 sq. in. section. All the cables are single paper 
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insulated, manufactured by the British Insulated and Helsby 
Cables (Ltd.), and have been drawn into 3in. earthenware 
conduits with Stanford joints. The mains for lighting and 
tramways have been laid simultaneously, but the conduits and 
pulling-in boxes have in each case been hept distinct. The 
contractors for the overhead equipment are Messrs. Macartney, 
McElroy & Co. Very heavy trolley-wire (No. 0000 S.W.G.) 
has been used, and the fittings are proportionately heavy. 
The trolley-wire is anchored on either side of each section 
insulator and splicing ear on the “vertical plane system," and 
this system has also been adopted on curves by anchoring the 
bracket-arm to the pull-off pole andthetrolley wire tothe bracket. 
Side-pole construction has been used throughout, except at 
curves, crossings and roads necessitating a bracket-arm of over 
20ft. Alternate poles are arranged to carry arc lamps. The 
length of the bracket arm varies from 6ft. to 22ft. Flexible 
bow-string suspension with double insulators has been adopted 
throughout. 24in. straight and 30in. and 33in. curved ears are 
used, all of which are soldered. 7/14 S. W.G. stranded galvanised 
steel guard wires are used, and every alternate pole, every 
pole carrying feeder wires, and every fourteenth ordinary pole 
are bonded to the rails. 

A complete system of telephones has been installed on the 
General Electric Co.’s system, each feeder and section pillar 
being provided with a small door in the upper panel, which, 
when open, exposes a plug contact, to utilise which portable 
telephone sets are provided on each car. Pilot wires are run 
to the end of cach route from the generating station, and 
these register the drop of pressure between the extreme 
points and the station. A contract for 50 cars was given 
to Messrs. Witting, Eborall & Co. (Ltd.), the sub-contractors 
for the car bodies being Messrs. G. F. Milnes & Co., for 
the trucks the Brush Electrical Engineering Co., and for 
the controllers, &c., the British Thomson-Houston Co. The 
cars have a seating capacity of 56—34 outside and 22 inside. 
Each car is fitted with a 25 H.P. Witting series motor, specified 
to have a drawbar pull of 1, 200lb. at the periphery of a 80in. 
wheel at a speed of 8 miles per hour for a period of one hour 
with a maximum temperature rise of 75°C. Tidswell life- 
guards, hand and rheostatic brakes, Blackwell swivelling 
trolleys and British Thomson-Houston series parallel controllers 
are fitted, and also Garton lightning arresters and automatic 
switches. The track was laid by Mr. Fred Osman to the 
specification of Mr. J. Edward Waller, the work being superin- 
tended for Mr. Osman by Mr. William H. Davis. Mr. H. E. 
Blain is tramways manager, to which position he was appointed 
in July, 1903. We are indebted to Mr. James K. Bock, the 
borough electrical engineer, for the above particulars and for 
his courtesy in conducting us over the works. 
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RADIO-ACTIVITY OF CERTAIN MINERALS AND 
MINERAL WATERS.* 


BY HON, R. J. STRUTT. 


Part I. 

A considerable number of minerals are known in varying degrees 
to be radio-active. Lists have been given by M. and Mme. 
Curiet, and by Sir W. Crookes’. Except in the case of pitchblende, 
little has been done to determine the nature of the radio-active 
constituents, or to decide whether any hitherto unknown radio- 
active body is present. To obtain complete information on these 
subjects, the only method available would be to analyse the mineral 
completely, and examine every precipitate and filtrate for radio- 
activity. This process is, of course, very tedious, and the results 
have to be interpreted with care, since traces of radio-active 
elements may often be carried down in the groups to which they do 
not properly belong, and thus cause confusion. A much easier 
method is to heat the crude mineral. and to examine the rate of 
decay of the emanation which it gives off. Each emanation has a 
characteristic time constant of decay, and by determining this we 
can identify it. The method is, of course, useless for testing the 
presence or absence of radio-active elements such as uraniuin.$ 


* Paper read before the Royal Society. March 10, 1904. 

t These présentée à la Faculté des Sciences, Paris, p. 19. 

+ Roy. Soc. Proc., Vol. LXVI., p. 411. 

$81 have found a distinct, though feeble, emanation from re-crystal- 
lised uranium nitrate, having a rate of decay equal to that of the radium 
emanation, Whether this is really due to uranium, or to traces of radium 
which the uranium still contains, must be left for the present an open 
question. 
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which do not give off a characteristic emanation. Hut the great 
facility with which it may be applied to a small quantity of material 
and the definiteness of the results are great merits. 

In any case, when a material suspected to contain radium is 
obtainable in abundance, it is better to test for the presence of 
emanation than to look for activity in the solid. For but little of 
the solid material can be advantageously used in the test. Thick 
layers give no larger effect than thin ones, since the upper layers 
absorb the radiation from the lower. But the emanation can be 
extracted from any desired bulk of material and the effect propor. 
tionately increased. If carbonic acid or any other gas is evolved at 
the same time in inconvenient quantities, it can be absorbed with 
a suitable reagent, and the emanation contained in it thereby 
concentrated. 

The present Paper gives the results of an examination of certain 
radio-active materials by this method. No new emanation has been 
recognised. The results have in all cases been attributable to 
thorium and radium. If any emanation decidedly more permanent 
than that of radium existed in the evolved gas, the method could 
not fail to detect it. For in every case the activity of the gas was 
watched until it became comparable with the very small activity 
due to the walls of the vessel. If a more durable emanation had 
been present, even in small quantities, the proportion of it present 
would have increased relatively to the radium emanation, and its 
presence would have become apparent towards the end, by a 
diminished rate of decay. Small quantities of an emanation less 
durable than that of radium might have escaped detection For 
they would have been masked by the much greater quantity of 
the latter. | 

By measuring the rate of leak due to the accumulated emanation 
from a weighed amount, the proportion of radium present may be 
estimated. A comparison with the leak due to the emanation of a 
known weight of radium must of course be made. For this purpose 
it would be best to weigh out, say, a milligramme of radium bro- 
mide, dissolve it in a litre of water, and evaporate a small measured 
quantity of the solution in a suitable tube. In this way the effect 
due to a standard quantity could be determined. 

The method of experimenting was as follows:—The powdered 
mineralw as placed in a hard-glass combustion tube, dr&wn out and 
sealed at one end, connected to a mercury gas-holder at the other. 
The mineral was heated to redness and the gaseous products 
collected in the gas-holder. When the evolution of gas had ceased. 
the point was broken off and air drawn into the gas-holder up to 
a standard volume. For measuring the electrical effects an electro. 
scope was used. This was exhausted and the gas extracted from 
the mineral, together with the air, which had been used to make up 
its volumne to a sufficient amount, was admitted. After a few hours. 
enough for the deposited activity to attain its full value, the rate of 
leak was read. The day and hour was noted, and the gas was pumped 
out into a test tube and stored over mercury. After a sufficient time 
had elapsed it was again introduced into the apparatus by means ofa 
syphon gas pipette* and the rate of leak again measured. In the 
meantime the apparatus had been available for making measure- 
ments with other gases. 

In some cases the emanation was initially so strony that it could 
not be conveniently investigated. In such cases a portion of the gas 
was diluted with air for measuring the rate of decay at first. The 
concentrated material was kept until, by lapse of time, it had become 
weak enough to be conveniently used. Its activity was followed 
until it had become too small for measurement. 

With this preface the results for the various minerals tried may 
be given in the form of a table. The rates of leak are given m 
scale divisions per hour. When air alone filled the apparatus the 
rate of leak was 2:25 scale divisions per hour. This was in each 
case subtracted. 


Rate of Days taken bs 

Quan- leak due to Rate of emanation 

Mineral. Locality. tity emanation leak per to fall to 

taken (scale div. | 100 gr. half initial 
in gr. per hour). value. 
Samarskite. N. Carolina, U.S.A. 20 20,000 103,000 3-48 
Fergusonite Norway (?) ...... 7 4,280 61.000 8-40 
Pitchblende Cornwall ........ 40 11,900 29, 800 3:50 
Malacone.. Hitteroe, Norway.. 20 1.140 7,200, 3:81 
Monazite.. Norway ........ 51 2,060 4,000 3:50 
ii .. North Carolina .. 82 37 45 3°81 
т „% Brazil .......... ET 11 24 3:RÓ 

Zircon .... North Carolina .. 60 24:6 41 | d 


All the minerals give radium emanation, though in very varying 
quantity. These tests were not started quickly enoagh to give 
information as to the presence ofa very quickly decaying emanatiur. 
This was tested for independently. 
)J CU NR RN RR 8 

* The methods of manipulation u-ed in storing and transferring tte 
gases without loss were those described in Dr. Travers’ book. The Study 
of Gases.” 
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The mineral malacone is of peculiar interest, because it has been 
found to contain argon as well as helium.* Helium is formed by 
the degeneration of radium, and it is reasonable to assume that the 
other ‘Kindred gases have had a similar origin. It was hoped, 
therefore, that malacone might contain some new radio-active 
element. It is still possible that it does so, but, if so, this substance 
gives no emanation distinct from that of radium. The meteorite of 
Augustas Co., Virginia, has also been found to contain argon and 
oe But no emanation at all could be obtained from 20 grammes 
of 1t. 

The minerals were all tested for thorium emanation by drawing 
air over them in the cold; the only one in the above list that gives 
it is the Norwegian monazite, and even this does not yield it very 
abundantly. A crystal of thorite, however, kindly lent me by Prof. 
Lewis, was found to give torrents of thorium emanation. Air drawn 
over it in the cold possesses strong discharging power. It was not 
permissible to heat the specimen, which might have injured it, so 
that the presence or absence of radium emanation in thorite could 
not be investigated. 

There can be no doubt that the other specimens of monazite con- 
tained thorium, for they were given me by the late Mr. W. Shap- 
leigh, who was connected with the thorium industry, and used these 
varieties of monazite for preparing thoria. They were, moreover, 
markedly radio-active. while the amount of radium emanation 
obtained from them was so small that their activity could not be 
mainly due to radium. They probably contain the thorium in what 
Rutherford and Soddy call the de-emanated condition—that is, the 
thorium emanation, though formed, is not able to escape. 

It is a remarkable fact that these varieties of monazite, though 
they contain practically no radium. yield helium in fair quantity. 
There are several explanations possible. The radium originally 
present may have almost completely decayed into helium, and any 
other products which it may vield ; or it may be that thorium, as 
well as radium, yields helium by its decomposition ; or, lastly, the 
helium may not, in this instance, have been generated by radio- 
active changes at all. 

It is interesting to know whether the minerals retain all the 
radium: emanation which they generate when heat is not used to 
expel it. Two cases were examined. 114 grammes of powdered 
sumarskite were kept for three weeks in a sealed glass үй: Тһе 
air was pumped out and tested. It was found to contain about 
11th part of the emanation which could have been extracted by 
heat. A similar experiment with malacone showed that about one- 
fiftieth of its emanation was able to escape in the cold. It appears, 
therefore, that these minerals retain nearly all their emanation. The 
une is probably true of the helium produced by the emanation. 
Samarskite which had been heated to redness was found to retain 
its emanation in the cold about as well as before. 


Part IT, 


I happened to possess а small sample of a red deposit. coloured 
by iron, which is left by the water of the King's Spring, at Bath. 
It occurred to me that it might be worth while to test ths for 
radio-activity, The result was to show that the deposit was 
markedly active. On leaving it in the testing vessel (which was 
closed airtight) for a few days, the activity was found to increase to 
several times its initial value. This shows that the deposit gives off 
un emanation freely, even. without heat. Experiments were then 
made to test the rate of decay of this emanation. It proved to be 
identical with the rate of decay of the emanation of radium.t The 
activity is wholly due to that element. 

This deposit was collected inside the King's Well itself, where the 
hot water issues from the ground. Other deposits are left in the 
tanks and pipes. They are less active than that collected near 
the source. Deposits from another of the hot springs at Bath, that 
known as the Old Koval Spring, have also been tested. These were 
found to be active also. In this ease. there was no opportunity of 
collecting the deposit at the well-head itself, but it was found that 
the deposit left in the channel near the source was more active than 
that in the tanks further from it. 

It was interesting to determine whether the water itself contained 
any radium in solution. There could be little doubt that there must 
be traces left in solution, after the deposit had settled out. But, 
since the Bath water contains abundance of sulphates, and since 
radium sulphate is one of the most insoluble salts known, there 
could not be more than the merest traces present. The sulphate of 
barium is very much less soluble than that of strontium. And 
presumably the sulphate of radium is much less solublestill. Barium 
sulphate requires half-a-million times its weight of water to dissolve 


* Ramsay and Travers, Roy. Soc. Proc., Vol. LNiV., p. 131. 

t In the first experiment made, I obtained a small residual leak when 
the radium emanation had decayed. This was attributed to a new 
emanation, of greater durability. But I have failed to repeat the experi- 
ment, and am forced to conclude tbat the leak was due to a failure of the 
quartz insulation, owing to the presence of moisture. It is very difficult 
to understand how this can have happened, for the gas was passed 
through drying tubes. When the rate of leak was tested with air in the 
apparatus, it tad always a perfectly definite and constant small value. 


it; nun sulphate perhaps several hundred million times its own 
weight. 

About 10 litres of the Bath water were evaporated to dryness. 
The resulting saline residue was sealed up in a hard-glass tube and 
left for about a fortnight to generate a stock of emanation. On 
heating, a distinct emanation was obtained, giving several times the 
rate of leak that air did. A deposit, similar to that from the Bath 
water, but black in colour, can be collected from the source of the 
hot springs of Buxton. It has been analysed by Dr. J. C. Thresh,* 
and I am indebted to his kindness for a specimen of it. This 
deposit was found to contain radium also, the proportion present 
being not very different from what was found in the case of some of 
the Bath deposits. 

The following table gives the quantitative data for these emana- 
tions from these deposits. The rates of leak are on the same scale 
as those in the preceding table. It will be seen that the richest of 
the deposits is some 36 times more active than the salt obtained by 
evaporating the water. 


| Rate of Rate of |Days taken 
Quantity leak due leak due| by emana- 
taken in toem'na- toem’na.jtion to fall 
grammes tion (sc. tionfrom! to half 
div pr hr, . 100gr. [initial value 


— 


Material. 
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King's Spring, Bath 


Deposit from inside of well.... 10 3500 2,500 3°60 
Уз tank -— 12 192 650 * 
Saline residue from water 18 124 69 íi 
Old Royal Spring, Bath — 
Deposit from channel ncar well. — 10 13 5 63⁵ e 
is bottom of tank .. 15 60:0 400 x 
Hard deposit from sides of tank 25 43-0 173 3:53 
Buxton deposit .. 96 3960 1.370 3°31 


Although the agreement in the rate of decay of the emanation 
seemed sufficient to prove that the activity was really due to 
radium, vet it was thought desirable to show that the chemical 
properties of the active constituent were in agreement with this 
conclusion, 200 grammes of the richest deposit were treated 
with dilute sulphuric acid. The activity was all in the inso- 
luble residue, which was dirty white in colour, and amounted to 
about half of the entire quantity of deposit. The residue was boiled 
with strong sodium carbonate solution. This was washed away, 
and the mass extracted with hydrochloric acid. The hydrochloric 
acid solution gave a slight precipitate with sulphuric acid. This 
precipitate was collected, and found to be strongly active, so that 
there is every reason to conclude that the activity of the deposit is 
due to the presence of radium. 

The presence of radium in the Bath water and deposits is of 
special interest because of the occurrence of helium in the gas 
which rises with the spring.{ There can be little doubt that the 
helium owes its origin to the same store of radium that supplies the 
water. 

It is interesting to estimate the quantity of radium annually 
delivered by the spring. Part of this is in the deposit. Part in the 
wat.r. But the annual yield of deposit does not exceed a few 
cwt. at the most. And although it is much richer in radium than 
the dissolved salt, the quantity of the latter is so enormously 
greater, that the deposit may be neglected. According to the 
estimate of Sir A. C. Ramsay. the late director of the Geological 
Survey, the salt annually delivered by the spring would be equivalent 
in volume to a column 9ft. in diameter, and 140ft. high. Taking 
the density to be twice that of water, this would weigh about 
500. 000Kkg. 

Now the saline residue gives about eth part of the quantity of 
emanation that samarskite gives. Let us assume that the latter 
contains one-millionth part of radium, which is, I think, an outside 
estimate. At that rate, the annual delivery of radium by the spring 
amounts to about 4 gramme. The volume of gas which the 
spring delivered is about 100 cubic ft. per day.t About th part 
of this is helium, so that about 3 litres of helium is given off daily, 
or about 1,000 litres per annum. The proportion of helium to 
radium thus indicated is of the same order as in the radio-active 
minerals, though somewhat larger. This is in accordance with the 
view that the spring draws its supplies from the disintegration of 
such ininerals. 

In obtaining the various materials from the Bath springs, I have 
had the great advantage of Mr. Sydenham's help. His knowledge 
of everything connected with the springs has been of great assistance. 

In addition to the Bath and Buxton waters I have examined 
several others. A sample of the Cheltenham saline water, and also 
a deposit left in the pipes, was kindly sent me by Mr. G. Ballinger. 
But no emanation could be obtained, either from the dissolved salts 
or from the deposit. The boiler crust from a domestic hot-water 
pipe, Terling, Essex, was examined, but the result was again negative. 


* Proc. Chem. Soc., January 17, 1882. 
t Rayleigh, Froc. Roy. Soc., Vol. LX., p. 56. 
+ Williamson, Brit. Assoc. Reports, 1865, p. 380. 
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(Continued from page 899. ) 


Undoubtedly one of the most interesting parts of the new | traffic are now widely recognised, and with them the gain of 
electrical equipment of this line is the system of train control. | employing a dual or multiple-unit system—that is to say, a 
The advantages of motor cars over locomotives for suburban motor car at each end of the train or a number of motor cars 
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distributed at equal distances throughout the train. The term 
“multiple-unit control " is now generally taken to imply also an 
indirect system of control : the controller in the front car closes 
the contacts of electromagnetic or electro-pneumatic devices 
on the several motor cars, each set of which devices makes the 
series parallel control connections for the motors on its particular 
motor car. Such an indirect system is apparently necessary 
if there are a number of motor cars on each train, but if there 
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is only a motor car at each end, a direct system of control is 
quite feasible by coupling a few main cables from one end of 


the train to the other. This method of “dual” control has 
been adopted on the Liverpool-Southport Railway. In the 
cab of each motor car there is a pair of controllers, one for 
its own motors, to which, of course, connection can be made 
directly, the other connected to the motors of the car at the 
opposite end of the train by three train cables. The pair of 
controllers are contained in one case and are mechanically 
coupled so as to be operated by one handle. 

Fig. 10 shows the controller with its outer case removed, 
while in Fig. 11 it is shown with the blow-out shields swung 
hack. The design is on the ingenious development of the 
magnetic blow-out principle which Messrs. Dick, Kerr & Co. 
have evolved. This was fully described in our issue of 
April 24th last, and the controllers only differ from the one 
then described in being made for the larger currents neces- 
sary for the train as compared with those employed in ordinary 
tramway work. As currents in the order of 1,500 amperes 
are taken at starting (divided, of course, between the two 
controllers), the compactness of the design is worthy of 
special praise, and during the trial runs which we witnessed 
it was evident that the blow-out arrangement acted quite 
effectively. Reversing the motors is not done directly, but 
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through electromagnetically-operated reversing switches near 
the motors, the comparatively small current to operate these 
switches being sent through a special circuit requiring a 
fourth couplmg between the cars, thus bringing the total 
number of couplings for the control of the motors to eight 
—four in each direction. This auxiliary circuit is made and 
broken at the controller-reversing barrel. 

Fig. 12 is a diagram of the controller, motor and reverser 
connections, which is so detailed as to be self-explanatory. 
The one set of four couplings connect the motors and reversing 


switches on the rear motor car to the front controller, and the | Ic hs 
place, is subjected to pressure sufficient to upset the end and thts 


other set of couplings connect the front motor car to the rear 
controller. When the couplings are disconnected the two 
motor cars are independent, and nothing further than this is 
required for running them separately with any desired number 
of trailers. The ordinary unit will comprise only one trailer 
and tlie motor car, and the usual train will thus be made up of 
two motor cars with two trailers between. In Fig 12, TT are 
the main positive train cables, and the other circuits, &c, are also 
lettered so. that. they may be traced without too much 
ditlieulty. 


Fig. l: is an end view of one of the coaches, showing the | 


couplinzs, Fig. 1115s a side view of two coaches showing the 
шее of connection, while Fig. 15 gives the detail of the 
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after the blades are all assembled. 


couplings themselves. These it will be seen consist of male 
plugs within an insulating socket fixed permanently to the car, 
the movable part in each case being a hollow copper cylinder 
likewise covered with an insulating sleeve or handle. The 
moving part is carried on the end of a flexible cable connection, 
and when not in use is pushed into the dummy socket seen at 
the left of Fig. 15. In Fig. 13 the flexible coupling plugs are 
held up by the dummies on the left hand, and on the right 
hand the fixed sockets are seen. In both cases the coupling is 
prevented from shaking out and is held tight home by the 
spring and hook attachment seen in Fig. 14. 


( To be continued.) 


THE WESTINGHOUSE STEAM TURBINE. 


The following is an abstract of a report by A. B. Canaga, 
Commander U.S.N., and E. N. Janson, of the Bureau of Steam 
Engineering, Navy Department, on tests carried out last summer 
with a Westinghouse steam turbine :—- 

The trial was made with one 1,000kw. steam turbine built for the 
Cleveland, Elyria and Western Railroad. It is of the two-stage 
type, directly connected to the revolving field of a three-phase 
generator, 400 volts, two-pole, 50 cycles per sec., the appearance 
of which is shown in Fig. 1. The 
general design of the turbinein question 
is, with the exception of various de- 
tails, substantially the same as that of 
Parsons. A re-heater between the 
high-pressure and low-pressure turbine 
was not used in this machine, but sub- 
stituted with an ordinary receiver pipe 
and separator. Steam at a pressure of 
150lb. per square inch and superheated 
by 25 F. entered the casing of the high- 
pressure turbine through a series of 
valves. There is first an automatic 
stop valve, then a throttle valve and a 
steam strainer, as shown in Fig. 2. 
The admission valve is composed of a 
double poppet, actuated by a piston 


2 — ш! and a small relay valve, which receives 
— р) its reciprocating motion from path 

: i roug 
2 . connected by an eccentric throug 


gears to the turbine shaft. The move- 
ment of the relay valve is controlled by 
a ball governor. and the steam is ad- 
mitted in puffs, the exhaust being taken 
out at the bottom of the low-pressure 
turbine and led through a 30in. exhaust 
pipe to the bottom of an ordinary sur- 
face condenser. The lower part of this 
pipe was formed into a hot- well, at the 
bottom of which was placed a nozzle 
with a by-pass valve, connecting the 
suction pipe of the pump either direct 
to the condenser or to the hot-well. A gauge glass, with means pro. 
vided to ascertain the water-level line, gave readings of the amount of 
water contained in the hot- well when beginning and finishing the tna’. 
The hot-well pump discharged directly intoeither one of the two weigh- 
ing tanks placed on scalesto ascertain theamount of water condensed. 
After passing through transformers, the electrical energy was absorbed 
in a water rheostat, and readings obtained on the usual instruments. 
The weights of the turbine may be eut down to some extent by sub- 
stituting steel castings where now cast iron is used— for instance. 
in bed-plate and casing. The revolving drum and shaft is made ot 
forged steel. The grooves containing the moving blades are slight 
dovetailed ; each blade and distance piece, after being dropped i 


fill out the dovetail, thereby firmly gripping the blades. For the 
stationary vanes the grooves are parallel. The edges are caulked 
The free ends of the longer 
blades are lashed with brass wire, then soldered, forming a sort о! 
shroud or continuons band at the outer end. The blades are made 
from brass, drawn in long lengths to actual section required, Tho 
are afterwards cut off to any length desired. 

The bearings are loaded to a pressure of slightly more than 
50lb. per square inch, against from 300lb. to 400lb. in а recipr- 
cating engine; the peripheral velocity amounts to about 501t. per 
second, against about 10ft. for battleship engines. | 

When analysing the figures given on the following page. it shou 4 
be borne in mind that the turbine evlinders were not lagged. but 
simply covered over temporarily with felt roughly tied iu place. 
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Fig. 8 shows the results of the tests in graphical forin, the 
dotted lines representing the tests with saturated steam and the 
full lines those with superheated st am. 


Nissin be. CIT Т ‚1,510 1,019 
Equivalent electrical һогве-ромег................ 2.023 1,365 
Revolutions per minute ........................ 1,156 1,480 
Steam pressure per gauge above throttle, lbs.. 149 4 146:2 
Steam pressure per gauge below throttle, Ibs 148.8 101:1 
Vacuum, in e —— e “Site 27-83 
Dryness of steam at throttle aria аы NE 0:994 0 995 
Steam per hour per electrical horse-power ........ | 18 99 15:31 


The following par- 
ticulars of a West- 
inghouse -Parsons 
5.000kw. steam tur- 
bine appeared in 
recent issues of 
American technical 
journals: — The space 
occupied by the 
7.000 Hr. turbine 
is approximately 27 ft. 
Bin. by 13ft. Jin. and 
the height. to the top 
of the hand railing 
is 12ft. This is equi- 
valent to 0:049 sq. ft. 
per electric horse- 
power capacitv, or 
202 н.р. per square 
foot of floor area 
required. For the 
complete unit a rec- 
tanvular area of 
47ft. din. in length 
and 13ft. in width 
is required, which 
is equivalent to 0-084 
8]. ft. per electrical 
horse-power capacity, or 12 K.. p. per square foot of floor space. 

The speeds for the several sizes of turbines manufactured are : 
For the 5,000kw., 750 revs. per min. ; for the 2,000kw. unit, 1,200 
to 1.500 revs. per пип. ; and for the 1,000kw. unit, 1,500 to 1,800 
revs. per min., depending upon the frequency desired. The unit 


rests upon а single bed- plate in two sections, which are secured by | 
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F. 


Fio. 1.— GENERAL. View or 1,000xw. WestinoHovst-Parsons TURBO-GENERATOR. 
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exhaust opening, which extends through the bed-plate. As in 
former types linear expansion and contraction of the turbine are 
rovided for by a sliding foot. The inboard journal pedestal is 

lted securely to the bed-plate, but the outboard pedestal is free to 
slide between parallel machined ways. The main body of the casing 
is heavily lagged with non-conducting material, secured in place by 
sheet-steel casings. Leakage of air from the atmosphere into the 
exhaust spaces of the casing at the entrances of the shaft is 
prevented by frictionless packing glands. In shaft construction 
great rigidity has been secured with minimum use of metal. A 


| central steel quill carries the entire rotating parts, both blades 


and ce pistons. 
Hollow-forged steel 
ends are forced into 
the two ends of this 
quill under hydraulic 
pressure, and are. 
in addition, secured 
by arrow-head links. 
High- pressure steam 
is conveyed to all 
parts of this quill 
structure in such u 
manner as to elimi- 
nate stresses and 
the consequent distor- 
tion, due to highly- 
superheated steam. 
Power is trans- 
mitted to the genera. 
tor shaft through u 
split flexiblecoupling. 
which is housed 
partly by the turbine 
and partly by the 
generator inboard 
journal. Thecoupling 
is split at the junc- 
tion of the two 
shafts, so that by 
removing one bearing cap and the coupling bolts, either section 
of the unit may be lifted out without disturbing the adjust- 
ment of the remaining section. In the smaller sizes, the 
engagement surfaces of the coupling consist of the squared or 
hexagonal ends of the shafts, but in the larger machines a crow- 
foot sleeve is keyed to each shaft, and the power is transmitted by 
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Fio, 2.— PLAN AND ELEVATIOXS or 1,000kw. WresrINGHoUsE-Pansoss STEAM ТеквіхЕ GENERATING UNIT. 


shrunk links. To the bed-plate, which is heavily ribbed to secure 
rigidity, are bolted the pedestals, generator casing and turbine body, 
but the bed-plate itself is not secured to the foundation bv other 
means than t'e weight of the unit. Steam and exhaust connections 
are made beneath the floor level. 

In the smaller machines of this type the cylinder barrel and both 
journals are cast in a single casting, thus largely minimising 
machine work. In the large machine, however, the barrel is cast 
in two sections, united by links, the outboard section carrving the 
journal and worm casing, and the inboard section the journal and 


an outside quill engaging the crows-feet. The journals in the 
larger machines are of the solid self-aligning type, similar to that 
employed in generators and cross-compound engines. The de- 
parture from the familiar oil-cushioned journal employed in the 
smali machines is occasioned by the speed reduction secured. The 
journal shells are babbitt lined, and are split horizontally, the two 
halves being united by bolts with shim adjustment. Oil from a 
central system 1s introduced at the centre under slight pressure, 
thoroughly flushing all parts. Axial adjustment is provided by metal 
shims arranged in quarter-box fashion. The diameter of the shaft 
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at the journal of a 5,000kw. machine is 15in., strikingly small in 
comparison to the 84in. shafts required for a cross-compound 
reciprocating engine of corresponding capacity. 

Longitudinal adjustment to preserve proper side clearance is 
secured by a thrust bearing, located next to tbe outboard bearing. 
The bearing is not subjected to longitudinal thrusts from the action 
of the steam, and is, consequently, of small size. The two half- 
shells are advanced in opposite directions by graduated set screws, 
80 that the actual running clearances are measured in thousandths 
of an inch. Once set, these adjustments are permanent, and do not 
require frequent “ taking up." 

Steam enters the turbine successively through an automatic quick- 
closing throttle, hand-throttle, strainer and the main admission 
valve. A circular port surrounding the entrance to the initial stage 
conveys this steam to all points, so as to avoid stresses incident to 
more localised admission of highly superheated steam. 

_An important feature of the steam distribution system is the pro- 
vision of a by-pass valve. This valve admits high-pressure steam 
to the second stage of the turbine on overloads, in order to increase 
its capacity up to 50 per cent. in excess of full-rated load. By 
properly proportioning the by-pass steam to the overload on the 
turbine, maximum economy may at all times be secured, together 
with reserve overload capacity. This results in a slight rise in the 
economy curve on heavy overloads, resembling, in some respects, 
the engine economy curve on loads exceeding that of maximum 
economy. The turbine, however, only suffers in economy at heavy 
overloads, while the engine economy decreases progressively from 
75 to 80 per cent. for full-load capacity. 
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Ета. 8.—Есохомү Test or 1,000kw. WESTINGHOUSE- PARSONS STEAM TURBINE. 


150!Ь. boiler pressure; superheat 25°F. ; 27in. vacuum; 1,500 R. P. M. 


At the extreme outer end of the turbine shaft is a worm driving a 
short horizontal cross shaft. This drives the oil pump and governor. 
An eccentric provides the reciprocating motion necessary for the 
valve mechanism. The governor is of the fly-ball type, with 90deg. 
bell crank ball levers inounted on knife edges and fitted with roller 
contacts. The governor sleeve and spring is mounted on ball 
bearings, and adjustment of the spring tension may be made while 
the turbine is running. 

At the extreme end of the outboard pedestal is mounted an 
auxiliary speed-limit governor. It 1s likewise of the centrifugal 
type, and may be set to release, at any predetermined speed, a 
small plunger valve which controls, with high-pressure steam, the 
operation of the quick-closing throttle before mentioned. This is 
normally held open by means of an over-balanced differential piston. 
At the moment the speed limit cperates the excess pressure is 
removed and the throttle closes. This device is employed purely 
for ensuring absolute immunity from accident from excess speeds 
due to the possible disablement of the governor mechanism. 

Copious lubrication is supplied to all journals by means of a 
plunger pump driven from the worm shaft. The warm oil return. 
ing from the bearings passes through a copper coil cooler in the 
bed-plate and thence to a reservoir from which the pump draws its 
supply. The cooled lubricant is circulated at slight pressure, 
sufficient to ensure positive flow. At no point is oil under high 
pressure employed for preventing erosion of rubbing parts, bearing 
areas being sufficient for supporting the weight of the rotating parts. 

In general construction the 5,000kw. turbo-venerators conform to 
those now building for smaller machines. The field or revolving 
element is built froni a solid eylinder of steel, slotted for the reception 
of the bar windings, and provided with ventilating openings corre- 
sponding With openings in the laminations of the stationary element. 


DIRECT-READING MEASURING INSTRUMENTS FOR 
SWITCHBOARD USE.* 


BY KENELM EDGCUMBE AND FRANKLIN PUNGA. 
(Continued from page 913.) 


Hor WIRE AMMETERS AND VOLTMETERS, 


The oldest instrument of this type—namely, the voltmeter due 
to Major Cardew—is too well known to need description. At a later 
date Messrs. Hartmann and Braun introduced hot-wire instruments 
in which, by an ingenious double-sag arrangement, great magnifica- 
tion was obtained. Recently attempts have been made by various 
Continental firms to obtain the enormous magnification which is 
5 by various corubinations of levers and so forth but, as a 
rule, with rather doubtful success. The chief difficulty in the design 
of a hot-wire instrument is that the expansions dealt with are во 
minute that when the necessary magnification has been taken into 
account the available power is very small. In the case of ammeters, 
also, it is necessary to reduce the size of the wire employed to a 
minimum in order to avoid excessive sluggishness. It is, of course, 
possible to place several wires in parallel or to connect up a single 
wire in several parallels, but in any case for currents above, say, 
10 amperes, a shunt becomes necessary with all its attendant draw- 
backs of large power consumption, high temperature errors, contact 
troubles and so forth. 

Amongst the disadvantages possessed by hot-wire instruments as 
a class must be mentioned the following, though it must not be 
thought that all types suffer equally—errors 2 and 8, for example. 
have been rendered almost negligible in some makes of voltmeter, 
at any rate:— 

1. Large power consumption. The drop in ammeters ranges from 
0:1 to 0:5 volts, and the current taken by voltmeters from 4 to 4 ampere. 

2. Uncertainty of zero. 

3. Gradual increase or decrease of reading when left in circuit. In 
order to render the reading of the pointer independent of external tem- 
perature, the supports of the hot wire are usually mounted on a base 
having a coefficient of expansion equal to that of the wire itself, but as 
the latter takes up its temperature much more rapidly than the former a 
gradually decreasing deflection is obtained when the instrament is left in 
circuit. 

4. The scales are usually excessively open at the end owing to the fact 
that the extension is roughly proportional to the square of the current or 
voltage, as the case may be. While in the case of ammeters this is a dis- 
tinct disadvantage, in the case of voltmeters, which are as a rule only used 
at the upper part of their ranges, it gives a very useful scale. 

5. The wires are usually worked as hot as possible so as to get the 
maximum possible extension, hence a comparatively small overload may 
destroy the wire. A fuse or cut-out in thecircuit will not, as a rule, save 
the instrument, as the mass of the hot wire is so small that it takes up 
its temperature more rapidly than the fuse. The employment has been 
suggested of a small cut-out inside the instrument worked by the expan- 
sion of the wire itself. 

On the other hand, the advantage of being able to employ a shunt 
for various ranges, and of being able to calibrate with direct current 
and then to use the instrument with a fair degree of certainty for 
alternating current of any frequency has proved of great importance, 
particularly for laboratory use. It should be remembered, also, that 
hot-iron instruments are unaffected by stray magnetic fields. 


ELECTROSTATIC VOLTMETERS. 


The chief advantages which can be claimed for electrostatic volt- 
meters are that they consume no power, and that they are unaffec 
by stray magnetic fields. The great difficulty met with in the 
design of electrostatic instruments is that the forces dealt with are 
so small that frictional errors are difficult to avoid. ln order to 
increase the power, the distance between the fixed and moving 
parts has to be reduced to a minimum, with the result that con- 
siderable trouble is often experienced with the ordinary electro- 
static voltmeter, owing to sparking across, should there be any 
abnormal rise of voltage such as may be caused, for example. by 
switching a dead main into circuit. In order to prevent this, the 
segments should be lined with mica, and a high resistance should 
always be provided in series with the instrument. This is a much 
better safeguard than a spark-gap, which is at best a weak point 1n 
what is probably otherwise & most carefully insulated system. A 
liquid resistance sealed into a glass tube is very handy for this 
purpose. Messrs. Ferranti have recently installed some high- 
tension electrostatic voltmeters, connected through liquid ress- 
tances so arranged that should a shori circuit occur, the water wit 
which they are filled is boiled away by the heat generated and thus 
the circuit broken.t 

In order to increase the range of electrostatic voltmeters and at 
the same time to avoid sparking access, Dr. Benischke employs 5 
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* Abstract ot a Paper read before the Institution of Electrical Engineers 


on March 24th. | 
[ Sce The Electrician, Vol. L., p. 18.—Ep. E.] 
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system of condensers which may be compared to a volt box. 
Voltmeters on this principle can be constructed up to 40,000 volts. 


DYNAMOMETER TyPE AMMETERS AND VOLTMETERS. 


During the last few vears scveral firms have introduced direct- 
reading dynamometers, both as ammeters and voltmeters. The object 
in view has usually been to produce an instrument which could be 
used with both direct and alternating current, and whore indications 
were independent of frequency. These advantages are possessed by 
the well-known Siemens dynamometer ammeter, whose chief draw- 
back is that its field is so weak that the readings are seriously 
affected by stray magnetic fields. The earth's field alone inay cause 
an error of as much as 2 per cent., when using the lower half of the 
scale. The usual mercury cups are also a source of trouble, and 
have in the more recent modifications been dispensed with. As the 
result of this, however, not more than, say, 1 anpere can pass 
through the moving coil, so that a shunt becomes necessary in the 
case of ammeters. It is, moreover, imperative that the ratio of 
the self-induction to the ohmic resistance be the same both in the 
moving coil and in the shunt, or the readings will clearly be 
different with direct and alternating current, and will also depend 
considerably on the frequency and wave-form of the latter. 

Owing to the weak field employed (usually not more than 
one-tenth of that of a permanent- magnet instrument), the ainpere- 
turns of the moving coil must be considerable, so that a 
much greater fall of potential is required over the shunt. More- 
over, dio power necessary to overcome friction is usually greater 
than that required by & moving.coil instrument owing to the 
greater weight of the moving parts. Asa rule, 20 or 30 ampere- 
turns are emploved in the moving coil, and in order to keep down 
the temperature coefficient of the moving system, a drop of nearly 
! volt is required. Messrs. Siemens and Halske obtain good results 

y a sort of compromise. This consists in including the fixed 
coil of the instrument as part of the shunt to the moving coil (as 
shown in Fig. 9). By this means the shunt not only posseses a 
certain amount of self-induction but its temperature coeflicient is 
also appreciable; and both coefficients can be made about equal to 
those of the moving coil. As was pointed out, however, when 
speaking of permanent-magnet moving-coil instruments, it is 


Fin. 9. 


impossible, owing to the unequal heating of shunt and moving coil. 
entirely to eliminate temperature errors by this means ; although 
as the temperature coefficient of the moving system is in itsclf not 
more than, say, th per cent. per degree Centigrade, the error is 
very small. 

Another method of increasing the range of such an instrument is 
to employ & series transformer. This, however, as a rule, intro- 
duces errors with changes of frequency, and is, therefore, chietly of 
use for switchboard instruments. 

In the case of voltmeters, the fixed and moving coils are con- 
nected in series, which means that the self-induction and also the 
temperature coeflicient are by no means negligible for low-range 
instruments. In the case of a 100-volt instrument. however, the tem- 
perature coefficient need not exceed ,\,th per cent. per degree Centi- 
grade, while the difference of reading between direct current and 
alternating current of 100 ~ due to self-induction would amount to 
perhaps sth per cent. 

The Allgemeine  Electricitits Gesellschaft. construct such an 
instrument, but they surround the fixed coils with a laminated iron 
shell, so that the return path of the magnetic lines lies wholly in 
iron. This has the effect of increasing the power and reducing the 
disturbing intluence of stray magnetic fields. 

It is worth noting that the errors likely to be introduced by eddy 
currents in the various parts are extremely small owing to the fact 
that the eddy currents lag practically 90deg. behind the currents pro- 
ducing them; and, since the currents in the fixed and moving coils 
are in phase with one another, the eddy currents are out of phase 
with both. Further reference will be made to eddy currents when 
dealing with wattmeters. 


INDUCTION-TYPE AMMETERS AND VOLTMETERS FOR ALTERNATING 
CURRENTS. 
These instruments, which are variously spoken of as being of the 
* Induction,” Ferraris and ** Rotary Field" type, were due to 
Ferraris, who devoted a great deal of attention to the application of 
rotary fields to measuring instruments. In fact, owing, curiously 


t Since writing the above, a Paper has been read by Prof. Marchant 
and Mr. Worrall before the British Association (1903) (The Electrician, 
Vol. LI., p. 1,000] drawing atteniion to the possibilities of this method, 
which was originally due to W. Peukert (E.T.Z., No. 39, 1898). 


enough, to the low efficieney which he regarded as inseparable from 
induction motors, he believed that the latter could never become a 
commercial success. In spite of his work, however, it was not until 
several years later that the subject of induction instruments 
received much attention. 

Undoubtedly the first ammeters and voltmeters constructed on 
this principle were due to Mr. James Swinburne. The principle of 
action is shown in Fig. 10. The actual winding shown in the 
figure is that of a wattmeter. Supposing the instrument to be con: 
structed as a voltmeter, the coils Al and A2 are highly inductive, 
so that the flux in the limbs on which they are wound nearly 
90deg. behind the voltage producing it. An E.M.F. is thus pro- 
duced in the small coil, which, being pivoted at C, is free to swing 
in the air-gap. The third fixed coil (which is also connected across 
the mains whose voltage it is required to measure) has a consider- 
able non-inductive resistance in series with it, so that its current is 


A, 


— —— 


Fio. 10. 


practically in phase with the voltage and, therefore, also with the 
current iu the moving coil. A torque is thus produced which is practi- 
cally proportional to the square of the voltage. If an even scale is 
required, the air-gap can be so shaped as to lengthen out ually 
towards the upper end of the scale (as shown by the dotted line), so 
that the tlux gradually falls off as the deflection increases. Ammeters 
and wattmeters can be constructed upon the same principle. 

Following the lead of Ferraris, most of the ammeters and volt- 
meters consist of a disc or drum of copper or aluminium which is 
caused to rotate owing to currents induced in it by means of a rotary 
magnetic field. The motion is usually opposed by a spring. In the 
case of voltmeters the necessary splitting of phase is, as & rule, pro- 
duced, as in the Swinburne instruments, by connecting one coil in 
series with a non-inductive resistance and the other with a choking 
coil. In ammeters the current is split in like manner into two 
parts, one circuit being as inductive and the other as non-inductive 
as possible. 


Fig. 12. 


A disadvantage common to all rotary field instruments consists in 
the fact that the torque is dependent on the frequency. In the case 
of ammeters where the total current is, of course, fixed, any 
increase of frequency means a corresponding increase of torque ; 
so that the deflection produced is almost proportional to the 
frequency. With voltmeters, on the other hand, any rise of 
frequency means also a decreased current through the choking 
coil; the two effects oppose each other, so that the resulting 
deflection is less affected. 

Fig. 11 shows an instrument of this type as constructed by 
Messrs Siemens and Halske. Four coils are used on a frame 
resembling a four-pole dynamo. The opposite coils are connected 
in series, one pair being inductive and the other non-inductive. In 
another tvpe of induction instrument the rotary field is produced 
by means of a short-circuited winding, often consisting (as in the 


, case of the instruments of the Allgemeine Elektricitüts Gesellschaft) 


merely of a sheet of copper or soft iron. Fig. 12 shows this instru- 
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ment diagrammatically. In this case only one coil is required, Now it can be shown that if W the true power and W' the watt- 
whilst of the lines of force some go directly through the movable | meter reading 


copper dise, whereas the remainder have to pass through a thick WSW. (сов ©з) x ( Cos 0 ) 
sheet of metal. Eddy currents are induced which react on the cos ф, cos (Фф — Фф, + фу) 


field, causing it to lag, so that а rotary field is produced. Benischke 
finds that an increase of frequency from 40 to 60~per second pro- 
duces an error of from 8 to 4 per cent. in the case of voltmeters, 
but of as much as 20 to 25 per cent. in the case of ammeters. 

As regards wave-form, on the other hand, unless the iron cores 


From this expression it is clear that if ф, =% then WW. 
That is to say, that if the lag in the moving - coil due to self. induction 
is equal to that in the fixed coil due to eddy currents, then the 
indications of the wattmeter will be correct. This result holds 


are saturated, variations cause but small errors 


effect of stray fields is extremely small, and moreover, 
exist have the effect of strengthening one set while 

the other, so that the total effect is nil. 
also have a very small influence on the readings, 


WATTMETERS. 


The dynamometer type has been by far the most employed, and 
Rotary field 
wattmeters, however, possess many advantages for switchboard 
work, while hot-wire wattmeters have been suggested, notably by 
Mr. Michael B. Field, and are chiefly of interest owing to the fact 
that the range of the instrument can be easily varied by means of a 


for accurate work is undoubtedly to be preferred. 


shunt. 
Dynamometer Type Watimeters.—It 


the self-induction of the moving coil. It is now recognised, how- 


ever, that not only can this be rendered quite negligible, but that 
care has even to be taken that the series resistance introduces no 
Thus the ordinary non inductive method of winding, in 
which two wires are laid on a bobbin or frame in parallel, possesses 
not only the disadvantage that neighbouring wires have often a 
large difference of potential between them, but also that it has а 


capacity. 


F16. 14. 


Fid. 13. 


very considerable electrostatic capacity. The series resistance of 


wattmeters, and, in fact, of all alternating-current instruments, 
should always for this reason be wound in sections. The capacit 
is then inversely proportional to the square of the number of suc 
sections into which the resistance is divided. The self-induction 
of the moving-coil circuit of a well-designed wattmeter should not 
exceed 10 millihenrys. The current taken at full load would be 
about th of an ampere, and in that case the error in a 100-volt 
instrument would be less than $ per cent. with a power-factor of 
0˙2, and becomes quite negligible for all power. factors greater than, 
say, 0°6. 

The errors due to eddy-currents, which have often been neglected, 
are usually the more serious of the two. The effect of these eddies 
is to cause the magnetic flux, which should be proportional to and 
in phase with the current in the fixed coils, to lag behind it by an 
amount depending upon the frequency. In a badly-designed watt. 
meter the error from this cause may easily amount to as much as 
10 per cent. with a power-factor of 0:5, and becomes more and more 
marked the smaller the power-factor, owing to the fact that the 
eddy-currents lag practically 90deg. behind the current in the fixed 
coil, and are, therefore, more nearly in phase with the current in the 
moving-coil the greater the lag between current and voltage. 

The effect of self-induction on the moving-coil circuit and of eddy 
currents on the fixed field will be more clearly seen from Fig. 18. 
Let OE and OC represent in magnitude and phase the voltage and 
current respectively. The power to be measured is equal to 
OC x OE x cos $ assuming a sine-wave. Owing to self-induction 
in the moving-coil circuit the current in it will lag by an angle G., 
and let it be represented by OE’, EE’ being the E. M. F. of self. 
induction. Moreover, owing to eddy currents in the metal parts of 
the instrument, including the fixed coil itself, the field due to this 
latter coil will lag behind the current in it by an angle G. Let it 
be represented in the diagram by OC’, assuming the eddy currents 
to be in phase with the E. M. F. producing them. Thus the watt- 
mieter, instead of measuring OE X OC X cos ф, actually measures 
OE'xOC' cos S- i- G.). 


in the readings, 
for reasons which have been already stated. Since the magnetie 
fields employed in induction type instruments are strong, the 
it is easy 
to so arrange the various coils that any external fields which may 
weakening 
Changes of temperature 


was at one time thought 
that practically the only error of any importance was that due to 


good no matter what be the wave-form, and if the adjustment be 
made at any given frequency, it will be correct at all frequencies. 
It is impossible to predetermine the effect of eddy currents, bui 
the induction error is readily calculated. If L = self-induction of 
moving-coil circuit in henrys, R its resistance in ohms, and 
n Ar х frequency. We have approximately 


wew[1~ (22 x tan eJ] 


where G is the angle of phase displacement. | 

To give an idea of the probable error, we may assume a coefficient 
of self-induction L=0°02 henry and the resistance for a 100-volt 
instrument to be 8,000 ohms. Then, at 50 со, nL/R =0:0021. 
Hence the percentage error is 0:21 tan ф, which gives the following 
result :— 

Power-factor 1-0 0:8 0:6 01 02 01 
Error...... 000 0-15 028 0:47 103 200 per cent. 

These errors will be reduced in direct proportion to any increase 
of voltage. Thus, a 500-volt instrument will show a fifth of these 
values. In any case, the error is seen not to be serious, and, if 
required, the self-induction can be reduced very much below the 
Value assumed. ЖИК 

Owing to the fact that the field due to the fixed coil is usually 
enormously stronger than that of the moving coil, it follows that in 
certain positions of the latter an E.M.F. is induced in it which is 
often 20 times as great as that due to the self-induction. It can be 
shown, however, that it cannot possibly have any effect on the 
readings. As this point does not appear to have been fully under- 
stood, it may be well to enter into the matter somewhat more 
carefully. In Fig. 14 let OC represent the current and OE the 
voltage to be measured. An E. M. F. will be induced in the moving. 
coil lagging 90deg. behind the current OC. This is represented in 
the diagram by Oe. Hence the voltage actually available in the 
moving-coil system is OF’, and, assuming the self-induction of the 
circuit to be negligible, the power measured will be OC x OE’ cos а; 
but this can be readily shown to be equal to OC x OE cos G, that is 
to the true power. | 

The errors caused by external magnetic fields are often consider- 
able, unless the instrument is constructed astatically, and are only 
to be obviated by taking & second reading after reversing the cur- 
rent in both fixed and moving coils. This precaution should always 
be taken, whether the instrument be used for direct or alternating 
current. In the former case, the earth’s field has often a quite 
appreciable effect. The stray field error may be roughly determined 
by short-cuiting the current coil of the instrument, while leaving 
the voltage on the shunt coil. If a deflection is produced, a сог. 
responding amount (in watts) is to be added or subtracted, accord- 
ing to its direction, from the observed power. For low-current 
measurements the last method will usually be found sufficient, but 
for heavy currents the effect of the conductors leading the current 
to and from the instrument have usually some effect on the readings, 
and this can only be eliminated by reversing, as explained above. 

Dynamometer type wattmeters are difficult to construct for cur- 
rents greater than, say, 200 amperes, as, unless very carefully 
laminated, eddy currents are produced in the fixed coils, and the 
effect of the leads just alluded to becomes excessive. In order to 
increase the range above, say, 400 amperes, or in order to obtain an 
instrument with more than one current range, recourse must be had 
either to a series transformer or to a shunt. In both these cases 
there will be an appreciable phase difference between the current to 
be measured and that flowing through the fixed coil of the watt- 
meter. So long as this phase-difference is constant, its effect 1s 
easily eliminated by so adjusting the self-induction of the moving 
coil that the current in it lags behind the voltage by just the same 
angle as the current in the fixed coil lags behind that to be 
measured, as already explained (Fig. 18). For high-tension working 
the transformer method is much to be preferred, owing to the fact 
that the instrument can be entirely insulated from the high-tension 
system. The power consumption also is considerably less, but for labo- 
ratory use the shunted wattmeter is very convenient and somewhat 
more accurate, though wattmeters with several ranges are seldom 
so reliable as those with only one. M 

Induction Type Wattmeters.—These instruments are similar to 
the induction ammeters and voltmeters already described, the non- 
inductive coil being replaced by a winding carrying the current, 
while the supply voltage is applied to the terminals of the inductive 
coil. The latter induces a current in the rotating disc or drum 
which is practically 180deg. out of phase with the voltage, and as 
the current coil produces a flux practically in phase with the cur- 
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rent, it follows that the torque will be proportional to the product 
of the instantaneous values of amperes and volts; that is to say, to 
the true watts. In asimilar way the current induced by tbe current 
coil reacts on the flux due to the volt coil, and again produces a 
torque proportional to the true watts. As was mentioned when 
dealing with induction ammeters and voltmeters, the indications 
are much affected by changes of frequency, though almost indepen- 
dent of wave forin. They are, therefore, chietly of use for switch- 
board work where the frequency is practically constant. For high- 
tension systems, also, they lend themselves readily to the use of 
series and voltage transfonners. 


(To be concluded). 


— 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Comparison. of Beat and N-ray Effects - -R. Blondlot found 
recently that the effect of N-rays upon а faintly luminous fluores- 
cent screen consists not so much in an increase of the luminosity 
as in a change in the direction of emission. Thinking that 
the well-known effect of heat in increasing the luminosity of 
fluorescence might show a similar behaviour, he observed the 
emission of heated screens in various directions. He found, 
however, that the emission increased in the same proportion 
in all directions, and thus obtained a valuable criterion for 
distinguishing between the effects of N-raysand those of heat. 
He describes a striking experiment which serves to clearly 
bring out the essential difference between heat and N-rays. 
He covers a screen measuring 5em. by 12cm. uniformly with 
calcium sulphide, and makes it feebly luminous. He heats a 
portion of it, whereupon it becomes brighter than the rest. 
A fter that, he expcses one-half of the same screen to the 
action of N-rays given out by a Nernst lamp. The intensity 
of the rays is so feeble that no visible effect is produced upon 
the screen. Then he brings a small metallic object, such as a 
key or a perforated sheet of metal, in front of the screen where 
the N-rays impinge upon it. The shadow of the object is then 
clearly seen on the screen. On moving it towards that part of 
the screen which is not exposed to the rays, the outline 
becomes dim and indefinite. On moving the object to and 
fro over the screen, the transition from the portion illuminated 
by N-rays to the portion not so illuminated is clearly marked. 
On looking at the screen in a tangential direction the 
phenomena are reversed. 

(R. BtoxpLor, Comptes Rendus, March 14, 1904.) 


Physiological. Effects of N-rays.— A. Charpentier has observed 
that N-rays exert a direct effect upon the human ear, and 
increase the sharpness of hearing while they act. On the other 
hand, the newly-discovered N’-rays diminish the sharpness of 
hearing, and generally have the opposite physiological effects 
to the N-rays. Some human tissues emit N’-rays, such as a 
muscle kept in u state of tension without actual contraction. 
It may be supposed that all physiological activities give rise 
to N-rays ud N rays and that in some of them one species 
predominates and in others the other species. "This is the 
physiological analogy to the mixture of N-rays and N“rays 
given out by a Nernst lamp. 

(A. CHanrENTIBR, Comptes Rendus, March 7, 1904.) 


Heary Ions,—Several attempts have been made to explain 
the fact, observed by W. Wien, that the positive ions consti- 
tuting canal rays have a continuously varying deflection under 
the influence of a magnetic field. This might be supposed to 
be due to the subdivision of the electron, or the formation of 
larger molecular aggregates having a single positive elementar 
charge each. To avoid either of these suppositions, Stark 
supposed that pune ions were neutralised at various points 
along their paths by taking up a negative electron, and, since 
such neutralisation would withdraw them from any further 
action of the magnetic field, the magnetic spectrum produced 
would be a continuous one. Now, W. Wien has found an 
experimental method of testing these various hypotheses, and 
the results lead him, on the whole, to decide in favour of the 
large molecular aggregates. He employs a wide tube with 
several protected electrodes, one of which lies directly in the 


path of the canal rays, while another lies in the path of a | (London: Archibald Constable & Co.) 1s. 


portion of the deflected ‘beam. If Stark's hypothesis were 
correct, then, on establishing the magnetic field, the charge 
received by the first electrode should be reduced to zero, since 
none but neutralised molecules would be able to reach it. It 
is found, however, that even in the strongest magnetic field 
the charge cannot be reduced below one-fifth of the original 
amount. This cannot be attributed to diffusion, since the 
other protected electrodes under ordinary circumstances never 
receive more than 1 per cent. of the charge. The author 
proceeds to draw some interesting conclusions from the 
deflections observed in hydrogen in certain fields. The ratio 
ет comes out as 15:5 instead of 10,000, as in the electro- 
chemical hydrogen ion. Regarding this as a new molecule, 
its molecular weight would be 650, which is heavier than the 
molecule of any known substance, though still of the order of 
known molecular weights. It is to be supposed, however, 
that these heavy ions are in an unstable condition, and break 
up on impinging upon the glass wall. 
[W. Wren, Ann. der Physik., No. 4, 1901.] 


eric Radio-activrity in High Latitudes.—G. C. Simpson 
has obtained some remarkably high values for the radio- 
activity induced by the atmosphere in the extreme north 
of Norway, at Karasjoh. He used the method described bv 
Elster and Geitel. A wire was stretched between an insulator 
in the open and another in a room. The part exposed to the 
open air, 10 metres long, could be detached from the rest. 
The wire was charged to a negative potential by means 
of a small influence machine, and the potential of the wire 
was regulated by a variable resistance made of a piece of 
ebonite with a pencil line drawn on it. The potential was 
maintained at about 2,250 volts. The wire after being charged 
for two hours was wrap round a cylinder of wire netting 
and its radio- activity determined by means of a dissipation 
electrometer. The radioactivity was estimated by the 
arbitrary unit devised by Elster and Geitel, unit radio-activity 
being possessed by the air when, after & two hours' exposure, 
a metre of the wire reduces the potential of the «dissipation 
cylinder by 1 volt in one hour. The mean value of the radio- 
activity at Wolfenbüttel in 1902 was 18:6, the extreme values 
being 64 and 4. The numbers for Karasjoh are very much 
higher than the corresponding ones for Germany, the mean for 
the month being 102, which is nearly six times as great as 
the German mean (for the year); and the highest value, 432, 
being nearly seven times greater than the German highest. 
There is a marked daily period. The maximum falls in the 
evening, there being little difference between the morning and 
afternoon means, Not only is the mean value greatest for the 
evening, but the absolute maximum falls in the evening each 
week, and on 13 out of 22 days on which thrce observations 
were taken the evening values wore the greatest. There is no 
direct relation between the radio-activity and the potential 
5 There does not appear to be any close connection 

tween the aurora and the radio- activity, the greatest value 
of the radio · activity having been obtained when no aurora was 
visible. During the whole time these observations were being 
taken the sun did not rise above the horizon. The place 
of observation is 140 metres above sea level. The ground for 
100 miles round is hard frozen to a great depth and covered 
with a coating of snow the average depth of which is over 2ft. 
Sudden changes in radio activity are sometimes observed to 
take place, as, for example, on December 17th, when with a 
rising barometer the activity rose for a few hours from the low 
value of 66 to the exceptionally high one of 384. There 
is some difficulty in reconciling these observations with Elster 
and Geitel's view that the activity is entirely dueto a diffusion 
of a radio-active emanation from the soil. 

[G. C. Simpson, Proc. Roy. Soc., March 13, 1904.) 
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THE ARCHITECTURAL DESIGN OF ELECTRICITY 

| WORKS. 

An interesting Paper on this most important subject was read 
by Mr. C. STANLEY PEACH before the Royal Institute of British 
Architects on Monday. The subject is one to which much 
attention must have been paid, since there are hundreds of 
generating stations in this country, and cases have not been 
numerous in which trouble has been experienced owing to the 
buildings being insufficiently strong or not properly suited to 
the purpose for which they are built. Yet few Papers have 
been written on the general subject hitherto. The design of 
foundations and buildings to support and protect machinery, 
which includes not only fixed portions of heavy weight, but 
also large moving masses, may appear at first sight essentially 
an engineer’s problem ; but it is one with which the electrical 
engineer, jack-of-all-trades though he may sometimes have to 
be, is seldom competent to deal unaided. The design of 
work of this character comes on the borderland between 
mechanical and civil engineering, and although the principles 
upon which it is based are simple, and are, in fact, those which 
‘must form part of the education of every engineer, no matter 
in what branch he may practice, a knowledge of detail of a 
particular class is required which is essentially of a character 
for the specialist. Some consulting engincers, it is true, have 
designed the buildings of their generating stations from start 
to finish without the aid of an architect; but these cases are 
rare, and, even if the buildings are to be no more than 
four square walls and a plain roof, the collaboration of a 
member of the sister profession is usually found desirable. 
These four-square-walls stations are happily rare, at all events 
in large sizes, for while we are willing to allow that the waste 
of money on some of the palaces built to receive electrical 
generating plant is deplorable, yet the size of central stations 
is such that it is a great mistake to erect a building for them 
devoid of any architectural ornament. Mr. Pxach went 
further than this, for he even advocated the ornamentation о! 
the chimney, and showed among the numerous photograph: 
and drawings which he exhibited reproductions of the 
elaborate chimney of the power station at Munich, and 
the chimney of his own design at the works of the 
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Central Electric Supply Co. in St. John's Wood. The 
latter shaft is 260ft. high and of square section (18ft. 
by 18ft. inside), and a fairly heavy ornamentation in 
blue brick has been adopted for the upper part, the lower 
portion being left quite plain and unadorned. To quote Mr. 
PEACH'S description: “In the architectural treatment of the 
upper part an attempt has been made to take advantage of 
the iron bands which sooner or later are required round the 
upper part of all shafts, and of the recesses formed by placing 
the set-offs, when the brickwork is reduced in thickness, on the 
outside instead of the inside of the wall. By these means 
some relief is obtained, and the upper part is designed as an 
enriched feature which, in contrast with the plain wall below, 
forms the whole composition.” Similar principles have been 
followed in the general treatment of the principal facades of 
the building. The question of external appearance is even 
more important in the case of large sub-stations which have 
naturally to be placed in the centre of populous parts of a 
district, and whose position frequently falls near to other 
buildings having distinctive architectural features. Here, of 
course, there being no steam plant, no means to provide for 
the conveyance of coal and ash, and a minimum of auxiliary 
apparatus to accommodate, the problem presents more nearly 
the same aspects as that of an ordinary building. Ап 
enormous sub- station, eventually to accommodate 14,000 H.r. 
is to be built by the Westminster Electric Supply Corporation 
in Duke-street, Mayfair, and an interesting elevation of it was 
shown, as well as à pretty photograph of the model made 
of the entrance pavilion. As at present projected, it is a long 
narrow building—about 250ft. long consisting of only a 
basement floor, the front of which, with its 18 windows, rises 
only some 7ft. or &ft. above the surface of the roadway, and an 
entrance pavilion at either end with steps leading up to the 
“Italian Garden” placed on the flat roof of the sub-station. 
Coming now to the actual arrangement of buildings and the 
position of the machinery and plant: In this country it has 
been the custom to have all the plant with the exception of the 
switchboard on the ground floor, and Mr. PEacH still favours 
this plan. The small space occupied by turbine-driven 
machinery, however, renders it necessary to modify exist- 
ing designs in the case of works employing this class of 
machinery. The method employed by the Newcastle-on-Tyne 
Electricity Supply Co. in its new works at Carville for 
supplying the North-Eastern Railway has recently been 
illustrated in our columns, as also the power station which 
is being built by the Yorkshire Electric Power Co. We 
believe that Mr. PxAch, who has been the architect for a large 
number of Prof. KENNEDY's stations among others, has not 
yet had occasion to tackle this problem. From his remarks, 
it appears that ho will not fellow the example offered at the 
Metropolitan-District Railway power house at Chelsea, and 
place the boilers on two floors—a survival of the old American 
practice of a separate floor for each class of plant: switch- 
board, dynamos, engines, boilers, coal bunkers, auxiliary 
plant, offices and, finally, the lodgings of the employés in the 
attic. Finally, the question of foundations and the prevention 
of vibration is of the utmost importance, and a difficult one 
for the solution of which the engineer and the architect may 
well combine. The foundations for the generating sets should 
have broad bases, large in comparison with the height of the 
foundation, and many recommend that the sides should slope 
upwards considerably, so that the area of the top is much less 
than the base. This concentrates the effect of the load 
towards the side of the block and prevents vibratien about an 
edge, as frequently happens when the foundation is of a plain 
square shape like a brick set on edge. 


Thus it is seen that there is plenty of scope for collaboration 
between engineers and architects in the design of an electricity 
works. One point which Mr. PEAcH did not mention in his 
Paper is the question of cost ; but we feel sure that we may 
safely warn those of our readers whose appreciation of the 
“ practical" side of things is fully developed, that an ugly 
building is not necessarily cheaper than a handsome one. 


REVIEWS. 


(Copies of the undermentioned work can be had from TAs Electrician Office, | 
free, on receipt of published price. Add 5 percent. for abroad or for foreign da 


— — 
Modern Electric Practice. Edited by Мломся MacLean, M. A., D. c., 
Vol. I. (London: The Gresham Publishing Co.) 98. 

It is proposed to issue this treatise in five sections, but these 
sections will appear in six volumes, which will be published 
from time to time. Contrary to the practice usually followed 
in compiling books on electrical engineering, Prof. Maclean has 
not attempted to undertake all the work himself, but has 
secured the services of gentlemen who have made a special 
study of the subject on which they write. This plan is 
certainly to be preferred to the “one-man method, and 
Vol. I. gives evidence that it has been attended with a certain 
amount of success. There are, however, disadvantages 
which must be unavoidable when several different contri- 
butors adopt different points of view and when each is 
at liberty to give publicity to some of his own pet idio- 
syncrasies. For instance, some writers have adopted the 

entigrade scale and others the Fahrenheit; yet others pin 
their faith to centimetres while their colleagues prefer the 
archaic feet and inches. It is true that the various constants 
for conversion are given early in the book, but the mere fact 
that this divergence of method has been permitted to oxist 
detracts from the value of the work. 

The first volume of the series deals with electric, magnetic 
and alternating-current measurements, continuous and alter- 
nating-current generators and the continuous-current motor. 
These subjects are divided into five sections and 30 chapters. 
The authors of the respective sections are Messrs. Alfred Hay, 
E. W. Marchant, W. C. Mountain and J. Leggat, E. J. Berg, 
and A. T. Snell. The book is admirably suited to the require- 
ments of central station engineers and those engaged in 
eminently practical work, but it lacks the orderly arrauge- 
ment so essential to a first-class text-book. A paragraph 
setting forth the principles of moving coil yalvanometers 
is sandwiched in between one on “ Work Done in Increasin 
Magnetic Flux through Circuit” and another on “ Practica 
Revlisation of Absolute Unit of Current.” In another case, there 
is an illustrated description of the Duddell oscillograph, 
followed, at an interval of four pages, by a chapter on “Phe 
Sine Wave and its Representation.” It is true that the descrip- 
tion is prefaced by a couple of pages of introductory matter on 
wave form and frequency, but, nevertheless, the arrangement 
obviously admits of considerable improvement. From many 
points of view, however, the work is a useful one, and we 
await, with interest, the publication of the remaining five 
volumes. 

The Story of the Atlantic Cable. By Cuantes BRIGHT. (London: 
George Newnes.) 1s. 

This little volume describes, in popular language, the history 
of the first Atlantic cable. Technical matters have, unfortu- 
nately, been touched on occasionally. We read, for instance, 
that: * The retardation of the electric current through an 
insulated wire due to induction—a phenomena (sic) practi- 
cally unknown with bare aerial wires suspended on posts— 
and of no consequence with quite short cables—was overcome 
by using a succession of opposite currents.” The book is 
profusely illustrated, and some of its information is both 
interesting and accurate. 

Die Binrichtungen zur Erzeugung der Rontgenstrahlen. By 
Dr. B. ромлтн. 2nd edition. (Berlin: Reuther and Reichard.) 7m. 

The publication under review is a revised and enlarged 

edition of the first, a review of which appeared in our columns 
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three years ago. From the way the subject is treated, it may 
safely be inferred that the book is chiefly intended for the 
medical profession, and as such it is excellent; the book may, 
of course, be read with advantage by the educated general 
ublic also. Original points or investigations do not appear 
in the book ; in fact, they would not be expected in such an 
elementary treatise, and would hardly be of any use to the 
readers for which it is intended. But the well-known facts 
and figures relating to the medical use of Réntgen rays are 
cleverly compiled, clearly rendered and well illustrated. 

In the edition under review, the subject is treated on the 
same approved lines as in the preceding one, but much new 
matter has been introduced with regard to the recent advance 
of this branch of applied science. A new feature, valuable to 
the student, consists in the introduction of numerical examples 
at the end of various chapters. A number of good Röntgen 
photographs are embodied in the book. 


THE RATED SPEED OF ELECTRIC MOTORS AS 
AFFECTING THE TYPE TO BE EMPLOYED. 


Mr. W. B. Esson, who was prevented from attending the 
meeting of the Institution of Electrical Engineers on March 
10th, when Mr. Hobart’s Paper on the above subject was read 
and discussed (see The Electrician of March 11th and 18th), 
sends the following contribution to the discussion :— 


This Paper, like all Mr. Hobart writes, is very interesting. The main 
proposition of the authof is that the speeds at which motors have to run 
may constitute the factor which chiefly determines the system to be 
adopted in order that the requirements may be met at minimum cost, 
and it may be taken that, with certain limitations, the case has been 
proved. The first limitation comes from the frequency, and it does not 
seem that the same weight should be given to the lower frequency as to 
the higher. This arises from the fact that a frequency of 21 is quite 
unsuitable for the lighting which is generally associated with motor 
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driving, and the cost of the motor-generators or whatever transforming 
devices may be required for the lighting portion of the installation might, 
from the cost point of view, turn the scale against the low-frequency 
Inotors, or, at any rate, reduce the advantage shown by one system over 
the other. 

Mr. Hobart, in his conclusions, sums up accurately the case for alter- 
nating vereus continuous current as regards the motors, but in deciding in 
favour of one system over another, it is also necessary to take into account 
the cost of generators, wiring, starters and all other equipment, and 
which side the consideration of these further factors would favour 
depends on circumstances. In working out his examples, the author 
confines himself to one size of motor, and though the results may be con- 
sidered indicative of how the advantage will lie, it must be remembered 
that most installations have a mixture of big and little motors, several 
different sizes running at different speeds, and this, together with the 
presence or absence of the necessity for speed variation, would influence 
the decision as to what should be installed. 

When dealing with design, Prof. Silvanus Thompson shows great 
ingenuity in devising new formule, but I cannot say that his present 
venture gives us anything more than is given by the old DLRG exprea- 
sion. The latter is not empirical in any sense, as it takes into account 
the field density, pole area, conductors on armature and current in them, 
giving to all these factors their proper value in one coeflicient ф, a very 
usual thing in engineering formula. It is not, apparently, recognised that 
the expression above mentioned applies to induction motors just as to 
continuous-current motors. The value of the coefficient ¢ in this case 
depends on the slip, on the number of conductors on the rotor, on the 


induction in the air-gap, on the pole-pitch and other constructional 
details and has, for small machines, of course, a less value than for 
ones. This arises, chiefly, from the fact that in the latter the pole-pitch 
is smaller and the gap induction less; in the smallest size of motor for 
instance, the pole-pitch will be only about 42in., while in motors of 150 н.р. 
it will reach 10in. or so. This means, in effect, that the coefficient 
increases in value with the diameter of the rotor, and in the figure is 
given a curve showing the relation between ¢ and the diameter for 
normally designed motors. The coefficient is chosen to give horse- 
power, thus, HP=D*LR¢. It will be seen that the output of each 
of Mr. Hobart’s 63 cycle motors is, as nearly as exigencies of design 
will allow, proportional to D?L, with the coefficient in each case of 
the same value. The reason why, in the examples given, the value 
of the coefficient does not diminish as the diameter of the rotor 
is reduced, is because for all these sizes the author selects a diameter 
which gives the same pole-pitch. But in each case the coefficient 
is high, reaching 0:000024 as against 0-000016, the highest shown 
on the curve and presented by the best European practice. In the three 
machines referred to the ampere-turns on the stator per inch of circum- 
ference are also similar, but reach close on the high figure of 800. This 
is from 30 to 40 per cent. greater than the usual standard practice, while 
the field density in the air-gap is also above the normal. As figured, 
these motors offer such deviations from normal types as would necessitate 
the complete designs being carefully looked into in all their details before 
one could say whether they would be quite satisfactory. But whether 
they would require modification or no, they serve very well to bring out 
the main point of Mr. Hobart's Paper. 

About the relation between the cost and DL, I need not say anything. 
A curve showing the relation may approximate a straight line, or it may 
not; but I do not think it matters in the least. It would certainly be 
handier for estimating purposes if it were a straight line, but, apart from 
that, it appears to me to be unimportant. 


ENERGY DISTRIBUTION TO SUBSTATIONS.* 


BY C. ALFRED SMITH, B.SC. 


This Paper may be divided into two sections. The first is the 
transmission of electricity from а gas-engine station, situated under 
favourable conditions, at & distance of 5 miles from the centre of 
the city, and its subsequent distribution by means of sub-stations. 
The figure to be arrived at is the actual cost per B.O.T. unit at the 
sub-station switchboard. The second section of the Paper assumes 
the same demand at the direct-current switchboard, and seeks 
to arrive at the actual cost of producing a B.O.T. unit when it is 
generated under exactly the same local conditions by means of sub- 
stations containing gas engines, and supplied with their motive 
power from a central producer station situated on the same site as 
the producer and electrical station in the first case. In order to give 
local colour to this Paper, the load for the city of Birmingham was 
estimated ; this was a very difficult thing to do, and, in fact, could 
only be arrived at approximately. At the present moment the 
average revenue per unit sold=4°15d. in Birmingham, which 
certainly compares very unfavourably with other towns from a 
consumer's point of view. Since it will be generally agreed that 
the present load figures are almost useless for comparative purposes 
owing to the high tariffs for consumers, the probable demand has 
been worked out as follows :— 

1. Traction.—An up-to-date system of electric truction would 
require at least 500 cars. This is based upon the actual number of 
ears per 50,000 population in Glasgow and two other large cities. 
On an average each car will take 10kw., or the total average load 
will be 5,000k w. with a maximum of 10,000kw. for traction purposes. 

2. Lighting.—The demand in other large cities in Great Britain 
for public and private lighting seems to aggregate about 25,000 
8 c.p. lamps per 50,000 inhabitants. In Birmingham the popu- 
lation is 528,181, and we obtain a probable maximum demand of 
4,000kw. (that is, full load on half the lamps wired), and the load- 
factor might be from 10 to 12 per cent. 

8. Motor Load.—The motor load is estimated at 5,000kw., of 
which 4,000kw. is assumed to be taken by comparatively small 
consumers, and is therefore direct current, while 4,000kw. is three- 
phase low-pressure alternating current. | 

The total is therefore 22,000kw., or 82,000 в.н.р. to be supplied 
by engines. Taking 25 per cent. for reserve plant, and allowance 
for any losses, we get a station for 40,000 B. H. P.; or, with a gas- 
engine efficiency of 80 per cent., of some 50,000 1.H.P.. Dividing 
this load of 22,000kw. into five sub-stations, we obtain at each 
sub-station — 


Nature of load. Kilowatts. 
ae rne 2,000 
Lighting «зел» rapti ku. xa WIRES shes 800 
Direct current motofrrnnn 800 
Three-phase alternating-current motors 800 

Total 44visioi*eia ³ ОГУЛ, 4.400 


E Abstract of a Paper read before the Birmingham Local Section of th 
Institution of Electrical Engineers on January 27th. 
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The load-factor may be taken on such a scheme at 25 per cent., 
but it might be a good deal higher in this district, where, among 
other industries, electrolytic work is done considerably. 


Fuel Used.—The author has been informed by the Birmingham 
Canal Co. that slack, as suitable for the Mond process, can be deli. 
vered at Smethwick— which seems incidentally to be the ideal place 
for a central station of the size suggested—at from 4s. to 5s. per 
ton. The figure taken is the latter, and allowing 4s. 6d. for the 
selling price of the ammonia recovered per ton of coal gasified (the 
present market price is 8s.), the net price of the coal used comes out 
at 6d. per ton. The coal required to be gasified per year to supply 
gas for engines of 40,000 B.H.P., at 25 per cent. load-factor, with a 
consumption of 70 cubic ft. of gas per brake horse-power hour, and 
taking 140,000 cubic ft. of gas per ton of coal, would then be 
48,800 tons. This brings the cost of fuel to £1,095 per annum. 
Now, the total number of B.O.T. units metered at the sub-station 
switchboard is 60} millions per annum. This assumes 25 per cent. 
load-factor on the total station plant (including reserve) of 27,500kw., 
so that the actual net cost for fuel is 0°004d. per unit. This, of 
course, is neglecting all attendance charges. Taking for this extra 
cost of attendance charges for working producers, recovery and 
sulphate plant, the Winnington figures quoted by Mr. Humphrey 
in a Paper read before the Institution of Mechanical Engineers in 
1901 (see The Electrician, Vol. XLVI., p. 548)—viz., Вв. 6d. рег ton 
of coal gasitied—then the net cost of the coal per ton becomes 4s., 
which will give 0°082d, per unit for the cost of fuel. This neglects 
the units wasted in the case of electrical transmission. It also 
neglects the capital cost, rent, rates and taxes for the station. For 
producers and recovery plant (allowing 20 per cent. reserve), for 
acid towers, recovery and sulphate plant, and for steam, raising 
plant and sundries, Mr. Humphrey quotes for a 20.000 k. u. p. 
station the sum of £62,600. On the same basis a 22,000kw. plant 
comes out at £91,000. Since 25 per cent. is taken for reserve, and 
to give a liberal estimate in a figure which will not affect the main 
issue—viz., the comparison of the two schemes for using producer 
gas—the capital cost of the producer plant is taken at £100,000. 
Since the Зв. 6d. per ton of coal for cost of working producers, &c., 
includes repairs and maintenance, 5 per cent. on this capital should 
cover for interest. This means £5,000 a year, or 0:024. unit at 
direct-current switchboard. For a 15,666kw. station the cost of the 
land and buildings for boiler-house and (steani) engine-room is esti- 
mated by Mr. Earle, in his address as chairman last year (The 
Electrician, Vol. L., p. 605), to be £80,000. Since practically the 
whole of the Mond gas plant is unprotected by buildings, &c., the 
figure taken to cover the cost of land, &c., is £40,000. At 5 per 
cent. this makes an annual charge of £2,000, or 0:008d. The rates 
and taxes for the central station site are taken to be 8s. in the £, 
and they are calculated on 4 per cent. of the cost of producer plant; 
or 0'6 per cent. оп £100,000. This means £600 per annum, or, 
0:002Ad. per unit, so that the total cost per unit, so far as producer 
plant is concerned, is made up as follows :— 


Cost of gas per B. O. T. unit e 0 0824. 

To interest on capital for producers................ 0`0204. 

i уз for láànd.. is iie 8 00084. 
Rates and taxes. ..... SSN ues SR 8 0:00244. 
TO. жазуунун жы ЫЙЫ 0`06244. 


Hence the cost of producing per 1,000. of Mond gas can be arrived 
at, because the combined efficiency of the generators was taken at 
0*8, which gives the remarkable low figure of 0:534. per 1,000 cubic ft. 
Since the South Staffordshire Power Gas Corporation are going to 
sell (presumably at a profit) at 2d. per 1,000 cubic ft., and they will 
have to pay interest, &c., on the mains, this is not altogether an 
unlooked for figure. It does, however, neglect the cost of pro- 
motion and parliamentary expenses and insurance, which, together 
with management expenses, Mr. Earle, for a steam-driven station, 
5 at 0-025d. per unit sold. The manageinent expenses were, 

owever, included in the estimate of 8s. 6d. per ton for working the 
producers. Hence, if 0:024. per unit be allowed for insurance and 
promotion expenses, the cost per B. O. T. unit becomes 0:08244d.. or 
the cost per 1,000 cubic ft. of gas becomes 0°70d., or, say, jd. per 
1,000 cubic ft. This, therefore, holds good for either of the two 
alternative schemes. It neglects the cost of generating the wasted 
units, it is true, but to include that cost would merely complicate 
the main issue and affect the ultimate result in a very small manner. 
It is now advisable to return to the previous division of the Paper 
into two sections— (A) Considering the central station at the same 
site as the producer station, and using the customary electrical sub- 
stations. (B) Considering the transmission of the producer gas for 
use in gas-engine sub-stations. 


SECTION А. 


Messrs. Richardson and Westgarth of Middlesbrough say that 
they are prepared to build and guarantee 5,000 B. H. p. gas engines 
to drive alternators in parallel. The engine is of the type built 
by John Cockenll & Co., and is a four-cylinder tandem engine, 


each cylinder developing 1,250 B. H. 7. The alternator is placed 
between the two cranks. The cylinders are 5lin. in diameter, with 
a 55in. stroke, and the engine runs at 80 revs. per min. The fly- 
wheel is 26ft. in diameter and weighs about 40 tons, This will give 
a regularity of 415, which is quite suitable for three-phase work. 
The price of the engine comes out at £4 per B.H.P., so that using 
the engines of this type the cost of 40,000 B. H. p. comes out at 
£160,000. Taking the cost of gas engines and generators of 
the heavy flywheel alternator type as £12. 10s. per kilowatt 
throughout, or, say, £18 per kilowatt, in order to include for 
cost of auxiliaries for excitation purposes, in round numbers 
the engine-room machinery costs £857,000. (Nofe.—Mr. Earle 
takes the cost of steam engines, generators and exciters for a 
80,000 r.H.P. plant as £8. 4s. per kilowatt, according to which gas 
engines cost £4 per kilowatt more than steam engines, or 50 per 
cent. in the equipment of the station. It would be interesting to 
learn the source of Mr. Earle's figures.) Allowing £15,000 for main 
switchboard and fittings, £25,000 for station valves, piping and 
cables, the total machinery costs are £392,000. At 72 per cent. 
interest and depreciation this is £29,400 per annum, or 0:118d. per 
B.O.T. unit, while at 10 per cent. it is 0°158d. per B.O.T. unit 
metered at direct-current switchboard. The wages and professional 
staff are taken at £8,000 a year, or 0:0318d. per B.O.T. unit. Rates 
and taxes on the central-station machinery at 4s. in the £ reckoned 
on 4 per cent. of the capital cost of engine-room equipment amount 
to 0:0126d. per B.O.T. unit. Added to this there should also be 
the cost of oil, waste and petty stores, whieh Mr. Humphrey puts 
at 0°0804. per unit. The cost of the land and buildings for this 
electrical station is taken at £15,000, which means, at 5 per cent. 
interest, a yearly charge of £750 per annum, ог 0:008d. per B. O. T. 
unit metered. The total costs for the electrical central station are 
therefore made up as follows: 


Table I. Scheme А: Total Cost per Unit for Electrical Central 


Station, 
Per unit. 
Producer plan hv eo rh es 0:0624d. 
Machinery (generating seis, &c.), interest, c 0:1580d. 
Wages and professional вќаї...................... 008184. 
Oil, waste and stores ............................ 0:03004. 
Rates and taxes .............. .... „ 0:01264. 
Buildings, interest on ................ ТУТУТУ 0-00304. 
Total еа онна авали e. (0399784. 
To this may be added 0:02d. per unit for promotion and insurance 
expenses. 


The remainder of this scheme ** A" now divides itself into two 
parts. They are: (1) The “line” or transmission costs. (2) The 
sub-station costs. | 

For 8 miles’ transmission through a large city it will be agreed 
that underground cables must be used. On the three-phase system, 
with say 10,000 volts between two of the three wires, there are 
5,775 volts between any wire and the central point. Dividing the 
load of 22,000kw. between five sub.stations, we get 4,400kw. at 
each. The problem, therefore, is to transmit this load 8 miles. 
The line efficiency can be taken as 96:5 per cent. at full load, as will 
be seen below. The efficiency of large transformers, such as would be 
used here, is as high as 97 per cent. at full load, or 95 per cent. at half 
load. The efficiency of a rotary converter at varying loads can 
probably be taken at 90 per cent., giving a total combined line and 
sub- station efficiency of only 82 per cent. This will mean the 
supply of 5,150kw. delivered at the high-tension terminals of 
the sub-station. ‘Taking a current density of 1,000 amperes per 
square inch and a power-factor of 0°95, the total sectional area of 
copper required for each feeder cable is 8 x 0:318 sq. in. The price 
of the mains is most important, but it is very difficult to get at. 
The desirability of using 1,000 amperes per square inch is question- 
able, but it appears to correspond with the present practice. Messrs. 
Glover have kindly given the writer permission to use the following 
estimate for a sable in their opinion suitable for supplying 4,400kw. 
at 10,000 volts. For this purpose they consider a 8 x 0°29 sq. in. 
core advisable. This cable would cost £1,810 per mule, which figure 
should be doubled on account of the necessity of running cables in 
duplicate. The probable cost of laying this cable in cast-iron troughs 
in binnen with suitable junction-boxes would be 11s. a yard, includ- 
ing the excavations, laying and filling in through a town. Taking, 
therefore, the cost per mile at £8,680, or £11,000 for 8 miles, and 
allowing 10 per cent. for interest and depreciation, we obtain 0:0224d. 
per unit as the cost of the cable. To this we must add the cost of 
generating the extra units lost in the line and sub-stations—viz., 21 
per cent. of those metered. The cost of producing a unit at the central 
station is 0°818d., so that the lost units will increase this by 0°0674. 
Therefore the total line costs must be regarded as (0°022d + 0°067d.) 
= 0:089d. per unit; and the total cost per unit, exclusive of capital 
charges on account of gub-station plant, is 0°407d. 

The next point to be considered is the cost of the sub-stations and 
their plant. Each sub-station must be large enough to accommo- 


| date 5,150kw. plant, of which amount 1,000kw. is to be transformed 
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with static transformers and 4,150kw. to direct current. Assuming 
rotaries at £4 per kilowatt we obtain— 
4, 150kw. rotaries at £4 per kilowatt ................ £16,600 
5,150kw. transformers at £2 per kilowatt ........... . 10,800 
Total ........ T ecco s £26,900 


‘The switch gear, instruments, cables, &c., for each sub-station may 
be put at £8,000. The cost of the sub-station building is another 
debatable point. Mr. Earle assumes £500 for a 2,000kw. station, 
not in the area of a large city. For the size sub-station assumed, 
and in consideration of the price of land in a city like Birmingham, 
itis probable that the cost of each sub-station, land and buildings 
will be 10 times that figure. 
this means £150 a year. The total cost per sub-station of the 
equipment is £29,900, which, being machinery, is to be reckoned 
at an annual charge of 10 per cent., or £2,990 per sub-station. 


2440 per annum for rates and taxes, which is 0*009d. per unit, or a 
total of 0°072d. per B.O.T. unit for sub-station cost, without atten- 
dance charges. Placing wages at £4 a week for each sub-station, 
or, say, £1,000 a year for the five, and superintendence, &c., at £500 
а year, we get a charge to each sub-station of £800 a year, or 
0-006d. per unit. This gives a total cost for sub-station working of 
0:078d. per B. O. T. unit. We may now tabulate as follows the total 
cost per B.O.T. unit metered at the sub-station 'bus bars :— 


1. Cost of producing power gas for central station. 0-0824d. 

2; Central station costs (excluding above producer gas 
„ sei ert ie ewes ace eas ...... 02354d 

3. Line costs (interest and depreciation, &c.) ...... 0:022d. 

4. Generating wasted units (21 per cent.) .......... 0:067d 

5. Sub-station working . 0:078d | 
Total cost of B.O.T. unit at sub.station switch- 

bostes Ä e 0-485d. 


This is & figure much below that of any station running at present 
on this large scale and distributing the current for 8 miles. It means 
that a handsome profit may be made if a selling price of 1d. per 
B.O.T. unit is obtained. "c 


SEcTION В. 


The Gas Engine Sub.stations.—It is now necessary to get at the 
costs for the alternative scheme. We have the same figure of 
0˙0824d. for producing gas for 1 B. O. T. unit. This means, at 
& consumption of gas of 70 cubic ft. per brake horse-power and 
efficiency of 80 per cent., a cost of 0°58d. per 1,000 cubic ft. The 
sub-station (using gas engines for generating continuous current, or, 
of course, if it is e riis for some of the motor load, three-phase) 
is to be large enough to accommodate machinery for 5,500kw. plus 
25 per cent. reserve plant. It will, therefore, be possible to use 
units of 1,000 B. H. . or even under, with the consequent greater cer- 
tainty of running. This plant will be all on the ground floor of the 
sub-station, and in the roof it is suggested there might be carried 
a iier] for storing the gas. The size of such a sub-station 
will be considerably greater than that used with scheme A. Turning 
first to the financial part of the “line costs” in scheme B, this 
could be split up under two headings. They are (1) Interest and 
depreciation on capital expended; (2) Cost of working the line. 
These are quite analogous to (1) the interest, &c., (2) cost of gene- 
rating the units wasted with electrical transmission. Now the 
average hourly load for each sub-station. will be 1,875kw. (25 per 
cent. of 5,500kw.), while the maximum demand is for 4,400kw., or 
вау, 6,000 . H. p., which gives a full load working efficiency of the 
dynamo at 97 per cent. The average efficiency for the dynamo is 
taken at 92 per cent. Allowing 5 per cent. for excitation purposes, 
it is required to have enough gas supplied throughout the 24 hours 
to meet an average demand of 2,112 B. H.. So that there will need 
to be sent from the producer station, taking 70 cubic ft. of gas per 
brake horse-power hour, a quantity = (70 x 2,112) cubic ft. of gas per 
hour = 147,840. 

To work the compressors, if, as is assumed to be the case, 
are gas-engine driven, will take 400 в.н.р. This assumes the 
efficiency of the compressor to be 0'8, and that the initial pressure 
for the gas is to be 1$ atmospheres, which, for a short transmission 
scheme, seems to be about the most desirable. Adding this 
400 B. H. p. (about 4 per cent.) to the total 10,560 B. H. p required, 
a total consumption of gas for 10,960 B. H. p. must be provided for. 
Taking the same figure right throughout of 70 cubic ft. of gas per 
brake horse-power hour, then the fuel consumption for supplying 
the gas for sub-stations and compressors will be almost exactly 
5 tons per hour—as with thescheme A. There will also be the fuel 
for steam-raising purposes for the producers. In scheme B this was 
not included, because it can be shown clearly that the heat of the 
exhaust gases from the adjacent gas engine station is quite suflicient 
to produce the steam required for the producers. This, indeed, 
seems to be about the only argument which can be advanced in 


they 


Placing it at £8,000 at 5 per cent. 


So {| a. 
that the annual cost of each sub-station for buildings and plant is 0°0056d. per B. O. T. unit. 


£8,140—0:0628d. per unit sold. To this should be added about 


— . ———————— P—P Tr 
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favour of the adjacent electricity generating station. For every 
5 tons of coal gasified there is required in the producer an extra 
8:8 tons of water, of which approximately 5 tons is to be raised in 
steam boilers, the remainder being used each cycle and recovered 
from the ammonia towers. Taking a bank of gas-fired boilers of 
10 units at a capital cost of £6,000, and allowing 10 per cent. interest 
and depreciation on this plant, this means £600 a year. Add £400 
a year tor extra rates, interest on capital for boiler house, &c., and 
the result is £1,000 a year for steam-raising plant. If coal be fired 
under the boilers, there will therefore be required 20 per cent. more 
fuel for this purpose, or 1 ton of coal per hour, or 8,760 tons per 
annum. Taking this at 5s. a ton (ammonia recovery being impos- 
sible), this means £2,190 per annum coal bill extra. If gas be used, 
assuming double quantity of coal used in this case, at a net cost of 
6d. per ton, the cost of extra coal for gas-firing boilers is, say, £400. 
This makes the total extra cost up to £1,400 a year, which means 


Gas Transmission.—Now, 6,000 B. H. p. means, with 70 cubic ft. of 
gas per brake horse-power hour, 420,000 cubic ft. of gas as & 
maximum through the main. The density of the producer gas is 
taken at 0°78 that of air, the temperature assumed is 60°F., and the 
coefficient of friction of gas and pipe is taken ав 0:008. Taking 
an initial pressure of 14 amospheres, the diameter of the main 
works out at 1°2205ft.—say lift. The efficiency of the line 
namely, the ratio of the gas delivered to the gas generated—is 
95:0 per cent. The velocity of the gas works out at 68ft. per second, 


| which is permissible. 


Cost of the Main.—For the low pressure used, a riveted steel 
pipe of gin. thickness, with riveted flanges which would ensure a 
perfect joint, the cost per foot run in £'s equals £002 dz, when 
x is the cost per ton of metal and d the diameter of the main 
in feet. Take г == £10—here again the figures are difficult to arrive 
at—and we find the cost of a main comes to £3,960 for 3 miles. 


| The cost of excavation, laying, jointing and filling in —assuming 


there is left 1ft. clearance all round for flanges, &c.—is taken at an 
outside figure of 5s. per cubic foot complete, and amounts to about 
£1,100. This makes a total capital outlay of about £5,000 for this 
section of the line costs. Taking 10 per cent. interest, depreciation 
ane upkeep, this makes £500 a year = 0:014. per B. O. T. unit for 
the main. 


Capital Cost of the Compressor.—The indicated horse-power for 
the compressor for 6,000 B. H. p. is 257, which, at a cost of £7. 10s. per 
indicated horse-power, gives a capital outlay of, say, £2,000, At 
10 per cent. this means an additional £200 a year. 


Cost of Running Compressor.—Since the compressor will run at 
practically the same load as the sub-station, gas will need to be 
supplied to run 64 І.н.Р. The size of the units will be small, and, 
assuming that the consumption of Mond gas in such a case is 70 
cubic ft. per indicated horse-power, the cost of running the com- 
pressor is the cost of generating 4,480 cubic ft. of gas per hour for 
8,760 hours. This was shown earlier to be 0:58d. per 1,000 cubic ft., 
which is £86 per annum. The total line cost—i.e., the sum of the 
interest, &., on main, the cost of the interest or cost of compressor, 
and the cost of running the compressor for each sub-station—comes 
to £786 per annum, which is 0*0157d. per B. O. T. unit. 


The Gas Engine Sub-stations.— Each  station—assuming, as 
with scheme A, that the load is equally distributed over five sub- 
stations —will require machinery, including 25 per cent. reserve 
plant, of 7,500 B.H.P. Taking a figure of £18} per kilowatt —namely. 
10s. per kilowatt more than that assumed for scheme A—we get the 
total cost of the plant for one sub-station to be £74,200. Allowing 
£4,000 per sub-station for switch-gear, instruments and cables. 
£3,800 for piping, valves and the gas-holder, and the machinery 
equipnent of the sub-station is £82,000. At 10 per cent. for interest 
and depreciation, it is £8,200 per annum, or 0:168d. per B. O. T. unit. 
The cost of the building for an electrical sub-station was taken at 
£8,000, and assuming, for the same output, that the gas-engine 
sub-station takes double the area, this makes £6,000 for the build- 
ing, which, at 5 per cent., is 4300 per annum, or 0:006d. per unit. 
There is, as before, 1:5 per cent. rates and taxes on the capital 
cost for machinery—41.e., £82,000; this item means 0:026d. per 
B. O. T. unit. Mr. Humphrey gives labour and attendance at O 068d. 
per unit, and oil, waste and petty stores at 0°080d. 


Table II.--5cheme В: Total Costs per Unit for Gas-engine Sub-statior 


Per unit. 
Machinery, interest and depreciation оп ............ 0-1634. 
Wages and professional staff ......... e 0:0684d. 
Oil, waste and stores.......... F 0 030d. 
Rates and {ахев.................................. 0-0264. 
Buildings, interest on ............................ 0-006d. 
Това eer CCC 0:2934. 


It is now possible to compare the two schemes as in the following 
table. 
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Table III.— Comparison of the Two Schemes. 
A 


Machinery, interest and de- 

preciation on............ — 
Wages and professional staff  — 
Oil, waste and stores 
Rates and taxes .......... -- 
Buildings 
Promotion and Insurance ee 


Gas 


B 
Pence per Pence per 
Central Gas Producing Plant. unit sold unit sold. 
Producer plane 0:0624 0-0624 
Extra steam for producers, Scheme B — e. 0:0056 
Central Electric Generating Station. 
Machinery (not including producers), 
interest and depreciation on .... 0:1580 — 
Wages and professional staff ........ 00318 — 
Oil, waste and stores 0:030 — 
Rates and taxes .................. 0:0126 — 
Buildings, interest on .............. 0:003 — 
Transmission. 
ui E 0:023 — 
Gas Wan. — 0:010 
Cost of electrical unita wasted ...... 0067  .... — 
Compressor costs S ado UR -- e. 0:005 
Sub-stations. 
Electrical : Total costs ............ 0 078 — 
0:163 
0 068 
0 030 
0:028 
0 006 
0:030 


0:020  .... 
Total ...... nm 0485  .. 0:396 

There is, therefore, an advantage in using scheme B of about 

O-ld. per unit; or, on the assumed annual load of 60 million units, 
of £28,000 per annum. In order to bring out clearly the 

difference between the two schemes—namely, that brought about by 


the mode of transmitting the power the following items, which 
may be considered as common to both, have been subtracted :— 


Producer plant .......»... аана ERR PECES 0:0624d. 
Interest and depreciation on machinery ............ 0:158d. 
Oil, waste and stores VVV . 0:084. 
Promotion and insurance /........................ 0 02d 
0:270d. 


Subtracting, therefore, 0°27d. from both figures, we obtain the 
results 0°21 5d., as compared with 0 128d. From which it would appear 
fair to conclude that yas transmission, in a case like that chosen, 
does not necessarily cost much more than one-half the cost of elec- 
tric transinission by means of underground cables. Should these 
figures be compared with those for a steam engine station, and the 
obability of the gas main being used for transmitting gas for 
о purposes be considered, the advantages of using producer 
gas are yet more striking. 


DISCUSSION. 


The CHAIRMAN (Mr. J. C. Vaudrey) said he thought that even to-day 
the question was whether a gas engine of sufficiently large size was obtain- 
able, or was going to be obtainable. In his costs Mr. Smith had assumed 
somewhat low figures, both in the capital charge and the cost per unit. 
Of course, in dealing with the question of gas distribution they were 
really dealing with absolutely theoretical figures. The number of units 
assumed by Mr. Smith as possible for a town of the size of Birmingham 
WAS sxosedingly large. Glasgow at the present moment was reported to 
be using only 14,000,000 units for tramway purposes, the total in Liver- 
pool for both lighting and tramways was not more than 24,000,000 units, 
and he thought they oould take it with regard to both those towns tbat 
they were not likely to very largely exceed the unit output for tramway 
purposes. Coming to the figure for lighting there was no question that 
in our larger towns the cream of the lighting bad mostly been already 
taken up, and the increase would be a gradual one. He did look for the 
load in the direction of motors. No doubt in manufacturing towns there 
was an untouched field if the unit could be brought down to under 1d. 
With lower prices manufacturers would put down moto.s for their 
smaller work, and there would be a gradual increase of power used. 

Prof. THRELFALL said that as far as the estimate of the gas-making 
went, they none of them yet had any experience of anything like a 
20,000 н.ь. station, and these estimates at best were only a sort of pone 
hope as to what might be acoomplished under such conditions. There 
were one or two points in which, as it seemed to him, Mr. Smith had not 
been justitied in adopting Mr. Humphrey's result. Mr. Humphrey gave 
a series of figures based on coal of a certain calorific value, and which 
would yield 80 to 90 per cent. of sulphate of ammonia per ton. He said 
if the cost of the coal was 7s., or 6s., or 5s, and so on, certain results 
would be obtained. He was rather afraid Mr. Smith was taking the coal 
which the Birmingham Canal Co. could deliver at Smethwick as com- 


pared with Mr. Humphrey's coal costing, say, 58., and, if so, that vitiated 
the whole thing. First of all they would not get at Smethwick anything 


like the quality of coal that Mr. Humphrey was referring to ; it would bo 
very much finer. Secondly, they would not have the same amount of 
ammonie from it. Thirdly, it would not burn in the producer at any- 
thing like the same rate. Fourthly, it would not make nearly so much 
gas. Fifthly. the gas would not be of so good quality. Mr. 


had never done more than take the allotted steam which Dr. Mond 


estimated was used by his plant; he (Prof. Threlfall) did not know 


that there was ever any direct measurement of the quantity of 


umphrey 


as the quality of the fuel diminished. He had known coal companies 
able to produce a kind of coal which was poorer than the Mond producer 
could burn. The cost of the Mond producer was extremely high, and it 
was not economically possible to burn any sort of rubbish. Again, if the 
coal were poor, or if it were extremely fine slack with rough lumps in it. 
it gave rise to great irregularity in the burning, the labour of stoking it 
down was greatly increased, holes were blown through, and the ammonia 
was lost. Mr. Smith had taken the figure of 70 cubic ft. of gas per 
brake horse-power for gas engines. He was afraid that was another 
pious hope. The best result published by Mr. Humphrey was about 69 

Mr. SMITH, of Messrs. Richardsons and Westgarth, said they were 
quite willing to guarantee the 70 cubic ft. 

Prof. THRELFALL replied that he would be very glad to accept it if 
he had any reason to suppose it would be carried out. On a trial they 
would get those figures, but they would not get anything like them on 
continuous running. ` 

Mr. CHATTOCK agreed with the author that gas engines were cer- 
tainly not any good for driving alternators. They did not run steadily 
enough, and he thought it would be a considerable time before they would 
be made to do so. Mr. Smith mentioned the variation of 1 in 120 
which could be obtained in the large engine he described with a flywheel 
of 40 tons weight. It seemed to him that variation was rather against 
good parallel running of alterbators. He should not be inclined to adopt 
& greater variation than 1 in 200, and he knew as little as 1 in 300 could 
be easily obtained on the steam engine. He also thought that gas engines 
of large power were hardly suitable for direct-current working ‘when 
you had several machines running in parallel together on one circuit, as 
owing to the danger of back-firing there was a liability to throw the 
load off one engine momentarily and overload the others on the 
circuit, which might have very serious results" He could not 
agree with Mr. Smith that the dual control of gas and electricity 
undertakings in one municipality was a disadvantage. He thought 
both undertakings oould get along very well side by side, and 
they stimulated each other to a great extent. Turning to Mr. 
Smith's comparison of the two schemes, he did not agree with the 
values he assigned under the various headings. Mr. Chattock went 
on to give calculations, and the result he arrived at was that the total 
cost would be 0:768d. per unit sold at the sub-station switchboard. 
This figure was а good one, he admitted, but in his opinion it could be 
ap roached, if not equalled, by well-designed steam generating plant. 

r. TAYLOR said the first thing that struck one about the gas supply 
system was its inflexibility. There were tive sub-stations in the schemo 
proposed, consequently they had to consider, emanating from the central 
generating station, five mains each of 1}ft. diameter, or else one hog» 
main equivalent to the five. They would probably run foul of the water 
scheme, and get landed in all sorts of difficulties. In connection with a 
scheme of compressed air in Birmingham some years ago, where steel 
riveted pipes were laid, 45 per oent. of the air escaped by leakage under a 
pressure of five atnespheres. It would be interesting to know what was 
going to happen as he result of the saturation of the soil with gas leak. 
ing on а corresponding scale. He also saw technical difficulties in 
riveting the pipes with the amount of space allowed by Mr. Smith, and 

was sure to occur. He thought the nuisance attaching to the 
sub-stations was not to be neglected, and they had to consider the widely- 
varying requirements that would be made on sub-stations, those in the 
central situations being the very ones which would have to be on the 
larger scale. The electric sub-stations were undoubtedly much better. 

Mr. GROVES said Mr. Smith had provided for the duplication of his 
cables but not of his pipe lines. It was an open question whether the 
pipe line should not be duplicated to put it on all-fours with a high- 
pressute cable. 5 was so certain as that in some aggravated cases 
the pipe line might b down owing to subsidence or earthquake, say, 
and it would not be safe to have only one line. Of course, if a fault 
ocourred in a high-tension cable, it generally rendered it entirely inopera- 
tive, whereas a leakage on a gas main would not have that effect. But 
a fault in a cable was not difficult to locate, while the location of a 
leakage in & badly-damaged pipe line would be à very dangerous matter. 
Again, the same catastrophe that caused the breakage of one pipe line 
would probably have a similar effect upon another pipe line alongside 
it, and, therefore, the question arose as to whether it would not be better 
to provide alternative route s‘or the duplicate pipes. 

Mr. SMITH, in reply, said he did not think that the figures quoted in 
connection with the city of Birmingham were unduly optimistic. Prof. 
Threlfall had alleged that makers would guarantee almost anything on 
& gas engine, and that sometimes the results were not up to guarantee. 
But that was perfectly true of steam engines too, from what he had seen 
of them. Mr. Chattock disagreed with him on the question of dual 
control. It seemed to him (Mr. Smith) that if a municipality had 
both the gas and electric supply under its thumb the effect was to stifle 
competition, and it was generally accepted now that competition was to 
be desired in everything. He thought Mr. Taylor would agree that if one 
big gas main were put down in communication with small branches it 
would reduce the cost of the five sub-stations very much. With regard 
to the question of leakage, Mr. Taylor must remember that when 
he quoted the leakage in connection with the compressed air scheme 
at Birmingham that those figures were 10 to 12 years old.  Engi- 
neering had advanced since then, and it was possible to make far 
better joints now. He granted there might be a little leakage, 
but he did not think it would be anything like 10 per cent. · 
did not quite see how duplicating the main would remedy the evils 
caused by earthquakes. There was no denying the fact that the gas 
engine sub-stations wcu!d be a great nuisance, but so were many of the 
electrical works now running. He reminded the members of the early 
failures at Belfast, and the present success at Cadbury's and other works 


steam used. The quantity and quality of the gas fell off amazingly in the district, 
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ON THE MAGNETIC DISPERSION IN INDUCTION 
MOTOBS, AND ITS INFLUENCE ON THE DESIGN 
OF THESE MACHINES.* 


BY DR. HANS BEHN-ESCHENBURG. 
(Concluded from page 522). 


(b) We adduce two further examples in which for similar types of 
motor, with equal numbers of poles, the nuniber of slots was 
altered. 


Motor Type 360: 


D=38; b= 24; 
ô effective—0°08; P=6; 
Ni = 54; Na = 72; X —02 : then o (observed) – 0:054, 
NI S108; N,=144; X=0°1: then (observed) — 0:089. 


The no-load currents in the two cases were approximately alike. 
In the first case each slot held four conductors ; in the second case, 
two conductors. 


The difference of the peripheral leakage was reduced to zero by 
the slit in the slots being in the first case double as wide as in the 
second case. 

Therefore, we have 

e — о'= (тү —0) = 0:022, 
according to the formula. 
20 KI x 2˙6/N2, 
and according to this observation 
KI = 13; 201 0°03. 
By the earlier formulze: The flank- dispersion, 20% 0:021 ; the peri- 
pheral-dispersion, 20, = 0:002, 


0 201 ＋202＋ 20 —0:052 ; 


while observation gave с = 0:069. 
Motor Туре 3071; 
a D=150; 5 22; 
"OE 6-015; P=16. 
Jera.. 0) Ni =144; N,=192; slots closed. 
en das 12:5 amperes at 3,000 volts, 50 ~, for 14 conductors 
We T in each stator slot. 
%% 09, =: 55 amperes (for saturated slot bridges), at 980 volts. 
aod “б 17а 0:075. 


14 * 


(.) NI 192; N 216; slots open, X=0°25. ` 
„ J 6•5 amperes at 5,000 volts, 50 ~, for 20 conductors 
in each stator slot. 
J, = 40 amperes at 2,000 volts. 


, Fu 


о == 0:065. 
The vo- load current is in case (ii.) 20 per cent. greater than in case 
(i.), if both. cases are reduced to the same number of conductors. 
Hence, in ense (ii.) there is, of necessity, an increase of the coefficient 
of flank-dispersion. The flank.dispersion in case (i.) amounts, 
according to the previous method of calculation, to 

20% — 0:048 ; and in case (ii.) to 0:052. 

Sinilarly, the peripheral-dispersion is, in case (ii.) 
| 20 „= 0:0015. 
If, following our earlier calculation, we estimate the peripheral -dis- 
persion of case (i.) as four times greater, we get 


20 — 0'4) = 0°0045. 
20 — 0) = 00090. 
Observation gave ø - с =0°010. 


Taking into account the differences of the dispersion coefficients 
2 and сз, one therefore has 


9(a,-—oc' =0°01) — К Е 1 1900 
кайа 20110 18000 
from which it follows that Kı 1-65; 201 = 0:089 : 

с = 20 4-20, +20, = 0:088; 
while, as observed, с -Q'075. 

From the course and results of these calculations, and the precise 
comparison of them with the values directly observed, a practically 
satisfactory agreement may, in our experience, be attained. As 
ulready stated at the outset of these researches, it not unfrequently 
happens that in different motors of exactly the same type with 
exactly similar windings the observed values of c differ from one 
another by as much as 10 and суеп 90 per cent., and it requires, 
therefore, great experience to deduce admissible comparative tables 
froin the partially contradictory observations. 


* The researches described in this communication were imparted in 
April. 1903, to Prof. Silvanus P. Thompson, on whose suggestion they 
were communieated in their present form to the Institution of Electrical 
Engineers in the summer, and have since been translated into English. 


The Paper was read in abstract by Prof. Thompson at the meeting of the 
Institution on January 15, 1904. 


According to the scientific tests and the estimations made by the 
author, the examples used in the researches here presented afford, 
in general, data of entirely substantial character; but withal it 
must not be straightway concluded that more fundamental and 
systematically elaborated series of investigations will not reveal 
new sources for determining the dispersion-coefficient с. Accord. 
ing to the previously fixed state of knowledge, and with the 
previously attained degree of precision of the observations, we may 
put together the results for motors with the ordinary winding 
arrangements and forms of slots in the following expression 
8 2 6б, 
Мм С d oci 
where N is the mean number of slots for stator and rotor within 
one pole-pitch ; д the width of air-gap, which is the determining 
factor in the no-load current; X the value of the slit at the summit 
of the slot; т the pole-pitch ; and b the length of the iron core-body, 
all expressed in centimetres. 

Values inconsistent, with this final formula will occur in individual 
cases :—(i.) in consequence of special influences of the neighbouring 
iron parts upon the parts of the windings at the flanks, (ii.) in 
consequence of special arrangements of the parts of the windings 
at the flanks, (iii.) in consequence of special proportions in the 
numbers and forms of the slots in the stator and rotor which influ- 
ence the winding coefficient, (iv.) in consequence of special dispo- 
sitions of the winding elements in the stator and rotor, which alter 
the uniformity of the magnetic field, (v.) in consequence of particular 
winding-pitches of the coils in stator and rotor which affect the 
coefficients of self-induction and mutual induction of these elements, 
(vi. in consequence of diverse actions which the particular dimen- 
sions of slots and air-gap exercise upon the reluctance of the 
magnetic circuit of which the inagnetic system of the stator and rotor 
consists.* 

Let it be assumed that the dispersion-coefficient с may be deduced 
with extreme accuracy from the constructive data, on the basis of the 
concluding formula, then there remains as the final task for the con- 
structor, using this value of с for a prescribed output and speed. 
with a prescribed voltage and frequency, to build a motor which 
shall possess the highest possible efficiency and power-factor, and a 
sufficient capacity for overload and without attaining a harmful 
temperature-rise. Yet each single one of these conditions must in 
its effect on the technical quality of the motor be brought into 
accord with the expense in material and labour, by which success can 
be attained. But before all things, the motor must in its mechanical 
relations not be weakened by any regard to purely electrical values, 
nor even by any regard to the cost. In a concluding chapter the 
process of the calculation of a motor shall be set forth in short 
general steps. 


IV.—Basis FOR THE DESIGN or MOTORS. 


We shall here entirely exclude any entrance on such topics as the 
proportions between the weights of active and constructive material, 
or the relations of insulation and cooling, or the various considera- 
tions which the economical construction of much smaller or much 
larger, much quicker or much slower motors require. Further. 
the analytical theory of the equations of currents will be assumed 
as known. Neglecting 
in this theory the 
ohmic resistance of the 
winding of the primary 
system, we .considera- 
bly simplify thereby. as 
is known, the fonnul« 
for the currents and 
phase - displacements. 
The influence of this 
resistarce can subse- 
quently be indicated, by introducing between the voltage of the mains 
and that at the terminals of the motor, a drop of potential due to an 
equivalent non-inductive resistance equal to the actual resistance of 
the primary winding. Accordingly we insert as the terminal voltage 
of the motor the voltage of supply reduced by the amount of this 
drop. In that which follows we shall calculate with this reduced 
value, and all the strengths of currents and phase-displacements 
will be correlated with this value of the terminal voltage. In the 
diagram, Fig. 8, we denote the reduced terminal voltage of the 
motor by E, the current by J, the phase-angle between E and J br 
Ф, the ohmic resistance by rı, the voltage-drop Jr by e; so then wt 
obtain the connection between the voltage of the supply mains 
Eo, that of the reduced voltage E, and the current J directly fron 
the figure. | 

We designate by S the slip of the motor, by rz the ohmic resistance 
of one phase of the secondary system. by m the transfonnation-ratic 


с 


о 


Fic. 8. 


* The new winding system applied by the Oerlikon Company to u- 
motors with variable numbers of poles has contributed some very 1:16 
resting new points to the theory of the winding coefficient, and its depen- 
dence upon the shortening or lengthening of the winding pitch. Tb: 
author reserves for the present the publication of this matter. 
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of the windings of the primary and secondary systems. Je denotes 
the magnetising current, which, for simplicity, we will regard as 
coincident with the no-load current. An expression which often 
recurs in the theory we will write, for brevity 


БЕ 
Jorg? 
Then we have for the primary current 
J1 J. ^ 1 
1 V1 + ae? , ( ) 
for the secondary current 
T, =] ntis КӨ 
3 1 ^/ + а? „ 2 
1 
and cos p=- CE кыс SE ote Ts б ДО) 


1+4 Tea. 

For a rapid determination of the characteristic curves of the 
motor we discriminate the following five cases, which correspond 
directly to tive points on the load-curve, and which suffice in general 
to characterise the motor with certainty :-— 

First point: а=о | 

J,=4. 
J ор 
№ а=). 


If there is а very sinall load of the amount of the no-load losses X., 
then there is further given the relation 


(4) 


Second point : 


J 
Ji m t (17190 ` е 0 
2 Mc 


cos P= 1 — 8'126, 
82 rolum? 
24, oF 
g? will be in general negligibly sall relatively to unity. 
The input of power is 


3 


A &3EJ, cos G - .J. l 120. 


The torque developed, including that which is used in producing 
the no-load work (friction, Хе.) is, in kilogramuietres, 


Ds, A | 
T., x 1:08 
where T, signifies no-load speed. 


Third point : ! \ 


а= А 


| 


vo 
cos Q = l -- 20 ; EL ED XE. ж ж сж- `Ө) 
А LUE. - 20); 


I= 


This point gives the load with maximum power-factor. Now a 
rationally-built motor will obviously be so dimensioned that its 
normal load approximately corresponds to this point, always pro- 
that the conditions of capacity for overload do not conflict 
with it. 


Fourth point : 


a LEA. 151-460. 


Fifth point: 


T 
423 TE 7 
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This point corresponds to the maximum torque which the motor 
can exert. 

If we denote by D the torque which corresponds to the third 
point, at ideal normal load, then the maximum torque D,, is related 
to the normal torque according to the expression 


ml. e 0 ° 0 0 . . (9) 


This is the maximum capacity for overload of a motor whose 
normal load corresponds to the third point. The torque at the 
second point is very nearly equal to the half of the torque of third 
point, and that at the fourth point nearly 1:5 times that of the 
third point. 

Now these five points determine the characteristic performance of 
the motor with adequate precision so far as practical design is 
concerned. For this purpose the influence of the primary resistance 
can easily be subsequently taken into account as a correcting term 
by reference to Fig. 8, since the voltage Е used in the formule may 
be reckoned from the supply voltage E, and the voltage-drop e. So 
long as e is small in comparison with E, then from the figure we 
have approximately 

E= E. - Jini cos ø; 


Cog Py » cos P+ sin? p ; | (10 
The current J, must be reckoned with respect to Е. 
We may remark also a correction for the coefficient с. When o is 


to be calculated from the no-load current J, and the current J of 
the shirt-circuited motor, then with an accuracy of first order we 
obtain the formula 


"A П Л ram? А J 
Xp: A sin Poy! = EC w - + ДЕЛУ, |, In practice с 
If we assign to the torque which corresponds to the third point 
the value 1, as being normal, the current at this point as the normal 
current J, and the corresponding slip at this load as S, then we may 
шу assemble the values for the five points in the following 
е:— 


Point. Torque. Current. Power- factor. Slip. 
a, 
T, » зі, j 
2 nt B E (1 + 190) 13-127 | 45 
1 14 i l в 
4 1:5(1- 2-6) 15d (1—2o) 1 2:30 5 525 
5 170 J 1 -0 8 
зу, Vi Ve 2 V. 


— 


The determination of these five points requires only a knowledg 
of the total dispersion-coefficient c, the no-load losses and the mag- 
netising current J.. If the efficiency also is prescribed, then the 
resistances r, and r, must be calculated. 

The magnetising current J, can only be exactly calculated if the 
numbers and dimensions of the slots are known in addition to 
the principal dimensions and winding data. The dependence of the 
exact distribution of the magnetic field upon the number of slots 
has been repeatedly discussed by others. The influence on the 
magnetising current of a voltage curve which departs from the 
simple sine form will not be here regarded. 


Ехатріе 1.— То find the characteristic curves of a 4-pole 5 H.P. 
motor, of which we have observed the following data: — 

Де no-load, with E= 200 volts; J =2 amperes; U= 1,500 revs. 
per min., at frequency f. 50 ^. ; input 200 watts. | 

At short-circuit, with Е 2 100 volte: J; 28 amperes; frequency 

50 лс; rj - 05 ohm; n- OL ohm; m 2. 

First we calenlate o. E 
= 2 „100 29-95, 

200 20 
(We here neglect the small correction of с due to the resistances 
гү and rg, which can only alter the value of c by 1 per cent.) 

Next we determine the third point of the table. The maximum 
power-factor is such that cos f —1 — 2s —0:9; and the corresponding 
intensity of current is J =Jy] s'e —9 amperes. This current will give 
a torque of 


0 


А € ‘ 
pa 5 993.15 kilograiume-mietres. 
Thie slip is 
sei RO s 1˙8 per cent. 


200 
The loss in the primary copper is 3.J*r,= 121 watts. 
The efficiency is 

3 x 200 x 9 x 0'9 x (1 -0°018) _ 0.9 

(3 x 200 x 9 x 0:9) + 200 + 120 
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The other points of the table are calculated as multiples of this 
third point, and give the following result: — 


Point. Torque. Kilo- | Current. Power- factor. Slip. Efficiency. 
A gramme- metres. Amperes. Cos G. Percentage Percentage 
1 : 0:13 2:0 018 0 0 
2 1:56 5:0 0:85 0-9 90 
8 3°15 9:0 0:90 1:8 92 
4 41 12:2 0:88 8-0 91 
5 7:4 28:2 0:67 8:0 86 


These values of torque, current, power-factor and efficiency are 
calculated without taking into account the drop of voltage due to 
the primary resistance ri. Now, we have to correct these values in 
accordance with the diagram Fig. 8 and formula (10). The corrected 
table is as follows :— 


Point. Torque. Current. Power- factor Slip. | Efficiency. 
l C 013 20 | 0208 > 00 0 
2 l 15 50 0:852 0-92 90 
3 |. 80 8-8 0:905 1:87 92 
4 . 39 11:9 0:886 335 — 91 
5 |J 68 27:0 0-74 86 | 86 


For larger motors these corrections аге obviously much smaller, 
since the te in the primary copper is relatively smaller. 

A few further formulæ. are needed to complete the set for the 
calculation of motors. | 

The magnetising current of three-phase motors can be estimated, 
with & precision practically sufficient for the purpose of design, from 
thé expression 

Ts 8 * B. 

0 1· 3 W 9 ° | 
where ё is the air-gap, W the number of conductors of one phase 
within one pole-pitch and B the value of the amplitude of the maxi- 
mum flux-density in the gap. In this expression there is assumed 
a customary width of aperture of slots, and, in addition, an increase 
of the magnetic resistance of the air-gap due to the iron teeth, 
amounting to about 20 per cent. If we denote by F the useful flux 
through one pole pitch, and by D the diameter of the bore, then B 
is defined* by the equation 


ZEN 


Bx FP | 
= — : . e я e * ° . * 12 
2x 1D t qu) 

E x 10* ы 
уге м аны АШЧЫ 18 
FT7gaxfpW | n 
where f is the frequency | 

phe 500 (14) 


H1xUxJL,' | 
where A’ is the product of the volts and amperes which the motor 
takes at normal load; U the peripheral speed, in centimetres per 
second; and JL, is the “specific load,“ or number of ampere- 
conductors per centimetre of periphery.. This formula (14) is an 
important and very practical formula for electric machines of all 
types; but for continuous-ourrent machines the coefficient 1°1 may 
be replaced by 1. | 

If now the problem is put of designing a motor for an output of 
A watts, with P poles, f cycles per second, then the product of volt. 
amperes A’, which the motor at normal load will take, is given with 
close practical approximation by | 


А =А'хух cos G. 
The normal current corresponding to A“ is 
| " 
su ds; 
eu 1 3E 
so the problem is so to build the motor that tlie normal load is 


coincident with the load at the maximum power-fuctor. Then we 
must have ak | 


t | | J. =Jx Va А е e о ° e . • (15) 


The weight and size of the motor is fairly determined by the 
total flux PF; and, by formula (14), this is so much the smaller 
the greater the peripheral velocity, and the greater the number of 
ainpere conductors per centimetre of periphery. 

By transposition of formula (12) we have 

PF23rDbB. . . (10) 

For reasons of construction it is in general not possible to arrange 
more than 300 ampere-conductors in lem. of periphery, and, more- 
over, mechanical difficulties do not admit of a peripheral speed 
exceeding 4,000cm. per second. The gap-density B is limited by the 
Raturation of the teeth, which ought not to exceed the limit 
beyond which the magnetising current increases faster than the flux. 
density. In order to afford a large winding space in the slot the 


* The highest saturation may, for example with 15 slots per pole pitch, 
be 20 per cent. greater than this. 


teeth must be kept narrow. The air-gap ó must, for mechanical 
reasons, not be made less than about radu of D. We will design the 
motor with the moderate values: U = 1, 500, JL 150, for motors of 
less than 10 R. Pp.; and U 22,500, JL,2:250 for motors exceeding 
100 f. P. Then we at once can arrive at PF, and from it at the 
product bB. Having JL, and U, W is determined. But, accord. 
ing to formula (11), W and B are connected with one another by the 
prescribed no-load current J,, and so all the dimensions are thus 
determinate. 

From the earlier discussion respecting c it is known that c dis- 
tinctly decreases as the number of slots is increased ; but a large 
number of slots can in general be accommodated only in a large 
pole-pitéh ; and further, с diminishes as b, the core-length. is 
increased. One part of c which depends on the nuniber of slots 
amounts, for a mean number of slots, say 12, per pole, to about 
2 per cent. An increase of the number of slots may involve 
difficulties. Another part of с which depends on b has been shown 
to be equal to 66 - b ; therefore for д = 0:1, it follows that we must 
have 5280 if this part of the dispersion is to have a value equal to 
that of the first part. Now, by changing the dimensions here and 
there, and balancing the difficulties and profits of one alteration in 
the dimensions against those of another, we find by successive 
approximations the most economic value of c. 

We now come to the point how to estimate 
the density B that shall be favourable. 

The pole-pitch т is equal to rD—P. If L, stands for the number 
of conductors per centimetre of periphery, and W the number of 
conductors, in one phase, per pole, then | | 

Lor D 
W 35 

Now, in order to be able to arrange a suitable number of ampere - 
conductors in & large number of slots, one will choose r not less than 
20cm. And since, further, r = U--2f, it follows that for ordinary 
frequencies where f is from 40 to 50 cycles per second, r must not 
be more than about 80, otherwise the peripheral speed may be 
inconveniently high. As а good mean value, we may put for small 
motors r — 15, for large motors r=25. | 

Then from the earlier formule (11) and (15) we obtain 


p. 048x „Мох Ји, xr . 
— Rl E à „з 


Inserting for JL., 6, and с as mean values for small motors not 
exceeding 10 H.P., JL, = 150, 62 0:05 and «20:05 ; for large motors 
JL, 2 250, 6=0°1 and c 20:04, we have, as mean value, В = 5,000. 
This is a good average figure which may serve as a trial value in 
design. | 

Eom formule (14) and (16) the peripheral surface of the motor 
will then be ES 


beforehand values of 


(17) 


Qo 8xAxI0 —— .. 
| 29'2xUxJL,x5,000 ' . 
And using the same mean values as before, we have 
Db = 5A, 
| 1007" E k 
ExAMPLE I[.— To Design a Motor to fulfil the following 
specification :— 

To give 5 H.P. actual output at 1,500 revs. per min., the fre- 
quency being 50 c» ; cos ф to be not less than 0'9; the efficiency at 
normal full-load to be not less than 90:9; capacity of over-load 
y —2; the voltage in one phase to be E = 400 volts. | 

The maximum power-factor cos  —0'9 is obtained by making 
¢=0'05 (see Example I.). Further, y= 1/2 /o=225. The normal 
full-load current to meet the specification will be 

J - 5 * 746 E 
| 3x400x0:9x0:9 | 
Now the magnetising current J, is determined by the condition 

E J,2J x Vs — 0:86 ampere. E Ж 

For motors of a size во small as this, we apply in designing the 
mean values | | 

С =1,500cm. per sec.; JL, 22150 amps. per сш. ; ézQ 06cm. | 

We will take D=20em. Formula (17) gives В 24,200. 

To fulfil formula (11), we calculate as number of stator conductors 
per phase per pole | 


1D 18) 


«= 8 B3 amperes, 


0:05 x 4,200. 
еш шс ел е 
0:86 x 1:8 £180 
By formula (18) we have for the flux from one pole 


F=, 40010 050x 10*. 
4'4 x 50 x 2 x 180 
Ву formula (12; the length of the iron corc-body will be 
0:50 x 109 x 3 . 


— ЧА, 
2 x 4,200 x 15:6 ~ 


W 
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Number of slots in the stator «60. 
т „ in the rotor - 72. 
Pitch of the slot in the stator - 10-4. 
» „... rotor 8:7. 
Number of coiductors in one stator slot = 36. 
Section of each stator conductor, 1:2 sq. mm. 
Dimensions of stator slot, 6 x 25mm. 
Saturation of iron core П 27,000. 
External diameter of the stator core = 330mm. 
Weight of the stator iron will be 48kg. 
Mean length of one primary conductor = 320mm. 
Resistance of one phase of the primary 
„ ohms. 
55x172 
Loss in the primary copper 3 x 3:4 x (3 8)? — 187 watts. 
Rotor copper loss, estimated at 70 watts. | 
Iron and friction losses (at abont 5 watts рег 1kg. iron) estimated 
at 250 watts. 


Efficiency at full load у= 3.700 


3,700 +457 
Now we take the following controlling test of our design :— 
12 x 180 x эн, 136: 

20x7 i 
U 20 * * * 1.500. 1,550, 
60 


zm 89 per cent. 


We caleulate JT, = 


By formula (14)— 
s . RN 5х 746 
U8 x D1 х 155 x 186 
F=0°5 x 10%, 
in accordance with the value previously given. 
From formula (9) we should obtain for this motor the coefficient 
e as follows 


2-0 x 106, 


N= 16; b=12; ¢=0°06; 
X01; r=156; 
whence, finally 
РЕ + 0:05 6x005 
(167 701 х 16 х 15-6 19 · 
which value for the dispersion-coefficient is distinctly lower than 
that which we found above would suflice, so that the motor will 
amply fultil the specification. 


z 0:04; 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Thursday, March 24. 


Mr. C. T. YERKES continued his evidence. He said he was particularly 
opposed to tube railways near the surface and shallow tunnels for the 
purpose of tramways. His reason was chietly because it was necessary 
to provide subways near the surface for electric mains, gas, water pipes, 
Фс. The question of inconvenience through deep-level tube railways did 
not exist, аз by the system of lifts which was adopted it was im ible 
for a passenger to tell whether he was going 40ft. or 80ft. below the 
surface. Another point in favour of tube railways was that, in the con- 
struction of tunnels the surface of streets was not troubled. All the 
railways which were now being built in New York were almost entirely 
tubes. Tramways on the surface were very desirable in suburbs or in 
new streets, where they should be located as to be feeders to the tube 
lines, the tube lines being so constructed that they could readily connect 
one with the other. The question of whether it was a public disadvantage 
to have the lines under one control was one which he was not prepared 
to answer in the affirmative. He knew, however, that if all the lines 
which were practically under the control of the Underground Electric 
Railways Co. of London were in reality owned and managed by that 
company, there would be much more likelihood of passengers being able 
to make connections between the different companies, and transfer from 
one company to another than there was under the present conditions. 
The question of finance in the construction of railways and tramways was 
one which had been a matter of very great consideration, and he had no 
hesitation whatever in saying that all railways should be built by private 
enterprise. In New York a remarkable oondition of affaira existed, but 
he thought it was an advantageous one. There was a Commission named 
and appointed by the Legislature, and, as everyone knew, the gentlemen 
comprising this Commission were thoroughly ignorant of, the business 
before them. Fortunately, the line of travel was already laid out, and 
the Commission was not obliged to do any guessiug. The bill provided 
that the Commission should award a contract to parties who would not 
only build the railroad but would lease and operate it after it was built, ' 
paying the city a certain amount per annum, which amount formed such i 
a sinking fund as eventually paid the principal of the bonds which the : 
city issued during the period of construction for the building of the road. ' 
Thus private parties took the contract from the city, and the city, while ' 
they would eventually own the road, really became the capitalista for the ! 
ponere He saw no reason why the example of New York could not 

followed in London in a modified manner, for he was sure that a 


„and if it were nota sacoess it would be the loss of the 


private company could purchase its material much more cheaply than a 
municipal corporation, it could get its work done more intelligently and 
more cheaply, and it could operate much more intelligently and cheaply, 
arties who had 
gone into the operation and not that of the ratepayers. He was strongly 
in favour of physical connection of railways and tramways under one 
management and classification. The objection to this, that it put a large 
amount of power into the bands of one undertaking, he could not under- 
stand, and it appeared to him almost trivial. With regard to a special 
tribunal, to which he was favourable, he did not think it should exercise 
any роте over railways. 

r. J. 8. BEALE, honorary solicitor to the Railway Companies’ 
Association, did not agree with the suggestion that a permanent traffic 
commission should be appointed. In the first place street tramways, new 
streets, street improvements and subways, whether for tramways, 
vehicular] traffic or foot traffic lent themselves to municipal promotion. 
Tube railways would have to be promoted by private enterprise, and new 
railways, other than the electrically-worked tubes, would have to be pro. 
moted by the existing railway companies. Having in mind, therefore, 
the various classes of schemes affecting London, the idea of forming 
a tribunal having complete legislative powers appeared impossible. It 
would also be a difficult matter to enforce the decisions of such a 
tribunal. For instance, the London County Council having already 
refused to accept the adverse decision of Parliament ‘upon the West- 
minster Bridge and Embankment tramway, it could not be expected that 
the Council would accept an adverse decision from the tribunal in this 
matter. His suggestion was that Parliament, while retaining the sole 
control as at present, should modify its procedure so as to secure as far 
as reasonably possible өш in general principle and design and 
consistency of decision. A precedent for this existed in the Police and 
Sanitary Committee of the House of Commons, As an alternative, a 
Joint Committee of the two Houses to deal with all traftic schemes in 
London would ensure the most economic use of time and labour. Such 
a Committee could obtain advice from the Board of Trade and its office. 
or obtain, with the assent of the Treasury, expert advice from leading and 
disinterested engineers. Such a Committee would command much more 
universal confidence and respect than any of the independent tribunals 
which had been suggested. 


Friday, Marck 25. | 

Mr. Ald. W. IVEY, chairman of the Electric Lighting and Tramways 
committee of the West Ham Corporation, and who has also been con- 
nected with the British Electric Traction Co., and is now interested in 
tramway promotions on his own account, spoke of the serious interference 
which would ensue if the London County Council carried its conduit 
system of electric tramways to the boundary of West Ham. The tram- 
ways of West Ham were on the trolley system, and there would neces- 
sarily have to be a change of car at the Bow Bridge boundary. There 
was an alternative—viz., that both the West Ham cars and the London 
County Council cars should be equipped with the overhead as well as the 
conduit attacbment so that vi. running might take place, but that 
would be an expensive matter. e same state of affairs would exist at 
many points on the northern boundary of the London County Council area. 
Dealing with the question of locomotion generally, he contended that 
the primary use of the streets should be for the transport of the people. 
but at present the greatest congestion was created by the transport of 
goods. The only satisfactory solution of the London traffic problem 
would be & complete, efficient and satisfactory scheme of tramways, 
planned somewhat in the form of a wheel, all the spokes of which crossed 
near to, but not at the centre, each spoke being in turn connected up by 
& series of lines forming inner, outer and extra outer circles. Tramways 
were quite possible in some of the City streets provided specially natrow 
cars were employed with a width not exceeding 5ft. біп., having cross 
seats instead of seats ranning from end to end. Further, no matter who 
were the promoters of tramway schemes in and around London, all 
Set poner should be granted in one standard form, specifying tha 
gauge, rail groove and the system of traction. Taking it for granted that 
electricity would be the motive power, he said that at present there could 
be no two opinions that the overhead trolley system was the best. At 
the same time, the progress in elestrical science was such that it was 
not improbable that in two or three years it would be commercially 
possible to run all vehicles by electrical accumulators, and he himse'f 
regarded the trolley system merely as a bridge to carry us over the period 
of perfecting the storage battery. Therefore, it would be preferable to 
adopt the trolley system in the meanwhile, as, in the event of a conver- 
sion to accumulator traction, the equipment could be realised upon to a 
limited extent, whereas, in the case of conduit or surface contact con. 
struction, it would cost more to pull up the equipment and replace the 
roads than would be realised by the sale of the materials. Subways for 
tramways he considered out of the question for the ordinary traffic of a 
tramway service, and he made the fallowing suggestions for the con- 
sideration of the 3 That tramways on the surface were 
the most effective and economical method of conveying passen zer traffic 
along congested or ordinary streets. (2) That the Tramways Act of 1870 
and the Licht Railway Act of 1896 require amendment. All vetoes 
should be abolished, a wide locus standi should be allowed to objections 
on merits and vexatious objectors should be compelled to pay the costs 
occasioned by their objection. (3) All street tramways and light rail- 
ways, or questions relating to the construction and working of the 
same, should be dealt with by a permanent board or commission, 
similar to the Light Railway Commission, but with wider powers. Such a 
tribunal should consist of, say, seven members-—three commercial, опе 
legal, one with tramway experience, one electrical and one mechanical. 
"This body should sit all the year round and deal with all the details, 
leaving the princple of the schemes to go before Parliament. Questions 
of junctions, running powers and the terms thereof should be referred to 
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the tribunal, from whose decision there should be no appeal. He also 
advocated that a clause should be inserted in all tramway acts to limit 
Ahe liability as regards third party passenger risk to £25 in each case. 
On the point of running powera, he said he knew of an instance in which 
two local authorities and one company had agreed upon this, and the 
principle upon which the agreement was founded was that each should 
run the same number of car-miles in each other's district, and that for 
the purposes of traflic all three districts were equal in value. Therefore, 
all the fares taken on the cars in another district were retained by the 
conductor on that car, and all clearing house difficulties were dispensed 
with. There was, consequently, no need to change conductors or drivers. 
He thought the question of the cost of construction should not be allowed 
to enter into the question of running powers, but it very often did. 

Sir JAMES SZLUMPER, engineer to the Great Northern, Piccadilly 
&nd Brompton Railway Co., said that the time had passed for any 
entirely new comprehensive scheme of underground railways in London 
to be arranged without unfair detriment to the lines now existing, and 
he was of the opinion that the lines now being constructed, in conjunction 
with those already working, would be of very great assistance in solving 
the difficulty of transit in London when they were completed and opened 
for passenger traffic. He was a very strong advocate of tube railways, 
nnd an important scheme of this class for the relief of London, which had 
not yet been brought forward, was a line joining the lower end of the 
Great Northern and Strand Railway at the Strand and passing under the 
river through Southwark, Walworth, Peckham Rye and Dulwich to the 
Crystal Palace and Croydon. Short independent tube railways would do 
much to alleviate present congestion. With regard to the proper diameter 
of the tubes, he did not agree with the proposal which had been put 
forward that 13ft. 6in. should be the minimum. He believed that 
116. 8lin., which was the internal diameter adopted by most of the 
existing and authorised tube railway companies, was the most convenient, 
safe and economical size. He did not believe that any advantage would 
accrue by giving passengers the opportunity of walking along the tunnels 
in the case of breakdown. So much confusion would take place that he 
felt convinced that it would be better for the passengers to be compelled 
to remain in the trains. He considered that the innovation which had 
crept into Parliamentary Committees of recent years of insisting upon the 
capital of any tube railway scheme being subscribed before powers were 
granted, had not only acted as a great hardship upon promoters, but had 
resulted in a serious loss to the public of what would now probably have 
been valuable underground communications. Undoubtedly great diffi. 
culty had been found in providing the capital for many of the under- 
ground schemes passed by Parliament, but in his opinion the difficulty 
was eaused by the uncertainty that underground railways could be made 
to pay, and the great delay in finding the capital was owing to financiers 
& waiting the result of the Central London Railway. With the exception 
of the City and Brixton Railway and the North-West London Railway, 
the capital for every tube railway sanctioned by Parliament had been 
found. With regard to tramways, he considered that the local veto 
should be abolished, and that through new streets shallow subway 
tramways could possibly be provided, but in old streets he agreed with 
previous witnesses that it would be impossible to construct these with 
anything like a minimum of cost and inconvenience. Finally, witneas 
raid he wished to emphasise the fact that, in his opinion, bona fide pro- 
moters should be permitted, as hitherto, to submit their schemes to 
Parliament, and not to a newly-formed tribunal, and, if generally 
approved, they should not be rejected on the ground that the capital was 
not absolutely secure. 

The Commission adjourned until April 14. 


CORRESPONDENCE. 


A NEW “RADIUM” EFFECT. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I enclose a picture of the portions in relief on one side 
of a threepenny bit, taken by radium rays. The coin was 
placed directly in contact with a photographic plate (Ilford 
ordinary) which was contained in an envelope opaque to light. 
Ten milligrammes of radium bromide, contained in the usual 
mica-covered box, were placed on cardboard at a distance of 
Gin. above the photographic plate, and the whole left for 10 
days. After development it was found that the portions in 
relief on the underside of the coin were clearly seen on the 

late. On the same plate was also a sixpence and a medal. 
he relief portions of the sixpence were quite clear, but only 
those portions of the underside of the medal that were in 
contact with the plate could be distinguished. Some of the 
portions of the medal were in high relief but, not being in 
contact with the plate, do not appear in the developed picture. 

The coin reproductions remind one of the similar pictures 
obtained by electrifying coins when in contact with photo- 
graphic plates. 

The first picture of this radium effect was shown in a lantern 
slide exhibited at my last lecture on radium delivered at the 
College of Science, Newcastle, on January 16th. This slide 


was also subsequently shown at lectures at several centres in 
the North of England. The Queen’s head and inscription on 
a sixpence were faintly seen.. I was endeavouring to show the 
great penetration of the y-rays from radium. The sixpence 
was placed in direct contact with the photographic plate imme- 
diately beneath a pile of 13 pennies, supported so that the 
lowest penny was about a quarter of an inch above the plate. 
The radium box was placed on the top of the pile of pennies, 
and the plate was developed after an exposure of three days. 

It was not possible until recently to expose coins to the 
radium rays for long periods, and thus obtain, as in the case 
of the threepenny bit, practically perfect pictures of the uuder- 
sides of the coins. I hope soon to have further examples of 
this effect, which is being studied.— Yours, &c., 


Newcastle-upon-Tyne, March 28. HENRY STROUD. 


[The picture of the threepenny piece obtained by Prof. 
Stroud, is distinct, and although the characteristic design of 
the coin, including crown, date and figure 3, is plainly visible, 
yet it is not sufficiently sharp to permit of reproduction for 
purposes of illustration. —Ep. E.] 


PARLIAMENTARY INTELLIGENCE. 


POWER COMPANY'S OPPOSITION TO MUNICIPAL 
| TRAMWAY EXTENSIONS. 


NEWCASTLE-ON-TYNE CORPORATION BILL. 


A Committee of the House of Lords, of which the chairman is Lord 
Erne, considered this bill last week. Parts II. and VIII. of the bill 
dealt with tramway extensions, some of which were outside the municipal 
area. Objections were raised by some of the local authorities in the 
districts through which the lines would run, and by the North-Eastern 
Railway Co. on the ground of competition and interference with level 
crossings, and lastly, by the Newcastle-on-Tyne Electric Supply Co., who 
objected to the Corporation supplying current for tramway purposes 
outside the Borough of Newcastle and within the company's area of 
operations. The company argued that if another company were to 
construct the lines in question, the Supply Company, who made a speciality 
of power supply, would have been asked to furnish the energy for them. 

Mr. W. CAIL, chairman of the Newcastle-on- Tyne Corporation Tram- 
ways committee, was of the opinion that the Corporation could generate 
its electrical energy cheaper than the company, notwithstanding an offer 
of the latter to supply at Id. per unit. He considered it necessary for 
the security of the service that the supply of electricity should be in the 
hands of the Corporation. It was quite true that the North-Eastern 
Railway Oo. was taking the necessary current for its electrified lines 
from the Newcastle Electric Supply Co., but the two cases were different. 
The Corporation already had its own generating station, whereas the 
railway company had not, and, therefore, should the experiment on the 
part of the latter, with regard to electrical working prove unsatisfactory, 
they would not run the risk of losing a large sum of money on generating 

lant. 

i Mr. C. H. MERZ, consulting engineer to the company, said the only 
way they could carry out their statutory obligations was to maintain & 
monopoly in the area outside Newcastle which was given to the company 
under their acts. If the Corporation were allowed to supply energy to 
their tramways, this monopoly could not be maintained. The public 
must suffer, as the company would not then be able to supply at the 
cheap rates which now obtained. He repudiated the suggestion that the 
Corporation could generate electricity cheaper than the company: 

Mr. RAVEN, electrical engineer to the North Eastern Railway Co. 
said his company would eventually take from the Newcastle tric 
Supply Co. between 12,000,000 and 13,000,000 units annually, and 
whereas they would get this quantity for 0:552d. per unit, it would cost 
them a penny to generate this тке ; 

Mr. S. Z. de FERRANTI supported the previous evidence, and said that 
the Newcastle Company was the only one in England supplying electrical 
energy upon such a scale and at such a price as was the case in America 
and Switzerland. | 

Mr. BALFOUR BROWNE, in addressing the Committee, said his com- 
pany asked that, if the tramways were sanctioned, a clause should be 
inserted compelling the Corporation to take their current from the com- 
pany. The Corporation had offered to insert a clause binding them to 
supply energy outside their own district for tramways only, but he would 
not accept this. : 

The case for the other opposition to the tramways portion of the bill 
was then proceeded with. | | 

Finally the Committee struck out all the opposed lines with the 
exception of the line between Blaydon and Scotswood, in view of the local 
authority opposition. They did not grant the clause asked for by the 
Newcastle Electric Supply Co., but a provision in the bill that the Cor- 
poration should supply current for this line, but for no other purpose 


outside its area. 


THE ELECTRICIAN, APRIL 1, 1904. 


959 


ACTON URBAN DISTRIOT OOUNOIL BILL. 


The Police &nd Sani Committee of the House of Commons con- 
sidered this omnibus bill last week. Mr. Ram, K.C., Mr. Hutchinson 
a"d Mr. Keen appeared for the promoters. Part II. of the bill dealt 
with the supply and sale of electricity, and clause 8 of this section 
ref. rred to the supply of fittings. 

Mr. W. H. TRENTHAM, consulting electrical engineer to the Council, 
said he considered this a very necessary clause, as it would enable a 
much larger load to be developed than would otherwise be possible. They 
a-hed for £20,000 in order to supply fittings, &c., on the hire-purchase 
system. The clause also contained a proviso that the Council should put 
the work of fitting up premises upon this system out to contract, in order 
to avoid competition with the local manufacturers. Thus the Council 
would pay cash to the contractors and receive instalments from the 
C » 15umiers. 

The CHAIRMAN (Mr. Heywood Johustone) said tha Committee 
thought it very undesirable that the hands of the Council should be tied, 
and they would delete the proviso from the clause. No doubt public 
opinion would be strong enough to prevent the destruction of private 
trade by undue competition. With regard to the amount to be borrowed, 
the Committee would not care to limit the amount to £20,000, but would 
prefer to insert a provision empowering the Local Government Board to 
anthorise any loans which the Council might justify. 

Mr. HUTCHINSON, for the promoters, pointed out that this decision 
of the Committee would involve the District Council in the expense of 
meeting opposition to this section of the bill in the next House. 

The CHAIRMAN replied that the Committee was of the opinion that 
their decision was in the public interest. 


REMOVAL OP SUPPLY MAINS UNDER TRAMWAYS. 


Harrow ROAD AND Papptnaton TRAMWAYS, 


This bill came before the Hon, de Tatton Everton's Committee of the 
House of Commons. 

Mr. BAGGALLAY, K.C., for the promoters, said the Harrow road and 
Paddington horse tramways were at present in the hands of a small com- 
pany, which obtained powers last year to transfer them to the Metropolitan 
Electric Tramways |Ltd., а company constructing a comprehensive 
system of electric tramways throughout Middlesex. The present bill 
sought to make some street. widenings in connection with the conversion 
of their lines to double track, for which the company was granted powers 
last year. Both the Gas Light and Coke Co. and the Metropolitan Electric 
Supply Co. wished for protection in respect to their pipes and mains 
avainst damage and alteration during the construction of the tramways. 
With regard to the gas company, he had given them a clause which 
would enable the tramways company to alter or lay new mains in rub- 
stitution for old ones eonsequent upon the alteration to the tramways 
under the gas company's supervision, but at the expense of the tramway 
company. With this the gas company was satistied, but the Metro- 
politan Electric Supply Co. would not accept this clause. When the 
company's last year's bill was before Committee when the widening of 
the track was authorised, the Metropolitan Electric Supply Co. had 
not opposed. | 

Mr. STEPHEN SELLON, consulting engineer to the Harrow Road and 
Paddington Tramways Co., said he had never yet been obliged to give 
further protection than was given under the Tramways Act of 1870. The 
total length of the lines to be converted to double track was 1 mile 
1 furlong along the Harrow-road. 

In reply to Mr. BALFOUR BROWNE, K.C., (for the Metropolitan 
Electric Supply Co.), Witness stated that he did not agree that it would 
b» necessary to alter the position of the cable of the supply company, 
although it would be under the tramway track. 

The CHAIRMAN remarked that he thought this matter ought to have 
becn raised in last year's bill. 

Mr. BALFOUR BROWNE said he could not object last year, as the 
widening of the lines чое could not have been carried out without 
street wideninys, which were not authorised. All he asked now was that 
his cable should be removed from under the proposed lines and placed at 
the side, so that the comyany could get at it. A large part of London 
depended upon the cable in question for light. 

The CHAIRMAN said he thought this would be a question for sn 
arbitration under the Tramways Act to decide. The desirability of 
removing the cable was a technical question, with which the Committee 
was not competent to deal. 

Mr. SELLON said that the gas company had some equally important 
mains under the proposed tramways, and under the act they had powers 
to lay new mains under the tramways. What was offered to both com- 
panies was that if they were put to extra expense in getting at their mains 
than would otherwise have been necessary, the tramway company would 
defray this extra money. 

Mr. J. S. HIGHFIELD, the chief engineer to the Metropolitan Electric 
Supply Co., said that it was absolutely necessary to remove the cable 
before the tramway was laid, and he also asked that its removal should 
take place in summer. It wasa dangerous matter to change the position 
of a 10,000-volt cable in the winter when the full load was on. The 
conduit at present laid had space for five cables and three were already 
laid, and to get at this underneath a tramway might lead to serious 
results in the case of a breakdown. The conduit would only have to be 
removed for a length of about half a mile. 

The Committee refused to give the Metropolitan Electric Supply Co. the 
clause asked for, and found the preamble of the bill proved with the 
clause in it as offered by the promoters. 


LONDON COUNTY COUNCIL (TRAMWAYS AND 
IMPROVEMENTS) BILL. 


In the House of Commons on Thursday last week, 

Sir F. BANBURY moved that it be an instruction to the Committee on 
this bill to omit tramway No. 2, which proposed a line over Westminster 
Bridge and along Victoria Embankment to Waterloo Bridge. In addition 
to the reasons which have been repeatedly put forward against this pro- 
posal since 1891, he said there was the additional reason that the Royal 
Commission on London Traffic was now considering the whole question 
of locomotion in London. 

Mr. WHITMORE supported the instruction on similar grounds. 

Capt. NORTON, Dr. MACNAMARA and Mr. W. RUTHERFORD 
opposed the instruction, as they considered the tramway would confer a 
great benetit to the working people of London. 

Mr. BURDETT COUTTS supported the motion for the reason that 
the Royal Commission had not yet reported, and also that additional 
means of communication across the river should be by tube railways. and 
not tramways. 

Mr. J. BURNS having spoken in opposition to the instruction, 

A division was taken, with the result that a majority of 28 voted in 
favour of it. 

Mr. WHITMORE then moved that it be an instruction to the Com- 
mittee on the same bill toomit tramway No. 24, a short link between the 
Battersea and Wandsworth tramways and the main system of the County 
Council, and this was also passed by a majority of 38. 


SURFAOB-OONTAOCT TRAMWAYB AND MOTOR 
OMNIBUSES. 
WOLVERHAMPTON CORPORATION BILL, 


The Police and Sanitary Committee in the House of Commons, of 
which the chairman is Mr. Heywood Johnstune, considered this bill on 
Monday. The object of the bill is to construct tramways and make 
further provision in regard to the Corporation tramways and electricity 
undertakings and for other municipal purposes. 

Ald. CRADDOCK, deputy chairman of the Tramways committee, and 
Mr. Green, the borough engineer, explained to the Committee the pro- 
posals in the portion of the bill relating to the tramways. Power is 
sought to construct a continuation of the existing line along the Wolver- 
hampton Road into the district of Wednesfield. This was promoted at 
the request of the Wednestield District Council. The cost was put at 
£10,196, with an additional £2,000 for the reconstruction of a bridge over 
acanal. The system proposed to be adopted upon the tramway is the 
Lorain surface-contact system. Power is also sought to run motor 
omnibuses to act as feeders to the tramways, and for use during tho 
construction of the tramways. An agreement has been arrived at with 
the proprietors of the existing omnibus services not to run these motor 
vehicles over the routes served by them during the next two years. 

The Committee found that the preamble of this portion of the bill was 
proved. 


SOOTTISH PROVISIONAL ORDERS. 


A Commission under the Private Legislation Procedure (Sootland) Act 
held an inquiry in Edinburgh last week. The members of the Com. 
mission were Lord Herries (chairman), Lord Muncaster, Mr. Mitchell and 
Mr. Wilson. 

LEITH CORPORATION TRAMWAYS. 


This order was promoted by the Leith Corporation and sought the recon- 
struction of the existing horse tramways to electric traction. Mr. Wilson, 
K.C., appeared for the promoters. Most of the opposition was of a clause 
discription, the most important being that of the Edinburgh and Leith 
Gas Commission in respect of damage to their pipes by electrolytic action. 

Evidence was called on behalf of the petitioners. 

Mr. WALTER HOLE, superintendent of the Leeds Corporation gas 
mains, said that the pipes at Leeds had been damaged in this way since 
the opening of the electric tramways. He declined to offer any opinion as 
to whether the Board of Trade regulations afforded sufficient protection. 

Mr. J. G. NEWBIGGING, chief engineer to the Manchester Corporation 
gas department, did not think the Board of Trade regulations › fforded 
sufficient protection. Frequent cases of ''pitting" had occurred in 
Manchester due to electrolytic action. It was reasonable that protection 
should be given by the promoters of tramways in addition to that afforded 
by the Board of Trade regulations. 

Prof. W. E. AYRTON, F.R.S., also gave evidence in support of the 
Gas Commissioners, and stated that the Board of Trade regulations were 
defective. d 

Mr. W. R. HERRING, chief engineer to the Edinburgh and Leith 
Gas Commission, having given evidence, 

The CHAIRMAN announced that the Commissioners were not disposed 
to grant the protection asked for by the gas authority. 

The preamble of the order was found proved. 


DUNDEE AND BROUGHTY Ferry TRAMWAYS. 


Mr. WILSON, K. C., in opening this order, said it was proposed to 
incorporate a company with the name of the Dundee, Broughty Ferry 
and District Tramways Co., to construct some 53 miles of line between 
the towns mentioned. The proposed capital was £73,500, with borrow- 
ing powers at the rate of £4,900 for every £14,700 of capital. The cost 
of the tramways was estimated at £49,000. Early in the proceedings the 
Chairman intimated that the bill would not be thrown out purely upon 
competition with the ‘railways, and eventually the preamble was found 
proved. 
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POST OFFICE TELEPHONE SYSTEM. 
TELEGRAPH (Money) BILL. 

This bill, which: was referred to in our last issue, and which seeks to 
vote the sum of £3,000,000 for the purposes of the Government telephone 
system, was read a third time in the House of Commons on Wednesday, 
und subsequently passed through all its stages and received Royal assent 
in the House of Lords. 


OTHER BLECTRICAL BILLS. 

In the House of Lords on Thursday last week, the Nort Wales Elec- 
tric Power, the Bristol. Tramways (Extensions), and the Great Northern 
and City (Extension of Time) Bill were read a second time. On Monday 
the Victoria Unirersity of Yorkshire Bill and the Victoria University of 
Manchester Bill were read a third time and passed. 

In the House of Commons on Monday the Govan Burgh (Electricity) 
Rill was read a second time. 

Before the Court of Referees on Tuesday, the promoters of the 
Lincolnshire and Yorkshire Electric Power Bill objected to the locus 
standi of several petitioners against this measure. The Yorkshire Electric 
. Power Co. petitioned against the bill on the ground that there were 
clauses in it which would enable the Lincolnshire and Yorkshire Co. 
to supply within the area authorised by the Act of 1901 as the area of 
supply for the Yorkshire Company. For the promoters it was urged that 
all the company proposed to do was to have the power to accept transfers 
of provisional orders from local authorities within the Yorkshire Com- 
pany’s area subject to conditions that might be imposed by the Board of 
Trade. The Court disallowed the locus. The Lincolnshire Ironmasters 
asked that the area within which they supplied electricity should be 
excluded from the company’s area, but the locus was also disallowed. 
Two landowners’ petitions were also objected to by the promoters, but 
the Court allowed one and refused the other. 


ELEOTRIOTY IN MINES. 

Mr. JOHN ELLIS, having asked the Home Secretary when the rules 
respecting the application of electricity to coal mining would be settled 
and published, | 

Mr. AKERS DOUGLAS, in a printed reply on Friday, said the rules 
suggested by the Committee on this matter had been circulated in the 
various mining districts and were now being considered by the coal 
owners, and he expected shortly to receive their views. Having regard 
to the number and the complexity of the rules, he thought it fair that 
some time should be allowed for their consideration and for the sugges- 
tion of amendments before he formally proposed them in accordance 
with the provisions of the Coal Mines Regulation Acts. He was, how- 
ever, using his best efforts to expedite the matter, as it would be of the 
. advantage to everyone to get a set of rules into force as soon as 
possible. 


LOANS UNDER PUBLIO ACTS. 


In the House of Commons last week Mr. BARRAN asked the Seore- 
tary to the ee what was the estimated exp@hditure out of loans 
under the Pacific Cable Act, the Telegraph Acts'*end other public acts 
suthorising loan expenditure in the years 1903-4, 1904.5, respectively ; 
and what were the sums charged upon civil or revenue votes in those two 
years for interest on those loans, and for reduction of capital, respectively. 

Mr.: VICTOR CAVENDISH, in a prioted reply, gave a table, of which 
the following is an abstract :— 


Estimated issues. —Annuities charged— 


on votes.“ 
1903-4. 1904-5. 1903-4. 1904-5. 

Pacific Cable Act, 1901...... Eee. du 1399. n Т кыс 
Telegraph Acts, 1892 to1899..£780,000 .. + ..£284,880 ..£331,469 
Light Railways Act, 1896 .. 57,695 ..£50,000 .. 3,180.. 5,467 
Light Railways (Ireland) Acts, 

1889 to 1893 ............ — — .. 47,088 .. 24,734 
Tramways (Ireland) Act, 1895 — . .. -- `.. 13,586.. 18,586 


* To enable the annuities to be separated into interest and capital, 
longer notice would be required. The question only appeared on March 18. 

tThe annuity of £77,546 payable under this act is not chargenble 
directly on votes, but on the funds of the Pacific Cable Board, which 
receives а grant in aid of its expenses. 

t The total authorised issues under existing acts will be completed in 
1903-4, and issues in 1904-5 will depend upon further legislation. 


TELEPHONIC FACILITIES. 

LORD STANLEY, in a printed reply to Sir Frederick Dixon-Hartland, 
in the House of Commons on Wednesday said that it was not the policy 
of the Post Office to refuse to allow its subscribers to commuoicate with 
the subscribers of the National Telephone Co. in areas in which the two 
systems were in competition. On the contrary, he would be glad to 
arrange for intercommunication between the two systems, although he 
had no power to require the National Company to make such an 
arrangement. 


MUNICIPAL TRADING. 


In the House of Commons on Monday, 

Mr. CHAPMAN asked whether it was proposed to bring in а measure 
this session to carry out the recommendations contained in the report of 
the Joint Select Committee on Municipal Trading of last session with 
respect to the audit of municipal accounts. 

Mr. BALFOUR replied that the President of the Local Goverument 
Розгі, after very careful consideration, did not feel that he could ascept 


the recommendations of the Municipal Trading Committee of last year 
in their entirety. With regard to the auditing of municipal accounts, 
however, the President of the Local Government Board thought and hoped 
that with some modifications it might be possible ultimately to adopt the 
Committee’s recommendation. The matter was a controversial one, how- 
ever, and he did not think it would be possible to deal with it in the 
present session. 
=————үөүөӨч——ү—үө—ө 


LEGAL INTELLIGENCE. 


Postmaster-General v. Croydon Rural District Council. 

Judge Russell sat at Croydon County Court last week as arbitrator in a 
dispute as to the refusal of the District Council of cn to permit 
the Postmaster-General to erect poles for carrying overhead telephone 
wires in a portion of the district. | 

Mr. MARTIN ROBERTS, M.Inst.C.E., assistant engineer-in-chief to the 
Post Oftice, said that three telephone exchanges would be affected by the 
additional telephonic communication Wimbledon, London and Croydon. 
The Post Office telephone charges had been fixed as low as possible, and 
any increase in cost of communication would mean that the charge to 
subscribers would have to be increased. If iron poles were placed every- 
where they would not be able to carry on the exchange at the low rates 
now fixed. Square pitch pine had been suggested, but that would be 
quite impossible as they were as expensive in some cases as iron poles. 
The round poles came from Norway. The square poles were made of 
pitch pine, and had to be planed specially. The ordinary round pole 
would cost 9s. 4d., and the square pole £2. 12s. 6d. In the case of 30ft. poles 
the former would be 17s. 3d., and the latter £3. 0s. 91. The Post Office 
proposed to erect certain creosoted poles which would cost £5. 58. 6d., . 
whereas square poles would cost £12. 9s. 10d. In another case the Post 
Office proposed to put up creosoted poles costing £8. 10s., whereas the 
square poles asked for by the Council would cost £18. Gs. 4d. In yet another 
case creosoted poles would be £38. 3s. 10d., and square painted poles 
£77. 17s. За. At West Barnes the Council wanted the wires affixed to 
the poles belonging to the National Telephone Co. | 

Judge RUSSELL: Cannot an arrangement be come to with the 
company. | 

Mr. ROBERTS said the existing line of poles was partly on private 
property. There would be a difficulty in coming to an arrangement 
with the company, and the Post Office wanted more poles. In addition 
there was the question of maintenance. Creoso poles would cost 
£78. 11s. 10d., and iron poles £186. 11s. 1d. Creosoted poles would last 
&bout 30 years, and painted poles only about 12 years. Putting up 
creosoted poles costs £34. 11s., and putting the wires underground, m 
accordance with the wish of the Council, would mean an expenditure оќ. 
£139. 193. 11d. This expenditure would not be warranted. In another case 
the Council asked for underground wires. Creosoted poles would cost 
£58. 4s., and underground wires £355. ls. ld. This difference in cost 
shes prevent the Post Office telephone system being extended to these 

aces. 

Judge RUSSELL: If a pole is to go up, whether it is painted, 
creosoted or iron I cannot think matters twopence. It is a question 
of expense not of beauty. | . | 

Mr. NALDIELL, for the Council, said the matter was one ш which 
there was very strong local feeling existing. Creosoted posts put up in 
comparatively narrow streets would be a great nuisance. Painted poles 
were less objectionable, but the local authority had no particular wish to 
have them square; although the smaller they were the better. If the 
Post Office authorities could not put the wires underground in the places 
suggested, they should find other routes. : КО 

In giving judgment His HONOUR said, we cannot have the facilities of 
civilised life without some disadvantages. The telephone was almost А 
necessity at the present day. The Postmaster-General had been pressed 
to give a telephone service to London in addition to the service of the 
National Telephone Co., and, where there were enough subscribers he was 
willing to put the line underground. The view he (Judge Russell) took 
was that in some of the cases which had been submitted the wires should 
go underground. For other places he did not see any objection to the 
proposals of the Postmaster-General. On the question of painted or 
creosoted poles, it did not seem to matter which were adopted, and, having 
regard to the expense, he should sanction the proposal to put up creosoted 
poles. 


Scullion v. В. Addie & Sons Collieries (Gtd.) 

Last week the Lord Justice Clerk and a jury heard an action (at 
Edinburgh) brought to recover £500 damages for the death of pursuer € 
son, James Scullion, who was employed at the Shawhead Pit, Contbridge. 
On Sept. 11 last decensed, along with two other miners, were proceeding slong 
the main road of the pit, when pursuer’s son and one of his companions 
fell to the ground, and were subsequently found to be dead from electric 
shock. The pit was equipped with electric power plant for pumping, &. 
Electricity was generated by a dynamo at the pithead, and thence con- 
veyed by uninsulated cables down the shaft and along the road. The 
cables in the roads were insulated. The electricity for signalling was 
produced by a battery at the pithead. There was no danger in touching 
the signalling wires although these were not insulated. It was believed 
that the cause of the accident was that the power cables and the signalling 
wires came in contact in the shaft, and that the latter thus became 
charged with electricity at a high voltage, and this proved fatal to 
Scullion and Bell, who were believed to have accidentally touched the 
signalling wires. The pursuer alleged that the cables in the shaft should 
have been insulated, and placed further apart from the signalling wires to 
prevent contact. Defenders denied that there was contact in the shaft, 
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where the wires and cables were fixed at points distant from each other 
about 35ft. The electrical system in use was the customary and usual 
method employed in coal pits. The jury returned a unanimous verdict 
for pursuer, and awarded £100 damages. 


Walsall Electrical Co. v. Campbe)l Gas Engine Co. (Ltd.) 

At Birmingham Assizes last week, before Mr. Justice Wills and a jury, 
plaintiffs claimed damages for breach of contract in connection with the 
supply of an oil engine. It appeared that at the end of 1901 plaintiffs 
were putting down an electric light installation at a country mansion, 
and entered into an agreement with defendants to supply a 11 h. 1. v. oil 
engine. In October, 1902, the installation was practically completed and 
a trial run was made. After the engine had been working some time 
there was a flash, and the engine house was found in flames. In addition 
to the engine house the battery house was destroyed, and also a quantity 
of expensive apparatus, and plaintiffs alleged that the fire and damage 
arose from the negligence of defendants and that the oil tank of the 
engine which defendants supplied leaked, with the result that the ground 
around it became saturated with petroleum. This vaporised under the 
heat given off by the engine, and the vapour ignited, either from the 
vaporising lamp or from a spark from the brush of the dynamo. 

or the defence, it was urged that the tank was carefully inspected by 
defendants before it was sent out, and that the cracks which were sub- 
sequently discovered by the experts were the result of the fire and the 
cold water thrown upon the tank at the time. As to the origin of the 
fire, a careless man, who was sent to look after the engine, allowed 
the tap to run so that the oil overflowed right down to the lamp, which 
set it alight. 

While evidence for defendants was being submitted, the foreman inti. 
mated that the jury had made up their minds in favour of plaintiffs, but 
the judge said he conld not accept any such decision until the whole of 
the evidence had been heard 

Eventually the jury found for plaintiffs on all points submitted to them 
by his lordship. and judgment was given for plaintiffs for £315. 11s. and 
costs. 


Butten & Oo. (Ltd.) 

On Friday last Mr. Justice Byrne had before him a debenture-holder's 
action against Sutton & Co. (Ltd.', electrical engineers, on a motion for 
the appointment of a receiver and manager. 

Counsel in support of the motion said a petition for winding up the 
company would be in next week's list; it was a case of jeopardy. 

His Lordship made the usual order 

On Wednesday Mr. Justice Buckley ordered the petition to stand over 
to allow of its being advertised. 


p—————————— 


MUNICIPAL, FOREIGN, & GENERAL NOTES 
APPOINTMENTS VAOANT AND FILLED. 


The Governors of Woolwich Polytechnic require a head of the 
department af-mechanical and electrical engineering, also first and 
second assistant; acting head of department of mathematics and 
experimental physics, also senior and junior lecturers and demon- 
strators; head of department of chemistry and metallurgy and 
assistant lecturer and demonstrator. Further information is given 
in an advertisement, Particulars of duties and conditions of 
appointment from the principal, Mr. Win. Gannon, М.А. Applica- 
tions to the principal by April 26. 

An assistant lecturer and demonstrator in engineering is requ ired 
at Merchant Venturers’ Technical College, Bristol. Salary £170, 
which may rise to 1220. Particulars from the Registrar, to whom 
applications by April 30. See advertisement. 

Chester Corporation invite applications for the position of city 
electrical engineer at a salary of £800, rising by annual increments 
of £50 to £500. Applications to the town clerk (Mr. J. H. Dickson), 
Town Hall, Chester, by April 6. See also advertisement. 


York Electric Light committee require an assistant eloctrical 
engineer. Applications to city electrical engineer (Mr. C. A. Midgley), 
18 and 19, Colliergate, York, by April 6. See also advertisement. 


The Municipal Commissioners of Singapore (Straits Settlements) 
require an electrical engineer, with experience in the management 
of three-wire continuous.current supply station, and qualitied to 
superintend the laying and maintenance of underground cables on 
the solid system and to take entire charge of their electrical depart- 
ment. The appointment will be made for three years, at £360 for 
first, £890 for second and £420 for third year, with transport 
allowance. Applications to Mr. C. C. Lindsay, M.Inst.C.E., 217, 
West George-street, Glasgow, by April 19. 

The Visiting committee of Napsbury Asylum, near St. Albans, 
Herts., require an engineering clerk of works. Applications to Mr. 
Walter George Austin, Guildhall, Westminster, S.W., by April 6. 

Malvern District. Council require an electrical engineer and gas 
engineer and manager. Sulary £400, with house, &c. Applications 
by April 23. 

A chief traffic inspector is required for Leicester Corporation 
electric tramways, Applications by April 2. 


Mr. A. J. Beckett, assistant electrical engineer, York, has been 
appointed electrical clerk of works at Bridlington. 


Barking.—The Empire Electric Light and Power Co. have been 
notified by the Council that they are not disposed to proceed further 
with the company's proposal to acquire the light railway undertaking. 

The Council have granted £25 cach to the electrical engineer 
(Mr. A. H. Seabrook) and his chief assistant (Mr. R. J. J. Swan) 
for extra services rendered in connection with the Board of Trade 
requirements at the Beckton light railway bridge. Mr. Seabrook 
has reported that the loss on working of the light railway, exclusive 
of the bridge, is steadily decreasing. 

The amount overdrawn on the electric lighting account is £3.530. 
4s. 3d., and on light railway account £699. 4s. 4d. The result of 
February's working of the electricity department was a net profit 
of £127, against £17 for the corresponding month last year, due to 
the large demand for motive power. 


Bedford. The salary of the borough electrical engineer (Mr. R. 
W. L. Phillips) has been increased by £50 per annum. 

Bermondsey (London).—On Wednesday the Borough Council 
authorised the expenditure of £1,164. 15s. 7d. for substituting 
electric for gas lighting in certain side streets, for short extensions 
of mains, &c. The Electricity committee reported that at present 
the charge of £20 a year is made for ай а lamp, including 
incandescent fittings, and that the annual charges for incandescent 
lamps are :—Two 16 c.p., £4; three 16 c.p., £5. 10s. ; four 16 c.p., 
£6. 10s., inclusive of maintenance. These charges worked ont at 
2:49d. per unit, or, deducting maintenance, 2°20d., whereas the 
actual cost was 8:2d. per unit. The committee therefore recom- 
mended that the charge for street lighting be 3d. per unit, exclusive 
of cost of maintenance, and this was agreed to. 


Bethnal Green (London). The Council, on the recommendation 
of the Electricity committee, have decided to purchase some addi- 
tional houses to extend the site for their proposed electricity gene- 
rating station and destructor works site, at a cost of about £8,500. 
The consulting electrical engineer is Mr. Robert Hammond. 


Bradford Exhibition.— Arrangements have now been made for 
the electric lighting of the forthcoming Bradford Exhibition. The 
Electricity committee have been authorised to lay new cables to the 
exhibition grounds. The contract for the wiring and fitting up of 
the exhibition buildings has been secured by Mr. G. A. Steinthal, 
Bradford, to the specification of the city electrical engineer (Mr. 
A. S. Blackman). About 560 н.р. will be required for the numerous 
arc and incandescent lamps and motors employed for various 
parposes in the exhibition. Energy will be supplied at the rate of 
144. per unit, and will then be retailed by the exhibition authorities 
to exhibitors for lighting stalls and power purposes. 


.— Peterborough is a small town in the Dominion but has 
a local electric light and power company (who also own the local 
gas supply) and has been supplied with electric current since 1884. 
The company has 14490 electricity consumers out of a population 
of 14,000. The generating station is run by water power, which is 
owned by the town authorities. The estimated flow of water is 
100,000 cubic ft. per minute. There are numerous falls in this 
part of Canada. 

Ooncession in Spain.—An advertiser is willing to dispose of a 
concession for the construction in Spain of 85km. of railway, which 
would traverse two mountain ranges, where abundant water power 
for electric generation of current is available. 


Devizes.—The Council recently considered a report from their 
consulting engineer (Mr. E. Wingfield Bowles) recommending the 
erection of electricity works. It was decided to appoint a special 
committee, 


Electric Power Transmission in France.—The Northern Rail- 
way Co. of France are erecting a transformer sub station at Amiens 
railway station. The direct current supplied by the power house is 
to be transformed here into single-phase alternating current, and 
transmitted over 5km. to Longueau, where it will be utilised for : 
lighting the railway station. The Amiens sub-station will contain 
two 85kw. Westinghouse rotary converters which will be supplied 
with direct current at 125 volts, and will give out single phase 
current at 88 volts, 50 periods. By means of a 80kw. Westinghouse 
transformer the alternating voltage will be raised sto 3,500. This 
transformer is fitted with multiple contacta by means of which the 
number of secondary coils can be varied, so that & constant pres- 
sure may be maintained at the consumption terminals. This will 
allow the primary voltage to vary 5 per cent. each way. At 
Longueau railway station pressure will be lowered to 115 volts by 
means of a 28kw. Westinghouse transformer. АП the electrical 
plant is being supplied by the French Westinghouse Co. 


Electricity in Gold Miaing.—At the meeting of the Nundydroog 
(Kolar Goldfield) Co. last week, the chairman (Capt. W. B. McTag- 
gart) said the various companies on the Kolar field had applied to 
the Mysore Government for additional electric power from Cauvery 
power station, and this would probably be available before the end 
of the year. Their company would then be taking 785 f. r. Up to 
August they paid £29 per horse-power year and £18 after that date. 
The water-power station was not able to supply all their wants, and, 
therefore, a steam-driven supply station was to be erected. There 
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were a great many small and isolated engines supplying the power 
for saw benches, hoists, &c., which were only worked intermittently, 
and in order that they should be ready when wanted, they had to be 
fully staffed with three shifts of men and also fires banked ready for 
work, but by means of the proposed station a great saving of labour 
would be effected. 


Exeter.—The Council have offered to supply electricity to Heavi- 
tree at 5d. per unit for private lighting and 24d. for street lighting, 
power and heating. 


Exrhibition.—'The seventh annual International Automobile and 
Bicycle Exhibition is to be held at the Crystal Palace, Leipzig, from 
Oct. 16 to 25 next. 


Finchley.—'l'he Council have decided to wire a block of work. 
men's dwellings at £245. Electrical energy is to be supplied at 
1d. per 8 c.p. lamp per week. 


Fieetwood.—Some time ago differences arose between the 
District Council and the Fleetwood and District Electric Light and 
Power Synd. as to tlie manner in which the latter were carrying 
out their contract for public electric lighting. The Board of Trade 
were usked to appoint an arbitrator. 

The only penalty provided by the deed of transfer of the provisional 
elec'ric lighting order is that an arbitrator may require the company to 
sell the undertaking to the local authority on specified terms, and it has 
been pointed out to the Council that as they do not desire to purchase 
the Board consider that no useful purpose would be served by a reference 
to arbitration. The clerk has, however, been authorised to prepare and 
deliver a suitable notice to the syndicate, intimating the intention of the 
Council to apply for revocition of the Fleetwood Electric Lighting Order, 
1890, at the expiration of & period named unless the street lamps are 
lighted to orders issued by the officers of the Council. 


Fulham (London).—The Borough Council have accepted the 
offer of the directors of the Granville Theatre of Varieties to allow 
the use of their engine room as a sub-station for seven years at £10 
per annum, and the room is to be fitted up as a sub-station at an 
estimated cost of £950. 


German Posts and Telegraphs —In the German Budget for 
1904 there is an increase of £767,824 under the heading of posts 
and telegraphs, to be devoted almost entirely to raising the salaries 
of the lowest paid subordinate officials. 


Greenock.—The first annual supper and dance of the staff of the 
electricity works took place at the Town Hall on Friday. The 
borough electrical engineer (Mr. J. A. Robertson) presided over a 
company of between 70 and 80. The toast of the ‘ Electricity 
committee " was given by 

The town clerk (Mr. MacCrrLocH), who congratulated the staff on 
having such a meeting. He reminded them that the Electricity depart- 
ment reached its majority this year, it being 21 years since the Cor- 
poration resolved to apply for Parliamentary powers for starting an 
electrical installation. 

Treasurer Brown, who replied, said the committee and the community 
had entire confidence in their engineer (Mr. Robertson), under whom the 
works continued to advance. The first year after the opening of the 
station the income amounted to £2,500, and the number of units generated 
was 226,668. At present the income reached £13,000, and the units 
generated were 1,500,000. 

Replying to the toast of the Works Staff,” Mr. Ronertson said that so 
far as reliability of supply went it had been, he thought, second to none, 
while for economy of working he was pleased to think that the Greenock 
undertaking was second only to two others in Scotland. He desired to 
say how much he was personally, and also how much the Corporation 
were indebted to the members of the staff for that success. A great help 
to himself and to the staff had been the fact that they had as convener 
a gentleman who had been able to devote a considerable amount of his 
time to the work of the department, and who had always shown a keen 
intere:t in everything pertaining to it. 


Guatemala.—The Compania de Alumbrado Electrico de Quezal- 
tenango supplies electrical energy at Quezaltenango, both continuous 
and alternating. The plant is turbine-driven. There are 275 con- 
sumers on the service and an equivalent of about 3,000 8 c.p. 
lamps Power is being used to an increasing extent for motor 
driving. The street lighting is electrical, and there are no gasworks 
in the district. 

At Zunil, in the same district, there is large water-power avail- 
able. The municipality of Zunil have control of the greater portion 
of this power, but Messrs. Aparicio, Hijos & Co. own the water- 
power works which generate current for the Compania de Alumbrada 
Electrico de Quezaltenango. The River Sumal is the source of 
this power. The construction and working of an electric railway to 
connect the coast railway line with the town of Quezaltenango is in 
contemplation, and there are indications that the numerous water 
courses which exist in Guatemala are to be exploited in the near 
future for electricity generating purposcs. 

Messrs. Aparicio Hijos & Co. also own the telephone service of 
the Quezaltenango district, This service has been working for 
11 years and has now 600 subscribers. 


Heckmondwike.—On Monday the Council were recommended 
to expend .£5,000 further in providing additional plant at their 
generating station. 

The chairman of the Electric Light committee (Mr. 8. Woo») raid 
that the cost per unit at Heckmondwike compared favourably with other 
places, and would be further reduced by the increased demand in the 
near future. 

Mr. Hzrwonrn moved that the minutes be referred back. He com. 
plained that the Council, when they recently reduced the price from 5d. 
to 4d. per unit, were known to be under the impression that they possessed 
ample plant. 

The amendment was carried. 


Hospital Lighting.— Watford Joint Hospital Board have de: 
cided to wire the isolation hospital and to contribute £200 towards 
the cost of laying a cable by the District Council. 


Dford.— The Council have increased the salary of the electrical 
engineer (Mr. A. H. Shaw) from £400 to £500 per annum, and that 
of Mr. G. R. Spurr, tramway manager, from £250 to £300, rising by 
£50 a year to £400. 


Johannesburg.—A special meeting of the Council is to be held 
to consider tenders for supplying plant required for the proposed 
electric lighting and tramway power station. 

The Tramway and Parks committee recommend the acceptance of the 
tenders of Poetter & Со. to supply and erect gas. producer plant and 
accessories at about £50,000, and that of Siemens Brothers & Co. 
to supply and erect gas engines and electrical generating plant (secs. B. 
C, D and E of specification No. 2) at about £154,000. | 

A lengthy report on the tenders was submitted by the consulting engi- 
neers (Messrs. Mordey and Dawbarn) For sec. A (gas- producer plant) 
11 tenders (one incomplete; were received, and five different designs 
of plant were specified in the tenders, the prices ranging from E50, C00 to 
491,132. The lowest tender was that of Poetter & Co., Dortmund. 
Germany, and the next lowest tenders were: Allgemeine Elektricitats 
Gesellschaft (£57,740), Piggott & Co. (£75,250). W. F. Mason (Ltd). 
British Westinghouse Co., Fraser and Chalmers, D. Y. Stewart & Co 
and Richardsons, Westgarth & Co. also tendered. The tender of the 
Power Gas Corporation (Mond gas) was incomplete. 

For the gas engines and electrical generating plant (secs. B, C, D and 
E) 17 tenders were received (one being incomplete) from 12 firms. 
There were three tenders each for Cockerill, Kirting, Crossley and Deutz 
engines, two each for Oechelhauser and Westinghouse engines, and one 
for Nuremburg engines (incomplete tender). Nine of the tenders are for 
British manufacturea plant throughout, five for foreign ditto, and two 
partly British and partly foreign. The tenders range from £140,810 to 
£212,010. The lowest tender (by Sanders, Rehders & Co.) was £140,810. 
and the next (Allgemeine Electricitäts Gesellschaft) £152,740. 

Leigh (Lancs.)—It is stated that the consulting engineer (Mr. С. F 
Metzger), who was recently called in by the Corporation to report 
upon the present condition of the electricity undertaking, recom- 
mends certain changes estimated to cost £6,500 or, alternatively. to 
have new works erected on a different site. Mr. Metzger reports 
that the undertaking is in a very unsatisfactory condition, and 
appears to have been designed as if extensions. which are now 
urgently required, would never be necessary. 

Light Railway.—The Light Railway Commissioners have con- 
ditionally sanctioned the application of the Cheltenham and District 
Light Railway Co. for an order to construct a short extension of line. 

Loch Leven Water Power Scheme.—The Loch Leven Water 
and Electric Power Co. is applying for furthcr powers for the con- 
struction of works for water and hydraulic power and electrical 
energy, aqueducts and other water works and works in Argyll, fer 
purchase of lands by compulsion and agreement. &e., extension of 
area of supply, extension of time for acquisition of lands for and 


completion of work, abandonment of other works, &c. 


London County Council, —At Tuesday's meeting it was announced 
that the promoters of the North and South Woolwich Eleetne 
Railway Bill had withdrawn the measure. | 

Mr. BracBcRorT expressed his disapproval of the action of the Council 
in opposing what would have given needed facilities to the public at no 
cost to the rates. 

Mr. ЅнєррАКЬ said tho Council might themselves build a tunnel, and 
they objected to a private company having a monopoly of tunnels under 
the Thames at Woolwich. 

Tramway Trafies.—Mr. C. E. Collins called attention t» the shortare 
in the tramway traffic receipts compared with the estimated figures for 
the year to March 31, and said that these figures represented nearly 
£580,000 less than the estimate. 

Lord WErBv, in reply, said the estimates for the year had been 
£578,500, and the actual receipts up to March 19 were £498,363. From 
that date up to March 31 it was estimated that the receipts wouid be 
£17,000, making the total for the year £515,316, which would mean а 
shortage of £63,137. The matter would be further dealt with after the 
recess. 

Opposition to Billa It was resolved to seal petitions against the 
Electric Lighting (London) Bill, the Baker Street and Waterloo Railway 
Bill and the Charing Cross, Euston and Hampstead Railway Bill. | 

Highways Comnittee,--Mr. J. Allen Baker has been selected as chair 
man and Mr. D. S. Waterlow as vice-chairman, of the Highway 
committee. 

It was agreed that the Highways committee be authorised to expend 
not exceeding £7,000 for the provision of a temporary electricit? 
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generating station at Bankside, and the purchase of plant and electrical 
equipment in connection with the electrical working of further portions 
of the Council's tramways situated in the boroughs of Southwark, 
Bermondsey, K.: that the Committee be authorised to obtain tenders 
for the supply of such plant and equipment and to arrange for the 
erection, under the supervision of the chief otlicer of tramways, of the 
necessary temporary building at Bankside; and that the Committee be 
further authorised to enter into an agreement with the City of London 
Electric Lighting Co., providing (1) that the company shall permit the 
Council to erect a temporary building at the company’s electricity gene- 
rating station at Bankside, and to place therein all the necessary plant 
for the working of the tramways above referred to; (2) that this plant 
be worked by a staff in the employ of the Council ; and (3) that the com- 
pany be paid by the Council at the rate of 2d. per unit of electric current 
to be supplied for the working of such plant. 


London County Oouncil Tramways. It is proposed to entirely 
suspend the tramway tratie from Kennington to Streatham for 
three months, commencing next week, to facilitate the work of con- 
verting the cable tramway to the electric conduit system, The work 
of reconstruction will be carried on dav and night, 2.000 men being 
employed. It is claimed that by adopting this policy a whole month 
will be saved in the period of reconstruction, and that about £5,000 
in money will also be gained, The diversion of the traflic will, it is 
further urged, save much inconvenience to travellers. and to 
frontagers, 

As Greenwich (London) Council decline to contribute to the cost 
of the street widenings in connection with doubling the track of 
certain tramways, the County Council has abandoned the portion 
of their scheme within the borough of Greenwich. 


London United Tramways. \ successful trial trip took place 
on Monday evening over the new line connecting Hammersmith 
Broadway (District Railway) and the City with Acton, Paling, 
Hanwell, Southall, Haves, Hillingdon and Usbridvze Town. ‘The 
depot and sub-station at Hayes will be completed within the next 
few weeks, and the line will then be ready for official inspection by 
the Board of Trade officials. 


Macclesfield. The Council have decided not to proceed with 
the eleetric lighting schemes submitted by Crompton & Co. and the 
British Westinghouse Co. Tenders are to be invited from firms 
willing to erect and maintain electricity works for a terin of venrs. 


Municipal Telephony.- -Portsmouth Telephone committee con- 
sider that inter-communication with the National Co.'s) system 
cannot be adopted with profit to the municipal enterprise. ‘The 
cominittee claim that they have in operation double the number 
of direet wires used by the company, and that therefore the expense 
of inter-communication would not prove protitable. It is stated 
that the balance-sheet for February is satisfactory, and that the 
result of 12 months’ working will show a large protit. 


Paisley. The eastern section of the electric tramway scheme 
was completed one Monday, when on of the Glasgow Corporation 
cars traversed the route. 


Personal.—Mr. B.A. Behrend. who has been for some = vears 
chief engineer to the Bullock Десте Mfg. Co, of Cinemnaszi, U.S.A., 
has been retained as chief electrical engineer in the recent combina- 
tion of interests between the Allis-Chalmers Co. of Chicago, 
and the Bullock Co. Mr. Behrend has been responsible for 
the design of the large alternating and direct-current machines with 
which the nune of the Bullock Co. has been for some time 
past identified. The largest power unit at the forthcoming World's 
Fair at St. Louis has been designed by Mr. Behrend, who is yet only 
a voung man, having attained his 29th year recently. In electrical 
literature he is the author of The Induction Motor." 


Perth. —The Council have decided to apply for increased borrow: 
ing powers to the extent of £80,000 in connection with the elec- 
tricity supply and gas undertakings, Кс. 


Presentation.—I.ast weck the staff of the Leicester Gas and 
Electrice Light department, and the workmen who served іп 
the South African. war, presented to the manager (Mr. Alfred 
Colson) a silver loving-enp, in recognition of the way in which 
he looked after the welfare of the families of the men while they 
were awny ол ACTIVE service. 


Private Bill Legislation. London County Council are applying 
for leave to bring in a bill to detine the amount which the Council 
may expend during the ensuing vear and to give power to raise the 
money by the issue of stock and bills. The purposes for which the 
money is required include electric. lighting of Victoria Embank- 
ment and Waterloo and Westminster bridges, purchase of property 
in connection with road widenings under the London County 
Council (Tramways and Improvements) Acts, 1901, 1902 and 1903, 
construction of subway and tramway between Theobald's-rond and 
Victoria Embankment, purchase of tramways and reconstruction of 
same for electric traction, provision of electric testing plant, and 
lending a sum not exceeding £1,365,000 to Marylebone Council 
for the purchase of the Marylebone undertaking of the Metropolitan 
Electric Supply Uo. 


Retford.—An arrangement has been come to with the Derbyshire 
and Nottinghamshire Electric Power Co. to supply electricity in 
bulk to the Council. 


St. Anne’s.on-the-Sea. -The Council have increased the salary 
of the electrical engineer (Mr. J. H. Clothier) to £225 per annum. 


8t. Pancras (London).—Last week the Borough Council were 
recommended, on the advice of the borough electrical engineer (Mr. 
Sydney W. Baynes), to replace four of the old steam dynamos by 
two steam turbines, each of 1,000kw. 

Ald. Cos. Sixcr AIR moved that the proposal go back, as they were asked 
to sacrifice £20,000 worth of machinery which had been laid down only 
seven years ago. 

Ald. MeGnrdon, who seconded, said that they might move from the 
site altogether, and a special committee was considering the whole matter. 

Councillor Barxes did not want to move from King’s-road, but to get 
rid of the injunction and put down the best possible machinery. 

Councillor HickriNo said that if the recommendation was passed that 
day they would gain three weeks, and in that time they could advertise 
and get figures for the Finance committee. It was ridiculous to say they 
were going to spend £20,000 on new machinery; the sum was £15,000. 
The new machinery would increase their power without any increase of 
buildings and they would be able to earn £33,000 in addition to the 
£65,000 they earned last year. Exactly what they proposed was done at 
Manchester. The recommendation was carried by a majority of 36. 

On the motion of Councillor James, it was decided to approach all 
locui authorities and. companies having electricity undertakings in 
London and the provinces to petition the Board of Trade to obtain 
Parliamentary powers for compulsory purchase, and the repeal or 
modification of clause 17 of the Electrice Lighting Act, 1882, relating 
to actions for nuisance and damage. 


Southampton.— The works costs and management costs per unit 
sold for the current year will work out at 1°57d. per unit, against 
1°63d. last vear. The total cost per unit will be 2:59d., against 2714. 

In reference to a report by the borough electrical engineer (Mr. H. F. 
Street), the Electricity sub-committee have resolved to recommend that 
the charge for electricity to the Tramways committee for power be reduced 
on and after April 1 next to 24d. per unit in lieu of 21d. ; that the charge 
for private lighting be reduced on April 1 to a flat rate of 44d. per unit to 
those consumers on the 200-volt circuit ; and that the borough electrical 
engineer be digected to submit a report based on the proposed new scale 
of charges. i 

Bonthport —The Parliamentary Committee are considering a 
request of the National Telephone Co. for authority to place their 
wires underground, 

Sunderland. A Board of Trade inquiry was held on Tuesday into 
the application of the Corporation for authority to construct a loo 
electric tramway line at Roker to relieve congestion. The Ботош 
electrical engineer and tramways manager (Mr. J. F.C. Snell), gave 
evidence in support of the application, and said the line would cost 
about £2,000. 


Tarif Modifications.— Increased duties have been imposed by 
the Cuban authorities upon dynamo-electric machinery of 25 per 
cent. ad val. upon the former rate of 20 per cent. ad val. ; and the 
Mexican authorities have imposed à duty of 10 cents per kilo on 
dimmers and bulbs for incandescent electric lighting. commutators, 
contacts and terminals, fusible cutouts, mounted and unmounted, 
resistances, ceiling roses and detonators. On are lamp globes, 
formerly imported free, a duty of 5 cents per kilo is now imposed 
in Mexico. 

Torquay.—-On Monday the town clerk (Mr. F. 5. Hex) reported 
to the Council on the present position of the tramways bill. 

Counsel to the Chairman of Committees in the House of Lords had, 
after the bill had passed the House of Commons, made certain material 
alterations in it. The electrolysis clause, inserted by agreement with the 
promoters, and retained by the House of Commons, not only on behalf of 
the Corporation, but also for the protection of the Torquay Gas Co., had 
been struck out on the ground that last year a similar clause was 
struck out in the Beckenham bill, and this notwithstanding that a similar 
clause was obtained last session in the cases of Exeter and Brighton. , 
The third schedule of the bill, which contained the agreement between 
the Corporation and the Tramway Co. with reference to the promotion of 
tramways, had also been struck out. The agreement remained, so far as 
it went, but the striking out of the schedule was a serious matter for the 
Corporation, because it was one of the conditions that the agreement 
should be scheduled to and become part of the bill. Under those circum- 
stances, steps would have to be taken to bring before the House of Lords 
the objections of the Corporation to the alterations made by counsel, and 
possibly a petition would have to be tiled in opposition to the bill. 

After a lengthy discussion at the Council meeting on Monday it 
was decided to refer back to committee for further consideration 
the question of the site of the proposed new electricity works. 

Wimbledon.— Application has been made by the Council for 
sanction to a loan of £6,600 for extensions of the mains, additional 
transformers, meters, Xc. 

The Council have increased. the salary of the chief electrical 
engineer (Mr. Н. Tomlinson Lee) from £300 to £400 per annum. 

Wisbech.—4An agreement has been entered into by the Council 
with the National Electric Construction Co. for the erection ‘and 
working for a period of years of electricity wor ks. | 
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Workhouse Lighting.— Hammersmith Guardians, who are con- 
sidering the question of adopting electric lighting at the new work- 
house and infirmary buildings, have appointed a committee to 


inspect the electric lighting arrangements at Islington workhouse. ' 


Dinner.—The first annual dinner of the Post Office engineering 
department, London, was held on Tuesday evening at the Criterion, 
with Mr. John Gavey, C.B., M. Inst. C. E., M. Inst E. E., engineer-in- 
chief, in the chair. The guests included Lord Stanley, C. B. (Post- 
master-General) Мт. H. Babington Smith, C. S. I. (secretary), Mr. 
J C. Lamb, C.D., C. M.G. (second secretary for telegraphs), Mr. John 
Ardron, Sir Robert Hunter, Mr. 8. C. Hooley, Mr. J. W. Willmot, 
Mr. A. J. M. Ogilvie, Major Turner, Dr. M. Walmsley, Dr. Drysdale, 
and & company numbering nearly 200. Lord Stanley proposed 
„The Engineering Department," and looked forward to the dinner 
becoming an annual function. He praised the work of the depart- 
ment in warm terms. Mr. Gavey responded. 

Concerts.—A successful smoking concert was given on Friday 
last, at the Holborn Restaurant, by Veritys Limited (London) 
Athletic Club, under the chairmanship of Mr. C. S. Northcote, 
M.I.E.E. This club has, in this its first football season, had some 
good sport, and has been successful in a number of matches against 
good players, the record being eight wins, five loses and three drawn. 

A concert was held last Saturday evening at the Robertson elec- 
tric lamp works, Hammersmith, Mr. H. Hirst in the chair. The 
dining hall, in which the concert was held, was tastefully decorated 
and was filled to overflowing. The programme, executed largely 
by employés of the firm, was well received by the large audience. 
In the interval, Mr. and Mrs. Hirst dristributed prizes won by the 
Robertson Fire Brigade, holders of the championship of the London 
Private Fire Brigades' Association. 


TRADE NOTES AND NOTICES. 


THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1904 Edition 
of the Big Blue Book is now ready, price 153., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date, and the Directorial Division of the new volume has been 
corrected up to February IIth, 1904. All branches of Electrical 
Engineering and Industry are fully treated, and Electro- 
Financial matters have received every attention in the new 
volume, which aggregates over 2,000 pages. If possible, the 
Directory Division is more complete and accurate than in 
previous issues. All mere lists of mertifbers of societies and 
institutions are excluded, as quite unreliable for Traders’ 
purposes. A number of large sheet Tables, Maps, &c., are 
included in the issue. Digest of Contents will be sent post free. 


TENDERS INVITED. 


The directors of the Great Western Railway Co. require tenders 
for the supply and erection of four 200kw. and 10 400kw. metor- 
generators (three-phase h.-t. to continuous-current 1.-t.); four 
natural-draught cooling towers, each capable of dealing with 
180,000 gallons of condensing water per hour; electrically and 
hand-driven overhead travelling eranes and runways; and coal 
and ash conveyors, coal hoists and ash hoppers. Specifications 
from the consulting engineers (Messrs. Kennedy and Jenkin), 
17, Victoria-street, Westminster, S.W. Tenders, addressed to the 
secretary (Mr. G. K. Mills), Great Western Railway Co., Padding- 
ton Station, W., must be in by April 26. See also advertisement. 

St. Pancras (London) Borough Council require tenders for two 
.1,000kw. steam turbines connected to two continuous-current 
dynamos, switchboards, condenser, &c., for the King's-road power 
station. Specification from the electricity department offices, 
57, Pratt stréet, N.W. Tenders to the town clerk (Mr. €. H. F. 


Barrett), Town Hall, Pancras road, London, N. W., by noon 


April 12. See also advertiseinent. 


Rhyl Urban District Council invite tenders for 12 months’ supply 
of carbons, meters, lubricating oils, &c. -. Forms of tender, &c., from 
the engineer, Mr. E. H. Wright. Tenders to the clerk to the Council 
(Mr. Arthur Rowlands), Council offices, Rhyl, by April 18. See 
advertisement. uu TELA: | "ON 

Lichfield Council invite ‘tenders for u lease of their provisional 
electric lighting order. 
further information obtained at the offices of. the solicitor to the 
Electric Lighting committee (Mr, George Ashmall), 20, Bore-street, 
* Lichfield, to whom applications by April 16. See also advertisement, 

The Visiting committee of Napsbury Asylum (near St. Albans) 
are prepared to receive up to April 6 names of contractors willing 
to tender for wiring and plain fittings required for about 9,560 
points at this asylum, in accordance with plan and specification pre- 


Plans of the district can be inspected and 


pared by the consulting engineer, Mr. W. H. Massey, M. Inst. C. E., 
25, Queen Anne's-gate, Westminster, S. W. A selected number of 
finns will then be invited to tender. 

The directors of the Lancashire and Yorkshire Railway Co. 
invite tenders for the supply of various articles during the 12 
months ending April 30, 1905, including signal and telegraph 
fittings, signal, telegraph and electric light wires, wire, screws. oil. 
crucibles, ke. Tenders (addressed to the directors) to secretary 
(Mr. R. C. Irwin) by 10 a.m. April 4. 

Partick Town Council invite tenders for one 500kw. steam 
dynamo, one Tókw. steam balancer (dynamo only) and extensions 
to main switchboard. Tenders to town clerk (Mr. James Donaldson) 
by noon April 12. 


Westminster Electric Supply Corp. invite tenders for the 
supply and erection at their Duke-street sub-station of a high- 
tension and a low-tension switchboard. Tenders to secretary (Mr. 
Frank Iago), Eccleston-place, London, 8.W., by 10 a.m. April 18. 


Manchester Electricity committee invite tenders for two 750kw. 
turbo-generators and alterations and additions to high-pressure 
steam piping and valves at the Dickinson-street generating station. 
Tenders to chairman by noon 18th inst. 

Manchester Electricity committee also require tenders for synch- 
ronous motor-generators and flue-fired superheaters. Tenders by 
noon April 7. 


Barnes Urban District Council invite tenders for storage batteries. 
balancer-boosters and switch gear. Tenders to clerk, Mr. J. Е. 
Anderson, Council Offices, Mortlake, by noon April 12. 


Burton - pon - Trent Corporation invite tenders for the supply and 
erection of a 500kw. steam generating set with condensing plant. 
Tenders to chairman of Electricity committee by April 5. 


Stepney (London) Council require tenders for the crection of the 
second half of their electricity generating station. Tenders by noon 
April 14. 


Grimsby Education committee invite tenders for wiring and 
fitting up the Ald. Dobson schools for about 538 lights. Tenders 
to the clerk, Leonard-street, Grimsby, by April 18. 


Barrow-in-l'urness Corporation invite tenders for one surface- 
condenser, air and circulating pumps, pipe work, &c., one electri- 
cally driven feed pump and connections. ‘Tenders by noon April 20. 


Gillingham Corporation invite tenders for "ү and dynamo 
oil and electricity motors. "Tenders by noon April 11. 

Todmorden Corporation invite tenders by April 14 for electricity 
works and refuse destructor buildings. ‘ 

Woolwich (London) Council require an electric crane. Tenders by 
noon April 14. з 

Glasgow Corporation require tenders for 12 Months“ tramway 
stores. Tenders by 10 a.m. of April 15. | 

The Government of Naíal invite tenders for the equipment of 
ground and first floors of Railway Customs Bonded Warehouse, 
Port Natal, with a complete system of electric telpherage. Plans, 
&c., from Sir Walter Peace, K.C.M G., Agent-General for Natal. 
26, Victoria-street, Westminster, S.W., or from Mr. Chas. J. Crofts. 
M. Inst. C. E, harbour engineer, Natal. Tenders to Agent-General 
or to chairman, Tender Board, Pietermaritzburg, Natal, by May 9. 


Melbourne City Council invite tenders up to 2:15 p.m. May 13. for 
one 750kw. direct-current steam generator. Specification from the 
Agent-General for Victoria, 142, Queen Victoria-street, London, E.C. 


TENDERS REOEIVED AND AOOEPTED. 


Wrexham Town Council have accepted the following tenders for 
annual stores for the electricity department :— | 

British Insulated and Helsby Cables, indiarubber strip 7s. per lb 
and linen tape 4s. per gross yards ; W. H. Keys, bitumen, £6 per ton and 
joint box compound 2d. per Ib.; Dunlop Rubber Co., composition I.R. 
tapes, 1s. 4d. per lb.; Edison and Swan Co., two-wire services; 
Reason Manufacturing Co., 5-ampere meters £l. 188. and 10-ampere 
meters, £2. 7s. 6d. each; Sloan Electrical Co., carbons £4. 3s. 9d. per 1,000 
pairs; Anglo-Bosphorus Oil Co., cylinder oil 2s. 6d. per gallon; dynamo 
oil 2s. 1d. and castor oil 2s. 11d. pergallcn; Wynnstay Collieries, rough 
washedslack coal 78.104. per ton and rough slack ба. 10d. per ton delivered: 
Rogers and Jackson, sandcloth, 4s. per 50yds., hammers 54d. per lb., rope 
4d. per lb.; Hy. Caldwell & Co., indiarubber cones and washers 1e. 6d. and 
brass joint rings, 6s. 6d. per dozen up to 5in.; J. Colmere Gittins (Lad ). 
shellac varnish 6s. per gallon, fine solder 48s. per cwt., chisels Sd. per 
lb, 8, 16 or 25 ср. incandescent lamps 9s. 9d. per dozen, 32 c.p. 14s 
per dozen, 50 c.p. 24s. per dozen, and 100 c.p. 54s. per dozen; Thomas 
Hayes, bleacned rags £2. 5s. per cwt., shovels, 38s. per dozen, rammers 
2s. each, bolts, all sizes, 2d. per Ib., washers 13d. per lb, whiting 28. per 
cwt., benzoline 1s. per gallon, resin 2d. per lb., spirits of wine 2s. 4d. 
per gallon. 

Stepney Electricity committee have received the following tenders 
for supplying and erecting a steam turbine generator :— не" 

Willans and Robinson (Siemens dynamos and Willans turbirei, 
£7,198; Bruce Peebles & Co. (Willans turbine), £7,198 ; ditto (Parsons 
turbine), £7,978 ; Brush Co. (Brush turbine), £7,347; C. A. Parsons & 
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Co. (recommended) (Parsons dynamos and turbine), £7,724; ditto 
(Sicmens dynamos and Parsons turbine), £7,918. | 

For supplying and erecting four boilers and accessories, the tender of 
Baboock and Wilcox (Ltd.) is recommended at £9,375. 


Greenock Corporation have accepted the tender of the British 
Westinghouse Co. for a 400kw. generating set at £3,473. The 
following is the list of the tenders submitted: — 

International Electrical Engineering Co., £2,749 and £2,897; John 
Fowler & Co., £2,867 and £2,985; Dick, Kerr & Co. (six tenders) from 
£2.746 to £3,648; Brush Co., 42.910 and £3,060; India Rubber Co. 
£3,203, £3,283 and £3,636; Siemens Brothers & Co. (seven tenders) from 
£2,771 to £3,566; Industrial Electrical Engineering Co, £3,151 and 
£3,434; Ferranti Ltd., £2,567, £2,980 and £3,360; Davey, Paxman & 
Co. (four tenders) from £2,989 to £3,112; Thomas Parker (Ltd.). £2,915, 
£2,998 and 23,524; Lancashire Dynamo and Motor Co. (six tenders) 
from £2,454 to £3,620; Bruce Peebles & Co. (four tenders) from £3,063 
to £3,667; Electric Construction Co. (tive tenders) from £2,815 to 
£3,587: J. P. Hall & Co., £3,780; C. A. Parsons & Co., £3,000 ; 
Crompton & Co. £2,511 and £3,461; Johnson and Phillips (seven 
tenders) from £2,361 to £3,531; Browett, Lindley & Co. (six tenders) 
from £3,206 to £3,476; Labmeyer Electrical Co, £2,964, £3,258 and 
£8,555 ; General Electric Co., £2,880, £3,020 and £8,457 ; Electrical Co. 
(four tenders) 2,943 to £3,350; Mather and Platt (tive tenders) from 
£3,113 to £8,737; Mavor and Coulson, £2,691 to £3,676; Royce. Ltd., 
£3,690 and 43.950: British Westinghouse Co., £2,453, £3,150 and 
£3,473; J. and H. McLaren, £3,940; British Electric Plant Co., £3,559 
and £3,951. 

Lanark County Council have accepted the following tenders for 
Cambuslang refuse destructor and electricity works :— 

Meldrum Bros., destructor plant, boilers and tlues, £2,870 ; H. Pooley 
& Son, weighbridge, £29; Herbert Morris & Bastert, pulleys, £18. 128. ; 
E. and J. Birrell, for buildings in connection with refuse destructor 
works, £2,678. Өз. 2d., and buildings in connection with the electric 
lighting works, £961. Contracts for supply and laying of main and 
distributing cables and providing and erecting engines, dynamos, &c., 
have not yet been let. 


Bermondsey (London) Council have accepted the following tenders 
for annual supplies : — 

Birmingham Carbon Works, arc lamp carbons, £3. 12s. per 1,000 
pairs; Johnson and Phillips, meter boards ,284in. x 194in. ` діп.), £15 

r 100 and lead.covered cables; Chamberlain and Hookham, meters ; 

eason Mfg. Co., demand indicators and cutouts; British Insulated and 
Helsby Cables, indiarubber oable and jointing material. 

Six tenders were received for wiring the extensions of the generating 
station, varying from £269, 10s. to £525, and that of Sunderland & Co. 
at £430 has been accepted. 


Amongst the contracts recently secured by the British Westing- 
house Co. are :— 

From the South Medomsley Colliery an order for & complete electric 
power and light installation for their pits; from South London Electric 
Supply Corp., 12 50kw. and six 18kw. transformers; from Ooventry 
Corporation, 12 50kw. transformers; Islington (London) Council, 12 
months’ supply of electricity meters; Sydney Corporation, single and 
polyphase meters for 12 months. 


A contract has been placed by Lanark County Council with 
Meldrum Bros. for a three-grate * Simplex refuse destructor, 
with boiler plant, for Cambuslang. 


Walsall Council have accepted the following tenders :— 
Thomas Parker (Ltd.), dynamo, £190; Bumsted and Chandler, engine, 
4227. T. Tildesley, extensions to generating station, £777. 


London County Council have received the following tenders for 
an electric jib crane at the Gireenwich generating station : — 


Ransomes and Rapier Cowans, Sheldon & Co. £3,402 0 
iaceepted) .......... £3,106 0| Joseph Booth & Bros... 3,334 0 
George Russell & Co. .. 4,648 17 | Jessop & Appleby Bros. 3,111 10 


The manufacture of the motors and controllers will be sublet to the 
Electric Construction Co. 


Sir Hiram Maxim Electrical Engineering Co. have placed an 
order with the British Westinghouse Co. for one 100kw. gas engine 
and generator, one 100kw. gas engine directly connected to two 
50kw. generators, one balancer booster set and one switchboard. 


The Metropolitan Asylums Board have accepted the tender of 
Gent and Hurley for fire alarms and telephones at Caterham 
Asylum at £322. 15s. There were 19 tenders, varying from £530 
to £298. 


Cowans Limited have received orders for Andrews' duplicate 
main system from Exeter Corporation at £258 and from Haiumer- 
smith (London) Council at £124. 10s. 

Gravesend Council have accepted the tender of Graham, Morton 
& Co. fora coal elevator at the electricity works at. £99. 10s., and 
that of Zimmers & Co. for coal conveying plant at £178. 10s. 


Hackney (London) Guardians are recommended to accept the 
tender of G. E. Tavlor & Co. for wiring the casual wards and other 
buildings in course of erection at £661. 19s. 10d. 

Aberdeen Gas and Electric Lighting committee recommend the 
acceptance of the tender of the British Westinghouse Co. for a 
120kw. generating set at £5,576. 


Poplar (London) Council have confirmed the recommendationt of 
accept the tender of Bruce Peebles & Co. for the supply of turbo. 
generators at £18,851. 

Frank Suter & Co. have sub-let to the British Westinghouse Co. 
the contract for three additional 250 R. H. . producer gas engines, 
to be used in the extension of the Walthamstow plant for the new 
tramway service. 

On the recommendation of the city electrical and tramways 
engineer (Mr. H. Richardson), Dundee Tramways committee have 
accepted the tender of Thomas Parker (Ltd.) for three new generators. 

Hammersmith (London) Council have placed an order with the 
British Thomson- Houston Co. for 100 type K induction meters. 

Ipswich Corporation have accepted the tender of Reavell & Co. 
for a steam set (A. E.G. dynamo) at £8,572. 10s. 

Coventry Corporation have placed an order with Templer and 
Ranoe for an oil separator at £91. 2s. 6d. 

Barking Council have accepted the tender of Callender's Co. for 
500yds. of cable at £59. 10s. 

C. A. Parsons & Co. have received an order from Pullar & Sons 
for another 300 н.р. steam turbo-generator. 


LIQUIDATIONS, &c. 

Meeting of the Manchester Electrical Works (Ltd.) on April 28 
at 147, Leadenhall-street, London, E.C., to receive an account of the 
winding-up. 

Claims against O. Berend & Co. (Ltd) by April 20 to Mr. Alfred 
Riley, 182, Wool Exchange, Coleman-strect, London, Е.С. 

The sum of 5,',d. per share is returnable to the contributories of 
the Electric Lamp Regenerating Co. (Ltd.) any day except Saturday 
at 33, Carcy-street, London, W.C. 

The Electro-Voelker Synd. (Ltd.) is to be wound up voluntarily. 
Mr. W. D. Saw, 1, Broad Street-avenue, London, E.C., is liquidator. 


Plant for Disposal.— Westinister City Council invite tenders for 
some disused electric lighting plant at the Buckingham Palace- 
road baths. Further particulars are given in an advertisement. 
Tenders to the town clerk (Mr. John Hunt), City Hall, Charing 
Cross-road, W.C., by 10 a. in. April 18. 

Electricity ia Factories.— Messrs. James Keiller & Son have 
put down at their Dundee eonfectionery and fruit.preserving works 
an electric power and lighting installation, comprising three steam 


dynamos, Douglas Frager surface-condensing plant and a Kelvin 
and White en boa 


* 


Automatic Voltage Regulator.— Mr. V. Bornand (Victor Bor- 
nand & Co., Birmingham) has perfected an automatic voltage 
regulator for alternators, consisting of a combination of a rheostat, 
small motor and voltmeter. The small motor (about 10 Н.Р.) con- 
atantly actuates a click device which, at normal voltage, just clears 
the toothed periphery of a metal segment mechanically connected 
to the WAS ап When, however, the platinum wire of the 
voltage · ineasuring device is either elongated or contracted, as the 
result of an increase or decrease of the line pressure from the 
normal, the click mechanism is brought into play, and the toothed 
wheel, and consequently the switch arm also, is rotated in oneor the 
other direction until the normal pressure is restored. The sensi. 
tiveness of the controller can be regulated by means of a screw, and 
it 1s stated that the whole range of the regulation is covered by the 
automatic device within 15 seconds. 


Qatalogues.— The 15th edition of section L of the General 
Electric Co.'s main list has just been issued, and comprises bells, 
indicators, pushes,tele- 
graph instruments, 
lightning conductors, 
fittings, Ke. Bells 
specially designed for 
traction, ship, and 
mining work are de- 
scribed, and also an 
all-metal bell, to which 
the name of the 
"Colonial" has been 
given. This bell is 
specially intended for 
use in tropical cli- 
mates. Theillustration 
shows the company's 
make of Morse sounder 
as used by the G.P.O. 
This instrument is 
provided with a special shunt coil in base, the combined resistance 
of coils and shunt being 20 ohms, and can be supplied with special 
windings if desired. 


A new list of Waltham artistic electric light fittings, artistic 
switches, new designs in plug covers, ecclesiastical metal work and 
enamels for metal enrichment is issued by Waltham & Co., of 46, 


G.E. Со.'в Morse SOUNDER, 
with special shunt coil in base. 
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York-street, Buckingham-gate, London, S.W. 


company’s work, and may say that the catalogue now under notice 
contains some very choice designs. 


A new pamphlet dealing with tlie Angold ” midget are lamp can 
be obtained from the General Electric Co. Attention is а i 
e 
lamps are made for parallel working on circuits on 100-120 volta, 
for two in series on 200-240 volts, or three in series on 250 volts. 


the new form of magnetic control used in thesc lamps. 


The all-over size is not more than 12]in., the total weight 418, 


The British Westinghouse Co. have just issued a reprint from the 


" Journal” of the American Society of Naval Engineers of a report 
concerning ** The Efficiency of Turbine Engines." 


Gear wheels, belt pulleys, conveyor bands, spiral conveyors, «c., 


are subjects dealt with in three new lists issued by Gibbons Bros., of 


Dudley, Worcester. 


A new type of air compressor is described in a pamphlet from the 
Laidlow-Dunn-Gordon Co. of New York, the chief distinguishing 
feature of the machine being a novel method of controlling the 
opening and closing of the exhaust ports. In this compressor the 
exhaust opens through poppit valves, which is claimed to be the 
most desirable arrangement where the pressure pumped against is 
variable. The closing of the exhaust is determined by Corliss valves 
located in the passages between the cylinder and the poppit valves. 
These prevent leakage of air back through the poppit valves while 
they are closing, and also, by providing a cushion of air under full 
pressure, allow them to seat easily and noiselessly. 
and closing of the admission are determined by the Corliss valves 
entirely. 

In keeping with the artistic character of the bulk of the adver- 
tisement literature issued by the Simplex Steel Conduit Co., is a 
new enibossed trade mark showcard, which is just now being distri- 
buted. Copies can be obtained by members of the trade on 
application. 


Ernest F. Moy (Ltd.) have ready a new sheet of Mordey patent 
fuses for pressures up to 550 volts. 


“The Evolution of a Tgpewriter."—Amongst the numerous 
labour-saving devices which have come to stay, perhaps the type- 
writing machine is in most general use. There is, consequently, a 
general interest taken in particulars published concerning the evolu- 
tion of this most useful business aid. Mr. W. J. Richardson, the 
energetic and up-to-date managing director of the Typewriter Com- 
pany (who are the owners of the Royal Bat-lock typewriter), has 
prepared an interesting booklet, in which the evolution of the ‘‘ Bar- 
lock " machine is treated in a manner calculated to interest present 
and potential users of typewriting apparatus. The fact that Mr. 
Richardson has been engaged in the manufacture and sale of type- 
writers and typewriting supplies for 21 years entitles him to atten- 
tion for what he has to say, and endows his remarks with that 
enhanced value which unique experience always commands. Some 
of the illustrations of older types of writing machines given in the 
booklet show at a glance the vast strides which have been made 
towards perfection in mechanical writing apparatus. Users o} 
writing machines will be interested in Mr. Richardson's little book, 
copies of which can be obtained on application to the company, 
either at their head offices, 198, Upper Thames-street, or at the show- 
rooms, 12 and 14, Queen Victoria-street, London, E.C. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from March 23 to 29, with the ports 
of destination :— 

Aden—£288 (telegraph material) Africa—Alexandria, £76; Cape 
Town, £2,147 (including £1,120 telegraph material); Delagoa Bay, 
£334; Durban, £1,555 (including £1,156 telegraph material); East 
London, £20; Port Elizabeth, £1,897 (telegraph material). Argentina — 
Buenos Ayres, £691 (inclading £135 telegraph material); Rosario, £909 
(telegraph material). Australasia—-Launceston, £166; Lyttelton, £180; 
Melbourne, £237; Perth, £260; Sydney, £321; Wellington, £421. 
Belyium—Antwerp, £336; Canida—St. John (N. B.), £78. Ceylon— 
Colombo, £133. China—Shanghai, £205. France—-Paris, £670. Ger. 
many—Bremen, £110; Hamburg, £306 (including £290 telegraph 
material) Gibraltar, £1.927. 'Holland—Amsterdam, £20. Hong Kong 
— £238. India— Bombay, £976; Calcutta, £356 (including -£139 tele. 
graph material); Madras, £42. Japan —Yokohama; £1,044. Mauritius, 
4184. Merico—Sulina Cruz, £14; Véra Cruz, £21. ^ Portugal Lisbon, 
£231; Oporto, £1,859. Spain—Granada, £27. Straits Settlements — 
Penang, £10; Singapore, £3,220 (including £153 telegraph material). 
United States- -New York, 4620 (telegraph instruments). Total £22,217, 
against £11,133 in the corresponding week last year (March 25 to 31). 


Керр а ааа UM AUI аа ааа 


Fire Tests.—The 79th publication of the British Fire Prevention 
commuitted just issued deals with tests of kharri wood for fire resis- 
tunce purposes, the object of the tests being to obtain a record of 
the effect of a fire of two hours’ duration at a temperature gradually 


nercasing to 1.800 F. 


We have on many 
occasions in the past called attention to the artistic character of this 


The opening 


330 W. W. Lacgie and W. T. CALDERWOOD. 


2,0554 J. T. ARMSTRONG and A. ORLING. 


; 7,827 PIEPER. | 
75832 Davis, Davis and Davis, Connecting together the sections of 


: 8,605 KOLTMANN. 
` 8811 Brows AND May (Ib.) and FALcONER. Automatic ignition and 


15,500 A.G. Brown, Boveri & CIE. 


PATENT RECORD. 


с 


The following List of Applications for Patents and, Specifications published ; 
has been compiled for this Journal by MRSSRS. MEWBURN, ELLIS AND PRYOR, 


Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS... 

Norz.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


January д, 1904. 
131 P. Cour. Regulation of electric currents. 
1903, date of application in Denmark.)* 
155 A. P. ZAxI. Alternating-current generators and motors. 
157 W. B. WooDHOoUSE. Alternating-current distribution systems and 
apparatus. 


(Date applied for, Jan. 5, 


January 4, 1904. 
157 H. W. Murray. Dublin. Method and means of electric traction. 
193 Sigmens BROTHERS & Co. (Siemens and Halske A. G., Germany). 
Equipment of electrically-propelled railway cars.“ 
214 P. J. KAMPBRDYK. Batteries. 
226 I. Laporr and JAME3 MACNAUGHTON. Couductors.“ 


January 5, 1904. 
252 G. Hatt. Manchester. Trolley wires of electric tram ways. 
255 H. W. Сготнійв. Manchester. System for connections to switch- 
boards, mains, &c. 
238 H. C. Brown. Auto-copying telegraph. 


255 H. F. Сгосон (trading as Virginia Electric Co.) and H. RosiNsox. 


Manchester. Device for facilitating laying of wires, casing 
piping and the like. 
266 A. Н. SrzwART. Ramsgate. Electrical alarm for carriage doors. 
291 C. C. Reanart. Incandescent lamp.“ 
306 F. C. Вилки. Trembler for induction coils. 
| January 6, 1904. 
318 H. Hirst and Т. Н. BAcoN. Electric lamp fittings. 


319 M. B. FEI D. Manchester. Cables. 
327 E. D. Horcgoyr. 


Kings Heath. Electric tool for removing scale 
from boilers. 

Glasgow. Electric fuses. 
341 C. NAYLOR and J. NayLoR. Manchester. Overhead equipment of 


electric tramways. 


1351 W. Grireiras and B. Н. BEDELL, Safety device for stud contact 


system. | 
559 F. Sawari. Electroscopes. 
Electro-capillary relays and the 


like. (Date applied for, Jan. 28, 1903.)* 


— .. — 


SPECIFICATIONS PUBLISHED. 


| Norz.— All specifications can be obtained at the uniform price of 8d. each. 


1903. Е 
7,785 EDELMANN. Electrodes for arc lamps. 
7,790 PARTRIDGE. Electric safety fuses. — 
Electric switch apparatus. 


pulling through rods for electrical conduits. 


: 7842 Burrau., Arc lamp. 


8,025 ScHROÓDEB. Swan electric lamp fitting with transveraely arranged 
plug sleeves for connection with the spring terminals. 
Electric machines for sawing logs and the like. 


exhaust valve combined for internal combustion engines. 
8,854 McLagan. Brushes for electric machines, . 
9,590 Von рев PorPENsURo. Manufacture of accumulator plates or grids. 
9,492 Matueson. Wire stretchers. ‘Dats applied for, April 25, 1902) 
14,551 Ѕомрн. Electrie controllers for motors and the like. 
14,555 Linpquist. Controlling devices for electric motors. 
Electric cutouts for alternatiog- 
current circuits. (Date applied for, Nov. 13, 1902.) 
16,965 RonsERTSON. Electrical fire-alarm apparatus. 
17,069 Rossman. Autographic or facsimile telegraphs, applicable also for 
curve tracing. 
17,185 Finzt and KonRopr. Field magnets for alternating-current motorë. 
18,841 Resp. Selective systems for electrical communicstion. | 
19,887 LaMME. Controlling apparatus for electric vehicles. (Date applied 
for, Sept. 29, 1902 ) 
20,916 Pace (International Electric Controller Co.). 
regulators. 
20,921 Heasy. Insulated conductors and producing same. 
21,090 Bout (Turner). Electric metera. 


Electric-curreut 


21,466 JrANNOT and BERMUDEZ. Arc lamps. Date applied for, Sept. 
12, 1905.) | 
22,696 WürrNEY. Electromaguetic motor for producing oscillatory move- 


ments. 

23,161 FLzss. Electrically-heated handles and hand wheels for motor cars 
and other purposes. 

23,254 D&ARSE and CRONsE. Ground anchors for cables and wires. 
23,663 SIEMENS BROTHERS & Co, (United Telpherage Co.). Telpherage. 
24.444 Green and PRR. Ship's telegraph apparatus. 
25,012 ApLER. Systems of electrical regulation. 
25,222 HonNsuv and ANGER. Protective device for circuits. 
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26,261 BaiLLv. Magneto-electric igniting devices for internal combustion 


engines. 
26,378 овон (E.A.G. vorm. W. Lahmeyer & Co.) Regulation of 
asyndironons, alternating or three-phase current electric motors 
and rotary converters. 
27,131 WiLkiNSON. Trolley poles. 
27,830 RENTSCH and ScHuBERT. Electric bell. 
28,399 SNYDER. Magnetic ore separator. 
28,417 WEINTRAUB. Operating mercury vapour electric lamps. 
applied for, Dec. 26, 1902.) 
28,769 Evans. (A.E.G.) Brakes. 
1904. 
226 Laporr and MacNavGHTON, Electric conductora for illuminating 


purposes. 


(Date 


COMPANIES' MEETINGS AND REPORTS. 
Marconi’s Wireless Telegraph Co. (Ltd.) 


The annual meeting was held on Wednesday, Col. Sir CBAur.Es EVAN- 
Ѕмітн, K.C.B., C. S. I., presiding. 
The SECRETARY (Mr. Heniy W. Allen) read the notice calling the 
meeting, and 
The CHAIRMAN said: I am sorry that Mr. Marconi cannot be with 
us on this occasion. His absence is in no way due to ill-health, and the 
reports which have been circulated that he was dangerously ill are with- 
out foundation. We had a telegram from him this morning, from Pisa, 
in Italy, informing us that he was quite well and was proceeding with 
his work. Eis absence is caused by the death of his father. With 
regard to the balance-sheet I do not think there is very much to be said. 
It is perfectly simple, and the entries s for themselves. There is, 
however, the very satisfactory feature that for & second time since we 
came into existence our receipts are in excess of out expenditure, tho 
excess this year being £10,607, against £5,459 last year. I would like to 
call your special attention to the fact that the shares in associated com- 
panies, which have a par value of £1,.576,500, are taken at cost – уіг., 
£5,239, and that the real value of these shares must certainly be repre- 
sented by & sum considerably in excess of the sum in the balance-sheet. 
The progress that has been made during the past year has been persistent 
and sustained. Inconnection with all the revenue-producing branches which 
we had established at the close of the preceding year, there have been satis- 
factory developments and increased income therefrom, and during the year 
. Mr. Marconi has, in connection with the long.distance work, been carry- 
ing on a series of experiments in improving the long-distance commu- 
nication. If, as is possible, and, indeed, natural, some disappointment 
may have been felt that the transatlantic wireless telegraphy has not 
yet been established on a commercial scale- -that the hope held out in 
the speech which was made last year that all the difficulties in connection 
with the transatlantic communication had been overcome, has not been 
fulfilled—it must be remembered that all scientitic progress, before it 
rests upon & foundation of certainty and security, must be attended by 
many unforeseen incidents and difficulties. These difficulties have been 
twofold: certain technical difficulties which are now thought to be com- 
pletely overcome, and difficulties in obtaining inland telegraph facilities, 
a matter which I shall deal with more fully later. The necessity of sur- 
mounting these difficulties has, however, compelled the board up to the 
present to postpone completion of the arrangements for transatlantic 
communication, which must necessarily be of a somewhat costly character. 
Our arrangements with Canada and Italy are of a very satisfactory 
character. The arrangements which are in progress or in contemplation 
with Montenegro, with Holland, with Iceland, and with other countries 
have been either explained or indicated in the report,and afford instances of 
the very numerous applications which have been received by the company 
for the extension of your system in all parts of the world, which, we hope, 
only require time and patience to bring to a successful issue. The 
12 months have, in fact, been mostly spent in concluding contracts which 
will, we confidently anticipate, result in considerable profits to your com- 
pany. Atlast year's meeting I told you that, as a direct result of the 
protracted negotiations that had taken place at that time, we were on the 
point of concluding final arrangements with the Admiralty and the 
General Post Office. As regards the Admiralty thesearrangements have been 
finally and satisfactorily concluded, and our relations with the great depart- 
ment are now, I am glad to state, of a most cordial and encouraging character. 
The anticipations which were then expressed have been fully realised. 
'There are now available for His Majesty's fleet the latest improvements 
of the system owned by your company, and considerable orders have been 
placed with us for the most up-to-date apparatus. That matter is con- 
cluded and finished. As regards the Post Office, however, the negotia- 
tions, involving several Gorernment departments, have been of a most pro- 
tracted and complicated character. The adoption, or recognition, by His 
Majesty's Government of the Marconi system as pre-eminently one which 
should command their confidence &nd support, was hedged round and 
fraught with difliculties that could not be patent to an observer noi 
cognisant, not only of the technicalities of the system itself, but 
of the ramifications of the great and far-reaching administration 
of the Post Office. Little by little, however, difficulties have been 
cleared away, obstacles have been removed, conflicting interests have 
been reconciled, and I am now in a position to inform you—as I do 
with the greatest satisfaction — that late yesterday afternoon the Post 
Office intimated to us their readiness to conclude an agreement of 
which the details had previously been the subject of discussion of a 
most exhaustive character; which agreement, in the opinion of 


your directors, will not only give the greatest satisfaction to the 
public generally, but will; also duly safeguard the interests of the 
shareholders of the Marconi Company. The far-reaching importance 
of the subject demanded that no final conclusion should be arrived at 
unless every point had received the careful examination that it required. 
The issues of this agreement must necessarily be of a very Widespread 
and, indeed, of a national importance, but your board believes that the 
decision that has now been arrived at is such as to justify the anticipa- 
tions that have been entertained by us, both as to the commercial 
value of the invéntion and also as to its national utility. The details of 
the agreement cannot, of course, be made public at the present moment, 
as they have now to pass into the hands ot our respective legal advisers, 
and to be duly embodied in contract form; but you may be sure that as 
soon as we are permitted to do so by His Majesty's Government, no time 
will be lost in giving you the fullest information as to what has been 
agreed upon. I am, however, in a position to say that not only do the 
general heads of the agreement clear away, as we hope, all possibilities 
for future divergence of opinion between the Post Office and ourselves, 
but they indicate not only the possibility but the probability that a far 
larger field will be opened for the operations of our system than we could 
possibly have anticipated some 12 months ago. Your board therefore 
consider, gentlemen, that the conclusion of this agreement affords 
solid grounds for congratulation. The progress that the Marconi 
Company has hitherto made has undoubtedly been due to the intrinsic 
merits of the system itself. Its development has necessarily met with 
many obstacles; with much prejudice, some of it from quarters 
where it could have been least expected to arise— prejudice mainly due, 
as we believe, to an inadequate comprehension of a very technical sub- 
ject--and to some open hostility. In this regard it has certainly been 
placed at a signal disadvantage with its foreign competitors, of whom I 
desire to speak with all possible respect. For in foreign countries, and 
especially in Germany, the scientific men who have turned their atten- 
tion to the development of wireless telegraphy have received the most 
gratifying material and moral support from their Governments and from 
the public. I need but to point to Germany, where His Imperial 
Majesty the Emperor has, by every means in his power, encouraged 
and fos'ered the development of the Slaby-Arco system. The policy of this 
country is apparently to withhold anything like Government support from 
any enterprise, however promising, until it has fully justified its existence. 
The recognition of these facts from such a quarter as the Post Office, and 
&fter such an inquiry, should oertainly afford our shareholders confidence 
and encouragement. And while recognising to the full the way in which 
our representations have been met by the Post Office authorities, we are 
inexpressibly indebted to the efforts, the tact, the patience and the 
energy of our managing director, Mr. Cuthbert Hall. In addition to the 
intimate knowledge that he has of the whole working of our system, he 
has brought to the performance of this most onerous and important duty 
a devotion to the interests of the company which, combined with his 
striking ability and good faith, and his determination to spare no time or 
trouble in the prosecution of this object, have very largely contributed to 
the success that we have now attained, and I trust that the meeting 
of the shareholders here assembled will join with the board in 
according to him that vote of thanks which is so justly his due. 
In view of the new responsibilities with regard to construction of new 
works and the development of our system which will devolve upon 
the company in consequence of the conclusion at which we have arrived 
with the Post Office, the directors will probably shortly make a new 
issue of shares, the details regarding which, as to issue and price, will 
be communicated in due course. I now move the adoption of the report 
and balance-sheet. 

Mr. H. J. DAVIS seconded the motion, and said that as an original 
shareholder and one of the first directors, he had great pleasure in stating 
that he highly approved of the decision arrived at with the Post Office, 
and he felt sure that the shareholders would be equally pleased when 
they knew the details. 1t was largely owing to Mr. Hall’s untiring energy, 
devotedness, and long hours of works that the conclusion at which they 
urrived on the previous day was due. 

No questions were asked, and the report and accounts were adopted 
unanimously. 

A vote of thanks to Mr. Cuthbert Hall was then unanimously agreed to. 

The retiring directors—Mr. Marconi, Mr. H. J. Davis, and Mr. W. W. 
aha M DE then re-elected, as were the auditors, Messrs. Cooper, 

ros. & Co. 


‘ 


1 , 
A vote of thanks to the chairman terminated the proceedings. 


Bournemouth and Poole Electricity Supply Co. (Ltd.) 


The seventh annual meeting was held on Thursday last, Mr. A. H. 
SaNDERSON presiding. 

The SECRETARY (Mr. H. B. Renwick) read the notice convening the 
meeting and the auditors’ certificate. 

The CHAIRMAN then said: We may congratulate ourselves on our 
prosperity during the past year. The progress of the company's business 
shows & substantial increase in revenue in lamps connected and applied 
for, and in units sold. The total capital expended on the com- 
pany's undertaking to Dec. 31 last was £286,889. 115. 3d., of which 
£55,433. 28. 7d. was expended during the past year. The largest item 
was in respect of mains, due largely to the fact that the accounts for the 
year include the cost of mains at Christchurch and at Pokesdown, as well 
as extensions under our Bournemouth order, 1890. "This expenditure is 
one, however, which has proved in the past highly remunerative. With 
regard to the Richmond (Surrey) Electric Light and Power Co., our 
investments in that company stand at £110,186, against £105,436 at 


Dec. 31, 1902, the addition representing further advances to that com. 


pany during the past year. Sundry debtors (£17,385) represent amounts 
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due from consumers in respect of current supplied, interest and 
dividends, &c., and the greater portion of this sum has since 
been collected. On the liability side of the balance-sheet you will 
see the capital paid stands for £243,232, against £225,000 at the 
same period of 1902. The additional amount is represented by calls 
received on account of 4,500 new ordinary shares issued in July last. 
Debenture stock also shows an increase (£11,003), and here again there is a 
further sum falling due in the current year of £48,997. Sundry creditors 
and bills payable are somewhat in excess of 1902, due to our expenditure 
this year having been much greater than it was in the previous year. These 
liabilities, however, have now been largely cleared off. The item of loans 
against security now stands at rather a high figure (£59,850 compared 
with £28,500), but the amount has been considerably reduced since the 
close of the year, and will be still further reduced out of the moneys 
coming in from the issue of debentures and further calls from the last 
issue of ordinary shares. The reserve from premiums received has been 
increased from the premiums received on the ordinary share issue, and 
after writing off the expenses of that issue this reserve shows an increased 
balance of £6,634. The directors have, I think you will agree, acted 
wisely in keeping this reserve untouched in view of any future contingency 
that may arise. The revenue account shows marked improvement, the par- 
ticular points of interest to you being:—Sales of current and meter 
rentals, increase £3,729, which, in view of the recent revision of our 
charges for current, is a most satisfactory feature. Gross receipts exceed 
those of 1902 by nearly £4,000, or practically 11 per cent. On the debit 
side there are increases in several items, and, on other hand, certain 
decreases. With increased business we must anticipate increased 
charges, but, taking the figures as a whole, I think they bear a reasonable 
relation to the increase in revenue and the increase of volume in the 
company’s business. The net revenue account shows that the amount 
standing to our credit, after bringing forward the net balance from last 
year, is £22,607, an amount considerably in excess of last year’s figures. 
On the debit side, interest charges have increased by nearly £600. This, 
in view of the large capital expenditure during the year, gives strong proof 
that the company's finances have been economically managed, as 
it represents only slightly over 1 per cent. on the capital expended 
during the year. On the vexed question of depreciation there are 
many opinions. We have this year placed £3,000 out of revenue to 
credit of depreciation, and this sum may not altogether meet the views 
of our critics, but it is an increase on our last year’s provision of £500, 
and is a step in the right direction, particularly when I tell you that 
we have made a further reserve in the way of special redemption funds 
of over £1,100. I may, therefore, repeat that we have every reason to 
congratulate ourselves upon the all-round progress we have made during 
the past year. There is an increase of nearly 260,000 units scld, of 
19,542 lamps applied for (compared with 13,343 last year), and this 
increase is a record in the company’s history. We cannot, of course, 
promise that it will be maintained, but І "ат very hopeful. Since the 
close of the year there has been a very marked improvement even on these 
figures, the improvement in lamps applied for representing about 54 per 
cent. over the corresponding period last year, and the units sold an 
equally satisfactory rate of increase. The number of lamps for this 
period of 1903 was 2,883, and for 1904 4,441. During the past year 
additional generating plant has been erected at Bourne Valley, and I 
think we shall not have to increase the generating plant there to any 
extent during the next two years. Christchurch station has been com- 
pleted, and supply was commenced in June last. The company has 
secured from Christchurch Council a contract for lighting the public 
streets. The Richmond Company, too, continues to make satisfactory 
progress, and we consider the future prospects of this company fully 
justify our anticipations. I now move the adoption of the report and 
accounts. 

Dr. HOSKER seconded, and the resolution was carried unanimously. 

Resolutions approving the dividend, re-electing the retiring directors 
(Dr. Hosker and Mr. F. E. Savory) and the auditors (Messra. R. H. Marsh 
& Co.) were then agreed to, and a vote of thanks to the chairman 
trminated the proceedings. 


ELECTRIC LIGHTING AND TRACTION CO. OF AUSTRALIA (LTD.)—At 
the meeting on Monday, Mr. J. B. Braithwaite said at Melbourne the 
Corporation had purchased the company's mains inside the city and had 
erected a power, station with the view of supplying themselves, so that 
the final portion of the city load was transferred from the company’s to the 
Corporation's station at tho end of the previous financial year. The 
gross lighting revenue from Melbourne was £7,981, against £21,223 in 
previous year, so that the loss of the city load meant a decrease of £14,000 
in their receipts. Owing to a saving in working expenses the 
actual profit on the station was only £5,400 less. It was hoped that this 
profit from the Melbourne station would show steady improvement. At 
Adelaide, where they had orders both for the city and suburbs, the 
revenue from lighting had risen from £3,275 to £6,348 and from £369 
to £1,345 for power. The progress at Geelong did not show so well. 
The loss at Port Adelaide had been reduced from £413 to £71. If the 
proposal to connect Fort Adelaide with Adelaide should be carried out, he 
had no doubt the former would prove a source of profit in the future. 
The increase in lamp connections at the three stations was proceeding 
at an accelerated pace, and the reduction in working expenses was also 
making satisfactory headway. The profit for the present year should be 
sufficient to pay the whole of the debenture interest, standing charges 
and bank loan, but there was as yet no prospect of any dividend on the 
preference shares. 


GREENOCK AND PORT GLASGOW TRAMWAYS CO.—At the meeting 
on Friday, the chairman (Viscount Emlyn) regretted that differences 
still existed between the Corporation and the company. The former 


claimed under the lease on account of the working for 1902 £1,523. 15s. 
on account of profits. The directors were advised that the claim could 
not be substantiated, and, therefore, no allowance had been made for it 
in the accounts. 


LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—At the meeting on 
Wednesday it was reported that the number of units sold during 1903 
was 187,197, an increase of 24,729 over 1902, and the receipts were 
£3,791, against £3,521. The reduction in price for electricity by 1d. per 
unit on July 1, 1902, had reduced the income for the first half of the 
year, but had been fully justified by increased consumption over the 
year, aggregating 3,344 additional lamps, making the total lamps con- 
nected at Jan. 1 14,000. Expenditure on mains during the year was 
only £2,150. It was, however, found necessary to put down additional 
plant to meet the demand and the anticipated increase, and the gene- 
rating station in Waterloo has, therefore, been enlarged, and one set of 
plant capable of supplying 1,000 lights has just been put in position. 
The new portion of the building is capable of containing a further similar 
set, making the total capacity of the station when fully equipped equal to 
about 20,000lights. A dividend at the rate of 3 per cent. per annum 
(less tax), making 4 per cent. for the year, has been declared. 


WINCHESTER ELECTRIC LIGHT AND POWER Co. (LTD.)—The chair- 
man (Mr. T. F. Kirby) presided at the meeting last week. The directors’ 
report stated that the equivalent of 7,301 8 c.p. lamps had been added 
during the year, making the total connections 85,557 8 c.p. lamps. A 
dividend for the half-year at the rate of 7 per cent. per annum was 
passed, making 54 per cent. for year. Additions have been made to the 
plant, and the accumulators have been replaced by a larger set. 


— .. —— (— 


CITY NOTES. 


— — 


MEMORANDA.—Bankrate 4 per cent. (since Sept. 8, 1903). Price of 
Bilver 254d. per oz. (March 30). Consols 864—861 for money, 85 5, —86 ү, 
for account; 2j per cent. annuities 853—898 (March 80). Consols Pay Day 
April 7; Stocks and Shares Continuation Days, April 12 and 26; 
Ticket Days, April 13 and 27; Pay Day, April 14; Mining Share Oarry- 
over Days, April 11 and 25. 


CITY OF BUENOS AYYES TRAMWAYS CO. (LTD.)—A balance dividend 
of 4s. per share for the six months ended Dec. 31 has been declared. 


DEWSBURY, BATLEY AND BIRSTAL TRAMWAYS (0. (LTD.)—The 
report presented at the meeting on Wednesday stated thatthe total revenue 
for the year amounted to £8,524 and expenditure to £6,316, leaving a 
мо! | £3,207. A dividend of 6 per cent. on the ordinary shares was 

eclared. 


GATESHEAD AND DISTRICT TRAMWAYS CO.—A dividend of 3 per cent. 
has been declared on the ordinary shares. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—Subscriptions are 
invited to an issue of £350,000 44 per cent. debenture stock at par. 
forming part of a total authorised amount ranking pari passu equal to 
one-half of the paid-up capital of the company for the time being. 
The authorised share capital of the company is £1,500,000 in 500,000 
cumulative preference, 500,000 ordinary and 500,000 deferred shares, all 
of £1 each. Of these shares, 1,032,555 have been issued, which includes 
the whole of the preference shares, rather less than half the ordinary 
shares and about three-fifths of the deferred shares. On 40,750 of the 
ordinary shares only 6s. per share has been paid. The present issue is 
offered for subscription on behalf of the Metropolitan Electric Tramways 
(Ltd.) by the Electric and General Investment Co. (Ltd.) and is payable 
£5 per cent. on application, £25 per cent. on allotment, £35 per cent. 
on May 2 and £35 per cent. on June 1. Interest is payable half- 
yearly, in July and January ; the first payment will be made on July 1 
next. The stock will be transferable in multiples of £1. The original 
company was registered in 1894, and as the result of negotiations and 
engagements now owns the majority of the shares of the North Metro- 
politan Tramways Co. and of the Harrow Road and Paddington Tramways 
Co. In addition, the company owns 8} miles of tramways in the north 
of London, 7} miles in the county of Middlesex, and 1} miles in the 
county of London, running from Finsbury Park and Stamford Hill, 
through Wood Green, Tottenham and Edmonton. Full information 
relating to the company’s undertakings are set out in the prospectus, 
with which is issued an instructive sketch map of the lines and routes of 
the company’s tramways. Copies of the prospectus can be obtained from 
the bankers, the brokers, and at the offices of the company, 101, Finsbury- 
pavement, E.C., and from the Electric and General Investment Co. (Ltd.), 
1 and 2, Great Winchester-street, London, E.C. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.— The 
director2’ report states that the work of the Bridgend station already 
shows good results, and the business in that district is increasing. The 
stations at Pontypridd and Cwmbran are now ready to supply current. 
The buildings at the Neath station have been completed, plant is in 
course of erection, and it is anticipated that this station will be at work 
in about three months. 


UNITED ALKALI CO. (LTD.)—At the meeting on Friday the chairman 
(Mr. J. Brock) said the gross profit was £385,185, or £48,843 less than 
last year, which was accounted for by the grea’ fall in the selling price 
of bleaching powder and chlorine products. 
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taking and property, present and future, including uncalled capital. 
NEW COMPANIES, STATUTORY RETURNS, LIENS | Holders, Davey, Paxman & Co. No trustees. Previously issued of same 
REGISTERED, &o. 


series, £82,000. 
— Фф 


COWPER.-COLES GALVANISING SYND. JUTD:)— Issue on March 10 of 
debenture for £100, part of series created Jan. 15, 1902, to secuie £1,200, 
NEW COMPANIES. 
ANDYER (LTD.)—Reg. March 16, capital £1,000 in 1s. shares, to 


charged on company’s property, pens or future, except uncalled 
capital. Holders, Sherard Cowper-Coles & Co. No trustees. Previously 
acquire any patents, rights and inventions relating to the generation, 
production and distribution of electricity or electric impulses or to the 


issued of same series, £1,000. 
CORK ELECTRIC TRAMWAYS AND LIGHTING 00. (LTD.) Lien reg. 
detection, discovery, localisation and determination of the position of 
underground metallic lodes or bodies of ore, metals, &c., to adopt an 


March 18 for £3,000 debentures, part of £110,000 ; amount previ 
issued £107,000 ; charged on companys' property situate in Cork. 
agreement with E. J. Dyer and others, and to carry on the business of 
electricians, engineers, metallurgists, Фо. 


HEBERLEIN CO. (ІТр.) Бер. Feb. 29, capital £10,000 in £1 shares, 
to carry on the business of manufacturers of and dealers in engineering 


— — — MÀ =r — 


— — — — ſ—äp—— ͤ ñ·᷑; 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
2 Ina. 


| AGGREGATE, 
Lino. | 
{ 


and industrial material, machinery, stores and appliances for railway (a) Noo ,— 18 
brakes and other purposes and for heating or electric lighting of railway weeks. Amount. | po ог 
and other carriages, vehicles, &c., also of electrical and mechanical engi- MES | Bp xu u^ E 
neers, &c. First directors are Hon. W. F. B. Massey Mainwaring, M.P., | Aberdeen Corporation ...... t , 51,706 |+ 10,889 
W. Binns and F. C. Fairholme. Reg. office, Suffolk House, Laurence е аса өөөнөн p“ 6 i e 
Pountney-lane, London, E.C. Brig ын : 1% |- “© go 

UNITED ELECTRIC TRAMWAYS, MONTE VIDEO ( LTD.) —Reg. March 24, | Barrow .......................... + 847 |+ 506 
capital £500,000 in £10 shares (20,000 preference), to enter into agree- Bexley District pommel ies. an * | 3.601 is 
ments for acquisition of shares or debentures of La Sociedad Comercial | Birmingham Corporation... А 8,472 йз 
de Monte Video, to acquire or construct, maintain and work tramways, | *Birmingham Tramways Co + 60,820 + 2,749 
light railways or other means of communication in any part of the world, tt ca Dl sedi өзө M 48198 + 284 
to manufacture, maintain and use locomotives, cars, rolling stock and | Blackpool and Flesteogd. - 2,394 188 
plant for same, and to carry on the business of iramway, railway, motor, pisckp') St. Anne's Lytham + 8,192 + 2548 
cab and omnibus proprietors, carriers of passengers an goods, &с. Reg. | Bolton Fporation е - 5141 + — 8,708 
offices, Basildon House, Moorgate-street, London, E.C. "Bradford Corporations Sup Ё s 

Brighton Corporation = 45598 + 9,84% 
STATUTORY RETURNR. B e Tramways ......... T 18,544 — 


COSTA RICA ELECTRIO LIGHT AND TRACTION OO. (LTD.)—In the 
return to Jan. 18, the capital is given as £130,000 in £1 shares, all of 


А Corporation ......... - ae 
which have been taken up. £1 per share has been called up on seven and Sono Tramways Oo. -R4118 454,908 4 276.781 
£7 has been received. 129,993 shares are considered as fully paid. Camborne-Redruih ЕЕ ye 2 a = Ж Ж 
Mortgages and charges, £159,650. Сега ON pain sies : B - |j І 

CROWN ELEOTRIO HEATING 8YNDICATE (LTD.).— The return to Dec. 31 | Central London Railway - + 91,825 |+ — 985 
gives the capital as £5,000 in £1 shares, all of which have been taken Oliy & South Ioni e bá io t Ет 
up. £l per share has been called up and paid on 1,150, and 3,850 shares | Cork Electric Trama Co. . : 4.611 111 
are considered as fully paid. No mortgages or charges. Darwen C orakon 1 я 1 570 T 700 

DIRECT UNITED STATES CABLE OO. (LTD.)—In the return to Feb. 9 Dover Corporation. : wis 38g 
the capital is given as £1,300,000, in 65,000 shares of £10 each, of | Dublin & Lucan Railway... + 1,167 + 77 
which 60, 710 have been taken up. £1,214,200 is considered as paid. Bad „ Е EIC 52,077 + 570 
No mortgages or charges. Dudley—Stourbridge. + 8,000 + 410 

EASTERN TELEGRAPH СО. (LTD.) The return to Feb. 10 gives the erg dus аула көө T ne a 
capital as £6,000,000, in £4,000,000 ordinary and £2,000,000 preference | Gateshead & Dist. Tram H 9449 — 3880 
stock, of which £3,999,890 ordinary and £2,000,000 preference stock has classy Co anoo ARE H 938 + 55,82 

i M —Nort E eo 29 | 
кү т up. £5,999,890 has been received. Mortgages and charges, üt NOn & City Rly. at i = | 

, , . Greenock & Port Glasgow.. — 5,112 + 628 

ELECTRICAL CANAL HAULAGE OO. (LTD.)—According to return to | Halifax Corporation —.—4 + 63,849 + 6,479 
Feb. 15, the capital is £3,000 in £1 Shares, seven of which have been epool Tramways ...... | H 8,631 — 294 
taken up. £1 per share has been called up and paid. No mortgages or | Huddersfield ................ | " ЖАШ ОШ 
charges. n l Cor а, 8 v qi av: | + B i+ 8,265 

HART ACCUMULATOR CO. (LTD.) -According to return to March 16, the Ipawioh Corporston. 77. à 5405 | 
capital is £40,000 in £1 shares, all of which have been taken up. £1 per | Isle of Thanet Co. ........... i m 
share has been called up and paid on 17,500, and 22,500 shares are con. | Kidd sel air e AN | i-o 63 
sidered as fully.paid. Mortgages and charges, nil. Note. —The capital | Tanarkahire Tra D = 6.853 ves 
was increased to £60,000 by the creation of 20,000 new preference shares | Leeds Corporation 279,330 |+ 15,591 
immediately after return was filed. mM | Dorpo n Wege. + 113, 100 н 8,078 

KENSINGTON AND * ELECTRIC LIGHTING co. (LTD.)— оон County Cound! - ES aa 
In return to March 3, the capital is 350,000 in 50,000 ordinary, 10,000 first тезо!Ь........................ s A MP 
preferenoe and 10,000 second preference shares of £5 each, of which „ » T M 055 I yt 
21,000 ordinary, 10,000 first preference and 10,000 second Preference | Merthyr . . . ...... + 209 + 7167 
shares have been taken up. £5 per share has been called up on 15,968 | Middleton ..................... t 85 7.6% 1+ 186 
ordinary, 10,000 first preference and 10,000 second preference shares, and pine ы Oorp. " + 33) 41,8 '+ 6,652 
£179,840 has been received. £25,160 is considered as paid on 5,032 | Oldham, Ashton Hyde. 5 mu 5312 - 307 
ordinary shares. Mortgages and charges, £90,000. Debenture stock | Perth (W. A.) Elec. " + 205 16,77 |+ 2,914 
issued by company in conjunction with Notting Hill Electric Lighting Co., | Peterborough .................. " = 1,21 127 
£135 000 e аси ТЕТТЕ T + 50 4 А соо 

, . ortamou rporat ion 5 = 391 * 

LONDON ELECTRIC WIRE OO. (LTD.)—The return up to Feb. 12 gives „е: — e " + 159 17,865 |+ 1,498 
the capital as £150,000 in 20,000 ordinary and 10,000 preference shaves F ipe ЛҮ oy 
of £5 each, of „which 15,807 ordinary and 5,956 preference have been Salford Corporation Verde ч i oem 
taken up. £5 per share has been called up on 8,087 ordinary and 5,956 | Sheerness ——.—————o.v n —— 431 а 
preferenoe and £70,215 has been paid. £38,600 ів bonsidered. as paid on e . 8 pron p ow о 
7,720 ordinary shares. Mortgages and charges nil. Southend Corporation ...... DG + 15,482 |+ 9,950 

MUNICIPAL ELEOTRIC LIGHT AND POWER OORP. (Er.) According Southport Tramways ..... | Г 1 soa 4M 
to return to Jan. 7, the capital is £25,000 in 2,490 ordinary shares of £10 Sunderland Corporation e M + - n F | 
each and 100 founders' shares of £1 each, of which 87 ordinary and 30 | *Swansea Trams . Г» + а 4982 |+ 168 
lounders' shares have been taken up. The full amount has been called | Taunton Creme sereo soseo sas " - 7 506 |- 25 
up on each share and £400 has been received. No mortgages or charges. | jynemouth and ске. i = a 3008 5 

NORTH WALES AND DISTRICT LIGHT RAILWAY AND ELECTRIC POWER | Wallasey District adr pac Ж, ME 84,714 |+ 4,028 
SYND. (LTD.) —The return to Jan. 26 gives capital as £1,200 in 12 shares West Hom Cürporadon т |+ E 1,043 | й 
И £100 each, 11 of which have been taken up. £924 has been received, MSN FIDA MES PANE is 251 — 19 

eaving £176 іп arrears. Mortgages and charges, nil. Wolverhampton District ot DT | oe . ee 

MORTGAGES AND CHARGES. — "| от "pni Le N Toad 
CHISWICK ELECTRICITY SUPPLY CORP. (LTD.). Issue on March 16 of | Yorkshire Woollen District ,, + 38865 и | бий 1.888 


£1,000 debentures, part of series created by resolutions of Nov, 2. 


(a) Those with the 
1900, and March 8, 1901, to secure £50,000, charged on company's under. comparisons are correspo 


nana period last year, 
*Раг1у electrical. t Minus 3 days | Minus 9 days. I Plus 8 days. $ Plus 9 days 
G 


Ё Price B ‚Йй BUSINESS, 5 Price E BUSIEBB 
: E NAMB. Tues., E pis nad 6 DAYS TO : E NAMA. Tues. Ей Davian t DAYS T 
B Mar. 29 95 MAR. 29 Mar. MAR. 99, 
a > a 3 
| Low- tligh-| wn- 
5| 2/6 Anglo-Arg tine fh 60000,0075 Om. I.] 41—5 6 0 0 April, Oct 4n 41 5 8/0 | © . (fully ра e а-ы Augus ..| ..| .. 
St. 6% | Do. Permanent 6% Deb. Stock ....... | 198 190 412 4 . | oe St. 67 | National Co. Pref 8 100 —102|5 18 8 1013 
86. 184/2 | Auckland Elec. Trams 5% Deb. (red.) 98 —100 T" x | USt 6% | Do. Det. Stock . . . ... . . „| 80 —88 6 10 82 7 
1010/0 . ыыр. че) iiid isi esse НИТИ 6 06 50 ВИ M NET 10| 6/0 | Do. s per Cent. Cum. Ist Pref......| 12—14 |4 5 9 | Feb, Aug 1 5 
10| 5/0 Do. gum Aeeessee| 9 —10 |6 0 0 ЁЁ Е .. | 10 6/0 | Do. 6 per Cent. Cum. 9nd Prei. 12—14 |4 5 8 | Feb, Aug 
Bt. Wx) Do 4470 Deb. Stock (red.) . . 90 —05 414 9 Ку МЫН. Ж» 6| 246 | Do. брег Cent. Non-Cum. зга Pret... 5 4 15 8 | Feb, Aug | 58 Sy 
100| 5% Do. 5 per Cent. Debs..... 95—98 |5 2 0 Ms i , St.] 84% |* Do. Dub. Stock 8j per Cent. (red.) ...| 94 — 818 1 | June, d cus 
b| .. | Brisbane Electric Trams. "Invest. Ord. 14—24 ES vs T St. 4% | Do. 4 per Cent. Deb. Stock (red.) ere 98 —100|4 1 0 $5 100 | 97} 
5| 2/6 | Do. р Cent. Cum. Pref. ............ 8 517 8 as 4 10 / Orientajl„sl . . . . thou . nd 1 618 4 April Oct | .. | .. 
St.] 447 Do. per Cent. Deb. Prov. Certs. . 97 —102 4 8 8 es 97 | 1 ..| Do. 6 per Cent. Cum. Frei. | 1-—1$ va A a 
10) 87 Bristol ways and Carriage Ord. . 19 —20 | 410 0 Feb, Aus 5 3/0 | United River Plate КН 5 16 8 |July...... i 
10| 47 | Do. Cum. Pref. (fully paid) . . 10 —10} | 818 0 Ж "1. E 59/6 | Do. ö per Cent. Cum. Pref. ............ 416 3 June, Dec 4 
Bt. 97 Do. 4 per Cent. Hebe. оь 106 —108 | 3 14 0 | Feb, Aug | .. St. 5% * Do. spa oai Deb. „Бой (rol). Per 102 - 106 | 4 15 3 June, рес| .. 
| 6% | British Columbia Elec. Riwy. Def. Ота. 93 —96 | 8 8 8 s eh eee 
St.] 5% | Do. Pref. Ord. Stock nl . 98 —101 5 0 9 2 98% 98 ) m Blackhe ELECTI тна ure rd. (t. p.) E is "T la 
10 5/0 Do. 5% Cum. Perp. Pre Pref. 103—1 4 18 0 ee ee ° + 1| 0/83 Do. Cum. Pr „ 6 „ 6% „ „ „ „ 06% %%% % %% % 1 1 ee ee oe on 
4| 4 Do. 4f per Cent. 1st Mort. Debs. ....../108%—105%| 4 7 0 M . | .. 8t. | 44% |f Do. 44 lot Db, Stk. pr. Gta. (rd. Kon.) 118 —116 | 817 7 e m ES 
100| 447 Do. Vancouver Power Debs.......... —101 4 9 1 А * 1016/0 Bournemouth & Poole Elec. Sup. bios 123-1 5 18 6 ee eje 
10 6/0 | British Elecwr: Traction Ord............. 4 |8 8 6 "m 8i 10| 4/6 . 4j per Cent. Cum. Pref .......... 9$$—10$|4 5 9 ee Rp s 
1| 6/0 | Do. S per Cent. Cum. Prei. 91—103 | 5 14 4 | Feb, Aug | 10А 10 о ро. 4 Cum. Second Pref. . . . . . . 10$-11$| 6 4 4 es eje 
8t.| 5/0 |t Do. r Cent. Perpetual Debs . 117 —120 4 3 4 ss 121 120 43. рет ont Deb. Stock (red.) . 101 —104 4 6 7 ее ele 
5| .. Basan yres and Belgrano Отаӣ.......... 21]—8 a ve 3A; 8 3t. di protest t) EL Lt. & Power lstDobs. 100 —108|4 7 5 РА „| e 
6| 8/0 6 per Cent. A" Cum Prei. — 41 5 4 0 v 3i ed b Brompton & Kensington Elec.Sup.Ord.| 101—103 4 13 0 is E 
8/0: | r aec sepia róned 514 8 es 5j 8 3/6 } Do. 7 per Cent. Pre „| 9$—101|8 8 4 | Mar, Sept; ..| - 
St. 5% | Do. Cent. Debs. ..................... 104 —107 | 418 6 E 5 ; 5| 80 | Caloutta Electric Supply Ord. ........ ej-7 | 41210 " e. 
St.“ 6% | Do. б 2nd Deb. Stock Prov. Certs. | 98 —101 | 4 19 6 sis .. st.] 4% | Ventral Elec. Sup.Co.4z/Gusr.Db.Btock| 106 - 109 | 8 18. 8 » sb 
dt. 57 | Buenos Ayres Etec. Trams Co. (1901) : 6 4/0 | Charing Cross & Strand Electrio Sup ..| 7 1) 5 6 8 Feb, Aug 7, 
595 Deb. Stk. 473 S 98 —100 5 0 8 „1. Д Bl 2 | Do. 4 per Cent. Ргеї..........--.-..-... 61—54 | 4 5 9 | Feb, Aug) 555 
5 2/6 | Calcutta Tram ways . 61—71 49 8 p 1м! 6н 5 938 | Do. City Undertaking 47 Om. Ргеї 4j—5 |410 0 Fa M 
100 a Do. 43% lst Deb. Stook red.) ....... ‚| 105 —108 | 4 4 0 4 TV 107 51.7] Do. (19.3) 4} - 5 Js : Ji 
ЦІ Cape Electric Tramways Shares......... 11—2 8 0 0 we „ 148 St.) 4% Do. 4% Deb. Stock (red.) .. го... 101 —103 | 8 18 5 L eje 
St.] « | Central London Ordinary Stock ......... —9 4 6 6 June, Dec | 983 | 91 6| 86 |tChelsea Electric Supply Ота............... 53-63 | 4 8 0 wef ; e 
St.] 4% Do. 4 por Cent. Pref. Stock ............ 98 —101 | 8 19 9 i 4] .. st | 43% Do. 4 per Cent. Deb. Stock (red.) ...| 106 —100 | 4 8 1 | Jn, Dec .. 107} 1071 
Bul 4% | Do. Deferred Btock ................... | 85—88 |411 8 . .. M 11 5/0 | City of London Electric Ligh dri 101—103 4 18 0 | Feb, Aug 104 10 
10 47 Do. 4 per Cent. Debs.. ....... ........... 110 —118 | 811 8 : : .. 16| % Do. 6 per Cent. Cum. Pref. ............ 18—14 | 4 5 9 | Jan, July | 133 | 13, 
5| 2/6 | City of Birmingham Trams.5% Cm.Prf.| 4i- 415 8 à sd] Ist. 5x |" Do. 5 per Cent. Deb. Stock (гей.)..... | 121 —126 | 819 4 Jn, Dec . 125 12 
10| 4% | Do. 4 per Cent. lst Mort. Debs. ...... 99 —1 819 0 .. St. 47 | Do. «7 and Deb. Stock tred.) . . | 101 —104 | 4 e 7 as eje 
dt. 2% | City and South London Rly. Con. ont 49 —52 |411 4 Feb, Aug | 513 40 10 4/0 |tCounty of London & Brush Prov. Ота 7-8 Боо is il т 
Bt. 5 | Do. 5 per Cent. Perp. Prei. (1891) ... 122 —195 | 4 0 8 | Feb, Aug 1221 .. Ш 1: 60 Го. 6 per Cent. Cum. Pref..... 11 —12 5 0 0 | Mar, Sept 11 | 1 
St.. 57 | Do. е. ССО РОКИ 119 —122 | 4 2 0 e: Ist. 41 44% Deb. Stock (all paid) (red.) 103 —109 | 4 2 11 v er 
Se | Do. (1901)..................................... 118 —3121|4 2 8 eS] Bt | 27,64 Do; Second Deb. Stock Prov. Certs..| 99 —102 HE ie „| е 
Bt 4% | Do. 4 per Cent. Perpetual Debs ...... 109 —112 | 311 7| May, Nov| ..| - 5| 20 | Folkestone Electricity Supply Co. Ота. 61—63 |4 0 0 ua эе 
10| 6 | Dublin United Trams. (1896) Ltd., 193—194 | 4 1 6 i uU] ZW i| С: Havana Electricity Co. sh 94—10} M % we | е 
10| / | Do. 6 per Cent. Pref. ..................... 15 ~16 |315 0 = "uS 6| 36 | Hove Electric Light Ord... sess 76-84 |5 0 0 ж en ae 
5| 6/0 5 gt. & Tract. of Aust. 6% Cm. Prf.“ 14—£4 |18 0 0 . D „Ist.. | Tof W. Elec Lt. &rowers}% Db St (red.) 100 — 105 ae we e 
5% 5 per Cent. Deb. Stock (red.). . 92 —97 |6 8 1 | Н 7 | .. | Kalgoorlie Elec. Powe-&Ltg.6950mPrf.| 3° is - ee . 
100 .. Gt. “No ern & City Rly. Prf. Ord. (47) 541—060) | 412 2 a 63 | 6 5| 70 Konsingtn & Knghtabdge Ord Mv 11 —12 |5 0 0 ee lif 
101 8/4 | Gt. Northern, Piccad y& Brompton E| 6% | Do. 6 per Cent. 1st Ргеї................... 6)—7 4 6 9/|Jan,July| - 
- Ord., Speyer Bros. Scrip Certs. .....| 9 —10 i$ e]. St | 19 |fKensingtn. & Kagtbg .Co. &NottingHill 
10| 107 |t Impe rial 1:amwayg ri. "e 184—193 | 4 12 4 Mar, Bep! ds 85 Co. (Joint Station) 4% Deb. Stck. (red.) 101 —104 | 8 16 11 - e 
10| 6% |t Dol. 6 per Cent. Pref. sese ceceo] 14—14 4 210 ss >| .. | London Electric Supply Ord. ............ —WH Sis "i e 
Bt.) 44% |t Do. 4j per Cent. Debs. а.о 108 —110 | 4 110 Тал, n, July . ГЕЈЕ Do: Сри Cent Pref. eese 44-5 6 0 0 
6| 9/6 | fale of Thanet Elec. Trams & Lt. 5% Pt.| 31—4 6 50 Bt.| 4% per Cont. 1st Mort. Deb, 94 —97 4 8 7| Mr,Jn,8,D 
St. 4x | Do. 4perCent.Deb.Stock ............ 90 —93 |4 6 0 eS] 1496 {Motropolita tan Electric Sup. Ord. ......... 18 —19 | 412 1 | April, Oct ü d 
10| 14% |tLiverpool Overhead Railway Ord. 413—414 2 16 5 | Feb Aug 5 14 jt Do: per Cent. Cam. Pref....... 53— 439 
l|5z |f Do. ра Cent. Pref.............. — 91—104 | 4 17 6 Feb, Aug . 184. 4/7 per Cent. Deb. Stock Ist Hort. 109 —118 | 8 19 6 In, Deos. 
St. 47 |f Do. r Cent. Deb. 984 —100)| 3 19 10 | Jan, July | .. | .. St. 37 per Cent. Mrt. Db. Stock (red.)| 96 — $11 9 e — * 
l| 5/0 Loton nited Trams. 6% Cum. Pret. 114—113 | 4 5 2 N 118 | 13 (100 «417 Midian dk lec.Corp.for P. D. Ist Mort. Db. 95 —98 |411 9 - ej 
Bt.) 4X | Do. 4% 1st Mort. Deb. Stock... 101 —103 | 818 5 ii 1021 (1013 || 1 | 60 | Notting Hill Electric Ord... ses. 18 —14 |4 5 9| March. 
St.. | Mersey Con. Ord. Stock. . ТА 6 —9 85 si . 100 4% | Do. 4 Cent. 1st Mort. Debs. . . 99 —102 819 0 .. sa P. 
St... | Do. 8 per Cent. Perp. Pref. —. 12 —16 2 b| 4/0 | Oxford Electric Ord. ..................... 69-6 | 6 8 4|March — е 
St.. | Do. 4 per Cent. Perp. Debs. ............ aia a .. st. 4% | Do. 4% Deb. Stock . . . . . . . ... 90 —99 |4 0 9 = — 2 
1| .. | Metropolitan Electric Trams Def ...... — е i - 1| .. | Rand Electrio.................. . , j-1 as . puse 
J| 0/6 | Do. 5% Cum. Pref. ........ ............... — 5 0 0 н .. 100 447 Royal Elec., Montreal 4 % Ist Mt. Deb.| 99 —102| 4 811 TENE 
100 5% | Montreal St. Rly. St g 57 Mri. Dbs.(1908)| 101 —108 | 4 17 3 E . 5 96 | St. James & Pall Mall Elec. Ord....... 14 —15 | 416 8 | Feb, Aug | 14 
100 44%| Do. Sterling 44% Debs.(1922)........ 104 —106 | 4 411 К: ‘ 6| зе | Do. 7 per Cent. Pref. .... 8—9 |817 9 | Feb, Aug 5i 
6| .. | New General Traction Ord. .......... i " be .. st. 352 Do. 34 per Cent. Deb. Stock (red.) ..| 97 —100 | 8 10 6 ie el 
ar .. | Do. 6 per Cent. Cum. Pref. ........ 14—24 T May .... | 5| 4/0 5 Markets Eleotrio Sup. Ord...| 3 —8} |614 8 a} 
t. 5% | Perth(W.A.)Elec.Trams.lstMt.Db.Stk.| 99 —102 | 418 0 . .. st. 4% | Do. 4 per Cent. Deb. Stock 8 —90 |4 9 6 n 2: 
1010/0 | Potteries Electrio Traction Ord, ...... -9) |5 5 8 $ р 6] зо | South London Kleotric Bu ply бй... 8-8 |4 5 8 н. Я 
29 50 Do б per Cent. Cum. Pref. ........ 9 —10 | 5 0 Feb, Aug СЕ" 5| 26 | Urban Electric Sup ly Ord. . 5 5 0 0 Hoe 
t. 44 | Do. 43 per Cent. Deb. Stock ........ 103 —106 4 5 11 E x 6| 26 | Do. 6% Cum. Frel. 44-5 |5 0 0 к Е 
l| .. | South Lancs. Elec. Trac. & Power Ord, a ся „Ыр 6| 7,0 Westminster Electric Supply Ord. .. 19) 133 5 0 0 | Mar, Sept 18: rj 
Bt. Do. 4% Deb. Stock (07 paid] -..- | MEE BEES 46) т үн c lie Vaud ими Tii 
* ee е е ee ul oe ° U 
Bt.| 8% | Waterloo and City Or „| 88—91 |3 8 в June, Dec | cst ad ]| 6d. id. E MAN Со. 6% Cum. 42 4—4 [10 0 0 т - 
11 -- | Aron Electric Meter 6% Gam Pref... з - Mar, ept| e, > 
5| 40 British Insulated & Helsby Cables Grd. 5 в 1 July. Feu) 1 
TELEGRAPHS. b is Do. бр т Cent. Pref... Soll | ota 6 4 4 Jan, July 
10] 49 |* a St. 43% А 0 jos — 411 AME ЭЕ. 
10 2 F . Deb. (red.) 234 3 18 b PAD UE. 8t VA British ''homs' n- Houst/n417 1st At. Db. 101 —108 4 7 5 B | js 
10 Do. 5 per Cent. Deb. € " Е тео | 5| 8/0 Pa Westinghouse 67 Pret............. 84-4 |7 12 ee aa 
St./16/0 Angio-Ameri Оаа .. 48 —51 |518 8 F, My, Ag. N St. 4X т Cent. Mort. Deb. Stock - 93—96 [4 8 4 „ h | 
Bt. % | Do. Preferred...) #1 —98 |8 9 0 le 92 91 2% Brash Electrical Engineering icons qu Sc Matan. d 
Bt. 2/0 | Do. Deferred .. Поне  6}—7} | 1 7 6 |F.My Ag,N тан, 200, e por Сеше Frer чов 2-1) | 9 18 o Mans 
1 gs | Conse Teenie Cepa Be - 199-10 4 р . | ge ах) ро. 4 pac Сен Рер ist Deb. stock) 90—09 | 4.1021 | Mas ep 
St.] 4% |t Do. 4 per Cent. Deb. Stock 89 —91 |4 8 0 n Ap 370 92 St. 44% | Do. Perpetual ара Deb. Stock . ... .. TZ -77 |518 4 Jan. 
10 7/0 | Cuba Submarine Ord. „...................... —8 10 0 O|Feb, Aug & 60 | Callender's Cable Construction Ord. . pu 610 6 Jau. au z y 
1010/0 | Do. Preference 10 per Gal... 153—169 8 1 3 Feb Aug BA eter per Cont lat More d —5j |4 611 dau, Јшу, “т 
5| 2/0 |tDirect Spanish Ord.. mE 2$—3à | 514 4 April, Oct| .. St. 44% | Do. r Cent. 1st Mort. Debs. d 104 —108 4 8 8 | Nov, May : 
B. 44% t Do. 10 per Cent. Cum. Prei... .... 7 —8 6 5 0 April, Oct Бү 447 Castner: 7 Tat Mort Deb red) к "a? a : ө i 
^ per Cent. Deb. .. .... . . .. 99%—1027,| 4 9 8 | 1% өөө m" =. 
20| 8/0 | Direct United States Cable ............... | 1616 7 nap dy ol 19g 1 97 сааьа Ship Telegraph Ord н 1 |8 0 0jMarch 3 
100] 43% Direct West India Cable He. Bb Ard.) 127 —101 4 9 1 In, be i в 8 1/6 „Crompton and Co. (Nos. 1 to 54,000) . 14-2. 7 10 0 Jar. July 
St. % | Eastern Ordinary... eere 117 —122 | 6 14 9 Ja, 4p, Jy, 0110 100) 5% |" e Кат а Со, Ord. Debe. (red.) wee 6 2 0 , Ју : 
.|17/6 | Do. 8j per Cent. Pref. Stock ... ... 86 —89 | 819 1 |Ја Ap,Jy, 8 | 9. ve : а. i m 
St. 4% | Do. 4 per Cent. Mort. Deb. p (rd) 104 —107 8 15 8 Mey. Nov 100 8 || 6 30, |t 5 aed ——.— [145.61 6 9 1 id “Ж 
10| 2/6 | Eastern Extension ... .. . . Stn 104—112 | 6 4 5 Ja,ApJy.O| ual 114 8% % 00. 446 Deb. United A BO (8 od) 108—104 |4 712,, | | 
8..| 4% | Do. 4per Cent. Deb. Stock ............ 108 —1⁰8 8 16 0 Feb, Aug i 5) -- pcs swan United("A"5h.) (£8 pd.) i e Madri E 
100 4% |* Eastern & B. Africani Mrt.Deb.109| 99 —102 819 0 | Feb, Aug 100 | .. | gp 4; D J. 5 Sri. rn s zin Juns. Dee. 
10 5% | Do. 4% Mauritius Sub, Debs. bel 1003 1 2 3 19 0 | May, Nov Bt.) 4% d per eh та acer un - 
10| 5/0 | Great Northern of Copenhagen. 25—96° 416 2 | Jan, July VVT „C 
100| 44% | Halifax & Bormuded}/1stMt Db. red.) 98 —101 4 9 6 | June, Deo M Shag: ope ee Cent Came ie ее res Шр айлар | 6 65 
“ Oo-Europenn ...... . . —41 6 111 May, Nov| . a S * 7 т; КУ 105 ; 
100| 4% | Pacific&Europe'n Tel.4%Guar. Di 25 , St. 44% | Do. 4j per Cent. 1st Mort. Deb. (red.) 108 —106 | 4 4 11 z | 
10| 2/0 | West лоне гече н 5 Er 1 18 4 “ш 5: A vii 5 „ jar, entm : ч 
24| .. | West Coast of America .. . .. i- Е І pi 2/2/90) | Do. 7 per Cent. Cum. Pref... 2 418 4 y «e е” 
i00 ay | Do. A pee Cont. Dobe. | de lalis WT Deb. (red. өт —100 | 4 0 0|JamJuy | - ^ 
10 .. | West India and Panama Кя Мау Nov И » ч Electrolytic Alkali Ord. .................... Н i e a . 
10| 8/0 | Do. 6 per Cent Ist Prei. . .. 69—62 9 12 0 |May,Nov| .. Ц 7% | Do. 7 per Cent. Cum. Рге!............... -1 c ess. US 
10 Do. 6 per Cent. 2nd Pref. ............. May, Nov| .. .. St. 6% | Ferranti 5% 1st Mort. Debs. (red) .... 99 —98 | 5 Б 3 y: 9 
10) SX |e Do. Б рег Cent, Реб...) 90—102 | 418° 0/7 Y, Nov | +» | 46 6/0 | General Electric (1900) 6% Cum. Pret.... 9—9} |5 8 2| - 
10) B/E |t Western EN B . e... III-12 | 616 з Nr, n O. pf 184 | 12} | 95 $4 || loni сга овима ре = о “aug | 13] 
. b. — ^1 x po. а e9002900890 ITTTTTTTTIT] bal 9 
k (red.) *5990900990€ 98 101 8 19 8 oe 1003 . Bt. us Ber Cont Mort.Deb rd.) 107 111 4 1 5 Feb, Avg 
Ip EE TERI 
100| 4% |t 4 n o — 1 , | 
|, pes INVESTMENT. a0. | 10 6% Mather & Platt 6 por Cent. Cum, Pret 0} CAI |4101 | Mar Sept „ gy 
10 0 lec. & Gen. Investment 6% Сат. Pref. 5 5 9 1 1236/0 | Telegraph Construction 618 4 Mar, J 34 
10 8 ро, б par Gent and Trust ..............| 8 414 2\|JaApJyO| 8 100 4% | Do. 4 per Cent. Deb. ‘Bonds, 1909... | 101 -iva | 317 b | Jan Jal 3, Я 
В 8 . = Cent. Pref......... ————.ů— ees 1 Tu Ж 8 Ае з i ist b 8 Willans and Robinson Ord. 5 4 ? 5 : apr, Got Tm 
160 *0950955090009 $€90009920202099€ b в рег Dn Cum Pref. vésocc encodes 4 | 
x Варта e Cabies Trust (Cert) . енене! 115 = | 5 Bt.! 4X Do. 4 per Gent. let Mort, Deu. ... ‚| 93 —97 [4 8 6 1587. о Nor Б 


In calculating the yield, allowance has been ade for accrued ыл but B for séderüoilón: t Ex Dividend. | The London Stock Exchange Committee haye refused to 


THE ELECTRICIAN, APRIL 1, 
ELECTRICAL COMPANIES’ SHARE LIST. 


1904. 


— 


quote td 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED, First Series (Weekly) 1861; 


Second Series (Weekly), 1878. 


FRIDAY, APRIL 8, 1904. 


Prick Sixpence ("иб 
Abroad 9d., or 18 cents, or 90c., or 80pf. 


No. 1,951. (Se: 73: 
CONTENTS OF THE CURRENT NUMBER. 
NOTES ........... Seas . 971 | DANGER or ELECTROSTATIC 
Meetingsof ScientificSocieties 974 Sock! sm y ns 988 
Liverpool Corporation Tram- Obituar g... 989 
Nd 975 | ReviewS .......... . 989 
The Liverpool-Southport Elec- Single-phase Motors. Illus. 990 
tric Railway. Illustrated Physical Society .......... 993 
Continued dd 976 Alternators in Parallel. By H. 
The Adaptability of Electrical Bohle. Illus, Continued.. 994 
Driving. By B. Longbottom 978 A Few Notes on the Steam 
Direct-reading Measuring In- Turbine. By the Hon. G. L. 
struments for Switchboard Parsons? seas 996 
Use. By Kenelm Edgcumbe . Notes on Impedance Coils. By 
and Franklin Punga. Illus- C. Faraday Proctor. Illus. 997 
trated. Concluded ...... 981 | CORRESPONDENCE .......... 998 
The Electric Steel Furnace Modern Electric Practice 
at Gysinge, Sweden. By (E. W. Marchant). 
F. A. Kjellin. Illustrated 983 | Legal Intelli genoss 998 
The Use of Automatic Means Municipal, Foreign & General 
for Disconnecting Disabled | Notes — — 990 
Apparatus. By H. G. Stott 984 | Trade Notes and Notices.... 1003 
Contemporary Electrical Science. | City Notes 1006 
Compiled by E. E. Fournier New Companies, &oc......... 1007 
d'Albe .......... РТ 986 Companies’ Share List...... 1008 
NOTES. 
— — 


THE announcement made to the shareholders of the Mersey 
Railway Co., alluded to elsewhere in this issue, is of special 
interest, since it relates to the first half-year of electric traction 
on the first converted steam railway in this country. As might 
be expected, both the number of passengers conveyed and the 
receipts have considerably increased under the new régime, the 
percentage increase in passengers being, however, in excess of 
that of the receipts. This is easily explained by the greater 
readiness of the public to travel third-class on the electrified 
system. Unfortunately, however, the increase in traffic has 
not kept step with the increase of the train-mileage, but it 
appears that this is gradually rectifying itself. In any case it is 
satisfactory to note that electrification has conduced to great 
saving. The cost of energy for propelling a train one mile has 
decreased from 11:34. to 5:2d., and even the cost of maintain- 
ing the permanent way has been reduced by more than half. 
The only really unsatisfactory feature pointed out by the 
Chairman of the Company was that the cost of maintenance of 
the cars had remained the same notwithstanding the fact that 
the carriages were new. It appears, however, that while the 
repairs and maintenance of the locomotives are not included 
under this head, those of the motor cars are. It would be 
interesting to learn what proportion of these charges have been 
due to the somewhat complicated system of multiple unit 


control which has been adopted. The total working expenses 
with steam traction between July and December, 1902, were 
Зз. 54. per train-mile, as compared with 18. 6d. for electric 
traction during the corresponding period in 1903—a satis- 
factory result even when account is taken of the fact that the 
frequency of the service has been increased so that the system 
is working with a better load curve than would have been the 
case if the time-table had remained unaltered. We do not 
doubt that, with the abolition of steam and smoke, and the 
institution of a more rapid and frequent service, the line will 
continue to attract more passengers and soon be converted to 


a profit-making concern. 
—— — 


THE Kjellin furnace described in this issue is interesting 
from two points of view. The abolition of electrodes and the 
generation of heat in a continuous ring of metal by making 
that ring a secondary turn and inducing in it a current from 
an appropriate primary coil are devices so ingenious that they 
are worthy of record, whether the furnace will work or not. 
The sound grasp of the principle, that the function of an electric 
furnace for heating iron does not lie in the reduction of ore 
but in the refining of pig, is almost equally notable. "There 
was a time when inventors lavished their brains on the thank- 
less task of displacing the blast furnace, an ungrateful under- 
taking likely to lead to disappointment; now, with the wisdom 
that comes from experience, they have realised that the blast 
furnace is their best friend, and its product is admirably fitted 
for electrical refining. The Kjellin mode of doing this is 
exceedingly fascinating and merits full enquiry. 


IT has long been known that the driving of workshops by 
electrical means, and more especially by a combined system of 
electrical and mechanical means, possesses advantages over the 
time-honoured distribution of power by purely mechanical 
contrivances, and a number of articles dealing with the subject 
have appeared from time to time in The Electrician. Mr. B. 
Гохсвоттом, in a Paper which appears elsewhere in this issue, 
discusses in considerable detail the saving to be effected by 
group-driving, and he substantiates his conclusions by some 
interesting experimental data. The nature of the problem is 
such that no solution applicable to all cases can be found, and. 
the author's conclusions are necessarily based on a hypothetical 
foundation. In the choice of his artificial structure Mr. LONG- 
BOTTOM has proceeded on reasonable lines, and his assumptions 
are likely to represent as nearly as can be expected an average 
case. In one or two instances—as, for example, the assumption. 
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of a frictional loss of only 33 per cent. in the mechanical trans- 
mission of power from the motor to the machine tool—the 
author's figures are open to correction; butthis does not affect 
his final conclusions which are in the main correct. He 
is quite right in pointing out that for works, the machinery 
of which is continuously running at full load (as, for example, 
a cotton mill), it is possible that a purely mechanical means 
of transmission may be the more economical; but in cases 
where the load is fluctuating, the balance weighs decidedly 
in favour of electrical transmission. The author's remarks 
regarding the economical limits of shaft lengths in group- 
driving are also deserving of careful consideration, as this 
point has not always received sufficient attention in the past. 


THE Postmaster-General's draft regulations for the pro- 
tection of the telegraphs under the Australian Post and 
Telegraph Act, 1901, were recently submitted to a Committee 
of representatives of municipalities and private commercial 
concerns at Melbourne. Exception was taken by electrical 
engineers to certain clauses in the regulations owing to the fact 
that they gave more power to the Commonwealth Govern- 
ment than was intended by the Act. One such clause 
stipulated that where alternating currents were used for trans- 
mission of energy from generator to transformer sub-stations 
such transmission should be by means of insulated lines, to 
be laid underground. This regulation is, of course, quite 
unnecessary in a country like Australia, where there can 
be few places in which overhead transmission lines should not 
be permissible. Even in thickly-populated England overhead 
lines may shortly be employed for this very purpose. A con- 
tinuous record of the difference of potential on electric tram 
wires was also considered unnecessary by the Committee. 


ANOTHER objectionable clause was one to the effect that if 
a leakage interfering with the Postmaster-General’s telegraph 
lines existed at any part of an electric light or power system 
the supply authority should forthwith cut off the current and 
should not resume supply until the leakage was remedied. 
The Committee very rightly considered that this regulation, 
if enforced, would lead to very serious results. Although it is 
most important that nothing should interfere with the con- 
tinuous and efficient working of the telegraphs, yet it would be 
obviously unfair to deprive the public of light, perhaps at a very 
inconvenient time, and when the difficulty could be overcome 
in another manner than by cutting off the current. 


— d ——— 


WE commence this week a summary of three interesting 
Papers on single-phase motors, recently read in America. All 
three are valuable contributions to our knowledge of single- 
phase commutating motors, which no doubt will play an 
important part in the near future, especially in connection 
with electric traction. In this respect we might refer to the 
recommendation of Mr. DAHLANDER, the expert to the 
State railways of Sweden, who suggests in his report 
(referred to on p. 866 of our issue of March 18th) that 
the preliminary trials with electric traction on this railway 
system should be carried out with single-phase currents pure 


and simple. Not so very long ago such a proposal would 


have seemed preposterous. Of the three Papers referred to, 
that of Mr. STEINMETZ is perhaps the most interesting. In 
its first part it contains a description of the early efforts 
of Mr. R. EICKEMEYER and Mr. STEINMETZ himself in 
the direction of designing a satisfactory single-phase series 
motor. To all intents and purposes, they appear to have 
succeeded remarkably well, and it is only surprising that 
they did not follow up their success. In the second part of 
his Paper the author gives a lucid explanation of the internal 
working of the repulsion motor, and although similar expo- 
sitions have been repeatedly put forward by other investi- 
gators, few have been developed in a more masterly manner. 
Mr. STEINMETZ concludes his Paper with a rather formidable- 
looking array of mathematics, and it may be well to point out 
that these are, of course, not intended as definite formula 
from which the motor dimensions, &c. may directly be 
derived ; they have been developed chiefly for the purpose 
of gaining a general insight into the dependency of the chief 
motor characteristics on varying conditions of speed, load, 
position of brushes, and so on. Reading between the lines, 
it would seem that Mr. STEINMETZ believes the repulsion 
motor to be superior to the series motor for traction purposes, 
and in this he echoes the opinion of many electrical engineers 
on this side of the Atlantic. 


— — 


TUESDAY’s issue of the London Gazette contained the 
pleasing announcement that Lieut.-Col. R. E. B. CROMPTON, 
C.B. has been granted the honorary rank of Major in the 
Army on his relinquishing his temporary commission for 
service in South Africa. We need not remind our readers of 
the valuable work which Col. CRoMPTON has performed for his 
country and his profession, both in England and abroad, but it 
would not be fitting to allow the new honour to be conferred 
without offering a word of congratulation to one who not only 
commands the respect of his engineering confréres, but who is 
also held in esteem by high officials in the State and Army. 


— • 6-0 Qe ——— — 


Thunderstorm.—A thunderstorm which passed over Retford 
on Tuesday did considerable damage both to property and to 
persons. The lightning struck two houses, demolishing several 
chimney stacks and tearing off the roofs. Three persons were 
also struck, but were not seriously injured. 


Personal.—At a general council of the Glasgow University 
held on Wednesday afternoon Lord Kelvin was nominated 
Chancellor of the University by Sir John Ure Primrose, Lord 
Provost of Glasgow. The nomination was seconded by the 
Lord Advocate, Mr. Scott Dickson, and in the absence of any 
other nomination, Lord Kelvin was unanimously elected 
Chancellor. 

Erratum.—On p. 894 of The Electrician of March 25th it 
was stated that the 60-ton travelling cranes in the North- 
Eastern Marine Engineering Co.'s works were supplied by the 
British Westinghouse Co. The British Thomson-Houston Co. 
inform us that this statement was incorrect, the crane equip- 
ments having been supplied through various crane builders 
by the British Thomson-Houston Co. Altogether there are 
five 25-ton cranes, two 10-ton, three 60-ton and one 40-ton. 
The motors are three-phase and the total horse-power is 846. 

McMillan Memorial Fund.—We are informed by the 
Institution of Electrical Engineers that the committee of the 
Electrical Engineers’ Ball unanimously decided, with the con- 
currence of those interested, to ask the Committee of Manage- 
ment of the Benevolent Fund of the Institution to receive 
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а cheque for £56. 12в. lld., the balance remaining in their 
hands after paying all expenses connected with the ball, this 
amount to be applied by the Benevolent Fund Management to 
the MeMillan Memorial Fund. 

Fire in a New Tork Tube. A fire occurred on Wednes- 
day in the new underground tube at the corner of Broadway 
and Fulton-street, New York. The railway has not yet been 
opened to the public, and the fire, it is said, was due to the 
carelessness of some workmen. No fewer than 6,000 telephone 
and telegraph wires were interrupted, and the exchange serv- 
ing the business quarter of the city was rendered inoperative. 
Fifty men who were working in the tunnel had a narrow escape. 


Oable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Dominica — Martinique May 9, 1902 
Bt. Lucia—Martinique ...... May 9,1902 .. — 
Ca e—Pinheiros ........ Aug. 18, 1902 — 
i-Issa(Yemen)—OCamaran Oct. 22, 1902 — 
New York—Hayti .......... Apr. 18, 1908 — 
опгапе—Атоу............ Nov. 10, 1908 — 
Tarifa—Tangier ............ Jan. 18, 1904 — 
Cape St. Jacques—Haiphong Mar. 7, 1904 April 6, 1904 
—OConakry...........* Mar. 24, 1904 ‚ 24,1 


Radium in Hospitals.—From the annual report of the 
Hoepital for Diseases of the Skin, it is interesting and 
gratifying to learn that the latest discoveries in electrical 
science have been successfully applied to the treatment of 
skin diseases. The Light 5 of this hospital, besides 
being equipped with Finsen lamps, X-ray and high-frequency 
apparatus, &c., also an efficient quantity of radium, 

resented by Mr. Cossor. From the report of Mr. T. J. P. 
rtigan, F.R.C.S., who is in charge of this department, it 
appears that the results of the majority of the 144 cases sub- 
jected to the effects of radium exceeded expectations, and that 
two cases of rodent ulcer were practically cured. 

Thorium in Oeylon.—According to The Times, specimens of 
a new thorium ore have been discovered in Ceylon and for- 
warded by the Government of that colony to the Imperial 
Institute. The specimens received were small black cubical 
crystals, and it was first thought that they were uraninite or 
pitch-blende. The specific gravity of the mineral, our contem- 

rary continues, was found to be 9°32, and analysis showed that 
it was not pitchblende, since it contained only about 12 per cent. 
of uranium oxide and 75 per cent. of thoria. This percentage 
of thoria is said to be very much higher than that contained 
in any mineral hitherto examined. The mineral is, of course, 
clearly radio-active, since it contains this large E of 
thorium oxide. Prof. Dunstan has suggested the name 
"thorianite" for the new mineral. It is stated, also, that a 
second mineral, less rich in thorium, has been found, and 
explorations are being made as to the extent of the occurrence 
of both these materials in Ceylon. 

“Story of the Atlantic Cable."—In the review, published in 
our last issue, of the shilling book “ The Story of the Atlantic 
Cable" by Mr. Charles Bright, we quoted the following pas- 
sage: „The retardation of the electric current through an 
insulated wire due to induction —a phenomena (sic) practically 
unknown with bare aerial wires suspended on posts —and of 
no consequence with quite short cables was overcome by 
using a succession of opposite currents." We have received a 
letter from Mr. Bright explaining that this sentence was a 
historic record of Dr. Whitehouse’s ideas at the time, although, 
owing partly to the exigencies of space, he had not made this fact 
as clear as it might have been. The terms “electric charge and 
* current," Mr. Bright continues, were often used indiscrimin- 
ately and wrongly in those days, where frequently “electricity” 
alone was the best word to employ. Mr. Bright also tells us 
that he sees from his proof that in substituting “phenomenon " 
for * phenomena " he unfortunately failed to erase the pre- 
ceding “a.” 

Opening of the Dorking Electricity Works.—The electricity 
works which have been erected at Dorking by Messrs. 
Edmundsons’ Electricity Corporation were opened on Satur- 
day last. The provisional order was granted to the Dorking 
Urban District Council in 1897, but was transferred to 
Messrs. Edmundsons', who have formed a subsidiary company, 
the Dorking Electricity Supply Co., to run the works. The 
terms of the agreement between the company and the Council 


were that the latter advanced the whole of the necessary 
capital, the company making half-yearly payments which will 
eventually discharge the interest and sinking fund charges on 
the amount borrowed by the Council The lease is for 25 
years, but if at the end of seven, 10 or 14 years the Council 
desire to кү the undertaking, they may do so upon 
payment to the company of certain agreed premiums upon 
the amount of capital advanced. Mr. W. H. Trentham acted 
as consulting engineer to the Urban District Council. The 
system is a three-wire continuous-current one at 2 x 250 volts. 
The plant consists of two Babcock and Wilcox boilers having 
a total evaporative capacity of 8,400lb. per hour, two Belliss 
ee with an aggregate capacity of 290 I.H.P. and two 
90kw. Parker dynamos. There is also a 260-cell D.P. battery 
having a capacity of 400 ampere-hours and a maximum dis- 
charge rate of 100 amperes. e mains are Callender solid. 
The tariff is 7d. for the first hour and 4d. afterwards on the 
Wright system, or a flat rate of 6d. per unit. At present there 
are 1,500 lamps connected to the mains, but applications are 
coming in quickly, and a large number of new consumers are 
awaiting connection. 


New Electricity Works for Birmingham.—4A report has 
been prepared by the Electric Supply committee of the Bir- 
mingham Corporation relating to the present position of the 
undertaking, and will be presented to a special meeting of the 
Council on Tuesday next. In July, 1901, plans were sub- 
mitted providing for a new 10,000kw. station at an estimated 
cost of £239,220, but it was decided that the station should 
only be equipped to the extent of 3,200kw. at a cost of £128,890. 
In June, 1902, the Local Government Board sanctioned the 
borrowing of £251,974 for a period of 28 years, but owing 
to uncertainty as to the tramway development and an im- 
pending change of engineer, the scheme was not proceeded 
with, and only £84,197 has been spent. Under the Corpora 
tion Act, 1903, the corporation obtained power to take over 
the tramways, the leases of which expire in 1906, and it was 
ther decided that provision would have to be made for work- 
ing them electrically. The length of tramways is 244 miles and 
there are also 9 miles the leases of which expire in 1911. In 
addition to this new demand there is also an increasing demand 
for lighting and power, and the existing stations are already 
taxed to their utmost capacity. Since the appointment of Mr. 
Chattock as electrical engineer, the committee have gone into 
plans and estimates and have come to the conclusion that a 
very much larger scheme than that originally suggested is 
necessary. They have based their estimates on the probable 
demands for the next 10 years, and on this basis about 
22,000kw. will be required, the total cost of building a station 
of this capacity being £510,000. For the present it is only 
proposed to instal 8,500kw. at a cost of £260,620. The site 
of the new station, already purchased for £23,174, has 
an area of 19,109 sq. yds., and there is canal wharfage 
at the rear. Two chimney stacks, having an internal dia- 
meter of 15ft. and a height of 230ft., will be required. The- 
engine house will be 275ft. long by 100ft. wide by 66ft. high, 
and the boiler house 98ft. wide by 60ft. high. "There will be 
coal bunkers for 2,000 tons of coal over the boilers. At the 
rear of the engine house, and situated between it and the 
private canal basin, will be built a small pumping station for 
the condenser circulating water. It is proposed to divide the 
engine house by a central gangway, the high-tension plant being 
on one side and the low tension on the other. High-speed sets 
will be adopted, each with its own surface condenser and air 
pumps. The switchboards will be at one end of the engine house 
upon a gallery, and will be kept distinct from each other and 
divided by the main entrance from the road. The boiler house 
will be equipped with underground flues, so arranged that any 
battery of boilers can be run on either of the chimneys. The 
boilers will be in four batteries, each containing six boilers of 
the water-tube type, equipped with mechanical stokers., High- 
speed steam-driven and motor-driven centrifugal pumps will 
draw the water from the canal basin through suitable strainers, 
pump it through the condensers, and discharge it through a 
30in. pipe into the canal again. Coal will be delivered either 
by canal barge or by cart, and conveyed either to an overhead 
coal store in the boiler house or to an auxiliary coal store, 
capable of holding another 3,000 tons, on the bank of the canal 
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basin. A duplicate system of conveyors will ultimately be put 
in. It will be necessary to employ high-tension transmission 
to the outlying districts both for tramway traction and lighting 
purposes, and six sub-stations will ultimately be necessary, the 
cost of which is estimated at £132,200. For the first equip- 
ment. it is proposed to instal four such stations, at a cost of 
£55,186, having a total capacity of 3,900kw. Three high- 
tension cables will be run direct from the main generating 
station to each sub-station, one being for tramway supply, 
one for lighting and one as a spare to either. The estimated 
cost of the first equipment is as follows: 


Main Generating Station.—Buildings, £106,000; eight water tube 
boilers, 24,0001b. per hour each, £16,559 ; other boiler house equipment, 
£11,138; four 2,500 H.P. and three 900 mn.r. steam engines, £57,140; 
three 1,500kw. direct-current generators, £7,353; one 1,500kw. and 
three 500kw. alternating-current generators £4,141; two 200kw. steam- 
driven exciters, £4,477; one 500kw. direct-current turbo-generator, 
£3,850; one condenser and air pumps for same, £1,500; one 
200kw. direct-current motor generator, £1,392; balancers, boosters, 
switchboards, &c., £33,765 ; circulating water plant, £9,130; workshop 
equipment, £1,925; total, first equipment. 2260.620. Four Sub- 
stations. — Land and buildings, £13,000 ; 13 sets transforming apparatus, 
each having a capacity of 300kw., including rotary converters, static 
transformers, regulating appliances, switchboards and storage batteries, 
£42,186; total, £55,186. Underground Cables. High and low-tension 
cables, switch pillars and trenching, £125,336. Total, £441,142. 


The Engines at the New Dublin Generating Station.— 
Although the generating plant at the new electricity works at 
Pigeon House Fort, Dublin, described in our issues of 
September 25th and October 2nd and 9th, has been at 
work for several months, it was only delivered over to Mr. 
Robert Hammond, the consulting engineer, for the official 
tests at the end of February. The tests were then immediately 
made, and Mr. Hammond submitted his report to the Council. 
A considerable stir has been occasioned in Dublin by the fact 
that Mr. Hammond felt bound, as a result of his tests, to 
reject the engines. It will be remembered that the generating 
sets in question consisted of two 1,000kw. and two 500kw. 
Oerlikon three-phase machines, coupled to vertical cross-com- 
pound engines supplied by Messrs. Duncan Stewart & Co. It 
was decided bythe Electricity committeethat steam consumption 
tests should not be made; it was estimated that there would 
thus be a saving of £980. The tests for capacity, over- 
load, parallel running, ability to run condensing or non-con- 
densing and capability of working with superheated steam 
were all up to specification. With regard to cyclic variation, 
Mr. Hammond considered that for practical purposes the 
desired objects had been achieved, but with regard to momen- 
tary variations of speed, the limits set by the specification were 
in all cases exceeded. For small variations of load (60kw. up 
or down), instead of lẹ per cent. the variation was from 
2 to 1:5 per cent. in the different engines; for variations 
of about one-third load, instead of 4 per cent., the varia- 
tions were from 4:8 to 6:8 per cent.; and when full load 
was suddenly removed, instead of 7 per cent. variation, 
there was from 12 to 14 per cent. variation in speed. Then, 
again, the permanent variations in speed between no load 
and full load, instead of 5 per cent., were from 6 to 6:2 per 
cent. The range of adjustment of speed by hand was found 
to be sufficient, however, exceeding the 5 per cent. laid down 
in the specification. All the tests on the alternators them- 
selves were deemed satisfactory by Mr. Hammond. After 
giving full particulars of the various tests in his report, 
Mr. Hammond states that he is unable to certify that the tests, 
on completion, have been satisfactory. The reasons for this 
are set forth by Mr. Hammond as follows :— 


In points of detail, the engines leave much to be desired. The con- 
sumption of oil is very heavy indeed, and much of it is splashed on the 
floor and lost. The high-pressure guides run hot. The larger engines 
have a considerable rock, and the hammering of the dashpots is very 
marked. The“ wypers ” on the valve gear are unduly worn in the sleeves. 
The engines are not entirely free from “ knock," and the wobbling of the 
exciter, due to undue wear in the end bearings, is objectionable. Oil 
creeps along the engine-shafts and on to the flywheels. There are 
leakages of steam past the valve spindles when running, and leakages of 
water when the engines are standing. The above are the most important 
points in which the engines are, in my opinion, deficient. There are other 
minor defects, but it would serve no useful purpose to set these out in 
detail here, especially as I feel that I have no other course open to me 


save to reject the engines, they having failed to pass the specitied tests 
on completion. 


The report concludes— 


It is now for you (the Electricity committee) to decide as to the next 
step to be taken. Clause 41 of the General Conditions, which deals fully 
with the present situation, is as follows: “If any portion of the com- 
pleted plant fails to pass the specified ‘tests on completion,’ the engineer 
may totally reject such portion of the plant, and in the latter event the 
Corporation shall have the option of: (a) Giving the contractor a further 
period in which to fulfil his contract, or (b) themselves replacing the 
defective portion by purchase from or contract with any party or parties; 
(c) returning the defective portion of the plant, and recovering the sum 
or sums paid on account of same." During the progress of the tests the 
representative of the engine builders admitted the defects, and offered to 
remedy them with the utmost possible speed, if permitted to do so. I, 
however, refused to discuss the matter with him, informing him that it 
would have to be dealt with by the committee. 


The committee having duly considered Mr. Hammond* 
report on March 31, communicated with the General Electric 
Co., who were the contractors for the plant, Messrs. Duncan 
Stewart & Co. having been sub-contractors for the engines. 
The General Electric Co. have undertaken to have the defective 
parts of the engines repaired or reconstructed in the shortest 
possible time, and as soon as the work on the first engine is 
completed have it submitted once more to the official tests. 
If they find that it is impossible to make a good job of the 
engines they undertake to replace them. Should the unfor- 
tunate case arise that the engines have to be removed, or are 
not available during the progress of repairing to meet the 
demands of the approaching winter, the company are pre- 
pared to erect a new 1,000kw. or 1,500kw. set with any 
make of reciprocating engine the Council may desire as soon 
as possible, so that it may be working in the coming winter 
This is to be on the understanding that when the demand for 
electricity increases sufficiently to necessitate the purchase by 
the Corporation of additional plant, the new set shall be taken 
over under certain conditions as to payment. The Electricity 
committee have recommended the Council to accept the com- 
pany's offer. It may be added that the matter has been 
greatly exaggerated in the Dublin newspapers, for although 
the engines are not up to specification in the respects pointed 
out by Mr. Hammond, they hav been doing their work nightly 
since the station was started last autumn, and the alternators 
themselves have given satisfaction in every way. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, April sth. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION. 

7:30 p.m. Meeting in the School of Technology. Paper to be read: 
** Direct-current Controllers," by H. N. Dutton. 

JUNIOR INSTITUTION oF ENGINEERS. 

S p.m. Meeting at Westminster Palace Hotel. Paper to be read: 

* The Heating and Ventilation of Factories," by K. Gray. 
SATURDAY, April 9th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION. 

Visit to the works of Messrs. Glover & Co., Trafford Park, Manchester. 

TUESDAY, April 13th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER LocaL SECTION. 

7:30 p.m. Annual General Meeting at Owens College, for the 
election of officials for next session. 

INSTITUTION OF ELECTRICAL ENGINEERS: Guascow Loca SECTION. . 

8 p.m. Meeting at 207, Bath-street, Glasgow. Paper to be read: 
„Corporation Telephones,” by A. R. Bennett. 

WEDNESDAY, April 13th. 
INSTITUTION oF CIVIL ENGINEERS : STUDENTS’ SECTION. — 

2:30 p.m. Visit to the works of the Great Northern, Piccadilly and 
Brompton Railway. Assemble at the Brompton-road site, 
adjoining the Oratory. 

Farapay Society. | 

5 p.m. Meeting at the Institution of Electrical Engineers, 92, 
Victoria-street, S.W. The following Papers will be read :— 
(1) * Alloys of Copper and Arsenic,” by A. H. Hiorns. (2) “A 
New Primary Battery," by Е. G. P. Bousfield. (3) Note on 
Determining Accurately the Percentage of Ozone in Gases not 
Dissociated by Moderate Heat," by E. G. P. Bousfield. 

THURSDAY, April 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting, when the discussion on Messrs. 
Edgcumbe and Punga’s Paper. Direct-reading Measuring 
Instruments for Switchboard Use,” will be resumed. The 
following Paper will also be read: Eddy Currents and Eddy 
Current losses in Cable Sheaths," by M. B. Field. 

INSTITUTION oF ELECTRICAL ENGINEERS: DoBLiN Local. SECTION. —— 

5 p.m. Meeting at the Royal College of Science. Agenda: (I“ 
“ Note on Rail Bonding,” by P. S. Sheardown. (2) “ Note on 
Harmonics in Three-phase Working," by W. Tatlow. 
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LIVERPOOL CORPORATION TRAMWAYS. 


The annual report which has just been issued by Mr. 
Bellamy, the general manager of the Liverpool Cerporation 
Tramways, is extremely interesting. Attention may be called, 
first of all, to the statements with reference to the through 
running between St. Helens and Pierhead, Liverpool, which 
commenced on May 18, 1903, with a half-hourly service in both 
directions. There is a very substantial traffic on this route, 
especially during the summer months, and this is likely to be 
largely increased as the result of an arrangement now being 
completed under which a schedule of considerably reduced 
fares will come into force. Although the passenger traffic has 


progressed so favourably on this route, it seems that the 


carriage of merchandise between the Liverpool Docks and 
certain South Lancashire towns has not fared so well, and this 
is attributed to the South Lancashire Tramways Co. having 
failed to proceed with the doubling of their lines which they 
had in contemplation when the scheme was first discussed. 
However, it is now understood that the matter will receive 
immediate attention, and thus there are better hopes for the 
future. 

In the beginning of 1903 the regulations governing the speed 
of cars were such that 10 miles per hour was allowed on 36 per 
cent. of the total equivalent miles of single track, 8 miles per 
hour on 55 per cent., and 6 miles per hour on the remaining 
9 per cent. But it was found, as is usually the case, that these 
limits were being largely exceeded in practice, with no small 
advantages, one being that the number of accidents, instead of 
increasing, actually decreased. In order that this increased 
speed might be legalised, the Corporation requested the re- 
examination of the lines by the Board of Trade, with the 
result that after Col. P. G. von Donop had made an inspection, 
14 miles an hour was permitted on 10 per cent. of the total 
equivalent miles of single track, 12 miles per hour on 54 per 
cent., 10 miles per hour on 26 per cent., and 8 miles per hour 
on the remaining 10 per cent. In his report to the Board of 
Trade, Col. von "Dono says that he considered the increase of 
speed allowable owing to the drivers having become efficiently 
trained and the great freedom from accidents which the system 
had enjoyed of late. Statistics show that accidents of all classes 
are still on the decline. This is undoubtedly an important 
matter in connection with tramway undertakings, and, in view 
of recent prosecutions, it certainly behoves other tramway 
managers than Mr. Bellamy to follow in the steps of Liver- 
p Higher speed means better service, increased efficiency, 
ower capital costs, and possibly lower maintenance costs, 
owing to fewer number of cars being required. In connection 
with the foregoing figures, it may be stated that the total route 
miles of tha: Liverpool tramways on December 31st last was 
70 miles, an increase of 4 miles since the end of 1902. The 
net result of the increase in speed on all this route is that the 
average speed, including stops, has been raised from 5:8 to 7:5 
miles per hour. 

Dealing next with the experimental top-covered cars, illus- 
strations of some of which have already appeared in The 
Electrician (Vol. LI., p. 35), the report states that they fulfilled 
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all expectations and indicated that there was a general demand 
for such protection during inclement weather, but that it 
should assume a more permanent character than the curtained 
screens first provided. The newest car has sliding glass 
windows and a sliding roof in place of screens. The increase in 
the car-mile earnings with covered cars, including midwinter 
and midsummer months, was found last August to be about 
14d. per car-mile, or a total increase per car per annum of over 
£180 ; 50 of them were, therefore, put into service, and they are 
being added to at the rate of five or six per week, until a total 
of 150 is reached. It is maintained by the general manager that 
the adoption of this form of car would completely remedy the 
overcrowding evil ; and, moreover, the cover may be almost 
entirely removed, this operation being performed both easily and 
rapidly. The sides of the cover are protected by balanced 
windows, which can be held in any desired position or dropped 
to the seat back level. The top is composed of a permanent 
centre running through the length of the car, carrying the 
trolley standard, &c., and covering a third of the total width 
of the roof, which affords a housing for the two sliding side 
panels when out of use. The top deck of the car can thus 
be used either open, entirely closed or with side screens and 
open roof. 

An interesting section of the report is that which deals with 
the type of wheel employed. Steel-tyred wheels were used on 
the first electric cars in Liverpool, but they were discontinued 
owing to the very unsatisfactory results which were obtained. 
There is a possibility that they will be adopted again when 
more satisfactory experimental data are forthcoming, but for 
the present chilled wheels are in general use, the net cost of 
which is under 20s. each, and during 1903 they had an average 
life of 33,500 miles per wheel. 

The “Plough” lifeguard, which has been fitted to all the 
ears, has behaved admirably. Out of 111 persons who were 
knocked down and succeeded in getting under the platform, 
15 were pushed clear of the track by the lifeguard uninjured, 
36 were pushed clear and slightly injured, 27 were pushed 
clear but required medical attendance, and three were killed. 
It is stated that in these three fatal accidents the guard pushed 
the body clear of the track after the fatal injury had been 
received. It is pleasing to observe that the fatalities recorded 
show a decrease of 50 per cent. as compared with those of the 
previous year, and that the ratio to passengers carried is only 
lin 28,264,308. 3,670 cars were sent into the works, show- 
ing that each car on the average ran 3,194 miles without 
requiring attention, and the average maximum number of cars 
in service during 1903 amounted to 407, as against 380 in 1902. 

The following table shows the passengers carried, mileage 
and receipts for 1903, together with the figures for the six 
preceding years. There were 3:4 per cent. more passengers 
carried in 1903 than in 1902 and the receipts: increased by 
3°5 per cent. 

The total number of emergency calls in connection with the 
overhead equipment during the year amounted to 400, as 
against 748 for the previous year, and the total cost entailed 
was £4,672. 17s. 1d., a decrease of 24:9 per cent. as compared 
with 1902. It is noteworthy that for seven days ending 
April 13, 1903, no emergency calls were received, and this 


Passengers, Mileuge and Receipts. 


— 1897. 1898. 1899. | 190. 1901. , 1902. | 1903. 

© (Electrics ......... e T © 785,004 | 15,858,160 | 58,068,531 | 100,076,789 | 108,906,472 | 118,015,728 

Passengers | Horse Cars | 30,596,229 | 31,985,158 | 39,321,946 | 19,051,875 218,166 74,685 | 41,506 
Omnibuses ........ | "812855 | 9,001812 8,596,844 | 5,247,552 813,895 | 354,26 | 

| 38,409,084 , 41,772,084 | 68,771,450 82367958 | 101,108,780 | 109,885,585 , 118,057,234 

Electrics .......... " | 58,197 1,478,750 | 5,584,357 | 10,771,461 | 11,705,425 | 11,734,097 

Mileage ..4 Horse cars 4,674,609 | 4,736,103 4,758,652 2,571,163 46.247 16,534 10,741 
Omnibuses .. 1,938,573 | 1,490,458 | 1,868,144 945,946 | 152,855 | 68,856 | н 

6,018,182 | 6,279,758 | | 1600546 | 9,100,866 | 10,970,063 | 11,790,815 | 11,734,888 

(Electrics .......... be £4,087 £77,145 £284,759 £463,164 ! £504,304 ' £524,821 

Receipts .. | Horse саге . .. £239,899 £250,975 | £284,756 £105,212 2717 2278 £147 
Omnibuses ........ | £51,944 | £59,145 | £47,658 £27,603 £4,502 £2,146 А 

£390,743 £314,207 | 559,929 | — £417,574 | £468,383 , 506,728 £524,468 
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freedom from accident, with the exception of a slight failure 
of insulation brought about by heavy rain, was continued for 
a total period of 10 days, thus constituting a record since 1900. 

The total car mileage was 11,724,097, as compared with 
11,705,425 of the year before, while the passengers carried 
for the respective years were 113,057,234 and 108,906,472. 
The number of cars in use was 494, comprising 15 single- 
deck German motor cars with trailers, 12 single-deck American 
with side entrance, three American fitted with upper decks 
and reversed staircases, 114 double-deck. single-truck with 
ordinary staircase, 300 double-deck single-truck with reversed 
staircase, and 50 double-deck single-truck fitted with improved 
canopy tops. 

With regard to the financial position of the undertaking it 
appears that the total capital expended to the end of 1903 
amounted to £1,863,485, as against £1,832,977, and tho capital 
expended per route mile was therefore £26,621. 

e following table gives a few of the most interesting 
figures in connection with the revenue and expenditure 
during 1902 and 1903 :— 


1902. 1903. 


Total. | Per dar- mile. Total. Per car-mile. 


REVENUE. ———— ner e 
Total: эуез PUTA £510,911| 10-474. 531,483 10-864. 
From passenger traffic ..| 504, 304 10-344. 524,468, 10-7884. 
Miscellaneous sources .. 6,007 0:185d. 7,015 0-134. 
EXPENDITURE. 
! 336,004 6:890d. || 341,463 6:983d. 
(( eve ey 82,753 1:6964. 80,956 1:6574. 
Maintenance and Repairs.) 63,175 1:296d. 67,858 I:$8d. 
Maintenance of way ....| 14,000 0°287d. 21,144 0:4344. 
Repairs of structures and 
buildings ............ 3,269 0-067d. 1,743 0-0364. 
Overhead line and cables. 6,224 0:128d. | 4,672 0:096d. 
RGA 37,179 763d. 37,882 C0 775d. 
Miscellaneous 2.503 0-051d. 1,917 0:039d. 
Traffic expenses 144,60? 2:9656d. 145,111 2:97d. 
Salaries and wages 119,089 9-44d. 121,651 2:485d. 
Gravelling, cleaning cars, 
sheds, &c. .......... 14,331 0:2944. 13,672 0:282d. 
Tickets, punches, print. | | 
ing and stationery .... 3,927, 0:0724. 3,149 0:0647d. 
Uniform, clothing, &. 7,655 015146. | 6,647 0 048d. 
Management and contri- | 
bution to City fund 11,177; 0:2294. 1,691: 0:185d. 
Rents, rates and taxes . 21,091 0432d. | 28,284 0-4764. 
| 


% to mean | ' © to mean 
cap. expended cap. expended 


| F е 


Working profit ........ £173,014 9:69 (£190,020 10°09 
serve, renewal and | 
depreciation fund ....| 50,332 2:81 04,161 3°43 

Net interest on loans .. 46,193 2-77 45,328 2:43 

25,166 1:41 32,080 1:72 


Net profit.............. | 


_* Salaries and wages, £26,722. Materials, &c., £11,160. 


. The. percentage of operating costs to total revenue was 

65 per cent. in 1902 and 64-247 per cent. in 1903, and the 
revenue per mile of route was £7,620, as compared with £7,745 
of the previous year. In 1902 the passengers carried per car- 
mile amounted to 9:3, but last year this figure was increased 
by 0:36, a very substantial increment. No fewer than 
17,978,718 units were coneumed, the corresponding figure for 
the previous year being 16,855,113, and the mean price per 
unit, therefore, works out at slightly under 1:08d., which is 
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Radium Research Fund.—The Court of the Goldsmiths 
Company, having recognised the great and immediate import- 
ance of investigation of the nature and properties of radium 
and radio-active bodies, recently signified their willingness to 
hand over a sum of £1,000 to the Royal Society to constitute 
a radium research fund. The Council of the Royal Society at 
once accepted the duty of administering this grant, and 
ordered the cordial thanks of the Society to be transmitted to 
the Goldsmiths’ Company for their generous and timely sub- 
vention to scientific research. Proposals relating to the 
method of utilising the fund for the assistance of scientific 
investigation have at the same time been communicated to the 
company for their approval. 


THE LIVERPOOL-SOUTHPORT ELECTRIC RAILWAY. 
( Continued, from page 942. ) 

The reversing switches, already mentioned, are fixed to the 
underframe of the motor cars near the motors themselves. 
They carry contacts which are normally held open by gravity, 
but can be closed by an electromagnet which, as has been 
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Ёге. 16.—“ SOLENOID SHUNT SWITCH” AND GROUP or REVERSING SwITCHES 


explained, is connected into circuit by the controller reversing 
barrel. There are eight reversers per train, one per motor, 
which are arranged in four parallels of two in series across 
the system. The reversers are all operated by shunt magnets, 
and in series with each reverser pair are the contacts of 
two magnetic overload 
releases, the coils of which 
are each in the main cir- 
cuit of one of the motors, 
its reverser contacts and 
solenoids. Consequently, 
whether a pair of motors 
be in series or in parallel, 
the overload current (750 
amperes) in either one will 
cause both releases to open 
and cut outthe pair. These 
releases are enclosed in 
small neat cast-iron boxes 
mounted on the sides of the 
car near the truck facing 
um outwards. When open, a 

Fro. 17.—OvERLoaD RELEASE. flap falls down exhibiting 

: „Open“ in raised white 

letters on a scarlet ground, which catches the eye immediately. 
The releases may also be tripped by hand to cut out any pair 
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Fic. 18.—Srcrion or Moron. 


of motors that may become disabled. Powerful and certain 
action of the reversers is secured by a oe ie magnetic 
cireuit and a free and balanced suspension of a heavy clapper, 
while uniform and reliable contact is ensured by the use of 
several independent spring contacts, so hung as to render 
sticking impossible. Fig. 16 shows a group of reversing 
switches and опе of the “solenoid shunt switches, aud Fig. 1% 
one of the overload releases. The object of the solenoid 
shunt switch is to prevent excessive current flowing through 
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the solenoid of the reversing switch when all the motors are | bogies fixed 40ft. 6in. centre to centre apart. They are 
in parallel. It will be remembered from Fig. 12 that, when | arranged with straight sides, matchboarded below the side- 
the controller is in the parallel position, the two motors are | lights. There is a “monitor” or clerestory roof 6ft. 2in. 
each earthed through the coil of one of these switches. | wide, the top being 12ft. 7{in. from the rail level. The 
The coil thus energised will pull up the switch and connect S | motor cars are divided into two main compartments with a 
and SS (Fig. 12), thus paralleling a shunt across the blow-out | luggage and motor compartment, access being obtained 
magnet. The current will then find two paths through the through entrance vestibules which are recessed back at 
solenoid and the shunt. either end, the whole arrangement being so designed that 
In circuit with each pair of reversers is a cartridge fuse and | the doors shall not project beyond the 10ft. width when 
hand knock-out switch in the cab. The latter is for opening | extended. Immediately inside the compartments the seats 
the relay circuits of the reversers in order to cut off the| are placed longitudinally against the side of the car, but the 
motors should the controller cylinders stick in any way or an! remainder of the cars are fitted with cross seats and reversible 
backs. The trailers serve as first-class cars, 


a and accommodate two on each of the seats 
k and a total of 66 passengers per car; the 
PE S ee tM --3-m*-——--4 third class cars (motor cars) seat three 


on one side, and two on the other and a 
total of 69 passengers per car, the total 
accommodation in a normal train being in 
this way 270 passengers. 

Between all cars vestibule gangways 
are provided (as will have been seen in 
Fig. 14). 

At the driving end of the motor cars 
a luggage compartment is arranged for 
light luggage. Oak shutters on either 
side, which roll down in blind fashion and 
close or open the whole length of the com. 
partment, have been arranged with the 
object of facilitating the work of the guard. 
accident be imminent. In accordance with the usual practice The underframes throughout are of steel, the sides and 
the power cylinder is locked when the reversing is in an “off” | centre sills being of channel section, each sill being trussed 

sition, while the reversing handle is locked when the power | with rods passing over the bolsters to the steel-plate head- 
handle is on one of the notches. stocks. The bolsters are of steel channel, riveted to the 

As has already been seen there are eight motors on a com- underside of the sills and supported by straps. Central buffing 
plete train four on each motor car. They drive on to the and drawgear is arranged at each end of the trailer cars, and the 
axles through single reduction gear. The motors (Fig. 18) | trailing end of the motor cars, the couplers being fitted with 
are of the Dick-Kerr 4A railway type, rated to develop | side guide springs to damp oscillation and lateral motion when 
150 B. H. p. at an armature speed of 470 revs. The weight of passing over crossings and round curves. At the motor com- 
the complete motor is 6, O50 lb., the armature 1,920lb., and the | partment end, standard buffing gear is utilised to simplify the 
gear wheels and housing 500lb. The conditions of perfor- | running or shunting of these trains if brought in contact with 
mance which the motor has to fulfil, both as regards speed ordinary rolling stock. 
and high acceleration, bave necessitated 
liberality in design, and in consequence 
they will give considerable overloads for 
short periods with a moderate rise in 
temperature. 

The main features of the motor are 
similar to those of the standard traction 
type. In accordance with usual practice, 
the magnetic field is built up of steel 
shells, in which are four laminated steel 
poles, secured to the shells by bolts. The 
spools are built up of copper wire and 
asbestos ribbon, heavily taped over all, 
impregnated and baked. Steel is employed 
for the core discs of the armature, and the 
windings are former wound, insulated with 
a special combination of mica. The com- 
mutators are built up of drop forged copper 
bars insulated with pure mica, the whole 
being carried on a hard micanite ring. 
A special bracket carries the brushes, 
and this is designed to give considerable adjustment, and the: АП cars are electrically lighted and heated, the necessary 
о design із such that ready access is obtained to the | switches being placed in the vestibule entrance of each coach, 
»rushes and the commutator. and so arranged as only to be accessible by means of a special 

The current is collected by cast-steel slippers on each side | key carried by the guard. There is a through bell communi- 
of the motor bogies (Fig. 19). These slippers weigh about cation which enables the guard by means of a special key to 
90lb. each, and have so far given the greatest satisfaction. | give the motorman the signal to start from any vestibule 
On straight runs of third-rail there are thus four shoes | entrance on the train. 
collecting at one time. From these slippers, which are! The total weight without passengers of each trailer car is 26 
suspended by forged slotted links from a wooden beam carried tons, and of each motor car 44 tons, making the total weight of 
on extensions on the bogie, a highly flexible lead of special | each four-car train 140 tons, and a length overall of 248ft. 6in. 
construction is carried to a fixed terminal from which the The bogies for the trailer cars are the L. and Y. Co.'s standard 
main cables pass to the controller. carriage bogie, the frame being composed of angle steel section, 

Both types of cars are 60ft. long and 10ft. wide, being the | and channel steel bolsters. Special springs have been intro- 
widest carriages in this country, and bave 8ft. wheel base | duced to ensure easy riding. 


Fio. 19.—Contact SHOE AND Turgp Rar, Аррволсн. Scale: fin. = lft. 


Fic. 20.—View оғ Еосв-солсн TRAIN. 
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The motor bogie is entirely built of steel, and, as stated 
before, has 8ft. wheel base ; the wheels are 3ft. 6in. diameter, 
an exceptional size in connection with electric traction. The 
weight of the coach is transmitted from the top bolster by 
means of elliptical springs to the swing beam, the weight being 
transmitted thence in the usual method by swing links to the 
bogie. Steel angles form the side frames ; cast-steel stiffeners 
riveted to the outsides of these form nests for the tops of the 
heavy helical springs which intervene between the bogie frame 
and the straight equaliser bar. This equaliser bar is carried 
in stirrups below the axle boxes, the stirrups themselves bear- 
ing on the box tops by means of very stiff three-coil helical 
springs. A special feature in connection with the axle boxes is 
that the fillets on the journals are kept quite clear of the 
brasses, thus avoiding a fruitful source of hot bearings. The 
gears are not split but forced solid on to an enlargement on the 
axle, and keyed. 

The vacuum brake is used on the trains, thus making them 
adaptable for service with the company's other rolling stock 
and locomotives at any time. The general arrangement of 
fittings and brake cylinders is similar to that already in use; 
the steam ejector is replaced by a twin-cylinder geared 
vacuum pump driven by a 3 H.P. 600-volt motor. Ап elec- 
trically-actuated valve is substituted for the usual ball valves 
on the brake cylinder ; the movement of the motorman’s valve, 
when the brake handle is placed in the brake off position, lifts 
these valves along the train, procuring, if desired, an almost 
instantaneous release of the brake. Automatic electro-pneu- 
matic rogulators in the pump motor circuits maintain a 
constant vacuum in the vacuum reservoir. A large motor-car 
horn, containing a reversed reed of special construction, is 
used in place of a whistle, a connection to the vacuum reser- 
voirs enabling the air for blowing it to be supplied from the 
atmosphere. 

The motorman’s compartment, in addition to the controller, 
switches and ammeter for the main motors, contains the 
motorman’s brake valve, a vacuum gauge, a single-pole switch 
for starting the brake motors and fuses for the pump motor 
and brake-control circuits. 

With the exception of the roof, which is covered with sheet- 
steel plates, the motor compartments have been lined with 
the fireproof material Uralite," the floor also being fireproof. 
In addition, the cable troughs, in which the cables are placed 
for conveying current to the motors and equipment, are lined 
with uralite, and the whole of the floor over the motors is 
covered with the same inaterial and thin steel plates. All the 
trains carry fire appliances, and ample steps have been taken to 
ensure safety in this respect. 


(To be concluded. 


THE ADAPTABILITY OF ELECTRICAL DRIVING.* 
BY B. LONGBOTTOM. 


The mechanical forms of power distribution can be split up into 
two sections: (1) Where a number of small engines drive indi. 
vidual machines or departments by means of shafting, gears, belts 
orropes. (2) Where a single engine drives the whole of the works 
in a similar manner. With respect to the former method, as far as 
Steam power is concerned, it has now long been recognised that 
the result is most unsatisfactory for various reasons. On the other 
hand, if gas engines are employed, a more satisfactory result is 
obtained. The gas engine, however, has yet to be designed that 
will lend itself as readily as the electric motor to being fixed in any 
‘lesired position with the same economy of space and minimum 
amount of attention. 

The alternative method of mechanical distribution is the more 
usual, and the one electrical driving has to contend with. Table I. 
has been compiled from tests I have taken in various well-known 
works. The figures were arrived at by taking the average of a 
number of indications of the engine when working on load, and 
again with the belts running on the loose pulleys. Owing to the fact 
that works have to be arranged to suit the specific nature of the 
manufactures, there is bound to be a difference in the variety and 
number of machines, necessitating a difference in the number of 
shafts, countershafts, bearings, &e., with the result that no two 
cases are alike. 


a 


Abstract of a Paper read before the Manchester Association of 
Engineers on March 26th. 


Table I.—/'ests of Mechanical Distribution. 
A.—DExTaILS or PLANT. 


— 
o 


s 5| To : No. of Aver.) = 
E Nat , B? 1 55 „ id line No. width 33 
^| eure OF 8 of line ne 808113. a E sbafts of | of |с? 
S| work. 68 shafts. 88 9| bear- |belts. belts. |Z З 
ES Z 5 Ft. In. «47 | ings. In. | 5 
1| Gas engine 81| 303 25and2'75 196 34 43 275 | 19 
makers | | | | 
2 Do. 57 880,25and275 160 44, 75 2625 45 
8 Do. 79 494 | 2:5 and 3 150; 48 114 275 72 
4 Textile mach. 154 546 din. to 2in. by 176 72 , 910. 2:5 88 
makers steps of gin. | 
5 Do. 312| 1,020 4in.to2in.by 130 141 482 3°97 275 
steps of Jin. | | 
6 Do. 910 2,130 5in.to2in.by 120 280 1,280 494 489 
| steps of tin. | | 
7 Cotton mill 50,000 spindles, spinning American cotton, 
average counts, 80» twists. 
B.— DETAILS оғ TESr. 
| | 
Effective MARET 
Aver absorbed Ф .; 
Z 1. H P. у by 8 5 Nature Prime 
m delivered 8. 8 | Remarks. 
8 40 engine 1 load. mover. 
load. shafting, = 8, 
machines. wo BS 
1| 296 | 151 ! 145 510 Steady | Gas Working at 2 load. 
2| 185| 93 | 92 500 Do. | Do. Do. 4 do. 
8 388 | 14:8 145 497 Do. Do. Do. j do. 
4 104˙0 54:0 50:0 52 0 Variable Steam Do. full do. 
5,1720 i 100-0 72:0 580 Do. Do. Do. do. 
6 |5060, 2580 2530 500 Do. Do. Do. over full load. 
7 9000 6800 | 2200 755 Steady | Do. Do. about do. 
| 2 


In the above tests, it was assumed that the frictional losses are 
constant at all loads, and this is near enough for all practical 
purposes. In deciding as a basis for comparison, that an average 
of 55 per cent of the indicated horse-power is effectively delivered 
to the machines, it will be seen that I have taken a higher figure 
than the average results of the above tests, which, by the way, are 
more favourable than many that have been cited in the past. 

Now, turning to electrical distribution, we will not take the ideal 
case of the plant зош at full load, as this is rarely found in 
practice, but in taking a basis of three-quarter load throughout, 1t 
must be admitted that we are assuming a load that can always be 
obtained with ordinary care. We will take as our example a plant 
requiring 100 1 H.P. at three-quarter load, as this will render it easy 
to follow the losses through the different stages. This is equivalent 
to 138 І.н.р. at full load, and we will assume an efficiency of 82 per 
cent. at the engine room switchboard. "The next step is to deter- 
mine what percentage of loss must be allowed for the distribution 
by cables to the various motors, and if this is taken as 8 per cent. 
at full load, or 2 per cent. at three-quarter load, as the losses vary 
as the square of the current, it is ample in a well-proportioned 
scheme. This brings the total efficiency down to, say, 80 per cent.— 
1.е., 80 H. H. P. 

We can reasonably assume the motor units in our example to be 
5 B. H. P. and 10 B. H. P., and take 7$ B. H. p. as the average. Assuming 
again three - quarter load, which will imply an efficiency, say, of 83 per 
cent. as the mean efficiency of the motors, we have a total efficiency at 
the motor · pulleys of 83 per cent. X 80 per cent. 66] per cent., or 66! 
B. H. p. In the case of the individual machine when driven direct, it is 
obvious that no further loss takes place, but when the machine is 
driven by gearing, chain or belt, there is a loss of 24 to 5 per cent., 
and this must be deducted from the efticiency at the motor shaft. 
As far as engineering works are concerned, latter-day practice shows 
a decided tendency towards this method of driving, as the power 
required to drive small machine tools has been greatly increased by 
the advent of high-speed tool steels, and increased cutting speeds. 
However, in the majority of electrically-driven works, it can reason- 
ably be assumed that from one-quarter to one-third of the power 15 
taken up by group-driving. We will take the latter to be the case, 
so, continuing with our example, we have two-thirds of the avail- 
able power—say, two-thirds of 66 B. H.P. (44 B.H.P.)—reduced 2 
further 34 per cent.— f. e., 1:55 B. H. P. 

The Table II., which has been compiled from tests I have had 
taken at hazard, shows that the frietional losses in well arranged 
group-driving should vary from 10 to 25 per cent. | | 

For the remaining 22 B. H. p. we will then assume a liberal fric- 
tional loss of 20 per cent., which amounts to 4'4 B. H. P. This gives 
a total loss of, say 6 B. H. P., which must be further deducted from 
the 66 B. H.P. at the motor shaft, leaving us with an efficiency of 
60 per cent. for electrical distribution as against 55 per cent., which 
was taken as the fair average for mechanical distribution. 
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Table II. —Eficiency Tests of Group Driving. 
Total | Diam. Av. No. of | Output | B.H.P. 7, to 
Test BH. V. No. of length of R.P.M.| line No. of in absorbed drive 
ys of Nature of work driven. machine of line line of shaft э В.Н P. by shaft-|shafting, : 
motor. tools. shafts. | shafts. | line bear: at motor ing, belts, 
Feet. Inches. shafts.) ings. shaft. (belts, &c. &e. 
| |, Two 30in. Bullard boring mills, one No. 5 Herbert 1 | ; | im | Re" м ж i a бы, 2 | ў 2 
; 2 r ep ror nt eerie ЕБЕТ: | 8 16 " 280 5 : 28 0-46 20°0 
2 t4 Two horizontal boring machines, one radial drill. 3 20 2 180 5 T 31 0:4 13:0 
| fool Room Small lathe, shaping, slotting, milling | 
1 and drilling machines.  T'hree-tool grinding machines, 11 6 (2) 10 15 > 1°? 0:0 
| metal saw QUE JEN uas ²˙ a каа dd | 
- j Four fine wire-drawing machines, a washing and | i : * ' "T : SI 
: 1 mangling machine and pumſndd eee * Уе $4 210 12 Р ET 1 06 22:5 
5 74 Wire netting weaving frames 3 12 1} 180 те 5 6:3 0-67 10:5 
| | Two large lathes, planer, slotting machine and cylinder | - МУ ‚ 4 ete 2 d ii 
J 1 \ boring machine „6 %% %% %% œ᷑ 6 „0% % %%% ; „ „ „%% 0969009920520 | x lo 4 2) x T 11 oo ye: 99 U 
7 10 Five wire gauze weaving machines 5 70 14 360 12* 6 5:16 1:9] 25:0 
$ 15 Lathes, shaping, planing, milling d grinding machines 18 128 to (3) 106 TA ” ^9 АР G5*(0 
9 2 Vertical and horizontal milling machines 71 315 4119) 169 12 9, 215*3. 11°3 450 
10 () Boring and turni ng machines, lathes, drills, de.. 10 б; 23 ?(10) 1358 () ] ISI 25:92 10:5 37:2 
* Roller bearings. 
FULL COST OF ELECTRICAL ENERGY. 
Table ITI.—Slow-speed Horizontal and Vertical Condensing Engines. Direct- coupled. 
——— — rota И аа 
eund Lbs. of steam per Total lbs. of steam * Total lbs. of coal t Cost of coal Output of generator, | Cost of current 
of 1. H. P. hour. per hour. per hour. per hour, pence. kilowatts. | per B. T. U., pence. 
engine F. " 337 : a * pet 
u Г | 4 Full. 3 4 Ful. $ 4 Full. $ 1 ЕШ, 1 Pall. d o, 4 
25 15 17 19 375 | 320 238 54 46 34 2:9 2-5 L8, 147| 10:6 | 6:4 | 0:197 0-236 | 0-282 
50 ist ‚ 169 | 184 725 620 463 104 89 66 | 56 48| 85 | 300| 220| 18-2) 0-187 | 0-218 | 0-265 
100 134, 153 174 1,350 1,160 875 193 166 125 | 103 8:9 67 | 60:5 | 485, 260 | 017 ,0:204 0 258 
250 13 , 15 17 3,250 2,820 | 2,120 465 405 303 | 25:0 217 | 16:3 | 155°0!1100! 680 | 0-162 0:197 | 0:24 
500 123 | 14) 164 6.250 5.450 4, 130 890 780 590 | 48-0 420 | 32:0 | 308-0 218-0 130-0 | 0:156 0-193 | 0:246 
1,000 | 12 14 16 12,000 10,500 8,000 1,710 1,500 1,140 | 920 81:0 | 61:0 | 620-0 | 440:0 | 265 0 | 0:148 | 0-181 | 0:23 
Table IV.— High-speed Vertical Condensing Engines. Direct- coupled. 

25 210 | 21:5 | 22:5 | 525 | 403 282 | 75 58 40 40] 31 22| 150, 107| 64 | 0 266 (0:29 | 0:344 
50 1200 | 205 | 21:5 1,000 710 , 538 143 110 77 7:5 5˙9 4l, 3L0, 22:4| 13-6 0:242 | 0-263 03 
100 190 | 195 ' 205 1,900 | 1,460 1,025 272 210 147 145 112 7˙9 625, 45-5 | 28:0 | 0:232 0246 | 0:282 
250 17:25| 17.75 187 | 4,320 3.330 | 2,310 618 477 335 330| 25:5 | 180/1610 ' 1070} 72:0 | 0:205 | 0-238 | 0:25 
500 165 | 17-0 | 180 | 8,250 | 6,880 4.500 | 1,180 910 644 630] 485, 3455 | 326-0 236-0 | 1490 0 193 | 0-214 | 0:232 
1,000 160 | 16:5 | 175 | 16,000 | 12,370 | 8,750 | 2,290 1,770 1,240 1850 | 95-0] 67-0 655:0, 475-0 | 298-0 | 0-208 | 0:2 | 0-225 
1,000 135 | 14:0 ' 15:0 | 13.500 | 10,500 | 7.500 , 1,930 1.500 , 1,070 | 103:5 | 805, 575 | 645-0 | 467:0 | 290-0 | 0-161 | 0172 | 0:198 

Basis. —* 71b. of steam per 1b. of coal. t Coal at 10s. per ton. Steam pressure, 15010. per square inch. 
Table V.— Gas Engines. Direct-coupled. 
É | Town gas (heat valve, 700). Producer gas. | Cost per B. T. U. in pence. 
i" MEMBR SN ee a — ою ae ES: disi a MM OMM IDE CREE CK ы чы CMM 
С S. 3 Total cubic feet Cubic feet per з= Total fuel per | Lbs. of fuel per * Town | t Dowson gas. $ Mond gas. 
© sf per hour. kilowatt hour. 8 Е hour (lbs.). kilowatt hour. gas. Anthracite coal. Bituminous coal. 
EC ms — — gw XE Dg m————— ERI E — 
= E х Full. 3 | 4 Full. i1 à 3 g Fall. ў 4 |Ful. ]j à Full.“ 1 3 Full. | 3 | à Full. | 1 4% 
80 13:0, 374 200 231 24-9 268,808 093 267 212 165 178 1-88] 2-2 | 06 |063| 0-74 0-238 | 0-252 0-295 0-057 | 0-06 | 0-071 
45 125| 575 460 858 230 24:5 286 0:9 41:4. 330 25-7 1-65 1-76 | 2:06| 0-55 | 0-59 | 0:69 0:221 | 0:286 0:276 0:058 | 0-057 ' 0:066 
90 12:0 1.095 875, 670 21 9 23:3 268 0-86 78:5, 62-7 48:0) 1:57 167| 1:92 | 0-53 0-56) 0-64 0:21 |0-224 0:257 0:05 | 0-054 | 0:062 
175 12:0:2,130 1,700) 1,206 21-3, 22-7 25:8 0°86 152-5 192-0, 925 1-52 1-63] 1:85] 051| 0:54| 0-62 0:204 | 0:218 0:248 0:049 | 0:052 | 0-059 
500 .. : = ae ede e. 0-75 391-0 31602410| 1:32 1:4 | 1-61] .. is 0:177 10-188 0:216 0-042 | 0-045 | 0:052 
1,000 .. 0-75 780:0 1628-0 478-0113 1:38 | 1:59 | 0174 | 0:185 ' 0:213 0-042 | 0-044 | 0:051 


Basrs. —* Gas at 28. per 1,000. 


t Coal at 95s. per ton. 


8 Coal at 6s. per ton. 


Up to the present we have assumed the engine indicating three- 
quarter load, but to render our comparison more complete we will 
assume that the plant is extended until the engine is brought up to 
full load. Then. taking the mechanical case, the losses will increase 
in proportion, excepting that, roughly, 10 per cent. being the engine 
friction, remains constant. This means, with near enough accuracy, 
that the efticiency on full load will be about 57 per cent. instead of 
55 per cent. But now we shall have greater proportionate losses 
on the lower loads, due to added shafting, &^. 

To return to our case of 100 1.H.P. at three-quarter load— 

Full load. $ load. 3 load. 


133 .. 100 67 r.H.P. 
The losses are now 43^, at full load 57 57 57 І.Н.Р. 
Dessins 76 43 10 effec. B. . P. 


We now have an effective power of 43 B. H. P. at three - quarter 
load, as against 55 B. H.. when the plant was only taking three. 
quarters of the load of the engine, and it will be seen that when it is 
necessary to drive only a small portion of the works requiring but a 


| few horse-power, the engine must be working in the neighbourhood 


of half load, obviously, with most uneconomical results. 

Turning again to the electrical side, when running the engine at 
full load, we shall have a slightly higher efficiency. The combined 
efficiencies of the engine and generator, together with the cables, 
will be :— 


Full load. 3 load. + load. 
Engine-generator ....... T 85 .... 82 .... "6 
Cables ........ „ саа 0908 998 99 
Resulting іп.............. 82 80 75 


From this we get the electrical power available at the motor 
terminals—namely :— 

Full load. 3 load. 
109 50 K. H. P. 

The 10 н.р, motors are assumed to be working at three-quarter 
load (it must be remembered that the engine is at full load, because 
of extended plant, and not because the load on the motors has been 
increased), or 73 H.P., and we find the input to be at this load 
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9 E. H. P., which, into our available power of 109 E. R. P., gives 12 
motors, with a total output of 90 B.H р. We thus get, with three- 
quarter and half-load respectively at the engine, an input to each 
motor of 67 E. H. p. and 4:15 E. H. p., and we may assume a correspond- 
ing output of 5:2 B. H. p. and 3 B. H. P., giving a total for the 12 motors 
of, say, 62 B. H. P. and 36 B. H. . We must now deduct the friction on 
the working side of the motor, which will be constant at all loads. 
Taking this value as before, but this time proportionately to the 
greater output at full load—namely, 90 B. H. P., we get 


34 per cent. of 60 B. H.P. 2·1 B. H. p. 
and 20 per cent. of 30 n. H. p. 6 m 


Giving a total of ...... S1 „ 
Tabulating the results we thus have :— 


Full load. $ load. | 4 load. 


— 


Indicated horse-power of engine 133 100 67 
Electrical horse- power at motor terminals. 109 80 50 
Brake horse-power at motor shaft ........ 90 62 36 
*Effective horse-power applied t» machines. 82 ^ 54 28 
As compared with the result of mechanical | 76 43 10 


transmission 


* Arrived at by deducting the frictional losses of 8:1 B. H. p. from the 
brake horse-power at motor shaft. 


This leaves us a margin in favour of electricity of 6 н.р. at full 
load, 11 н.р. at three-quarter load, and 18 н.р. at half-load. 

There is yet another feature to be considered, and that is, 
whereas the frictional losses are usually constant in mechanical 
cases down to the lowest loads, through the inconvenience of 
throwing out sections of shafting, in electrical driving the idle 
section is at rest as the motor is stopped. This removes the motor 
and frictional losses in that section, but in our example we have 
taken it as though all the motors were running on the lower loads 
at a necessary lower efficiency. It is evident that our example will 
be improved if larger plants are considered, and the following 
example may be of interest. 

It is assumed that from indications taken of the existing engine, 
it was found that 400 effective B.H.P. was required to drive the 
machinery. Then, taking the case where three-quarters and one- 
half of the whole plant is in operation, we get the following :— 


Full | 


Proportion of plant working ...... | load $ load. 4 load. 
i | 
Effective horse-power required by machines. 400 300 200 B. . v. 
Frictional losses between machines and motor-) 40 40 | 40 
shaft | 2 
Brake horse-power at motor-shaft............ 440 340 240 „ 
Electrical input, assuming 10 н.р. motors | : 
ошаш } 518 400 282 rx. 
Electrical horse-power at generator terminals | | 
including losses in cables '] 587 410 : 489 „ 
Indicated horse-power of engine ............ 615 485 356 rur. 
Against— р 
By mechanical transmission, assuming fric- | 
700 


tional losses equal to 43% of the indicated | 


600 500 r.m.». 
horse-power of the engine at full load | 


Oradeoreasein steam by electrical distribution of | 127 197 І 29% 


ŘS O O 


It is also worthy of notice that with electrical distribution the 
size of the prime mover is reduced from 700 т.н.р. to 615 1.H.P. if the 
plant is working at full load, and from 600 1.H.P. to 485 l. H. p. if 
the plant is working at three-quarter load, so it is apparent that 
in electrical driving a smaller prime mover can be employed, result- 
ing in a saving that will go towards defraying the cost of the electrical 
piant. 

In my opinion, the foregoing tables will afford a ready means of 
comparison if a change is contemplated from mechanical to elec- 
trical distribution, as it will only be necessary to compile a proposed 
electrical plant on similar lines to the examples submitted, and 
compare the efficiency with the result of the indications of the 
existing engine. 

In the past there has been a great diversity of opinion as to 
whether each machine should be driven by a motor, or a number 
of smaller machines should be grouped together and driven from a 
short line shaft by one motor, but it is now generally recognised 
that where machines are in constant use, provided they are below 
a given horse-power—say 5 H.P.—grouping is the most desirable. 
This method most successfully overcomes the great variation of 
power that is experienced in the driving of small machines, due to 
the difference in the load, and the cycle of operations, and is natu- 
rally more cflicient than if a number of smaller motors were employed 
on account of the necessarily lower efficiency, as well as more 
economical in first cost and upkeep. Moreover than this, the 


SO 


aggregate of the horse-power of the single motors would be much 


higher than the horse-power of the one motor driving the group of 
machines, as each of the smaller motors must be large enough to 


deal with the maximum load of its machine, whereas only a slight 
addition is required to the average working load in the case of the 
group motor, sufficient to be capable of dealing with the heaviest 
loads of a certain percentage of the machines in question. | 

The greatest care, however, must be taken thattoo many machines 
are not driven from one motor, or that they are not spread over too 
big an area, as this would only entail additional shafting, counter- 
shafts and belts, resulting in the distribution losses being greater 
than was the case with the system of engine and shafting. This is 
clearly demonstrated in Table II. In thistable the bad examples of 
group-driving are printed in italics, and in test No. 5 it is seen that 
a 74 B.H.P. motor, when driving three machine tools through 42ft. 
of line shafting, entails a loss of 10°5 per cent., whereas a similar 
sized motor, driving five machine tools through 150ft. of line shafting, 
shows a loss of 60 per cent. absorbed by friction. But if a proper 
system of motor units is employed, there would be no difficulty in 
obtaining a high efficiency, as it is only necessary to sub-divide the 
machines into the most efficient groups to suit the units. In the 
average enyineering works, 5 B.H.P. can be taken as the smallest 
unit to be used, except in special cases of isolated machines, or 
machines used for intermittent working. This motor has an 
efficiency of 82 per cent. at three-quarter load, and can, therefore, 
be looked upon as an efficient power unit. In the majority of cases 
the other useful power units can be taken as 74, 10 and 15 B.H.P., 
and only in works where very heavy materials are handled will it 
be found necessary to have larger units, except, of course, for 
individual machine driving. | 

In these days of specialisation, it is of the greatest importance 
that machinery and departments should be arranged with a view to 
economical and increased output, and it is now possible for the 
works organiser to achieve this result without taking into account 
how the power has to be delivered to the machines. It is no longer 
necessary to arrange the machinery in parallel lines down the 
works, so that it can be driven from line shafts supported from the 
main girders, as is the case with the best arranged mechanical 
distributions; but under the same roof he can have as many sections 
or departments as he wishes, each entirely self-contained | 

It is quite probable that in attaining this result some sections 
will not be driven as efficiently as may have been possible, but 
provided the production is increased by the arrangement with the 
same outlay in labour, it justifies itself. The saving of power in 
such an instance is of secondary consideration. Now that there is 
no longer the weight and strain of heavy shafting on the girders to 
contend with, lighter structures can be used, resulting in a material 
reduction in the cost of the building, thus further defraying the 
cost of the electrical plant. 

Then the advent of portable machine tools and other labour- 
saving devices has been rendered more possible by the electric 
motor, and the economies to be obtained by these methods of 
manufacture are daily becoming more apparent. | 

Again, in new works there is always а danger with mechanical 
distribution of the power plant becoming too small as the business 
increases, with disastrous results as far as further development is 
concerned; but an electrical system is perfectly elastic, it being 
only necessary to put down another generating unit and an 
additional panel on the main switchboard, and this can be done 
without in any way affecting the efficiency of the existing plant. 

It is now possible for the smallest user to obtain electricity for 
power purposes at a price varying from 1d. to 2d. per unit from our 
corporation and supply companies, and this must be of vital 
importance to young firms who require their available capital for 
other useful purposes, especially when they have the knowledge 
that their power costs them comparatively little more than would 
have been the case if they had had a plant of their own. 

As a conclusion to this Paper, I thought that a set of tables 
giving the fuel cost of generating electricity by direct-coupled steam 
or gus-engine sets, would be of interest, if only to show the figures 
that our steam and gas engineers are prepared to guarantee. | 

The steam tables have been compiled from data kindly supplied to 
me by Mr. George Saxon and Mr. W. Stead, and the gas engine 
table from data received from Mr. H. N. Bickerton. 
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DIRECT-READING MEASURING INSTRUMENTS FOR 
SWITCHBOARD UBE.* 


BY KENELM EDGCUMBE AND FRANKLIN PUNGA. 
(Concluded from page 917.) 


METHODS ОЕ CONNECTING WATTMETERS FOR THE MEASUREMENT 
OF POWER. 

Direct Current, or Single-phase Alternating Currents.—Figs. 15 
and 16 show two methods, either of which can be employed. 
In Fig. 15 the watts spent in the current coil are included 
in the power measured, while in Fig. 16 the watts taken by the 
volt coil and its series resistance are included. The latter method 
is, as a rule, to be preferred, in that the voltage is usually fairly 
constant throughout a set of readings, and hence the necessary 
correction jai We determined once for all. It is readily found by 
connecting up the volt coil only, the load circuit being open. The 


F1o. 15. 


Ето. 16. 


deflection (in watts) so produced has to be subtracted from all 
readings taken at that voltage. If the connections are as shown in 
Fig. 15, the correction is found by connecting the shunt coil across 
the terminals of the current coil when a given current is flowing 
through the latter, aud noting the deflection. 

The necessity for applying a correction can be obviated by the 
simple expedient of putting a second winding on the fixed coil and 
connecting it in series with the moving coil in such a way that the 
current flows through the auxiliary winding in the opposite direction 
to that in the main winding. If the number of turns of the two 
coils be made the same, and if the instrument be connected up as 
shown in Fig. 16, there will clearly be no deflection whatever when 
the volt coil alone is in circuit, and no correction is necessary. 

Two-phase Systems.—If the load is unbalanced two readings 
must be taken, the wattmeter being connected first across one 
phase and then across the other. The sum of the two gives the 
total power. If the load is known to be balanced, as can be 
assumed to be more or less the case with motors, it is only neces- 
sary to take a reading on phase and to double it to obtain the total 


power. 


Fia. 17. 


Three-phase Systems.—1f the load is unbalanced two readings 
are necessary. The connections are shown in Fig. 17, where A and 
B are either two wattmeters, or the same instrument connected 
first to one circuit and then to the other. The sum of the two 
readings gives the total power supplied to the load. For con. 
venience, the movings coils of the two instruments A and B could 
be fixed to the same spindle, so that the pointer indicates direct] 
the total power. The question of insulation is, however, a difficult 
one in & double instrument of this kind, except in the case of low 
voltage. It is, moreover, necessary, if any degree of accuracy is 
aimed at, that the two instruments which are connected together 
should follow precisely the same law ; that is to say, that the scales 
for both instruments should be the same. 

With & balanced load three equal resistances are connected in 
star across the three phases, the moving coil of the instrument being 
included in one of these. The series coil is placed in the phase to 
which the moving coil is connected. The total power will in this 
case be three times the instrument reading. 


on March 24th. 


The next section of the Paper is on Phase Meters and Power- 
factor Indicators,” a subject which was well discussed in a corre- 
apondence in our columns last year in connection with an article on 
Messrs. Elliott Bros. power-factor indicator (see The Electrician, 
Vol., LI., pp. 168, 800, 889, 381, 422, 462)]. 


CURRENT AND VOLTAGE TRANSFORMERS.* 


Allusion has already been several times made in this Paper to 
the use of transformers in connection with measuring instruments. 

To design a satisfactory current transformer the following points 
must be attended to :— 

1. Iron of the highest quality must be employed. 

2. The magnetic circuit must beas short and as perfect as possible. 

8. The ohmic resistance of the secondary circuit (including trans- 
E winding, connecting leads and instrument) muet be as low as 
possible. 

4. High self-induction, far from being a disadvantage, is actually an 
advantage so far as independence of frequency is concerned. 

A most interesting Paper read by Mr. Albert Campbell before 
the Physical Societyt gives a number of figures which illustrate the 
correctness of these assertions. 


The following 18 un abstract of the discussion which took place on 
March 24th in connection with the above Paper: 


Col. R. E. CROMPTON, in congratulating the authors upon the Paper, 
said that the only criticism that he had to pass was that it suffered from 
& fault which was really due to the Institution. The somewhat hard 
rule was imposed that an author was debarred from saying too much about 
his own work when he was in the position oocupied by Mr. Edgcumbe. 
In consequence, the practical experienoe which the authors had gained 
in their business was denied to the members of the Institution for fear 
that thePaper be called an advertising one. Theauthors did not tellus how 
to make the instruments and how to solve some of the most disagreeable 
difficulties which the users of instruments met with continuously owing to 
difficulties in construction, difficulties in packing and carriage, and diffi- 
culties in connection with corrosion when the instruments were used in the 
moist or warm atmosphere so often found in engine rooms or elsewhere. 
The full description of the method which Messrs. Crompton & Co. had 
devised for getting over these difficulties would be aent in for publication 
in the Institution Journal, but, briefly, the object of it was to enable a 
station engineer to have a ready means of bringing all his instruments to 
as correct a reading as when they were first calibrated. The system 
made use of two portable instruments which he had termed gauges. The 
sub-committee of the Electrical Standards committee, which was dealing 
with electrical plant, had now almost reached the point of standardising 
switchboard work, and it seemed to him not to be a Utopian dream that 
there might be standard instruments that made a given deflection with a 
ae number of milliamperes or millivolts, as the case might be. His 

evice really consisted in standardising the manufacture to such an 
extent that, for instance, all the voltmeters turned out would be 
identical—i.e., that with a certain number of milliamperes definite 
deflections would be obtained to one or more points on the scale. 
They had heard a good deal of Madame Curie and the work she had done, 
but the authors had not mentioned how much we were indebted to her 
for her series of Papers on the tempering point or plunging point of 
magnetic steel in order to get practical magnetic permanence. The 
users of the method, by following her specifications, had been able to get 
magnets of extreme permanence without any experiments or difficulties 
on their part. It was possible by suitably-devised tools to make the air- 
gap of moving-coil instruments accurate to within dimensions which 
mechanical engineers thought impossible. It was also possible to make 
instruments interchangeable at the contacts by which the current entered 
the moving coil and in the springs themselves. It would be found 
that a good many errors which were put down in the Paper to electrical 
causes disappeared from simple excellence of mechanical workmanship. 
Once а manufacturer set himself to produce such accurate workmanship, 
the cost of manufacture was very greatly reduced. It would then be 
found that the moving-coil instrument cost very little more, if any, than 
the moving-iron instrument. Во long as the personal skill of the man 
who made the instruments was depended upon and attention was not 
paid to the perfection of the tools with which they were made, great progress 
could not be expected. In order to apply successfully the pair of 
* gauges," which he had mentioned, the instruments on the board should 
have their controlling spring easily accessible and removable without 
removing any other important part of the instrument. By their use it 
had been found that instruments could be taken out of stock, put on a 
switchboard and gauge-marked, and guaranteed to percentages which 
were mentioned in the Paper. This was done after the switchboard was 
erected. Another point of extreme difficulty was to provide against 
corrosion, and he hoped that something would be heard in the discussion 
about the springs and the pivots in this connection. Iridium and those 
kinds of metals acted satisfactorily as pivots, but such climates as were 
found in India and even in England were very hard upon the polished 
Steel surfaces of the instruments. 

Mr. J. RENNIE said that there should be some understanding as to 
what accuracy really was. Instruments had been sent to the Board of 
Trade Laboratory that induced remarks which he was afraid the chairman 
would not care to hear repeated. Some of the most extraordinary things 


* Bee also an article by Mr. Punga in The Electrician, Vol. LI. 
p. 1,008, in which the design of these pieces of apparatus is fully dealt 
with. —Ep. E. 

t Phil. Mag., September, 1896, p. 271. 
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were asked. Instruments costing 30s. were sent with a request that they 
should give readings of the highest possible accuracy, and he was afraid 
that with all his skill in writing plausible letters he did not always 
satisfy the senders that they were asking an impossibility. When this 
question of accuracy was settled they could attack the question of termi- 
nals and such trivial but very important things as the form of the scale. 
If he were to hazard an opinion, he would say that the scales should all 
be marked simply in divisions. He was glad to see the strong approval 
which the authors gave to moving-coil instruments, and he wished they 
had said a little more about them in respect to the shunts. Col. 
Crompton had spoken about standardising, and he wished they would 
standardise the shunts. Many years ago they had a shunt at the Board 
of Trade which was 5ft. long with 1,500 amperes, and worked with a 
drop of 13 volts. Not many months ago they had one 8ft. long, and 
here again the current was very large—about 3,000 amperes—and the 
drop was also 14 volts. It was quite an easy matter to get a moving coi] 
instrument which gave indications with noth volt drop perfectly securely, 
and he thought that if the inetrument makers were pressed a little 
harder they would give even less than this. The reason for having a 
small drop of volts was obvious when the cost of the shunt was taken 
into account. For the last 12 or 14 years the upper limit of measure- 
ment for direct current at the Board of Trade laboratory was2,500 amperes. 
but an equipment had just been put in for 7,000, and it was hoped to 
increase it to 10,000 bye-and-bye. It was decided that a moving coil 
equipment would be the best, and when they began to discuss the matter 
with instrument makers they found they were faced with a cost of some- 
thing like £60 for the 10,000-ampere shunt, and the metal was enormous. 
The size also was such that he hesitated having it brought into the 
establishment. On account of this experience, therefore, he asked that 
the question of shunts should be gone into, and if the Standardising com- 
mittee would only get the opinion of the instrument makers and standar- 
dise the ammeter voltage, say, at th, things would work very much 
smoother than they did now. At the opposite extreme he ought to have 
mentioned that some time ago they had a shunt sent to the Board of 
Trade as a part of an ordinary energy meter which had a resistance of 
264 millionths of anohm. It carried a current of 4,000 amperes and 
they could see with what a very small drop that meter was working. He 
would have liked the section on hot-wire instruments to have been а 
little longer. They had been lately driven to thinking of these because 
of the need for measuring large alternating currents, and seeing that the 
moving-coil indicator was such a very handy thing they at once said they 
wanted a dynamometer which would deal with voltages something near 
to дё. There was surely room for something of the hot-wire kind to 
answer the same purpose. Mr. Trotter had made some experiments which 
showed that it would be quite possible to get a hot-wire arrangement to 
work with very much less than 1 or 2 volts. 

Mr. ALBERT CAMPBELL said that the question of the average 
number of ampere-turns used in moving-coil instruments was interesting, 
and also what kind of effects one might expect from changes of tempera- 
ture, frequency and wave-form. The deflecting forces used in instru- 
ments were also interesting, and the amount of power taken. Mr. Rennie 
had talked about reducing the size of shunts or the drop of volts on shunts 
of moving-coil instruments. The difficulty was that if the shunts were 
reduced, the drop of volts was reduced, and the temperature errors 
became very important. If a reduction were made to, say, zöth volt, 
copper must be used entirely in the measuring instrument, and copper 
shunts could not be employed because the heating would be so objection- 
able. The point he would like to mention about the arrangement which 
he had designed, and which was in use in many instruments now, was 
that it practically allowed the use of the minimum drop of volts and yet 
have perfect compensation. With one of these compensators it was 
possible to have complete temperature compensation and still work with 
a drop of volts of path. A small point that the authors might perhaps 
give a little more information upon was in connection with set-up 
instruments. These were very useful in that they widened out the 
top of the scale and gave a large deflection for a small difference in 
the quantity to be measured, but it would be very useful if a little more 
data could be given as to how setting up instruments affected the read- 
ings. With regard to the use of transformers for measuring extremely 
large currents, this question had been gone into very thoroughly at the 
Central Laboratory in Paris. The results of experiments upon some 
rings only 6in. across, both theoretically and practically, were an entire 
corroboration of what he himself had stated on a former occasion. He 
recommended air transformers for extremely accurate measurements, 
because there was no trouble with hysteresis and such things. 

Mr. SYDNEY EVERSHED cordially agreed with many of the expres- 
sions of opinion in the Paper, but of course there were many others in 
which he differed from the authors, and he would therefore run through 
the Paper and note the various points which might be commented upon. 
The first was the question of scales. In the early days everybody used 
engraved scales, which were practically everlasting but expensive and 
difficult to produce, and not necessarily very accurate. If they were inac- 
curate they remained inaccurate for ever. Another kind of scale was 
enamelled paint, but with this it was practically impossible to get an 
accurate scale, because no mechanical process had been devised for put- 
ting the marks on the enamel. The enamel also chipped off after a time, 
in a hot engine room, for instance, and as a result of experience with 
engraved and enamelled scales most people were going round to paper, 
against which there was a great deal of prejudice, chiefly on account of the 
name. It ought to have been called dessicated cellulose. It lasted well 
under all conditions and could be varnished, printed or marked by 
mechani al processes, Several firms employed it, and an ingenious 
process had been introduced by Messrs. Hartmann and Braun. Paper 
was the scale of the future. Referring to Mr. Campbell's remarks he 
suid there was no ditliculty from the fatigue of a spring in a set-up 


| clearance of 31 mils—i.e., more than double. 


instrument. It was a remarkable fact that a set-up spring had less 

fatigue than one which was allowed occasionally to go back to zero. 

The principal disadvantage in setting up the spring was that the errors 

in the instrument were magnified quite as much as the readings 

were. There was rather a curious figure in the Paper—viz., the 

value of the field in the air-gap in moving coil instruments, and he 

wanted to correct the impression that it gave before it got stereo. 

typed. The figure mentioned was 700. It was just possible, of 

course, that in the instrument manufactured by Messrs. Everett, 

Edgcumbe & Co. the field might have this value, but it did not 

follow that it was the same in all other instruments of that type. He 

could only give the fields employed in the instruments made by his firm. 

Instruments having indexes of from 3in. to біп. in length had fields 

varying from 1,500 to 1,700, whereas with a 10in. scale the field would be 

a little over 2,000, and in instruments having an index of 18in. the 

largest size of the field would be 4,500. He believed the latter to be the 

largest field ever employed in a commercial switchboard instrament. 

The moment of inertia increased as the square of the length. It was 

important to increase the forces if the movement was to be kept rapid, and 

this could only be done by increasing the field. As far as possible he had 

always attempted to increase the force at the same rate as the momentof the 
inertia increased. With regard to permanent magnets used in moving-coil 

instruments, in spite of the very valuable work done by Madame Curie, 

all permanent magnets must be treated in some way to protect them 

from the various diseases which might attack them in after life. The 

processes which had been used had been called artificial ageing, but this 
seemed to him to be a complete misnomer, because it gave a totally 
Wrong impression of what had to be done to the magnet. It might as 
well be said that in vaccinating a baby it was being artificially aged. 

One of the diseases of the magnet was temperature, and, therefore, it 
must be put through a process which made it immune to variations of 
temperature. The next ді-еазе which might attack a magnet was natural 
decay, but no vaccination had ever been discovered to correct that in 
the baby. In the case of the magnet, however, it was possible to leave 
it in such a state that natural decay was practically impossible. At all 
events it had never been observed by him during his investigations, 
which had been many and elaborate. A third disease was one which rather 
resembled sudden death—viz., demagnetisation. Nothing would ever 
protect a magnet against demagnetisation. If a magnet was put ma 
field of anything like 100 it would be demagnetised, no matter of what it 
was made or how it had been treated. The magnets of moving-coil instru- 
ments did not get into flelds of that sort, but they had to be protected against 
more moderate fields. When these three processes had been oarried out, 
the permanent magnet was really permanent. It was quite true that 
something depended upon the shape, and that a bar magnet could be more 
easily tested than a ring magnet, but with moving-coi] instruments the 
magnets were nearly all practically closed circuits. One of the advantages 
of moving-coil instruments from the instrument makers’ point of view was 
that everything could be determined beforehand. But when it came to 
making large instruments, with indexes something like 12in. or 14in. in 
length, this was not quite true. It was not possible to predetermine 
the amount of damping due to the air friction against the index. To give 
an idea of how important this might be in an indicator of 12in. in lenyth 
and lmm. diameter, the damping torque due to the eddy currents 
in the copper bobbin on which the coil was wound was something of the 
order of 233, whilst the damping torque due to the index itself was no 
less tban 90 to 130, depending upon the extent of the swing. The 
next point he wished to touch upon related to springs particularly in 
moviug-coil instruments. The ordinary spring which nearly everyone 
used was made of phosphor bronze. The temperature coefficient was 
0-061 per degree centigrade, whilst the springs used by the Allgemeine 
Elektricitats-Gesellschaft had a temperature coefficient of 0-24, approach 

ing that of copper. At first sight it would appear that everyone should use 
phosphor bronze because of the 0:061. Unfortunately, however, the specific 
resistance of this was 15 to 16 microhms, whilst that of the other was 
only about 2:9 microhms, :o that it was about as broad as it was long. 
The authors did not like the use of soft iron, but perhaps that was 
because a rival maker had introduced this. It seemed to him essential 
that the iron in an instrument should be soft. The air damper which he 
devised some years ago had given him a good deal of trouble at one 
time, but he believed it to be the best form of air damping ever intro- 
duced, for it was extremely difficult to devise an air damper which 
did not add to the moment of inertia of the instrument. On 
p. 18 there was a drawing of a most ingenious air damper, & 
piston moving in a circular cylinder. That damper introduced a 
very large addition to the moment of inertia of the instrument. 
Some time ago he had the curiosity to measure the difference 10 
the damping of the cylinder form made by Messrs. Everett, Edgcumbe 
& Co. and that {of the type manufactured by his own firm, and he 
found that whereas with his own damper the damping was no less pu 
8:8, the damping due to the piston in the circular cylinder was only 2-8, 
about one-fourth or one-third as much. This had a very important 
bearing on switchboard instruments because it affected the time taken by 
the instrument to come to rest. This in his own instrument was 12 
geconds, whilst in the Everett-Edgcumbe instrument it was no less than 
4:5 seconds. But there was another important difference in these two 
dampers. The authors stated that the clearance between the piston ap 

the cylinder was only 0°015їп. The damper which he introduced bad & 
This was very important 
because, naturally, the damper which had a big clearance was a more 
practical thing and more likely to last. As a matter of fact, if he i 
to make the damper clear „the box by 15 mils the instrument would be 
absolutely aperiodic. He quite agreed with the authors as to носиш 
instruments, and he thought the time not very far distant when they wou! 

totally disappear. He had come to the conclusion that the defects in 
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them were inherent and not due to the design at all. He believed 
that in future we should have moving-coil instruments for direct-current 
work &nd moving.iron instruments for alternating-current work, and 
that both would be absolutely dead beat. Dealing with induction 
'ammeters, voltmeters and wattmeters, he said he regarded these as the 
most curious type of instrument mentioned in the Paper. Some years 
ago а тап came to him with a frequency meter—at least, he said it 
measured frequency. He (Mr. Evershed) had asked if it was effected b 
the volts at the terminals, and the answer was that this was so to a small 
extent, but that on the whole it measured the frequency fairly well. He 
did not take up the instrument because it did not appear to have been 
developed into a very practical thing, but that same instrument was now 
being used as an ammeter! It was quite true that itg readings varied 
with the frequency and that when the frequency varied 50 per cent. the 
readings varied 25 per cent. Butstill it was & very much better ammeter 
than it was when it had been brought to him as a frequency meter. 
These remarks did not apply to the voltmeter because it was possible to 
make that an accurate instrument, although he did not think it had yet 
been done. But as regards ammeters he thought there were almost insuper- 
able difficulties in the way; inherent in the principle. The authors 
stated that the temperature coefficient of such instruments was small. 
It was just possible that lately some device had been introduced to reduce 
the temperature coefficient, but so far as he was aware the ammeters had 
a larger temperature coefficient than any ammeter in the world. All 
these induction instruments had a rotor which was usually composed of 
aluminium or copper. These both had a temperature coefficient of 0:38 per 
cent. and that entered directly into the readings of the instrument, so 
that such an instrument could not have a temperature coefficient of less 
than 0°38 per cent. whilst it could have a great deal more quite easily. 
Fig. 12 showed the instrument made by (ће Allgemeine Elektricitiits- 
Gesellschaft. In this instrument the induction due to a single coil not 
only produced an E. M. F. in the rotor but it also induced an Е.М Е. in a 
disc and therefore induced currents both in the rotor and the disc in the 
same place ; and as both the rotor and the disc were made of copper or a 
metal having an equal temperature coefficient, one had the temperature 
coefficient of the disc in addition to that of the fixed inductor and that instru- 
ment, unless corrected, had a temperature coefficient of something like 0:76 
per cent. Of course, that error could be got rid of by making the rotor of some 
metal having a negligible temperature coefficient, but when this was done 
the resistance of the rotor was increased enormously, and therefore there 
was very much less torque. There was still the same weight, but nothin 
to move it, and it was much better to use soft iron instruments. He would 
be very glad to hear that these difficulties had been overcome. At prevent 
he did not know what these instruments measured. He had an idea that 
ы measured the frequency of the credulity of the engineers who used 
em. 

Prof. W. E. AYRTON referred to the mention of stray fields and the 
errors due to them. Some little time ago he had a magnetic survey made 
of the switchboards of one of the well-known London central stations, 
which was very «азу to do with a portable magnetic field tester, and the 
result was that fields far greater than those mentioned by the authors 
existed. With 1,000 amperes flowing along an endless circle a metre 
away from a given point there was а field of 2 C.G.S. units, but in some 
cases the magnetic field was as high as 71 units at the switchboard, 
36 times that referred to inthe Paper. Thirty-tive and 20 units were quite 
common at different parts of the switchboard. It was clear, therefore, 
that what had to te dealt with were errors much larger than 2 C.G.S. 
units, and it could easily be seen how this arose. An ordinary switch- 
board was more than 2 metres high, and if there were 1,000 amperes at 
the omnibus bars top and bottom, that would give twice as much as the 
quantity referred to by the authors, but, as a matter of fact, in many 
central stations there were 4,000 amperes, and as the instruments could not 
all be in the centre of the switchboard, fields many times greater than those 
he had just referred to were encountered. Last year, when he had to 
advise about the disturbance of the compasses in ships where dynamos 
were used, he had a similar survey made of the generating station, which 
was not near the switchboard, and with modern multipolar dynamos and 
hundreds of kilowatts the field was very small indeed, of the order of 
0:27 and 0:219, &c., not very much larger than the horizontal forces due 
to the earth's field. Therefore, the disturbance in a modern central 
Station was not at all due to the dynamos, but to the currents in the con- 
ductors, and, as he had just explained, that field might be 20, 30 or 40 
times as great a3 that referred to in the Paper. One other point which 
the authors quite rightly referred to was in connection with the thermo- 
electric effect in shunts when using large currents. He had had to make 
experiments with cables of some thousands of amperes, and the same 
difficulty had occurrel, but it had been overcome by an arrangement due 
to Messrs. Hartmann and Braun, in which constantan connecting pieces 
for the instrument wires were interposed between the constantan shunt 
and its copper terminals, Referring to electrostatic instruments, and to 
the arrangement of condensers attributed by the authors to Peukert in 
1894, he quoted the claims of a patent specification five years earlier: 
"Buch combination of a condenser with an electrostatic voltmeter 
for the purpose of measuring very high pressures without the 
necessity of having two surfaces, working parts Another 
claim was aud the combination of a condenser with an electro- 
static voltmeter for the purpose of altering the law of the instru- 
ment.” One of the difficulties of an electrostatic instrument was 
that the readings were very mach crowded at the beginning and 
open at the ends. With the device mentioned in the patent specification 
referred to it was possible to make the scale more or less uniform. With 
regard to wattmeters, the author gave a formula on p. 946 which, it was 
stated, was approximate, but he was not altogether in favour of this 
formula, for this reason. This formula apparently showed that the true 
power was always greater than the wattmeter reading, provided tangent 
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p had a positive value. That was to say, that in any ordinary self- 
inductive circuit W must always be less than W'. But this was not the 
fact. W might be greater or less or equal to W', depending entirely 
or the ratio of the time constant of the pressure circuit of the watt- 
meter to the time-constant of the circuit, the power given to which it 
was desired to measure. It might te greater, equal, or less, and also, 
which did not appear from the authors' formula, it was & very important 
thing to remember that when tangent $ was negative then W and W! 
might differ in sign, and they got that the wattmeter would be reading 
negatively whilst the true power was positive. | 

The PRESIDENT said it would be necessary to adjourn the discussion 
until April 14th, when, in addition, a Paper by Mr. M. B. Field on Eddy 
Currents and Eddy Current Losses in Cable Sheaths’’ would be read. 


THE ELECTRIC STEEL FURNACE AT GYSINGE, 
SWEDEN.* 


BY Е. A. KJELLIN.t 


The problem of smelting steel by electricity attracted years ago 
the attention of inventors, and as early as 1879 C. W. Siemens con- 
structed his first furnace for the smelting of metals, especially steel. 
His furnace was of the arc type, in which the voltaic arc was 
formed between a carbon electrode and the metallic content of u 
crucible, the length of the arc being regulated by an electromagnetic 
device. This electric furnace, as well as others of similar construc- 
tion, has the inconvenience that the source of the heat—the voltaic 
arc—possesses a temperature of 3,700°C., which is much more than 
that required by steel smelting. The result of the use of this intense 
heat is that the steel is overheated in the vicinity of the arc, while 
in other parts of the furnace it has not yet reached the temperature 
suitable for teeming. Another inconvenience is that the steel very 
easily takes up impurities from the electrodes consumed. The cost 
of the electrodes also is an item that sensibly increases the cost of 
production, and the carbon monoxide resulting from the oxidation 
of the electrodes exerts a bad influence, as it prevents the stecl 
from giving off the carbon monoxide dissolved in it. A more 
uniform heating of the steel can be obtained by passing electric 
currents of great intensity through the steel, and using the heat 
evolved by the resistance of the steel for the smelting. But as the 
resistance of metals, even when molten, is comparatively low, the 
currents used must be so great as to necessitate copper cables of а 
section at least as great as that of the steel in the furnace. 

Mr. de Laval, the Swedish inventor, has tried to diminish this 
inconvenience by using molten slag instead of steel as resistance in 
his furnace; but the results cannot have been satisfactory as the 
patent has been allowed to expire. The greatest difficulty in elec- 
tric furnaces of this kind comes from the electrodes, for the reason 
that carbon electrodes, having high resistance, cause great losses of 
energy, and are soon consumed with molten steel. Water-cooled 
iron electrodes could possibly be used, but then the magnetic pro- 
perties of the iron create new difficulties. In order to get sufficient 
intensity of current, alternating currents must be used, and then 
the magnetism causes the concentration of the current at the sur- 
face of the electrodes (skin effect), and the result is great current 
density in the electrodes withgreat losses of power, and, owing to 
self-induction, a diminished capacity of the electric generator. In 
order to eliminate these difficulties, I proposed in May, 1899, to 
build an electric furnace at Gysinge without electrodes, and I went 
to Gysinge to carry it out. 

The illustration shows a cross section of the furnace. An annular 
groove, AA, forms the furnace room, the sides and bottoms of which 
consist of refractory bricks. The covers BB close the furnace. In 
the centre of the circle formed by the furnace room is a quad- 
rangular core, C, formed of iron laminations. The coil DD is con- 
nected to an alternating current generator. When passing through 
the coil the current excites a varying magnetic flux in the core, and 
the intensity of current in the steel is then almost the same as 
the primary current multiplied by the turns of wire in the primary 
coil. In this way it is possible to use an alternating-current 
generator of high tension and yet—without using transformers with 
copper cables of large sections and costly electrodes—obtain a 
current of low voltage and great intensity in the furnace. In 
February, 1900, the first furnace at Gysinge was ready for use, and 
by March 18th the first steel ingot was cast, which was of an excel- 
lent quality. The problem was then solved technically, but not 
economically, for, with an electric generator of 78kw., only 270kg. 
ot steel were produced in 24 hours. 

The next furnace built was ready in November, 1900, and pro- 
duced with 58kw. from 600kg. to 700kg. of steel ingots in 24 hours. 
The charges were composed of 100k;., and the time between the 
teemings from three to four hours. The output was not fully satis- 
factory, because the cooling surface of the walls was too great com- 


* A Paper read before the American Institute of Minin? En, incers. 
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pared with the contents of the furnace, and the cost of repairs was 
also rather high. On August 11, 1901, the sulphite pulp mill of 
Gysinge was completely destroyed by fire, and it was then resolved 
not to rebuild it, but to use for steel smelting the water power 
formerly absorbed by the pulp mill. 

The new plant was ready to start in May, 1902, and has since 
that time worked satisfactorily. It consits of a furnace containing 
1,800kg. of steel, from which from 1,000kg. to 1,100kg. are taken 
out by each teeming, and the rest left to keep the current passing. 
The furnace produces with 165kw. 4,100kg, of steel ingots in 24 hours 
when charged with cold materials. The electric generator produces 
alternating single-phase current of 8,000 volts, which is transformed 
by means of the primary coil and iron core of the furnace into & 
current of about 80,000 amperes in the steel forming the secondary 
circuit. The smelting process, as carried on at Gysinge, produces 
only first-class steel, from the excellent Dannemora pig iron and 
weld iron. After teeming, about 800kg. of metal is left in the 
furnace to keep the current passing, and to this is added the proper 
quantities of pig iron, bar ends and steel scrap, such as experience 
has proved will give the percentage of carbon desired in the resultant 
steel. In teeming there is always less carbon in the steel than that 
contained in the materials charged, because the pig iron is rusty, and 
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the steel also takes up a little silicon by reduction of the silicic acid 
of the lining. When the charge is molten and over-heated to a 
suitable degree, the teeming is done in the same way as in the open- 
hearth furnace, by making a hole in the wall. The upper part of 
the furnace, as shown in the illustration, is on the same level as the 
working floor, and the charging is done simply by taking off the 
covers and putting in the materials. As the heat is produced in 
the steel itself, the slag is not so hot as in other steel furnaces, and 
consequently the workmen do not suffer much from the heat. The 
steel produced is, as mentioned above, of an excellent quality, 
unusually homogeneous, dense and tough, easy to work, cold when 
annealed, and less disposed to crack and warp in hardening than 
other kinds of steel. I think that the cause of these excellent 
qualities, apart from the good raw material used, must be due to the 
fact that the product contains less dissolved gaseous matter than 
other kinds of steel. 

Even small quantities of gases, especially hydrogen, injure the 
quality of steel, and the principal cause of the high quality obtained 
bs smelting in crucibles is, in my opinion, that the steel is not in 
contact. with the fuel gases, though it may absorb a little through 
the porous walls of the crucible. In the electric furnace described 
above, the steel has no opportunity to take up such gases or other 


impurities, and the quality is even better than that of the crucible 
steel. To make special steels with nickel, tungsten or chromium 
offers no difficulties, and the alloys themselves are quite homo. 
geneous. The cost of production depends principally on the. 
efficiency of the furnace and the price of the power. In the fur- 
nace now in use at Gysinge the losses have been proved experi. 
mentally to be 87:5Кку., so that the effective power absorbed by 
the steel is 165 – 87:5 — 77 5kw., and, as this produces 4,100kg. of 
steel in 24 hours, one effective kilowatt produces about 53kg. 
of steel ingots in the same time. Every additional kilowatt 
in the furnace, when the size is not altered, increases the out- 
put by 58kg., and it is calculated that within & few months, 
when a stronger water wheel is obtainable, it will be possible to 
produce about 6,000kg. of steel ingots with 200kw. As the absolute 
cost of labour and repair will be the same, the cost for 1 ton of 
steel ingots will be about two-thirds of the present cost, and the 
price of power per ton also will be sensibly diminished. At Gysinge 
the cost of repair (renewing the lining of the furnace when it is 
worn out) was £15. From experience with this furnace it is cal- 
culated that a furnace of 786kw. will produce 80,000kg. of steel 
ingots in 24 hours, when charged with cold materials. With hot 
materials the output is much greater. For instance, if 250kg. of 
molten pig iron are charged for each ton of steel ingots produced, 
the output is increased from 80,000kg. to 36,000kg. in 24 hours 
with 786kw. In my opinion, the costs of labour and repairs for a 
furnace of this type will be less than those of an open-hearth 
furnace of the same size ; so that, where power is cheap, there is a 
possibility of producing a steel competing with the expensive 
crucible steel at a smelting cost not exceeding that of the open- 
hearth furnace. 


THE USE OF AUTOMATIC MEANS FOR DISCON- 
NECTING DISABLED APPARATUS.* 


BY H. G. STOTT. 


This subject may preferably be divided into three sections as 
follows :—(a) Generating apparatus. (b) Transmission apparatus. 
(c) Receiving apparatus. 


(a) Generating Apparatus.—That no overload device should be 
used in the generating plant to disconnect disabled apparatus, may 
be stated as a general proposition Experience has probably been 
responsible for the evolution of the art to & point where it has 
become not only possible, but necessary, to eliminate all overload 
devices. Only a brief statement of the reasons for abandoning the 
use of overload apparatus will be necessary. In case of an accident 
to one generating unit, the other units in multiple with it will 
immediately begin to force current into the disabled one, and the 
increased load on the good units, due to their normal load plus 
the short-circuit current supplied to the crippled unit will. in all 
probability, trip all the circuit-breakers simultaneously, thus inter- 
rupting the service. Without automatic circuit-breakers the 
overload on the good units would cause the potential of the system 
to fall so low that the service would, in all probability, as 
completely interrupted as in the former case, unless the attendant 
succeeds in locating and disconnecting the crippled unit immediately. 
Should he fail to do so, the service will inevitably be interrupted, 
and a great deal of damage done to the crippled unit by the current 
from the good machines. It is, then, evidently necessary to have 
some means of discriminating between a current coming out of the 
machine and one going into it. Modern apparatus can safely carry 
200 per cent. or more load for a few minutes, but if a unit has 
become crippled it will immediately cease to be & generator and 
become a receiver. All that is necessary to do then is to instal on 
each generator a suitable circuit-breaker which will operate only 
when the direction of flow or energy through it is reversed. This 
type of safety device has been developed for both continuous- 
current and alternating-current apparatus so that it operates quite 
satisfactorily. As an additional precaution in large plants, a second 
reverse-current relay should be installed which will merely light up 
a letter or number in front of the operator so that in the event of 
the failure of the first automatic device the faulty machine may be 
quickly disconnected by hand. These reverse-current relays should 
have a time-element and current-limit attachment, which should 
be set for not less than three seconds, so that a slight reverse current, 
or one of momentary duration, such as is liable to occur at the 
moment of multiplying, will not operate the circuit-breaker. 


(b) Transmission.—When transmitting power through overhead 
and underground cables. it is essential to successful operation to be 
able automatically to disconnect the feeders from (1) the generating 
station. and (2) if there are duplicate transmission lines, from the 
receiving station. 


* Paper read before the American Institute of Electrical Engineers. 
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1. At the generating station this should obviously be done by an 
overload circuit-breaker, whose operation is delayed by & time 
element which may be set at from 1 to 10 seconds, according to the 
local conditions. This is all the protection necessary or desirable 
where only one transmission line exists. 

2. With two or more transmission lines in muliple, an entirely 
different set of conditions exist, as in case trouble develops in 
one, current will be fed back from the receiver end into the fault 
through the good feeders ; the result will be that all the feeder over- 
load breakers at the generating station will trip, thus shutting down 
the entire line and, in all probability, shutting down all synchronous 
receivers on the system, due to the resultant fall in potential. 
Reverse-current relays at the receiver end of the feeders operate 
satisfactorily, provided the fault is not severe enough to drop the 
potential. If, however, the fault amounts to a short-circuit the 
potential at the receiver end will fall so low that the potential coil 
of the differentially-wound relay will not receive enough current 
to enable the relay to operate. Reverse-current relays on the 
receiving end of feeders are not as yet to be depended upon, but 
recent improvements gives promise that we may soon expect to find 
a satisfactory solution of this important problem. When only two 
feeders are in use, a method devised by Mr. L. Andrews, of England, 
seems to be very satisfactory. At the receiver end the two feeders 
are connected together through a choking-coil wound entirely in one 
direction. The current is drawn from a tap in the centre of this 
winding. Under normal conditions the feeders supply equal current 
through each half of the winding to the tap, but asthe currents pass 
in reverse direction through the winding the resultant flux is nil, 
and, therefore, the resultant inductance is nil, the only loss being 
that due to the ohmic resistance of the coils. Should a short-circuit 
occur in one of the lines, the current from the other line will flow 
through both halves of the reactive coil in the same direction, thus 
producing a strong choking effect and limiting the current to an 
inconsiderable amount. As the overload cirouit-breaker on the 
faulty feeder at the generating station will trip immediately, it is 
then only necessary for the attendant at the receiving station to 
open-circuit the section of the reactive coil connected to the faulty 
cable and short-circuit the other half connected to the good cable. 
This device, I am informed, has given excellent results in England, 
but for obvious reasons would not be suitable for more than two 
feeders. 

Where possible, the safest plan at present is, in the writer's 
opinion, to run the feeders entirely separate at the receiving end, 
only putting the continuous-current end of the rotaries in multiple ; 
or in cases where low-tension alternating current (2,000 volts or 
less) is supplied, putting the secondaries in multiple. If, under 
these conditions, reverse-current relays are installed at the receiving 
end of the feeders they will operate very satisfactorily, as the 
reactance of the rotaries and transformers will be sufficient to limit 
the reverse-current in the faulty cable, thus allowing the reverse- 
current relays to operate, as there has been no serious fall of poten- 
tial. The greater the number of feeders used between the generating 
station and the sub-station the better this method becomes, as, for 
instance, with two cables a fault in one will only reduce the capacity 
50 per cent. until the operator can synchronise all the apparatus, 
which was running on the faulty cable, and as the apparatus and 
converters will continue to run at full speed, only a few minutes 
will be necessary to synchronise on the good feeder, which will 
in the meantime carry the whole load, so that no interruption 
to service will occur. With three cables this would mean a loss 
of capacity of 88:8 per cent., and with four cables 25 per cent., &c. 

(c) Receiving Apparatus.—This should be treated in exactly the 
same way as the generating apparatus—namely, use reverse- 
current relays only to operate the circuit-breakers on the rotaries, 
&c., and use time-element overload relays only on the low-tension 
feeders leaving the sub-station. The above remarks apply generally 
to both continuous and alternating-current apparatus, with the 
exception of the part devoted to transmission apparatus, which, 
of course, only applies to alternating-current transmission. 


The following discussion took place :— 


Mr. W. F. WELLS: Recent experience with 6,600-volt revolving field 
apparatus in central power station practice has proved that automatic 
disconnective devices are not necessary in order to insure reliable opera- 
tion of the system to which current is supplied, and that capable operators 
with good judgment can handle any cases that may arise better than 
automatic devices could be expected to operate. The instruments and 
controlling devices on each generator should be placed close together, 
and their positions so related that there could be no possible chance of 
the operator, when noting the indication on the instrument of one gene- 
rator, becoming confused and by mistake opening the switch of another 
machine. In the station referred to each generator is equippsd with an 
overload relay whose secondary is connected to a red lamp only, and the 
following indicating instruments: wattmeter, power-factor indicator, field 
ammeter, voltmeter and two ammeters. The first indication of any 
troubl» is generally a drop in 'bus pressure, unusual noise from the 
generators, or lighting up of the overload lamps. A quick survey of 
the instruments enables the operator to determine if the trouble is on the 
generators or feeders. If on the generators, the wattmeter or power-factor 


indicator shows if current is reversed in any one of them, and the field 
ammeter shows if the reversal is due to open field circuit or loss of 
motive power. The character of the swing or vibration of the needles 
will show whether the trouble is due to some accident affecting 
the angular velocity, such as break in valve motion, or if it is 
due to faulty governor, cut off of steam supply or broken vacuum. 
After a short experience in any such station equipped similarly 
to the one mentioned, the operator is able almost immediately 
to locate the cause of the trouble, and, if he thinks advisable, open the 
circuit-breakers before any automatice device would operate, if properly 
protected by a time-limit element. During the past 18 months eight 
generators have been operated a total of 25,000 hours, and a careful 
analysis of every accident or mishap that has occurred has failed 
to hoe any necessity or even desirability of automatic disconnective 
devices. It is almost needless to add that the station was free from 
accidents that might have been caused by faulty operation of unreliable 
devices, and there was no expense incurred for maintenance and 
repairs of such devices. In the transmission apparatus it has been 
found best to set the time-limit overload relays on the feeders in 
the generating station for two seconds and at about 24 times normal 
load. During the entire time that the station has been in operation, 
& period of nearly two years, it has always been the practice to 
run the high-tension feeders on what Mr. Stott refers to in his Paper as 
the safest plan—i.e., entirely separate at the receiving end, only putting 
continuous-current ends of the rotaries in multiple. But as practically 
all the sub-stations are equipped with large storage batteries, which are 
also in multiple with the rotaries, it has been found best to operate with- 
out reversed-current relays, but depend on the operator in the sub-station 
opening the oirouit-breakers when necessary. Here, as well as in the 
generating station, the operators very quickly learn to read from their 
instraments the nature of the trouble, and the disturbance to the system 
caused by any accident is always less than it might have been had auto- 
matic devices been depended on. In the sub-statiens, the receiving 
apparatus converts the alternating current to 260-volt direct current, and 
here the only automatic device is an overload-relay on the high-tension 
feeders, and a centrifugal device which opens both alternating.current 
and direct-ourrent switches of the rotary if its speed approaches too close 
to the danger limit. On the direct-current feeders there are no automatic 
devices. In general, on the entire system there are in use no automatic 
disconneotive devices except those operated by the time overload relays 
on both ends of the high-tension feeders, and by the centrifugal speed 
limit device on the rotaries in the sub-stations. 

Mr. CARL SCHWARTZ: As to the reverse-current relay for the 
generator cirouit, I think that this relay should operate a lamp, and then, 
maybe in addition, a bell signal in order to call the attention of the 
operator, so that he could take as quickly as possible suitable steps to 
bring the load back to the generator, or disconnect this unit if it is unable 
to work. A reverse-current relay, opening the generator oil switch, is in 
that case not very essential and could be left out entirely; but if it is 
applied it should be provided with a time and current-limit relay. 
The exciter generator circuit must contain a reverse-current circuit- 
breaker acting as soon as the generator begins to run as а motor, the 
supply of the generator field being maintained by a storage battery. 
Referring to the transmission lines, I would say that at the generator 
end overload relays with a time-limit device will be generally sufficient. 
It is important that the overload as well as the reverse-current devices 
for the feeder lines are connected to each phase, as burn-outs between 
one conductor and the lead cover, not affecting the other phases of a 
three-conductor cable line, may occur. I refer here especially to the 
star-connected system. 

Mr. R. S. KELSCH (communicated): A plant operated by the writer 
for five years was equipped with expulsion type fuse blocks using 
aluminum fuses, on the eight 750kw. generators, and the same type of 
fuse on the eight 5,000-volt transmission lines at both the receiving and 
the generating ends, and gave excellent results. On one occasion the 
collector rings for the field leads of one of the generators short-circuited 
when the eight machines were operating in multiple. The disabled 
generator was disconnected from the system without the trouble being 
recorded on the recording voltmeter in the city sub-station. On several 
occasions one or more of the lines were short-circuited by wire thrown on 
the transmission line, and on each occasion the disabled line was dis- 
connected without interrupting the service. During the past year, relays 
have been employed and the fuses removed, and we have not had as good 
results. Recently a dead short-circuit on one of the secondary circuits 
protected by a time-limit overload relay set for three seconds caused the 
potential of the system to fall so low that all power service was inter- 
rupted. Reverse-current relays should be set to operate at 5 per cent. 
reverse current. Reversecurrent should not occur except under abnormal 
conditions, and under these conditions the apparatus protected by reverse- 
current relay should be disconnected instantaneously, and should not 
have a time-element attachment. A reverse-current relay so constructed 
would operate before the potential lowered sufficiently to make the relay 
inoperative. The only objection to setting a reverse-current reisy to 
operate at 5 per cent. is the difficulty in synchronising. This, however, 
can be obviated by synchronising with the incoming generator pressure 
slightly above the 'bus pressure and the synchroniser indicating that 
the speed of the incoming generator is a trifle higher than the general 
system, which will ensure the incoming machine acting as a generator 
the instant the switch is closed. 

Dr. F. A. C. PERRINE (communicated): One question which has 
been touched on by a number of Papers in this discussion, but which has 
not been specifically treated, is that of the proper sub-division of the lines 
for their protection from interference. The apparatus for line switching 
and line insulation has been treated for protection against lightning and 
the sub-division of the circuits has been considered, but it seems 
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necessary to call attention to the fact that we have not, as yet, treated the 
uestion of dividing the line up into sections so that in case of accident 
the interference with the proper maintenance of supply by reason of the 
use of multiple lines shall not become excessive. The importance of this 
was recently called to my attention by some calculations I have been 
making on a line 350 miles long, for which figures have been requested. 
If two lines were installed for this transmission, using such a size of 
copper as the question of economy would best warrant, the regulation, 
when only one of the two lines was in service, would be too bad for the 
proper supply of energy to the service. In consequence, it was necessary 
to consider whether the size of line wire be increased or the line divided 
up in sections, which would permit cutting out only a short section in 
case of accident anywhere along the line. In lines approaching 100 
miles in length, the capital invested in each pole line is very 
considerable, and in addition to the loss of energy which must be 
excessive if but one of the lines is in operation, there is a hea 
capital charge during sucb times which must be carefully considered. 
On most long-distance lines there are points of distribution along the 
line which naturally cut such a line up into sections, and if switching 
stations are installed at these distribution points, permitting the trans- 
position of the circuits, the effect desired can be accomplished, but it is 
not always possible to rely on the fortuitous arrangement of switching 
stations. With increased length of line, there may be a great distance 
between these switching stations, and, furthermore, the change-over 
switches operate under much more serious conditions when the sections 
they are controlling are Jong than when they are short. It is true that 
up to the present time there has been a general tendency to avoid multi- 
plying switching stations on account of the imperfection of high-potential 
switching apparatus, and the increased danger induced will be somewhat 
above the necessary imperfection of insulation in the switching apparatus 
itself. Such imperfection, however, is not a necessity, and is one of the 
questions which must be solved in order to obtain satisfactory long-distance 
transmission. This problem solved, the multiplication of switching points 
is feasible, and this implies that with long lines, where two or three 
duplicate transmission circuits are established, it will become necessary 
to establish switching sub-stations for no other purpose than the cutting 
out of sections in the line when repairs become necessary, thus obtain- 
ing satisfactory regulation, the efficient employment of the large 
amount of chemical which is necessarily employed in the transmission 
for great distances. Such switching stations have been proposed as 
frequently as 10 miles apart. The ordinary practice is not to instal them 
more frequently than 50 miles apart. It is the writer's opinion that they 
should not be more distant than 25 miles, and their location at 15 or 
20-mile points would be more practical. Handling circuits at this short 
distance will be easier on the switching apparatus itself. Where switching 
stations are installed 50 or 75 miles apart the high capacity of the Jine 
between switching stations increases the difficulty of switching; but even 
at the highest voltages transposition switches can be installed with com- 
parative ease, provided only, as I have already said, their insulation be 
sufficient to prevent concern for the safety of the circuit from this cause. 
In connection with this question comes in the important problem of the 
use of automatic switching apparatus for such switching, and while the 
writer believes that the use of automatio switching apparatus be very 
advisable, at the same time we must recognise that at the present time the 
main problem of switcbing has not been so satisfactorily solved as to permit 
our consideration of automatic apparatus, however desirable it may be. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. ] 


Sensitising Tissues for the Light Cure.—The physiological 
and bactericidal action of light increases from the red end 
to the blue end of the visible spectrum. The penetration of 
light, on the other hand, increases from the blue end to the 
red end. This means that the most active rays are the least 
able to penetrate any but the most superficial tissues, and the 
failure of the light cure in deep-seated affections is attributable 
to this fact. S. Leduc has worked out an ingenious plan 
which promises to get rid of this difficulty. He bases it upon 
the well-known effect of certain organic colouring matters in 
sensitising photographic films for the less refrangible rays of 
light, and on Dreyer’s work on sensitised cultures of bacteria 
and infusoria. The cultures are sensitised by means of a 1th per 
cent. solution of erythrosine, which by itself has no action upon 
them. The cultures are then exposed to light filtered through 
various media, such as quartz, glass, nickel sulphate, potassium 
chromate and potassium bichromate, and the effect noted in each 
case. The bacteria show no increase of mortality due to the 
sensitiser when exposed to the whole of the spectrum. But 
whereas the non-sensitised bacteria would live for nine hours 
under the action of the red and orange light, they are killed off in 
25 minutes in the sensitised culture. The infusoria show an 
even more pronounced effect, death occurring after 10 seconds, 
instead of two hours. The penetrating rays thus acquire the 
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same bactericidal efficiency as the violet and ultra-violet rays. 
The action is due to a real sensitisation, and not to an absorp- 
tion of certain wave-lengths of light. For there are substances 
which absorb exactly the same waves and produce no corre- 
sponding effect. Neither do the results depend upon the pro- 
duction of a toxic substance by the illumination. For, if the 
illumination takes place independently and the bacteria are 
then introduced, they do not die off. 
[S. Lepvc, Arch. d'Électr, Méd., March, 1904.] 


Propagation of N-Rays «опу Nerces.—A. Charpentier has 
found that it is possible, by means of the N-rays, to map out 
the nervous system of the living subject. If a small fluores- 
cent screen is held in the hand, or placed on the tips of the 
fingers, its luminosity is increased if any other part of the skin 
is touched with a portable source of N-rays or with the end of 
a wire conducting N-rays. The increase of luminosity varies 
according to the more or less close nerve connection existing 
between the fingers and the point touched. Thus it is great 
when the trunk nerve of the arm is touched. The nerve may 
thus be followed right up to the brain, and it is found that in 
the brain itself the sides are changed, and the centres on the 
side opposite the fingers must be touched in order to produce 
a sensible effect. This is quite in accordance with the general 
laws of innervation. The author points out that a similar 
mapping out of the nervous system may be carried out by 
means of faradisation, but that the procedure is painful, 
whereas the N-rays are not felt. A screen placed over the 
heart shines out when the N-rays are applied to the neck 
where the pneumogastric nerve crosses, or better still, to the 
inferior cervical and superior dorsal regions of the medulla. 
Another effect recorded is the transmission of N-ray effects 
from one side to the symmetrical point on the opposite side. 


[А. CHARPENTIER, Comptes Rendus, March 14, 1904.) 


— — —— — — — 


New Carbide Process. Carbon only reduces tho oxide of 
calcium at a temperature at which the latter becomes liquid. 
The manufacture of calcium carbide, therefore, requires an 
enormously high temperature and an electric furnace to pro- 
duce it. It is pointed out, however, by H. Moissan, that 
metallic calcium combines with lampblack to produce calcium 
carbide at any temperature above red heat. In any clectrolytic 
process, therefore, where calcium is produced in contact with 
carbon at a red heat, calcium carbide is formed. The author bases 
a new carbide process on these considerations, which, however 
appears not to have any commercial value, since the carbide 
obtained is firmly embedded in a fused mass of calcium chloride 
and fluoride. A graphite crucible, which serves as the positive 
pole, is filled with calcium chloride fused by means of a 
small electric arc. A vertical rod of graphite serves as 4 
negative olectrode. The chloride is put in gradually, and 
after the first fusion electrolysis is carried out by means of a 
current of 10 to 15 amperes at 120 volts. Chlorine is given 
off freely, and after an hour the process is stopped and the 
crucible broken. Under the crust is found a mass with a 
crystalline fracture. The central portion dissolves in water, 
and evolves a mixture of gases containing some 14 per cent. 
of acetylenc, the rest being hydrogen. The process is greatly 
improved by mixing the chloride with a quarter of its weight 
of fluoride, which makes the fused mass more fluid and the 
conduction of the current more regular. The amount of cat- 
bide obtained is small, but it may be increased by adding to 
the liquid a coarsely-powdered mass of petroleum coke. 


IH. Motssan, Comptes Rendus, March 14, 1904 


Velocity of Light in a Magnetic Field.—Several investigations 
have been undertaken to determine the nature of the Faraday 
effect. The kinematical explanation of the rotation of the 
plane of polarisation in natural rotatory substances by the 
assumption of two oppositely polarised circular components 
which travel with different velocities has led many investi- 
gators to a similar explanation in the case of the magnetic 


THE ELECTRICIAN, APRIL 8, 1904. 


937 


rotation of the plane of polarisation. Such investigations 
have been made by Righi, Brace and Morley and Miller. In 
every case the method has been to note the shifting of the 
interference bands formed by the divided portions of the same 
beam, one pornon of which has traversed a medium in a 
magnetic field. The observations have hitherto been unsuc- 
cessful, but J. Mills has now obtained a definite effect by a 
modification of the apparatns made by Morley and Miller, in 
which a tube of carbon bisulphide, surrounded by a magnetis- 
ing coil, is placed in the path of each ray of a Michelson 
interferometer. In the new arrangement, the light was 
passed through a quarter-wave plate after leaving the Nicol, 
and the chance of a shifting of the bands due to any 
mechanical cause was entirely eliminated by substituting 
for the single quarter-wave plate a Bravais double plate 
giving right-handed circularly polarised light in one-half of 
the field and left-handed in the other. Thus, with the same 
current as before, an effect of four times the magnitude was to 
be expected. A distinct shifting of the fringes was noticed, 
and this shifting increased with the current. By interposing 
a rheostat in the system the current could be gradually 
increased until the shifting amounted to a full band—that 
is, until the fringes again coincided. "The current was then 
about 13 amperes, and the corresponding difference of phase 
of the two circular components was 368deg. A shifting of 
four bands was noticed for a current of some 52 amperes, 
but the heating effects of such a large current mado it 
impossible to obtain a set of readings for that displacement 
with the same degree of accuracy as was possible in the 
preceding sets. The author was unable to detect any 
asymmetry in the amount of acceleration of one component 
as compared to the corresponding retardation in the other. 


(J. MII I 8. Phys. Review, February, 1903.] 


Variable Motion of Electrons.—In a Paper on “The Internal 
Field of the Electrons,” E. Kohl investigates mathematically 
the problem of the non-uniform motion as against the uniform 
motion of an electron, which has hitherto almost exclusively 
been dealt with. To do this he has to make very general 
assumptions, and he goes so far as to attribute a structure to 
the electron, supposing it to consist of smaller particles rigidly 
connected. He obtains three integrals for the complete motion 
of an electron, two of the integrals disappearing when the 
internal connections are rigid. He finds that in an electron in 
purely translational motion no couples occur owing to internal 
forces, and that, therefore, such an electron can only acquire a 
rotation owing to the action of external forces. Such forces 
might be brought into play in a highly non-uniform field, and 
then the electromagnetic energy would no longer be measured 
by the work of the convection current. The author discusses 
the question of the apparent mass of the electron, and inclines 
to the conclusion that it is only partly electromagnetic, on the 

round of certain phenomena of emanation. That in all known 

orms of motion of electrons the motion is purely translational 

may be ascribed to the very small size of the electron, which 
makes every electric field comparatively uniform. | 
LE. Коні, Ann. der Physik., No. 4, 1901.] 


Electric Resistance at Low Temperatures.—J. Dewar has inves- 
tigated the resistance of a number of metals down to the boiling 
point of hydrogen, which he has shown by means of the 
hydrogen and helium gas thermometer to lie at — 252-ddeg. 
He arrives at the remarkable conclusion that the connection 
between resistance and absolute temperature in metals is not 
represented by a parabola having its vertex at the origin of 
co-ordinates, but by a curve resembling the sign /, and having 
asymptotes at certain values of the resistance, so that the 
resistivity of a metal can never exceed or fall short of a certain 
amount. Tho magnetic metals present the most striking 
curves, being at first sight quite unlike any of the others. But 
on closer inspection it is found that this is not so, and, in fact, 
they give the clue to the general connection between resistance 
and temperature in metals. The magnetic metals and gold are 
found to have negative values of Callendar's coefficient 6. Now, 


on examining the curves for the other metals, they are all found 
to be concave towards the axis of temperature for the arcs 
extending from the boiling point of water, through the freezing 
point, down to the boiling point of oxygen, while below the boil-- 
ing point of oxygen these curves are convex to the axis. On 
the other hand, gold and the magnetic metals are already convex 
to this axis from the boiling point of water to the lowest tem- 
perature reached. It is clear that in no case can anything 
parabolic connect resistances and temperatures ranging from 
the boiling point of water to that of hydrogen. Just as we 
seek for a circle of curvature at any point of a curve, so in the 
present case we may, at a point or over a short range of 
the curve, seek for an approximate parabola, but any such 
parabola will be of little or no use for extrapolation. The 
alloys show a very slight slope in comparison with the pure 
metals. Of the latter, gold and silver are the most suitable 
for thermometry, since their temperature curves are nearly 
straight lines. 
[J. Dewar, Proc. Roy. Soc., March 10, 1904.] 


Optical Ammeter.—E. Orlich describes a method of measuring 
currents which is employed at the Reichsanstalt for testing 
alternate-current ammeters. It consists in heating to incan- 
descence a sheet of platinum foil by a continuous current and 
an alternate current in succession. If the effective value of 
the alternate current equals that of the continuous current, the 
amount of heat developed in the platinum foil is the same in 
both cases, and if the emission is also the same, the sheet 
must attain the same temperature in both cases. The equality 
of temperature may very conveniently be tested by Holborn 
and Kurlbaum's optical pyrometer. An image of the glowing 
platinum is projected by means of a lens upon the filament of а 
small пои lamp, which is observed through a second 
lens. The current feeding the lamp is so regulated that the 
filament apparently disappears in the bright background. 
Special provision has to be made for constancy of temperature. 
As regards radiation, it is kept constant by allowing the 
1 to radiate into the open air, and the conduction of 

eat is kept constant by perforating the electrodes and supply- 
ing them with a stream of cold water. The temperature 
imparted to the platinum sheets varied from 400 to 1,400deg. 
At higher temperatures the method loses in sensitiveness, and 
the platinum begins to evaporate. The author quotes a 
number of tests of commercial ammeters. A Kelvin hecto- 
ampere balance with sub-divided copper leads gave correct 
readings, but a kilo-ampere balance containing massive leads 
required an alternate current 5 per cent. stronger than the 
corresponding direct current to produce the same temperature. 


[E. ORLICH, Zeitschr. für Instrumentenk., March, 1904.) 


Rubber Oultivation.— Amongst the many subjects treated 
іп a 1903 Bulletin of the Imperial Institute, issued under the 
authority of the Board of Trade, that relating to the cultiva- 
tion of rubber is of special interest to the electrical com- 
munity. A report, dealing with the experimental cultivation 
of Castillon and Funtumia rubbers in Trinidad, states that 
Funtumia trees yield a marketable product at the age of 
44 years, while the other plant requires twice that time before 
it can be utilised to advantage. The Egyptian Sudan, 
especially the Bahr-el-Ghazal, forms a vast field for the culti- 
vation of rubber, and the rubber forests there were placed 
last summer under official management in order to prevent a 
reckless and short-sighted system of cultivation. Experiments 
have been made at the Institute with the seeds of the Para 
rubber tree (Hevea Braziliensis), now acclimatised and exten- 
sively cultivated in the Malay Straits Settlements. These seeds 
were formerly regarded as a waste product, but it is now 
found that they may be used for the production of a light 
yellow oil capable of employment as a substitute for linseed 
oil, and said to be worth £20 per ton. The husk and kernel 
ground together yield, it is stated, one-fifth of their gross 
weight in oil. | 
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DANGER OF ELECTROSTATIC SHOCKS. 


The unfortunate fatality which occurred on March 28th at 
the Charing Cross and Strand Electricity Supply Corpora- 
tion’s generating station at Bow was surrounded by very 
peculiar circumstances, and was of such a nature as to admit 
of only one probable explanation. It appears that the victim, 
a switchboard attendant named GEORGE CRATES, aged 22, 
went on duty as usual at 6:30 a.m., and at 1 o'clock was 
assisting in shutting down the generating plant in order that 
some repairs might be carried out. While so engaged he received 
a severe shock, and, in spite of efforts to restore respiration, he 
died before the arrival of the medical man who had been sum- 
moned. It will be remembered that the Bow station is employed 
for the generation of three-phase current at 10,000 volts, energy 
being transmitted to the company's sub-stations situated in 
various parts of London, where it is transformed to continuous 
current by means of motor-generators, and distributed in the 
ordinary way. Six cables are used for the transmission of 
energy at high voltage to the City and West End, and their 
total length is about 36 miles. Each has three cores, and the 
sectional areas of the cores are about 071 sq. in. After all 
the sub-stations had disconnected their motor-generators, the 
engineer-in-charge at Dow proceeded to reduce the generator 
fields and bring the engines to a dead-slow speed. This 
accomplished, he then broke the generator fields, and finally 
opened the main switches. The voltmeter at the generating 
station was observed to be standing at zero, and, signals being 
given that all was clear, CRATES commenced to remove the 
cable fuses. These fuses are mounted in heavy glass tubes, 
with about Sin. between the metal fittings at each end. All 
went well until the sixth fuse had been removed, but when 
the seventh—apparently the first fuse of the third cable— 
was being taken out there was a report and a flash, and 
CRATES fell backward with the fuse in his hand. Evidence 
given by the medical attendant was to the effect that the 
deceased had died from an electric shock, and that his face was 
scorched and his hair singed. 
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Naturally, such an occurrence appears extraordinary, not to 
say mysterious, at first sight. According to the particulars at 
our disposal the generators were disconnected entirely, and, as 
they are star-wound with the centre of the star earthed, when 
they had been switched off the earth connection on the 
cable conductors was, of course, removed. Even if all the 
motor-generators in the sub stations had not been switched 
off as was stated, they could not have been sending current back, 
for we are informed that the voltmeter indicated zero pressure 
and no sparks were observed when the first six fuses were 
removed. Hence it was fair to presume the cables to be abso- 
lutely dead. Moreover, if they had been alive, CRATES must 
have suffered very severe burns, but, as a matter of fact, 
we have it on the authority of those who saw the poor 
fellow after the occurrence that they did not notice any 
singed hair as described by the doctor; what they did 
see, however, were slight red marks on the hands and arm 
and a round red mark between the eyes. These marks 
could be compared to nettle-rash better than anything else. 
Assuming, therefore, that the cables were not connected to 
any source of electrical energy, the only remaining hypothesis 
is that the fatality was due to a “residual” electrostatic 
charge, and, however improbable this may appear, it must be 
accepted as the explanation. To render such an explanation 
feasible, the switchboard connections would have to possess a 
high insulation resistance to earth to prevent any charge leak- 
ing away with great rapidity. There were special insulated 
tongs provided for removing the fuses, and there were 
regulations in force which made their use compulsory, but 
on this occasion they were not used, and we are not surprised ; 
it would be the most natural thing in the world for an 
attendant, knowing that all machines were disconnected, to 
presume everything safe and dispense with the use of the 
tongs. 

Since the generator fields were switched off before the 
main circuit was broken, there will have been direct connec- 
tion between each core of the cables and earth through the 
dynamo armature for а few instants, and this should have 
sufficed to discharge the cables. Hence, it can only be 
assumed that, during the time that elapsed between the 
switching-off and the fatal shock, a “residual charge" must 
have accumulated in the cables. This phenomenon is familiar 
to those who perform experiments with condensers, and is 
even not unknown in the testing room of a cable factory. It 
must be remembered that the combined capacity of the cables 
was considerable. 

Whether the shock was very severe or not there is nothing 
to show, and as there was no pos! mortem examination it is not 
apparent whether the deceased suffered from any affection of 
the heart, but assuming this to be the case, then, of course, a 
comparatively slight shock might have proved fatal. Indeed, 
there is every reason to believe that many fatalities alleged to 
be due to electric shock are actually attributable to ordinary 
heart failure or heart disease, so that although it may be the 
shock which has actually produced death, any shock—whether 
electrical, mechanical or mental—would have caused a similar 
result, Although the sad event is greatly to be deplored, yet 
it is pleasing to know that no blame can be attached to any of 
the company's employés ; at the same time the incident serves 
as a warning to generating station engineers. No matter how 
safe everything may seem, a high - tension cable—and especially 
an extra high-tension cable—should always be treated as a 
source of potential danger; before any work is done on such 
a cable the conductors should be connected to earth, and the 
stringent regulations in force at the electricity works should 
not be relaxed in the slightest degree. 


OBITUARY. 


— — 


JAMES STAATS FORBES. 


The death of Mr. James Staats Forbes'at the advanced age of 
81 years, occurring at a moment when the Government are con- 
templating the acquisition of the National Telephone Co.'s 
undertaking, recalls the prominent part he played in connection 
with the famous telephone inquiries of 1895 and 1898, prior to 
the passing of the Telegraph Act of 1899 which authorised 
competition by the Government and local authorities with the 
National Company. It was also largely due to Mr. Forbes’ 
endeavours that the agreement for the acquisition of the trunk 
lines by the Post Office was arrived at in 1892. From 1898 
Mr. Forbes retained the presidency of the National Telephone 
Co., throughout the negotiations with the Post Office which 
culminated in 1901 in the agreement as to intercommunication 
between the Post Office and the company's systems in the 
London ares, aud having seen these negotiations satisfactorily 
completed, be resigned in November, 1901. 

To the general publie, however, Mr. Forbes was chiefly 
known by reason of his work in connection with railways, 
which was not, naturally, of an electrical character until late 
in his career, when the scheme for the conversion of the Inner 
Circle to electrical working was first set afoot. Of the Metro- 
politan District Railway Co. he was chairman for many years 
prior to the advent of Mr. Yerkes, Mr. Perks then being elected 
to the chairmanship in succession to Mr. Forbes. Mr. Forbes 
was at the head of the affairs of the District Company through- 
out the electrical experiments which were made in 1899 by 
Sir John Wolfe Barry and Sir William Preece upon the 
line between Earls Court and High-street, Kensington. 
These experiments determined the future policy of the 
District Company with regard to its lines, but before 
definite proposals could be laid down the opinions of the 
Metropolitan Railway Co. as to the system to be adopted 
upon the Inner Circle had to be consulted. How the latter 
company favoured the Ganz high-tension alternating-current 
system, with the result that protracted arbitration proceedings 
followed in 1901, is still, no doubt, fresh in the minds of most 
engineers, and it was only a short time before the appointment 
of the Hon. Alfred Lyttelton by the Board of Trade as 
arbitrator that Mr. Forbes resigned the chairmanship of the 
District Company. Mr. Forbes has also been on the boards of 
several other railway companies, and was chairman of the 
Whitechapel and Bow Railway Co. at the time of its formation. 

Since 1901 Mr. Forbes lived practically in retirement, main- 
taining active relations with only two railway campanies— 
viz, the Hull and Barnsley and the London, Chatbam and 
Dover. 
chairman of the Edison and Swan United Electric Light Co., 
the London Electric Supply Co., and several other undertakings 
not of electrical interest. He was one of the first railway 
chairmen to advocate the electrical block system of signalling. 


REVIEWS. 


(Copies of the undermentioned work can be had from 7he Electrioian Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. ) 


— — 

Electric Lighting and Power Distribution: An Elementary Manual 
of Electrical Engineering. Vol. II. 
(London: Whittaker & Co.) 7s. 6d. | 
This book will be useful to those desirous of obtaining 
superficial knowledge of the subject. 


catalogue illustrations thrown in ; these latter, together with 
the line diagrams are well printed, however, and. although 
some of them are upside down, yet they really contribute 
largely to the value of the book. The title-page informs us 
that the treatise is suitable for students preparing for the 
preliminary and ordinary grade examinations of the City and 
Guilds of London Institute, and we can recommend the book for 
this purpose when studied under the guidance of a competent 
teacher. 


At various times anterior to 1901, however, he was: 


By W. Prerren Maycock.- 


It contains a little of : 
everything and not much of anything, with a good many 
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Wireless Telegraphy. By C. H. SEwaLL. (London: Crosby Lockwood | Die für Technik und Praxis Wichtigsten Grössen in über- 


& Son.) 10s. 6d. 


As a popular treatise on wireless telegraphy, written in typical 
American style, this work contains a great deal of matter that 
might well have been left out, especially that relating to some 
of the extraordinary ideas which have originated from Mr. 
Tesla. One of this gentleman's ideas seems to be that “if one 
captive balloon were put at 7 miles’ elevation over Niagara 
Falls, and another balloon at the same height in France, 
energy from a dynamo at the former station might, without 
undue loss in transmission, be made to set in motion upon 
French territory electric motors, or to supply the power to 
illumine electric lamps." Criticism of a book which contains 
such * information " as this is hardlv necessary, but it is only 
fair to say that a more or less correct view has been taken of 
the present commercial position of wireless telegraphy. The 
chief American patents of Dolbear, Lodge, Marconi and others 
are reprinted at the end of the book. 


A Manual on the Care and Handling of Electric Plants. By 
Norman Н. ScHNEIDER. (London: E. and F. N. Spon.) 3s. 6d. net. 
Several items that would prove useful to persons iu charge 
of small electric lighting plants, such as those in use at country 
houses and hotels are contained in this volume. But there 
is also a good deal of space occupied by matter which is found 
in every elementary text book, and might, therefore, have 
been omitted without seriously interfering with the value of 
the book. The language is not quite so oxplicit as it ought 
to be, and some of the phrases employed lead one to think 
that the author is not an Englishman. 


Geometry for Technical Students. By E. H. SrRAGUR. 
Crosby Lockwood & Son.) 1s. 

This is a useful little work in which those propositions of 
Euclid possessing direct practical value are collected and 
arranged in convenient order. The language employed is 
simpler and the methods of proof are shorter than those of 
Euclid, and many practical illustrations are given. As a whole, 
the work would probably be of more use to a schoolboy than 
a technical student. 


X-Rays Simply Explained. By R. P. HowenavE-GnaHaw. (London: 
Percival Marshall & Co.) 6d. 

The author explains in a very clear and concise manner, 
and with the aid of numerous illustrations, the origin and 
applications of X-rays. A considerable portion of the booklet 
is devoted to the practical side of X-ray photography, and 
many hints as to the choice, testing and maintenance of the 
tubes and accessory apparatus are given. Some good X-ray 
photographs conclude the treatise, which may be recommended 
to beginners in the art. 


(London 


Calculating Scale: A Substitute for the Slide Rule. By W. 
Know es, B.A., B.Sc. (London: E. and F. N. Spon.) | 


This is an attempt to provide in volume form the equivalent 
of an ordinary slide rule. There are two parallel columns of 
scales, one simple and the other logarithmic, so that the volume 
forms, as it were, a graphical logarithm book or a slide rule in 
which an addition sum replaces the sliding operation. We do 
not anticipate, however, that constant usera of the slide rule 
will abandon such a convenient and simple instrument for the 
substitute under review, 


Five- Figure Tables of Mathematical Functions. By Jonx 
BonrHwick Dare, M.A. (London: Edward Arnold.) 1903. 3s. 6d. 

This compilation of mathematical tables and of numbers and 
figures often used in calculations will appeal directly to workers 
in physical science and applied mathematics, but it may also 
prove useful to engineers and others requiring only one or two 
of the tables given. Amongst the chief contents are tables of 
logarithms, powers of numbers, trigonometric, elliptic and 
other transcendental functions. Tables used exclusively in 
navigation, however, have been excluded. The logarithms 
and anti-logarithms of three-figure numbers are given to five 
figures, and there are tables of “proportional parts” ranging 
with each line. The volume is of octavo size and thin, the 
paper is good and the print clear. 


sichtlicher und leichtverstündlicher Darstellung. By Our 
Linpers. (Leipzig: Jüh and Schunke.) 1904. 10m. 

In the several hundred pages of this book the absolute and 
derived physical units, as used in scientific research and 
practical work, are very fully explained and discussed. 
Especially is this the case with the electric and magnetic 
units; the part of the book devoted to them forms, in fact, 
quite a treatise on electricity and magnetism, and electro- 
chemical actions are discussed at some length. A great 
amount of trouble has been bestowed by the author on the 
question of symbols and how best to represent each unit 
by one letter or a simple combination of letters chosen from 
the Latin, Greek, German and Russian (!) alphabets. 


SINGLE-PHASE MOTORS. 


Since the publication of our leading article on January 15th, 
summarising the progress which had been made in the design 
and construction of alternating-current single-phase motors, 
several Papers have been published in the United States 
containing further contributions to this subject. The Papers 
represent to a large extent the present state of development 
in America, besides explaining in a concise manner the funda- 
mental working of the two types of motors—series and 
repulsion—and we do not doubt that a short account of them 
wlll be of considerable interest to our readers. 

The first Paper which we shall deal with is one on the 
single phase series motor read by Mr. F. D. Newbury before 
the Electric Club, Pittsburg. Although it brings forward 
no new points in the design of single-phase motors, it places 
the principles upon which the series motor is dependent in 
an exceedingly clear light. According to this author, the 
phenomena characteristic of the alternating-current series 
motor are : 

l. Mechanically and Electricalli. gencruted E. M. F.s. — The 
former is produced by the movement of the coil through the 
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Fid. 1. 
THE ALTERNATING-CURRENT 
SERIES MOTOR. | 


Гс. 2.—ELEcTROMOTIVE FoncE CHARACTERISTIC 


field, and is a maximum when the coil is in the position AB 
(Fig. 1.), and zero when in the position CD. The second 
E.M.F. is generated by the alternating magnetism, with the 
maximum value occurring when the coil is in the position 
CD and a zero value in the position AB. As seen from Fig. 2 
it is only the mechanically-generated E.M.F. which appears at 
the terminals of the motor, the electrically-generated E.M.F.s 
(dotted arrows) compensating each other. When the brushes 
are shifted, however, a component of the latter E.M.F. vill 
also appear at the brushes. | 
9. The Local Armature Current.—When the armature coil 
is short-circuited by the brush, it is in the position of max! 
mum value of the electrically-generated E. M. F. corres а 
to position CD (Fig. 1). The loss occasioned by the yr 
current appears as a part of the energy component of the fiel 
voltages, the short-circuited coil acting precisely as the secon 
dary of a transformer. _ | 
3. Iron Losses.—They are made up of the losses occurring 
in the armature and pole-faces, due to the rotation of the 
armature, and of those occurring in the entire magnetic circuit, 
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due to the alternating magnetic field. The former correspond 
to the iron losses in continuous-current machines and appear 
in mechanical form, their effect being to increase the frictional 
torque of the motor. The latter, which may be called the 
alternating-current iron losses, are supplied electrically by 
an increase in the energy component of the voltage of both 
armature and field. 

4. The Counter E. M.F. of the Field Coils.—This affects the 
operation of the motor in two ways: («) It increases the total 
voltage required to run the motor, particularly at starting. 
This counter E.M.F. is very nearly at right angles with the 
armature n the total voltage being obtained by the 
geometrical addition of the two. (b) It increases the serious- 
ness of a short-circuit in the field coil. This danger is met by 
additional insulation. Figs. 3 and 4 are similarly lettered. 
Starting at one terminal, A, and with the direction of current 
as shown, the field voltage may be represented by the line AB. 
It is made up of two components, the E.M.F. used in over- 
coming the counter E.M.F. of sclf-induction (AX) and the 
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Fic. 3.—Moror Circuit. 
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E.M.F. representing the losses (XB). The energy component 
(XB) is small compared with the inductive component, and 
the field voltage is, therefore, nearly 90deg. ahead of the 
current. BC, the resultant of the energy and induction com- 
pouents YC and BY, represents the armature voltage, AC 
representing the total voltage required. AZ is the total induc- 
tive component, and ZC the total energy component. 

Since the motor is a series machine, the total inductive 
component is always the same for the same current, and it 
does not depend on the impressed voltage or power developed. 
At starting, the total energy component approximates ZD. It 
is evident that the field counter E. M. F. has a much greater 
effect on the total motor voltage on starting than at full speed. 
With alternating current, the starting voltage is about half 
the full rated voltage. At starting, the power-factor is low 
(see Fig. 4), but improves as load is put on the motor. 

Mr. Steinmetz read a Paper on “Single-phase Railway 
Motors" before the American Institute of Electrical Engineers 
on January 29th. In 1891, Mr. Steinmetz, it appears, tested a 
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Fia. 4.—VoLrAGE DIAGRAM. 


bipolar motor of Mr. Eickemeyer's design. The field consisted 
of two coils of 14 turns of No. 10 B. & S. wire connected in 
arallel, and the armature of 24 coils of four turns each of No. 12 
& S. wire. <A secondary circuit (made up of two coils of 
18 turns each of No. 10 B. & S. wire connected in parallel) 
was employed with a view to neutralise the armature self- 
induction and reaction. It was stationary and placed at right- 
angles electrically to the field circuit, being either short- 
circuited upon itself or energised by the main current in the 
opposite direction to the current in the armature. At a 
frequency of 100 cycles per sec., an impressed voltage of 
150 volts, and at a speed corresponding to three-fourths 
synchronous speed, the following figures were observed :— 
Current, 45 amperes; I'R, 400 watts; hysteresis and eddy currents, 
900 watts. Total output, including friction, 4,000 watts. "Therefore, 
efficiency, 75:5 per cent., and power-factor, 79 per cent, At 150 volts the 
starting curreat of this motor was 70 amperes. 
The speed of this motor (4,500 revs. per min.) being 
undesirably high, the investigators proceeded to build an 
eight-pole motor. In this construction, solid copper rings were 


used as secondary circuits, surrounding the armature and 
neutralising the latter's self-induction. Their effective copper 
section was more than four times that of the armature con- 
ductors. Fig. 5 contains the results of tests carried out with 
this motor in 1892. For comparison, the continuous-current 
voltage required to drive the same motor at the same speed 
and current is also given. The commutation was fair at 
85 cycles per sec. and perfect at 33 cycles per sec. As 
seen, the alternating-current series motor is made practical by 
introducing the transformer principle. Instead of closing the 
stationary circuit upon itself as secondary circuit and feeding 
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Fid. 5. —EiGHnT-roLE SINGLE-PHASE ALTERNATING-CURRENT SERIES MOTOR. 
200 voLTs, 85 CYCLES. 


the main current into the rotating armature as primary circuit, 
mechanically the same results would obviously be obtained by 
using the stationary circuit as primary, energised by the main 
current, and closing the armature upon itself as secondary by 
short-circuiting the brushes, as shown diagrammatically in 
Fig. 6. This introduces the great advantage of reversing the 
sign of the uncompensated part of the armature self-induction, 
so that it is subtractive, this resulting in an essential improve- 
ment of the power-factor, especially at low speeds. 


Fic. 6.—DIAOGRAM or REPULSION MOTOR. 


Such motors are known as repulsion motors. The great 
improvement in power-factor is shown in Fig. 7, where the 
power-factors of the Eickemeyer compensated series motor 
of Fig. 5 (with a ratio of armature-A.T. : field-A.T. — 4) are 
compared with those of a repulsion motor with a ratio = 3:5. 
The compensation of the armature self-induction in Fig. 6 is 
based on the féature of the transformer that primary and 
secondary current are in opposition to each other. The 
secondary current of the transformer, however, lags slightly 
less than 180deg. behind the primary current. Considering 
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it in the reverse direction, it is a leading current with regard 
to the primary current. . In the motor of Fig. 6, therefore, the 
armature current is leading with respect to the line current, 
and so not only does it not cause an additional lag, but 
it reduces the lag caused by the self-induction of the field 
exciting coil. Obviously, the two coils at right angles may be 
replaced by one coil at an angle with the position of the 
brushes (Fig 8), and the co-tangent of the angle made by the 
axis of this coil with the position of the brushes is the ratio of 
effective armature series turns to field turns. The motor of 
Fig. 8 is Prof. Elihu Thomson's repulsion motor. 

Àn E.M.F. is induced in the armature by the alter- 
nating magnetic field М. of coil A; proportional to М, and 
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to the impressed frequency, and in quadrature with M, By 
the rotation of the armature in the magnetic field M,, another 
E.M.F. is generated in the armature, proportional to M, and 
to the frequency of rotation and in phase with M, These 
two E.M.F.s must be equal and opposite, since the armature is 
short-circuited (neglecting the resistance and self-inductive 
reactance of the armature) and at synchronism M, and M, 
are, therefore, equal and in quadrature with each other. At 
synchronism a rotating field exists, the hysteresis loss in the 
armature core being then zero, and at other speeds proportional 
to the difference between speed and synchronism—i.c., the 
slip. The hysteresis loss of the repulsion motor is, therefore, 
lower than that of the same motor asa compensated series motor. 


Yee 


Fig. 8.—DraGraM or FLEX DISTRIBUTION IN THE REPULSION MOTOR. 


The two E.M.F.s in the armature are Ei = 2 NoMin and 
E. —j2rNM,&, in which n=number of armature turns, 
N —impressed frequency, No- frequency of rotation, and 
j= 4 —1 (used аз a symbol for denoting that E, is in quadra- 
ture with Ei). 

Since, approximately (as explained above), E, 2 E,, we have 

jNoM,=NM, or jM,:M,zN:N, . . (1) 
That is, M, and M, are in quadrature in phase, and their strength 
is inversely proportional to the ratio of the armature speed to 
the speed of synchronism ; or, in other words, an elliptically 


rotating field exists in the repulsion motor, which becomes a 
uniformly rotating field at synchronism. Below the speed of 
synchronism the component M,, which induces an E.M.F. in 
the armature by the rotation of the latter, is greater than M, 
The flux M interlinked with the primary coil A is, however, 
nearer to M, (since a good power-factor requires a small 
angle w). Below synchronism, therefore, especially at low 
speeds, the magnetic flux which induces an E.M.F. by rotation 
of the armature, and so corresponds to the useful work, is 
greater than the magnetic flux which interlinks with the 
primary coil producing the lag of the primary current. This 
accounts for the high power-factor of the repulsion motor at 
low speeds. Neglecting resistance and self-inductive reactance, 
we have М =constant corresponding to the impressed voltage. 
From equation (1) 
M, =/M,(No/N), 


hence M = М, cos v + M, sin о, 
= M,[sin e + (№) cos о], 
eee ⁰ € — 
sin No / N) cose J sin? + (N,'Ny! cos? o (2) 
| М М 
М, 


cos 0 ( N/ No) sinw ^/ cos? w + (NN. sin? о 
At synchronism N,— N and M, — M= M. At standstill N42 0 
and M, = M/sine and M,=0. Fig. 9 shows the two compo- 


nents M, and M, of the magnetic field of the repulsion motor 
for o= 16? and M = 1. 


Flux in Terns of M. 
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FiG.9.—MacNETIC FLUX DISTRIBUTION IN REPULSION MOTOR AT VARIOUS 
с 
SPEEDS. 


If E, = impressed E. M. F., used as zero vector e, I = primary 
current, I, = secondary current reduced to the primary by the 
ratio of turns (as is also customary in the treatment of induc- 
tion motors) Z- primary exciting impedance (i.e, induced 
primary E.M.F. divided by primary current at open secondary 
circuit), Z)= primary self-inductive impedance, Zi = secondary 
self-inductive impedance reduced to the primary circuit, о = 
angle between primary and secondary circuit (i.e, angle 0 
shift of brushes from the position of complete trausformer 
action) and и = N,/N = ratio of speed to frequency, then the total 
magneto-motive force acting upon the primary coil is given by 
the primary current I, plus the component of secondary current 
acting in the direction of the primary—i.e., I + I, cos . 

This, then, is the primary exiting current, and the primary 
induced E. M. F. is therefore (1 + I, cos »)Z. Since the primary 
impedance voltage = IZ, 

% (IA Ii cos ) ＋ I.. 6. 

The magnetic flux M, is due solely to the component 0 
primary current (Isin о) acting in the direction of Mi, since 
the secondary current exerts no magneto-motive force m this 
direction. The E.M.F. generated thereby is in phase with [ and 

=E sar sino.. o. (4) 
In the secondary, an E.M.F. is induced also by the alternation 
of the magnetic flux M, in the axis of the secondary coil. This 
flux is produced by the secondary current I, and the com- 
ponent of primary current (1 соѕ о) acting in this direction, 
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ФІЛЕ Аа. 


hence ЕЁ, = -Z (Ii +1 cos o). The im 
secondary circuit is Z,I, and, since the secondary is short- 


circuited, 
Z(I, + I cos o) + 2,1, - axIsin w =0. (5) 


. Equation (3) for the pruna circuit and equation (5) for the 
secondary circuit are the two fundamental equations of the 
repulsion motor. From equation (5) 


I. Ecos -c sin w 
! ТЕУ; 
Substituting this in (3), we get for the primary current 


TT = e(t, + ju) 
ат sin о cos o Z sin! w+ 20 4 Zi 4 ^*^ 


Z 
and for the secondary current (6) 
I е, Z COS w — ar віп w 
1 = 


2,2, = coli + jb). 
ar sin w COS w + Z віп? оъ 0 EZ EU 


в, 


Hence, power-factor = COS = 

кро ? Jun + а 
Volt-ampere input G- el = еу UTE 
Power input P, = etus. 


Power output 
Torque 


P = reg? sin , + ah). 

T = re? sin w(a,), + а). 

Efficiency TE P Qr sin w(a,), + ah) 

0 а, 

Total internal self-inductive impedance = Z, + Z, = Z = r' — ju’. 
Neglecting minor terms it is, approximately, 

Primary current 

ёо 


асс 7 
I (ur sin w cos w +7”) —J(7 sin? w +”) C) 
and secondary current 
mm eos w — ju sin w) (8) 
Я (ar sin о cos w +7") -J(rsin*wz) — ' 
Augle of lag 
sin? o +” 
tan . : E 
$ ах sin w COS w +" (9) 
gee 
Torque Т eo r ЗЇП w cos w (10) 


= E — 7 —gAWäWnð—Ü—̃—— — — LI 
(c sin о созо +r’)? + (x Sin? w +)? 


The secondary current leads the primary current by the 
angle tanz,=atanw, The secondary current comes into 
phase with the primary impressed E.M.F. e, if 


a sin w Sin w + л" 
= ___ 


coSw d sin c COS € 4- 17 
‚ 7 IAS T RC DR 
-r a ry 
ee a= » 7 Pr v4 P" Е + А • ( ) 5 Ы 
2.r sin w cos w Sin“ w 4. gin? w cos? w 


Above the speed which fulfils this equation the secondary 
current leads the primary impressed EMF e» and hence has 
a magnetising effect. At «—1—ie, at synchronism—I, =I 
but the secondary current leads by the angle of brush-shift (w) 
At infinite speeld w=o. I-0—ie, the primary current 
decreases with increasing speed down to zero at infinite speed. 
(In the ordinary induction motor the current can never fall 
below a certain minimum value, the exciting current.) In this 
case II /(е, г соз w)—i.e., lags 90deg. behind the primary 
impressed E.M.F.—hence it is 90deg. ahead of the phase of a 
transformer secondary current, and supplies the m netising cur- 
rent of the magnetic circuit just as a condenser in the secondary 
circuit of a transformer would do. At standstill «— 0. 


p]. 28 pe. 7560080 
r — (x sin? r) 1 7 -j(rsin?w + г) 
es sin oc 
("y + (esin? + 7) 
Current and torque are a maximum, and the power-factor a 
minimum at standstill. 
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dance E.M.F. of the 


| reverse 


For backward rotation, the кыт + T is still positive, there- 
fore ре to the rotation, and the repulsion motor with 
brush angle w acts as brake. 


ĉo 
(а sin w cos w +7’) —j(rsin?w 4 7) 


The watt-input falls to zero, when ax sin ө соз == 0. From 
this equation we get the critical value of a, a = — »'/» sin о cos w. 

For higher negative values of a, or if at a speed greater than 
corresponds to «a-—(/rsin о cos w), (a very slow speed), the 
brush angle w is reversed, the energy component of the primary 
current becomes negative—i.c., the motor returns power into 
the line. Experiment verifies this feature, 


(To be concluded), 


—— A I ЕСЕ ETT 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society, held on March 25th, Dr. 
R. T. Glazebrook, F.R.S., president, in the chair, a Paper, entitled 


„Note on the Measurement of Small Inductances and Capa- 
cities and on a Standard of Small Inductance,” 


was read by Prof. FLEMING. The author referred to a Paper read 
before the Society last year by himself and Mr. W.C. Clinton, in which 
a motor-driven commutator was employed to measure small induc- 
tances. Ithad since been foundthat very good results could be obtained 
in the measuremont of small inductances by Prof. Anderson's method 
by using a telephone in place of a galvanometer and a buzzer in 
the battery circuit. The author had found that for long solenoids, 
at least 50 diameters long, the inductance could be calculated 
with an accuracy of about 1 per cent. by the rule :—Inductance 
in centimetres =(Length of wire in 1 unit length of solenoid) 
X(Total length of wire in the whole solenoid in centimetres). 
Numerous measurements were given showing the agreement 
between the measured and predicted inductance of various 
solenoids and the limits of the dimension ratio within which the 
rule was valid. It was also shown that by means of such a pre- 
determined inductance small capacities, such as those of Leyden 
jars, could easily be measured. A standard of inductance graduated 
in microhenrys suitable for electric ‘resonance experiments and 
Hertzian wave telegraphy was exhibited. The standard consisted 
of a spiral of egpper wire with special means for producing gradual 
variation or definite variation in the inductance thrown into a circuit. 

Mr. A. CAMPBELL said that they had lately measured some selt- 
inductances of the order of 100 microhenrys (100,000cm.) at the 
National Physical Laboratory. The method used was practically that of 
Max Wien as modified by Dolezalek. In the original method two 
continuous arms of a Wheatstone bridge consist of (1) the inductive 
coil (under test) shunted by a known non-inductive resistance, and 
(2) an unknown (preferably variable) inductance with an adjustable 
resistance in series. The other two arms are non-inductive resistances, 
with a slide wire between them. The indicating instrument (either an 
optical telephone or a vibration galvanometer) is tuned to respond only 
to a particular frequency, and the source of current is worked at this 
frequency. Thus, although the source may give a quite irregular wave- 
form, the instrument practically ignores all but one sine-curve component, 
and the formula can therefore be easily obtained.. The product and the 
quotient of the inductances in the network are given in terms of non- 
inductive resistances and p, where p=2rn, n being the frequency of the 
current source. From these equations the inductances can be separately 
determined. The modification described by Dolezalek consists in using 
& current-source giving a nearly pure sinoidal wave and an ordinary 
telephone as an indicating instrument. The current-generator is a 
“ microphone hummer.“ In this a telephone plate, P, carries a micro- 
phone, A current from two accumulators is passed through M and 
the primary of an induction coil, the secondary being connected with a 
polarised magnet acting on P. Dolezalek states that, by the use of a 
“hummer” and a variable inductance standard, inductances of about 
0-1 miorohenry (100cm.) can be readily measured to within 1 or 2 per 
cent. For obtaining frequencies above 1,000 ~ per second, Mr. Campbell 
has found it desirable to replace the telephone plate by a steel bar 2°5om. 
in diameter. In order to make the note in the detecting telephone 
pure, the latter is tuned by means of a small screw pressing against the 
ferrotype plate. " | 
Мт. W. DUDDELL expressed his interest in the Paper, and asked what 
precautions were taken to ensure that the resistances and connections 

were free from self-induction and capacity. He thought that some 
of the variations in the figures given in Table I. of the Paper might be 
due to these effects. 

Dr. FLEMING, in reply, said that in connection with all measurements 
of small inductances it was essential to continually check the measure- 
ments by the aid of a small known inductance made as he described. 
We were all apt to forget that the ideal bridges” drawn on paper were 
not identical with real bridges,“ in that the latter had small in uctance 


pod capacity in all the arms and connections, and hence formule obtained 
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on the assumption that certain branches were absolutely inductionless 
and without capacity were not strictly correct. In some experiments he 
had found that great errors were introduced merely by using ordinary 
flexible twin wires for connections, as these had quite a sensible capacity 
per metre. 


perfectly quiet room, but a very acute ear, were necessary if good results 
were to be obtained. It was becoming important to possess methods of 
measuring accura'ely inductances of less than 1 microhenry. The author 


sketched a plan which he said he had not yet put into practice, but which | 
seemed promising. It involved the use of a Hertz rectangle, and the 


measurements were made to depend upon the identity in time-period 
between two conducting paths connecting the same points. 


A Hot-wire Ammeter for Measuring very small Alternating 
Currents 


was exhibited and described by Prof. Fueminc. The author said 
that in alternating-current work, particularly in taking the power- 
factor of small transformers and of short lengths of cables, the need 
had been felt for an ainmeter not involving the use of iron capable 
of measuring currents as small as 0°01 or less of an ampere. He 
exhibited an ammeter capable of being made to read currents as 
small as 0:002 with fair accuracy. The arrangement was ав 
follows :—Two very fine platinoid or constantin wires, about 
1 metre long and 0˙05mm. or even 002mm. diameter, are supported 
on a wooden rod with arrangements for adjusting their tensions. 
These wires are 5mm. apart, and are held down at the centre by 
delicate spiral springs. The two wires are embraced at the middle 
by a small loop of paper carrying a very small plane mirror. These 
wires are enclosed in a box, the lid of which carries а lens. Ву this 
means the light of a straight carbon filament of a glow-lamp, or of 
a slit illuminated by an arc lamp reflected by this small mirror can 
be focussed on a screen of ground glass. If a current is passed 
through one of these wires it sags down slightly, and the square 
root of the displacement of the image on the screen is almost 
exactly proportional to the current passing. The instrument can 
be quickly calibrated by applying a known voltage to the ends of the 
wire, the resistance having previously been measured corresponding 
to the range of current used. Examples were given of the use of 
such an instrument. Suitable very fine wires of pure metals and 
alloys are now prepared by Messrs. Hartmann and Braun of 
Frankfurt. These fine wires require '* ageing" before use by 
intermitting a current through them for 12 hours or more. 

Mr. W. DUDDELL expressed his interest in the Paper and said it was 
difficult to make a satisfactory instrument. The author had said that 
with a fine constantin wire it was possible to measure currents as small 
as 2 milliamperes. He asked if this was calculated or observed. There 
should be a standard method of comparing these instruments, and he 
suggested using the current necessary to give a deflection equal to 
one-juarter of the scale distance. Mr. Duddell pointed out that many 
dynamometers were more sensitive than the instrument shown, and 
asked the author the order of magnitude of the currents which it was 
песезғагу to measure in aerial conductors. 

Dr. W. WATSON exhibited and described a form of ammeter for small 
t lternating currents. The current to be measured flows through a piece 
of iron wire bent into the form of a right angle. ‘This is linked with a 
similarly shaped piece of nickel wire forming part of a galvanometer 
circuit. The thermo-E.M.F. at the junction, produced by the heating 
effect of the current, sends & current through the galvanometer which 
can be measured in the usual way. The current to be measured is 
practically proportional to the deflection of the galvanometer. 

Mr. A. CAMPBELL described a form of ammeter by Rubens; and 
Mr. W. A, PRICE referred to an instrument similar to that shown by the 
author, in which the sag of the wire is measured by the movement of an 
aluminium pointer. 

Dr. FLEMING said he was quite aware that electrodynamometera had 
been designed for measuring very small alternating currents, but they 
were more difficult to make and calibrate than the simple form of hot. 
wire instrument he now exhibited. He had no doubt that the use of a 
constantin wire of 0-02mm. diameter would greatly increase the sensi- 
tiveness of the instrument, though he had not actually tried it for want 
of time. As regards Mr. Duddell's question about the magnitude of the 
c irrents flowing into a wireless telegraph aerial, that, of course, depended 
upon the size of the aerial. Ia the oase of an ordinary 180ft. single aerial 
1he average value was about 0-05 to 1 ampere, but that depended, of courae, 
o1 the frequency of the groups of oscillations. The author said that 
although in the ammeter he exhibited the sag of the working wire was 
indicated by a mirror, yet h2 had also used an index needle, and he had 
no doubt a good commercial instrument might be made on this plan. 


A Paper on 


“ Energy of Secondary Rontgen Radiation " 
was read by Mr. C. G. BARKLA. To measure the intensity of radiation 
electioscopes were placed in a primary beam of lióntgen rays and 
in a secondary beam proceeding from air in a direction perpen- 
dicular to that of propagation of the primary rays. By comparison 
of the two rates of leak when no absorbing plates were used and 
when similar aluminium plates were placed before each electroscope, 
it was found that the absorbability of the secondary rays differed 
from that of the primary by less than 5 per cent. of its value. It 
was, however, found that a secondary beam of the same intensity 


In all methods employing the telephone as.a detector we: 
were testing the observer quite as much as the method, and not only a: 


as the primary would produce a slightly different number of ions in 
a given volume of air, consequently the radiations differ slightly 
in character. The difference in what may be called the “ AN 
powers was evidently greater wlren the primary beam consiste 

of more penetrating rays. The fraction of energy lost in secondary 
radiation was very nearly, if not entirely, independent of the chatac- 
ter of the primary radiation. The law which the author had 
previously found to govern the intensity of radiation from gases 
was found to be equally applicable to those light solids which are 
the source of a radiation differing little in character from the 
primary—.e., the energy of secondary radiation from these sub- 
stances situated in a beam of definite intensity is proportional to 
the quantity of matter through which the primary beam passes. 
In the passage of X-radiation through air under normal atmo- 
spheric conditions, the diminution of intensity due to secondary 
radiation is of the order of magnitude 0°02 per cent. per centi- 
metre. This is a large fraction of the total loss of energy for pene- 
trating rays passing through air. Applying experimental results to 
J.J. Thomson’s calculation of the loss of energy per centimetre 
due to the passage through a medium containing ions, and consider- 
ing the electrons as the source of radiation, the number of these 
per cubic centiinetre of air under normal conditions is of the order 
of 10%. By using the secondary radiation from copper as the 
primary, approximately the same fraction of the energy was lost 
in secondary radiation; hence we have quantitative results show- 
ing that this radiation from copper, thought differing in character 
from the primary radiation producing it, is of the same nature. 
Evidence was also found pointing to the conclusion that even from 
metals which are the source of a secondary radiation differing 
greatly from the primary, the energy of secondary radiation is of the 
order of magnitude given by gases and light solids of the same mass. 


ALTERNATORS IN PARALLEL.* 
' BY H. BOHLE. 
(Continued from page 859). 


Of great interest is the graphical representation of the free and 
forced oscillations as given by E. Rosenberg (E.T'.Z., 1902). Let 
OA (Fig. 80) be the vector, representing Pm, the maximum value of 

the variable pressure of the crank effort 

A diagram. (The vector makes one revo- 

lution in the time T timo of one cycle, 
its projection upon the horizontal line 
being theinstantaneous value p.) The 
vector giving the velocity is represen 

by OB equal to vm and lagging by 90deg. 
in regard to OA. The lead véctor will 
lag by 180deg. in regard to OA, and it 
is equal to OC=S,,. Each vector must, 
of course, be shown in its proper scale, 

O so that we have actually three scales, 

but each bearing a definite ratio to the 

scale of the preceding vector. The scale 
for OC should, further, be such that OC 

C іп the scale of the pressure represents 

the synchronising force of the lead. 

OB/OA is also determined by the 

moment of inertia of the machine. 

Co With an original lead OC, the actual 
vector ofthe variable tangential pressure 
is not OA but OA + СО, on account ot the 

reaction of the alternator upon its prime mover. The increased 

variable pressure produces, of course, an increased lead, as we saw 
above, and this rectifying may go on indefinitely. The final lead is 
found as follows :— : 

Draw OB, parallel to AB; CB, parallel to OB; B,C, parallel t 
BC; CC, will then be the additional lead. Repeating this construc- 
tion, we find that the points B, Bi, Bz, &c., lie on a straight line. so 
that the final lead OC, may be found by executing the construction 
once and drawing the line BB, until it cuts the vertical in Co, A 
line parallel to CB from C, will then cut off from the horizontal the 
final variable velocity OB, 

Proof :—Triangles CB,O and OBA are similar, hence 

CB: _СО syncbrovising force . 


OB OA variable pressure 


Fic. 30. 


hence, CB,=Z x OB 
and OC, OB ов _ ов 0B 
OC OB-OD OB-CB, OB-(Zx OB) OB(1-Z) 
OC 1 . : | , 22) 
or ОС 1 9 Z e e е . . | 
1 2a — — . . . . a * е е e \ 
anc OC 12 


* Paper presented at the Leeds Local Section of the Institution е 
Electrical Engineers, Jan. 21st. (See T'he Electrician of Jan. 22nd, р. 51 ) 
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OC, gives now in the pressure scale by ite synchronising effect a secondary 
variable pressure, so that the final variable pressure is OA+C,O=C,A. 

The quotient 1/1— Z is, as we see, a characteristic quantity, as it 
shows at a glance the total reaction of the oscillations. Thus, if we 
have a synchronising force equal to ү, }, J or ф of the initial variable 
pressure, the final lead is 4, 5, 3 or f times the initial lead, and, 
according to equation (18), the actual coefficient of specd variation 
is 10, 5, 2 or ў times larger than the original one. We sec in this 
way that the initial lead is of very little importance as long as the 
final lead is not too large. 

The question will now arise: Are there no means which will 
enable us to run alternators in parallel, even if forced and free 
oscillations are of the same or nearly the same duration? What 
must be dong is to see that the free oscillations have already died 
out before they obtain fresh aid from the knocks upon the piston. 
In other words, the oscillations must be quickly and effectively 
damped, which may be done mechanically or magnetically. 
Mechanical damping is obtained by means of friction couplings 
arranged between the inductor shaft and engine shaft, or by driving 
the alternators by belts. In fact, belt-driven alternators have been 
found very suitable for parallel running, as the slip and the tensions 
of the belt neutralise the variations in the speed. Direct-driven 
stean plants possess, however, many advantages over belt-driven 
sets, and being chiefly used, magnetic damping is thus practically 
the only remedy. 

When a metal disc is rotated in a magnetic field eddy currents are 
produced in the disc which tend to stop the movement. In alter- 
nators the magnetic field is already there, and if the poles of the 
field magnets are solid the eddy currents produced will usually be of 
suflicient strength to damp the oscillations effectively. It 1s a fact 
that alternators with solid poles are better adapted for parallel 
running than machines with laminated pole-pieces, as in the former 
type the eddy currents are allowed to spread out freely, while in 
sets with laminated pole.shoes eddy currents are prevented from 
being produced. Special arrangements must then be made. A well- 
known damping apparatus is that by Hutin and Leblanc, which is 
shown in Fig. 31. The field magnets M produce current in the 
turns T of the stator, setting up stator fields which rotate at the 
same speed as the fields M. As long as the inductor is running 
synchronously its fields will be in step with the stator fields, and 
the copper rods, fixed near the circumference of the pole-shoes, will 
not cut across any lines of force. When, however, the inductor is 
oscillating we have a field set up by the current in the circuit 1, 2, 


Fio. 31. 


8, 7, 5, 6 (Fig. 2), which will always be in synchronism, and the 
copper rods cut across the lines of this field, producing strong 
damping currents. The best damping effect would evidently be 
obtained by using solid rings, This would, however, reduce the 


iron too much. 
Now, consider the action of the damper graphically, as given by 
E. Rosenberg (E. T. Z., 1903). The force of the damper is always pro- 
ortional to the variable velocity v, and, of course, in opposition. We 

ave here similarity with asynchronous motors. The short-circuited 
rotor is replaced by the inductor with amortisseur. The rotating field 
produced in the stator drags the rotor along when it is lagging and pulls 
the rotor back when it is leading. The turning moment is proportional 
to the slip, in our case to the variable velocity v. The vector of damping 
must, therefore, be drawn in opposition to the vector of the variable 
velocity. The ratio damping vector: variable velocity vector may be 
found by experiment. Disconnect the crank from the shaft and run the 
machine as an asynchronous motor, and make a brake test. Find the 
slip. The ratio brake moment: slip will then also hold for damping 
moment : variable velocity. 

The tinal variable velocity will obviously stand perpendicular to the 
resultant variable pressure, hence the vector of the damping must stand 
perpendicular to the vector of the resultant pressure. The latter will, 
therefore, be the side of a right-angled triangle with hypotenuse OX 
eyual to the primary variable pressure and OD equal to the damping 
vector, as the other side (see Fig 32). 

The final lead is OC. We see that, on account of the damping, the 
variable velocity does not lag now by 90deg., but less in regard to the 
pressure, and the lead lags less than 180deg. The greater the damping 
force the greater will be the ratio OD;OBy and the more will the diagram 
of the velocity be like the original diagram. The geometrical construction 
is as follows :— 

Take any pressure vector, OEl, and find by means of the formula given 
above the corresponding velocity vector ОВ», which bears a definite ratio 


to ОЕ. Similarly, find the corresponding lead ОС and the damping 
vector ОБ. From Ei draw now a line parallel and equal to OD; = ЕА. 
OA, will then be that primary variable pressure which in this case woul 
produce all the assumed vectors. On the direction of OA; cut off the 
actual primary variable pressure, equal te OA. By means of parallel 
lines we find then the aatual velocity, lead and damping vectors. 

A machine with an amortisseur may be considered as an asyn- 


chronous and synchronous machine at the same time. The 
amortisseur corresponds to the cage rotor. The slip is, however, 
not always positive, but alternately positive and negative. The 


turning moment produced by an asynchronous motor is taken from 
the network, but energy is supplied to the network when the fnotor 
runs past synchronism or when the slip is negative. The energy of 
a synchronous machine is proportional to its lead in regard to the 
network, or its fluctuation of energy is proportional to the lead. 

This fluctuation we will consider now, also the damping energy 
due to the variable velocity. Both must be added geometrically, as 
they have different phases. 

We saw above that 


T T 
| 8, = tmy but r ocu, and om e 
| | | , | 
i i abs i ns » + (24) 


S., produces a synchronising force which must be added to the variable 
pressure р„. Let. S. &, pi be the lead in electrical radiaus, the synchro- 
nising power wil! approximately be given by (assuming an intinitely large 
network of constant pressure velocity) - 

* P, EC. S. ECR X T: X BI. е. жыл жола (25) 
| | 1 4x? 
where E is the terminal pressure, C, the short.circuiting current. Let T, 
be the time of a revolution, the work in metre-kilogrammes із W. = jM, A 
where M, is the synchronising moment, g the acceleration of gravity of a 
freely falling body. 

From this it follows 

Ti W, EC. „R TT? 
r 9 g жр ge e 

The scale for the lead should be such that OC represents also the 

synchronising force in the pressure scale and the synchronising moment 


A E 


(26) 


V. Velocity. 


Fic. 33. 


in the moment scale. The ratio synchronising moment : variable pressure: 
moment gives the reaction upon the prime mover, and is equal to Z, or 
CO M, EC. 1 TP |. (27) 
OA p,R ^ g ХГХ gg "Proc 

The synchronising moment, which is to be added to the variable pres- 
sure moment M. Z(p,,R) produces an increase in the synchronising 
moment, or ZM, Zz ( p, RH), and so on. But when Z is smaller than 
unity the total synchronising moment approaches a value, 


00M Z 
= = aR, 2 
M, 1-Z j-Z Pn (28) 
the final lead 8% = Sm ei ie, Gee л t (29) 
1-7. ; "Rd 
the final velocity "и 1 Ee de eed Y au (30) 
and the total variable pressure Pu = i "E т " (31) 


These final values would, of course, be obtained after au infinite number 
of cycles. When Z is, however, small, the values are soon approached. 
With Z equal to unity the synchronising force is equal to the variable 
pressure, and the oscillations grow indefinitely. We have, in this case, 

"HP 5 EC. R T Ter, 
M. R = а * 1 * Mad 7 
from which the time, which we will call the critical time, follows: 


тым ы= A OR LER 
т ul = ExG.xT, T 
* P, is here twice as large as in equation (20), where two similar 
machines (one of uniform speed) are joined in parallel. For these P, ig 
the synchronising power for the most unfavourable crank positions at 
which the alternators could be joined in parallel. 
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Now, I= 4% WD where W is the weight of the rotating masses, D the 
low, I= 5 is the 


diameter; hence, a 
WD: . 2x31 
EN G. T, p 
Equation (5) gave the time of a free oscillation—viz., 
| I 
MATS 
а T 8. 
where S, is the synchronising moment, which acts when the lead is 
90deg. Substituting 4 WD for I, we get 


T critical = (33) 


ta = — X- x 42. 


9 481 
M. ЕС.рһЕТ\Т2р1 
= № where M. -E cPm hi’ pi 
But Bi 8, ere M. 9K I Nr 
RT? 
d 8 
= MCI 
hence — 2 m · (88) 
from this it follows that the time of a free oscillation 
„n (34) 
EC,Tipi : 


We see that ta- Teritical-— that is to say, there is perfect resonance. 
The diagrams hold, of course, only for machines with moments of inertia, 
which make perfect resonance impossible. | 

The action of the amortisseur may be beautifully seen by com- 
paring the diagrams of non-damped and damped machines. In 
Fig. 34 we heve a damped machine. Let OC, be the resultant 


|Ао 


Fig, 34. F 1d. 34a. | 


lead, ОВ, the resultant velocity; OA’, will then be the resultant 
variable pressure, A,A', being equal to СО. This pressure is 
determined by the initial pressure, the synchronising force of the 
resultant lead and the damping force, the latter being opposed to 
the velocity. The relationship between the damping force and the 
velocity is given by the resistance of the amortisseur, the E.M.F. of 
the network and the construction of the machine. OA is the 
initial pressure, from which we must, subtract geometrically the 
damping force OD, producing the resultant OA. To the latter we 
must add C40, the final value being OA’,. The fluctuation of 
energy which results from the synchronising and damping forces is 
superposed upon the mean machine energy which goes into the 
network. As now energy is given off and not taken (as assumed 
before), the two vectors have the same direction as the lead and the 
velocity, their resultant being OF. We must now see whether the 
fluctuation of energy with damping can be larger than without 
damping. Assuming similar machines with the same number of 
cycles. and moments of inertia, the ratio synchronising variable 


force: total variable pressure will be the same in both cases. Or 


we have (see Figs. 94 and 


844) OC,/0A, 2 OC,/0OA', and also 
OC,/OA = 0C,,/OA}. R 


then ‚ ОА,=ОА сов A; ОС = 0C, cos A; | 
OA‘, =OA,+C,,0=0A eos A +C,0 cos A= OA, cos A. 
From this it follows that lead, synchronising force and variable 
pressure are decreased proportionately with the cosine of the angle 
of damping. The damping force OD = АА, OA x sin А, and the 
resulting net fluctuation 

OF = ,/OCy?+O0D?= OC cos? A + ОА? віп? А. 

OF = OC when OC,z ОА, but 


OF is greater or smaller than OC, when OA is greater or smaller 


than OC,. 
From Fig. 34a, where С,О = АА,, it follows that, when ОЕ = ОС 


1,(1- Z)=2; but, when OF is greater or smaller than OC, 1/(1— 7) 


Let А be the angle between the initial and the variable pressure, 
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is smaller or greater than 2. The damping decreases, therefore, in 
all cases the mechanical oscillations and reaction upon the prime 
mover. It decreases, however, the fluctuations of energy only when 
1/.1- Z) is greater than 2; it increases the fluctuations when 1/(1 — Z) 
is smaller than 2; and damping has no effect upon the fluctuations 
of energy when 1/(1—2) 2. Now, damping is always a loss, but 
the decrease of mechanical fluctuations by increasing the moment 
of inertia is a net gain. We saw that 1/(1 – Z) 22 when C,0- OA, 
or when the synchronising fluctuation of energy is equal to the 
primary variable pressure. 

In a machine without an amortisseur the former is the same as 
the fluctuation of energy sent into the network. If, therefore, on 
account of sufficient flywheel masses, the fluctuations of energy 
supplied to the network are smaller than the fluctuatiens of energy 
of the crank effort diagram, damping is useless. But if there are 
small flywheel masses, so that the fluctuations into the network 
are larger than the fluctuations of energy of the crank effort 
diagram, damping will give good results. In other words, use 
damping with multi-crank sets, but not with single-crank sets. 


(To be continued.) 


A FEW NOTES ON THE STEAM TURBINE.* 
BY THE HON. G. L. PARSONS. 


The early turbines were governed by a lantern type of throttle valve 
worked by the movement of a leather diaphragm, which the suction 
of a fan on the shaft tended to close against a spring. The admission 
of air to the diaphragm was controlled by an electrical governor. 
On the top of the magnet yoke there was a small iron bar pivoted 
on a vertical spindle and carefully balanced. This was moved 
round by thealteration of the magnet yoke against a spiral spring. 
A double finger or arm was keyed on the saine vertical spindle; the 
end of each finger was flat, and, when opposite to the inlet of the 
air-pipe; closed it. The spiral spring was so adjusted by a movable 
head that the greater the voltage the more was the air inlet closed 
by one of the fingers. When the inlet was open the air rushed 
along the pipe and partially neutralised the suction of the fan, 
allowed the diaphragm to extend, and thus opened the throttle 
valve. If the dynamo got demagnetised the needle turned the other 
way, and the safety finger closed the air inlet and thus cut off steam. 
This type of governor was very sensitive, and kept the voltage steady 
within 1 per cent. The steam consumption of a 82kw. plant of this 
type running non condensing was about 48lb. per electrical horse- 
power-hour with a boiler pressure of 6llb., and about 42lb. per 
electrical horse-power-hour with a boiler pressure of 921b. 

In 1889, owing to temporary loss of patents, the radial-flow type 
of turbine had to be adopted. This consisted of a series of fixed 
annular dises with rings of blades, between which another series 
of dises keyed to a shaft rotated. The guide blades were secured to 
the faces of the stationary discs, and nearly touched the rotating 
discs, while the moving blades nearly touched the fixed discs. The 
steam passed outwards through the successive rings of blades, then 
inwards along the back of the first moving disc, and again out- 
wards through the next ring of blades until it finally reached the 
exhaust. In 1892 this type of turbine was first tried condensing 
with a vacuum of 27in. With slightly superheated steam at a 
pressure of 100lb. the consumption at the normal full load of 
100kw. was 2710. per kilowatt-hour. 

In 1894, however, the parallel-flow type was again adopted with 
considerable improvements. The turbine was made single-ended, 
with the steam passing in one direction only, the second series of 
rings being replaced by three rotating pistons, or dummies, by which 
the end pressure of the steam along the shaft was balanced. Each 
of the pistons corresponded in size to the part of the turbine it 
balanced, and to which it was connected by a pipe. Grooves were 
turned in these pistons, between which the corresporiding fixed 
collars of the cylinder projected, and, being almost in contact, 
reduced the leakage of steam to less than 2 per cent.; the amount 
of clearance could also be regulated by the thrust bearing at the end 
of the turbine shaft. 

The governor can be either of the mechanical type, which keeps 
the speed constant, or of the electrical solenoid type, which main- 
tains a constant pressure at the terminals of the dynamo by raising 


| the speed of the turbine to meet the fall in voltage due to the increase 


of the load. "The electrical governor is now seldom fitted except on 
the smaller continuous-current plants. A small pump supplies oil 
under pressure to all the bearings, the oil being then returned to 
the tank to be used over and over again, resulting in a great saving 
as compared with reciprocating engines. Inside the cylinder itself 
no lubrication is required, since no parts are touching ; the two end 
packing glands being of similar construction to the balancing 
pistons, also run elear, hence no oil can possibly find its way into 
the exhaust. Turbines are running in breweries and chemical 


pb did pU: De NER a ctos aM cic on URS. iur dco lt ыш VN ы: 
* Abstract of a Paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers on March 21st. 
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works, where the exhaust is led straight into the vats or liquids 
which require to be heated, and at Heaton part of the turbine 
exhaust steam is specially condensed to be used as distilled water 
for delicate chemical processes. The cost of oil for a large turbine 
works out at abont 0·00 2d. per kilowatt-hour. The single-cylinder 
type of turbine has again been adopted for the larger as well as for 
the smaller sizes, being found cheaper as well as more efticient. 
besides requiring a shorter engine room. Plants up to 10,000 r.H.». 
are now being constructed with a single cylinder. As a high 
vacuum is most important for obtaining the best results in steam 
economy, ample space is allowed at the end of the turbine for the 
exhaust steam, and the condenser is generally placed in a pit straight 
under the turbine, so that the drop in vacuum may be as sinall as 
possible between the machine and the condenser, while the length 
of piping required is greatly reduced. The following table shows 
the effect of variation of vacuum on the consumption of steam in 
the case of a 1,500kw. set. For the smaller sizes the variation is 
not so marked :— 


Vacuum bar = 30in. Difference in steam consumption 


Inches. per lin. of vacuam. Per cent. 
) rere E errr 6 
Z)) “„ 5 
J ĩͤâ eas а aad eho eee 4 
J Анн Коба мА рыны agence ok 34 
d4- vise EAR OU —— E 
22 * ө э э э ecetes oteo ө ө „% э eee Ф э %% э е % ө э ө ө э о 21 
I/ö EQ Ea aiat 2 


As regards the cost of obtaining these high vacua, a little 
investigation will show that the extra power required to maintain 
a higher vacuum in a given condenser (and the cooling surface 
need not be larger than usual) is very small in comparison with 
the saving of steam in the main turbine with a good vacuum. 
Three sets of 300kw. each have just. been completed for the Corpo- 
ration of Derby. They run at 3,000 revs. per min., and are intended 
to supply current for traction and lighting. Curves were taken on 
a Horn taehograph showing the variation of speed when the main 
сігспі was made and broken оп a load of 350kw. The temporary 
Variation did not exceed 4} per cent., and the permanent 2} per 
cent. The dynamo was tested by throwing 350kw. off and on when 
running both asa shunt machine and as a compound, no movement 
being found necesary for the brushes, which were of brass wire. 
The following table shows the variation of voltage under different 
conditions :— 


kilowatts. Voltage. Speed 


Compounding in use ...... | ig ees 505 ...... 3.075 
T "n 336 565. . 8,000 

Shunt onl 42900: оо 500 3,000 
0 „ 543. 3,075 

0^ loss 520 ...... 3,000 

(Constant excitation) ...... (С cst 518 assess 3,000 


'The following is an abstract of the discussion which followed the 
reading of the Paper. 

Mr. BARKER mentioned that the steam consumption of a Curtis turbine 
when exhausting to atmosphere was 40lb. of steam per kilowatt-hour, 
this figure being obtained by carrying the curve backwards and not from 
actual test. Station engineers had a great dislike to tandem generators. 
He congratulated Messrs. Parsons on the use of a bedplate, this being an 
improvement on the foot at each end of the cylinder previously used. 

r. RISELEY said that in nearly all cases it was necessary to pass at 
least twice as much water through the condensers as was needed with a 
reciprocating set. Of course, all this meant extra power consumed by the 
pumps, It was also necessary to have high-class air pumps, and 
although these did not require a great deal of power to drive them, they 
were, as a rule, so very complicated that the maintenance bill was out of 
all proportion to their worth, and he very much questioned whether it 
was not more advisable to put in simple pumps, say, of the Edwards type, 
where the wear and tear was nil, and where it was possible to replace the 
valves even when the machine war running. It took five hours or more 
to get at the bottom valves of one of these high-vacuum pumps. It was 
not much use saving steam consumption in the main sets if the saving 
were counterbalanced by increased steam consumption aud maintenance 
charges of the auxiliary plant. 

Mr. C. PROCTOR asked what power was absorbel by circulating and 
air pumps to obtain high vacuum. ) 

Dr. THORNTON asked if the mechanical efficiency of a turbine had 
been ascertained. 

Hon. G. L. PARSONS, in reply, remarked that the heavy cost of air- 
pump maintenance was very often due to their being worked too hard 
and subjected to rough usage. The power consumed by air pumps was, 
roughly, about 3:33 per cent. The mechanical efficiency of a turbine, 
ascertained by electrically driving it in a vacuum, was about 974 per cent. 


Iron and Steel Institute.— The annual meeting of the Iron 
&nd Steel Institute will be held at the Institution of Civil 
Engineers, Great George-street, Westminster, on Thursday 
и Friday, May 5th and 6th next, at 10:30 a.m. 


NOTES ON IMPEDANCE COILS * 


BY C. FARADAY PROCTOR. 


It is now some years since I was asked to devise a method of 
regulating a current between the limits of 0:8 to 1:5 of an ampere 
and О to 800 volts, or as near these limits as possible. An alter. 
nating. current at 875 volts was employed, and a regulating choking 
coil, which consisted of about 8,000 turns of 0°08in. double cotton- 
covered wire wound into a coil in. long and 4in. diameter, and 
regulated (between 0:2 to 1:0 ampere and 0 to 850 volts), by having 
а core composed of a bunch of iron wires about 1:5іп. diameter and 
14in. long drawn in or out of the hollow fibre tube on which the coil 
had been wound (see Figs. 1, 2, 3 and 4). Some years Inter some other 
coils were made, but the results in this case were so unsatisfactory 
that the coils were sent to me to report on and advise how to correct 
them. My experience has led me to believe that the coils should 
have been somewhat longer than originally constructed, since the 
ampere-turns per pound of wire increased more rapidly by adding 
to the length rather than the diameter. Coils B, and В, have 
exactly the same weight of wire on them, but B, has 2,550 turns 
against 2,800 of B., but any further increase in the length seems to 
again decrease the efficiency. The weight of wire on these two 
coils, as may be seen from Table I., is just two-thirds of that 
used in the first coil, P small, and the choking effect is quite as 
good (in the list it is not shown as being quite as good at 


3000 Turns Gain. Long 


P Small 


2550 Turns G$ in. 
Fig. 3. 


— — — 


- = - РТТ 


e 


y WIE 
aj. * ei, 


— 


in» 1 
600 Turns ` 2300 Turns 65 іл, Long 


Fig. 4. 


minimum current, but the ends of the return magnetic circüit are not 
closed together, which, as you will notice, more than accounts for 
the difference of 001) at maximum volts, the coil being, of course, 
the better the shorter the lengthof wire. The core used in the experi- 
ments with the coils P small and P large, also the coils B Ө}, B5 
and B compound, consists of a bunch of iron wires 2lin. long, 
1:90in. in diameter and weigh 4lb. 1007. The exterior iron wire 
return magnetic circuit consists of a number of small bunches of 
the same sized wires, held together with string, making a band 18in. 
wide and 10in. long, and weighed 84lb. | 
Coil J, which is ohe of the second batch of coils made, is of very 
different construction. It is 8in. long, somewhat rectangular in. 
section, is wound on & split sheet-iron sheath, insulated by a mica 
sleeve, and has only 1,540 turns of wire, and the core is made up of . 
strips of sheet iron; its short-circuiting current is more than. 
5 amperes, and its maximum regulation as at first constructed, and 
with a current of 1:5 amperes passing and an E.M.F. of 400 volts, is 
883 volts, the difference between the 400 volts and the 588 being 
loss by effective resistance. At 0'3 ampere its regulation is onl, 
400 to 886 volts. Reference to Table II. will show what a very 
great improvement can be made in this coil by removing the iron. 


* Abstract of a Paper Regalating Impedance Coils: Experiments 
Illustrating the Importance of some Details in Construction," read before 
the Newcastle Local Section of the Institution of Electrical Engineers on 


February 29. 


998 THE ELECTRICIAN, APRIL 8, 1904. 
— . . ee i ̃ꝗ . ² n . Q—ö1 B . 
Table I. —- Table of Dimensions and Ranges. 
"———————— ˙ʃ˙ℳdſiſ CIIM CD DC CMM GE CM CC DM ЬЪАД ЕЕ 
| , Amperes passing on | o DE А 
ж , | „ п a 400. volt circuit the volts available for 
i] Length Diam. | Weight x E Resistance | Total EMO ee regulation at the following amperes are :— 
Coils. of coil. | of coil. | of wire. | ‹ il in ohms. turns. 
77 in coil. | core. | — ——— - 
| Core in. Core out. 1A. 0-75 A. | 0°50 A. 0:30 A. 
— | „ ызы — L7 | = = — ä äm3lñ—̃̃ä—ę 
| ne | = | , f| 854 V. to | 360 V. to | 381 V. to | 385 V. to 
Р етай .. 625 | 400 glb. 503. 1625 |120 37 3,000 021A. 290 % V. at-21 A. 0 V. at- 21 A 0 V. at ·21 A. O V. at · 21A 
; is x : | : f 225 V. to 310 to 360 to 0 V.) 
P large 6˙25 5:50 121b. 2:00 1:20 | 70 5,000 0:10 1:30 \ 0 V.at01 A. O V. at 0.1 A. at 0:1 A. 7 ee 
РОР 8:0 2:25 sq.in. 210. 402. 1:25 80. in. 1°20 | 10 1,540 У | * 376 to 151 380 to 345 382 to x 
| | ; а P В | 373 to 0 V.379 to 0 V. | 391 to 0 V. 
B бип 0:5 3:25 51. Тод. 1625 120 25 2,550 022 50А. at 022 A. at 022 A. L | ab 0-22 A, 
‹ > ; ‹ . і к. 373 to 0 V. 379 to 0 У. | 391 to 0 V. 
D D. etes 5:0 3:50 3lb. 702. 1 625 1:20 25. | 2,300 0:23 50А. \ at 0 23 A. at 0:23 А. f u at 0:23 A. 
B | | 6:50 | | plus d 0:3 | * | | | 
compound uid 28 — 1:15 1:20 4 7 | - ZEE hw 53 
8-25 991otal | 2,800 C22 . | | 
| f 5 terminals | | | 
В 100 volts! 5:0 1:5 llb | 0:85 075 10:9 ohm each] > 1,000 = | EE 
| 4:5 ohms. ) m | 


| | i 


* Too high for size of wire above 5 A. 


Table II.—Coil J as Constructed, and as Altered, compared with Coil P and B on a 400-volt Circuit. 


Loss in volts by effective resistanceat Range in volts at various amperes. 


Coil J as at first constructed. 


| 0:3 A. | 0-75 A. | 1:00 А. 1:50 А. 0:8 A. 075 A. | 1-00 A. 1:50 A. 
— . — — — — — — — —— 

With iron sheath and without iron wire return magnetic circuit 18 20 24 33 7 35 50 90 

J without sheath and with return magnetic circuit ........ LE 3 9 10 18 25 85 110 150 
Coll PS¹EGlll .... зба 15 46 40 .. 385 360 350 944 
Coil B 64 9 21 27 36 391 379 | 371 370 


— 


sheath and adding an exterior magnetic circuit; at 0'8 ampere the 
regulation is more than three times what it was, and at the 
1:5 amperes more than twice what it was. 


LEGAL INTELLIGENCE. 


In the course of the discussion which followed the reading of the 
Paper, Dr. Thornton said that he was interested in the indirect results 
obtained from the figures, as it was impossible to calculate the actual 
air reluctance of an impedance coil. Mr. Stoney said that he had often 
tried to calculate the outside reluctance of impedance coils, but had 
so far not succeeded. In the case of large coils, result obtained in 
practice could not be accounted for, and the heat generated in the core 
was во enormous at the present time that the large cost of ventilating a 
large coil made it commercially impossible. 


CORRESPONDENCE. 


*MODERN ELECTRIC PRACTICE." 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In your review of “ Modern Electrical Practice " last 
week, there is one statement which, I think, requires some 
comment, Your reviewer says that a “description of the 
Duddell oscillograph followed by a chapter on the sine wave 
and its representation " is an arrangement which “ obviously 
admits of considerable improvement.” This particular arrange- 
ment has been adopted by me after experience extending over 
several years in teaching evening students, most of whom do 
not possess much mathematical knowledge. With such students 
I have found it far better to spend some time in showing 
exactly what an alternating current is aud how it may be 
observed before mentioning the sine wave. The results I have 
found from starting with the sine wave aretwo: The student is 
apt to think, firstly, that there is one, and one only, wave shape, 
and, secondly, that the laws governing the flow of alternating 
. eurrents are entirely dependent on the properties of sines and 
cosines. These errors may, of course, be corrected subsequently, 
but surely in this, as in every other case, prevention is better 
than cure. If, at the outset, the student understands that the 
sine wave is assumed simply because it is simple, and because 
the results obtained approximate, in most cases, fairly closely 
to the observed phenomena, it is not difficult for him to com- 
prehend the variations which he may meet with in actual 
work, variations from “sine law” calculations which by the 
other method would be inexplicable.—Y ours, &c., 

The University, Liverpool, E. W. MARCHANT. 

April 5. 


Rating of Machinery. 


At the Leeds Sessions on Thursday last week the Recorder (Mr. Tindal 
Atkinson, K.C.), delivered judgment in the appeal of an engineer (Mr. 
Thos. Kirby) against an assessment made on behalf of the Hunslet 
Guardians by their Assessment committee. The Hunslet Board recently 
had a re-valuation made of all properties in the township. Formerly 
engineering and other works were assessed according to the amount of 
horse-power employed, but latterly the value of the machinery on the 
premises was taken into consideration, and this led to the present appeal. 

In the course of his judgment, the RECORDER said that machinery 
by itself was not the subject of rating. If fixed to the freehold either as 
a landlord’s or tenant's fixtures, it was, for the purpose of being rated, a 
part of the freehold, and no difficulty arose. Where plant and machinery 
were not affixed to the freehold, but had been placed on the premises to 
be rated for the purpose of making, and did make, the premises fit for 
the particular purpose for which they were used, they then were capable 
of being taken into account in ascertaining the rateable value of such 
premises. In that case the machinery belonging to the tenant, and 
which was at present on the premises in question, was admitted to come 
within the above category. It was common ground between the parties that 
that machinery had in some way to be taken into account in arriving at the 
rateable value. Appellant urged that the value of the user of the machinery 
in connection with the occupation of the premises ought not to be con- 
sidered, but that the extent of the benefit must be limited to the advan- 
tage derived from the fact that the machinery afforded proof of the 
convenience of the building for the business, and a possible value of his 
being able to take it in situ. Respondents, on the contrary, urged that 
the only way in which one could properly take the machinery into 
account was by taking the hereditament as one found it, furnished and 
equipped with the necessary machinery, and ascertain what was the rent 
which a tenant from year to year would give for such premises as they 
stood, including the right to use what he found there. It was extra- 
ordinary (continued the Recorder) how little decisive authority there 
was on the point. The earlier authorities quoted were of little or рэ 
assistance, although exceedingly valuable on the point аз to what sort o 
machinery might be treated as adding to the rateable value, and E 
the leading authority on the point, the Court of Appeal, in The 
Tyne Boiler Works Co.,“ carefully and deliberately refrained гош 
expressing any opinion on the method by which the value was to 
ascertained. The Recorder also cited the cases of “ Тһе Queen т. 
Haslam” and “Gifford v. Chard Union.” In the latter case two 
questions were submitted to the Court: (1) Whether the machinery 
was to be taken into account atall; and (2) whether, assuming it es 
it was taken into account on the proper principle. In delivering 18 
judgment Lord Esher said “ that machines whether fixed to the freeho 
or not, if necessary to the use of the premises and going to make up d 
value for which the rent is paid, ought to be taken into account,” an 
that showed to his (the Recorder's) mind, that Lord Esher was dod 
to the user of both the premises and the machinery as the factor 10 p 
production of rent. The two main grounds which had been urg ud 
the respondents were: (1) That in adopting it you would nels $ 
machinery, and (2) that the tenant buys the machinery and yet has 
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pay the landlord rent for it. As to the first objection, he thought the 
answer was that to take the value which machinery might add to the 
letting value of the premises was not to take the value of the machinery. 
The added rent had no fixed relation to the value of the machinery. 
If new machinery were put into old and inconvenient buildings, 
where the full benefit of the machinery could not be obtained, no 
tenant would give as an addition a5 per cent. rental on the value of the 
machinery, or calculate the rent he offered on any such basis. ‘The 
premises in the present case afforded an illustration of what he meant. 
Evidence had been given that, owing to the lowness of the rooms, full 
power could not be obtained to drive the machinery, which had the effect 
of detracting from the value of the machinery as applied to the building. 
The second point urged was that the tenant bought the machinery and 
yet had to pay the landlord rent for it. He thought that involved & con- 
sideration of the facts of the particular tenancy in question, which was 
fallacious. The question was not what that tenant had done in the 
purchase, or whose property the machinery in that case was. For rating 
purposes they must take the premises as they found them, permanently 
equipped as engineering works with all the necessary appliances and 
machines. As it stood, what was the rent? The answer to the question 
showed what was the rateable value. He was of opinion, therefore. 
that the principle by which the rateable value was to be ascertained 
in that case was that contended for by the respondents—viz., that 
in ascertaining the rent you must take into account the value of the 
user of the machinery as contributing to the rental value of the free- 
hold. But in saying that he was far from saying that such value was to 
be arrived at by taking the cost or value of the machinery, putting a per- 
centage on such value and adding it to the rest. The increase of value 
due to the machinery might and would vary in each case, owing to a 
number of causes. Applying those principles to the case, the Recorder 
found the net rental value of the land, buildings and landlord's fixtures, 
without the rent of the machinery, to be £21. To that he added what 
he thought & tenant would give by way of additional rent for those 
premises, equipped, as they were, with the machinery, including the 
right of user. That he estimated roughly at £10 & year, making the net 
rateable value £31. For the purposes of appeal, the Recorder said 
that if appellants’ contentions should be found to be correct, the rateable 
value should stand at £26. As the case had been fought on principle, 
respondents were entitled to oosts. 

On behalf of the appellant, it was urged that the Recorder had no power 
to give such costs. Appellant had succeeded in reducing the assessment 
30 per cent. of the sum appealed against. 

The RECORDER replied that that was the case, but the issue had been 
chiefly one of Me not of figures. After further consideration, 
however, he decided that each party sbould pay their own costs. 

Upon application the RECORDER said be would state a case for the 
High Court. 


Assessment of Tramways. 


At the Middlesex Quarter Sessions, presided over by Sir Ralph 
Littler, K.C., last week, the hearing of the appeal of the London United 
Tramways (1901), Ltd., against the assessment of their property in 
Brentford and Chiswick was concluded. 

Mr. BALFOUR BROWNE, K.C., opened the company's case and 
dealt with the method of assessment of the company's lines and property. 
Particulars of the working expenses were given and the total assessable 
value arrived at had been £13,659, the poor rate being 78. in the £. 
As there were no stations it was very very difficult even when the lines 
were working to ascertain the amount earned between two points other 
than the terminii. As an instance of the difficulty of assessing a line 
which had not been working a full year he said the Shepherd's Bush 
route to Hounslow was only open during the last 141 days of 1902 and 
the company had estimated that the takings during the remainder of that 
year, if the line bad been in operation, would have been of the same 
daily average and would have amounted tə £20,036, instead of which 
they only reccived £7,740 in the corresponding period of 1903. More- 
over, there were certain expenses connected with tramways which had 
no relation to the number of miles run. The gross receipts on the 
whole of the company's system were £235,079 and the net revenue £92,688. 
Taking from this the tenant's share (£35,529), statutable charges 
(£43,504) and the rateable value of the company’s buildings and land in 
the Brentford Union district, the rateable value of the whole of the lines 
was £3,700 or 0 0006037 of a £ per car-mile. On this basis the rateable 
value of the lines in Acton would be £318 and of those in Ealing £:81. 

Mr. J. CLIFTON ROBINSON, managing director of the company, gave 

evidence as to the value of the undertaking and its assessment. 
. Mr. F. C. RYDE (Messrs. E. Ryde & Son), said he had made a valua- 
tion of the whole lire, and took the expenses, against the receipts, at 
4'l6d. per car-mile. The working expenses were £142,991 and thé 
receipts £235,679, which left £92,688. The occupiers’ share of that was 
£35,525. The assessable value should be £11,058 for land and £110,686 
for buildings. The cost of the rolling stock was given him by the com. 
pany as £155,600. 

Sir EDWARD CLARKE, К.С. (for the Assessment committee): We say 
that £138,000 is the proper tigure, which makes a great difference. 

Replying to further questions by Sir Edward, Mr. Ryde said that no 

bank would take an account such as that of a tramway company unless 
there was a permanent balance of £10,000. As a matter of fact, the 
London United had a balance of £16,000 at the bank. 
At this point, Mr. VESEY KNOX, for the Chiswick District Council, 
said his clients could not accept the figures put forward by the company, 
and even if they had to pay their own costs, he had been instructed to 
appear, as the Council’s interests were hostile to those of the Brentford 
Union. 


Sir RALPH LITTLER held that Chiswick Council had no locus, and, 
therefore, the Court could not hear Mr. Vesey Knox. 

Mr. ROBERT HAMMOND said the figures given by the company had 
been carefully compiled, and were perfectly fair to the local authorities ; 
if anything, they were unequable to the company. The money expended 
by the company on repairs of the permanent way in 1903 was more than 
double the sum expended in 1902; the figures were £4,613 and £9,371 
respectively. The price of the cars, which were particularly fine, was 
£816 each, whereas the average price in other places was £600. It was 
somewhat difficult to arrive at the average cost of repairs, &c., of this 
undertaking, as there was no undertaking in the kingdom with which it 
could be compared. 

Mr. A. DICKINSON said the figures given with regard to the overhead 
equipment, &c., were the actual cost, and not capital value. To ascertain 
the value of the equipment at any given time, the actual cost would have 


to be depreciated. 

The Secretary of the company (Mr. W. G. VERDON SMITH) said 
that at the beginning of 1902 the company had 150 cars, whilst at the 
end of that year they had 255. The first lot of cars oost £850 each, and 
the last tet. £750 each. There was an obligation on the company to 
keep a balance of £5,000 at the bank. He could not say how н ут the 
balance was over that sum, but in the summer it was high and in the 
winter low. During the year they had carried out large works and their 
balance had fluctuated. 

The witnesses for the Brentford Assessment committee included Mr. 
W. G. Cook (rating surveyor), Major P. Cardew and Mr. Joseph Kincaid,C.E. 

After addresses by counsel, the CHAIRMAN announced that the Court 
was unanimously of opinion that the appeal should be allowed with costa, 
and the assessment reduced to £11,245 for the whole undertaking. 

It was stated that very heavy costs in the appeal will fall upon the 
Brentford Union Assessment committee. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Governors of Woobwich Polytechnic require a head of the 
department of mechanical and electrical engineering, also first and 
second assistant; acting head of department of mathematics and 
experimental physics, also senior and junior lecturers and demon- 
strators; head of department of chemistry and metallurgy and 
assistant lecturer and demonstrator. Further information is given 
in an advertisement. Particulars of duties and conditions of 
appointment from the principal, Mr. Wm. Gannon, M.A. Applica- 
tions to the principal by April 26. 


The Municipal Commissioners of Singapore (Straits Settlements) 
require an electrical engineer, with experience in the management 
of three-wire continuous-current supply station, and qualified to 
superintend the laying and maintenance of underground cables on 
the solid system and to take entire charge of their electrical depart- 
ment. The appointment will be made for three years, at £860 for 
first, £890 for second and £420 for third year, with transport 
allowance. Applications to Mr. C. C. Lindsay, M.Inst.C.E., 217, 
West George-street, Glasgow, by April 19. See also advertisement. 


A lecturer and demonstrator in electrica] engineering is required 
at the School of Engineering, Electricity and Technical Science, 
Canterbury College, University of New Zealand. The appointment 
will be for three years; salary, £800. Particulars, &c., from the 
Agent-General for New Zealand, 18, Victoria-street, London, S.W. 
Applications by 28th inst. See also advertisement. 

Preston Tramways committee require a chief assistant to act 
under the engineer and manager of their tramways department at 
a salary of £200 per annum. Applications to the engineer and 
manager (Mr. Walter H. Tittensor), 25, Burrow-road, Preston, by 
April 16. See also advertisement. 


There is a vacancy for a pupil at the Cromer electricity supply 
station. Applications to the manager. See advertisement. 

A jointer, used to triple concentric cables, is required for the 
electricity department of the Borough.of Hornsey. Applications to 
borough electrical engineer (Mr. Norman Staniland ici 
works, Tottenham-lane, Hornsey, London, N. See advertisement. 

Yorkshire Electric Power Co. require an engineer to supervise 
the laying of high and low-tension mains and take charge of distri- 
bution. Applications by 16th inst. to resident engineer (Mr. W. B. 
Woodhouse), Central Bank-chambers, Leeds. See advertisement. 

A competent designer of alternate-current generators, motors and 
transformers is wanted by Messrs. Vickers, Son and Maxim, River 
Don Works, Sheffield. Applications to electrical department, See 
dvertisement. 

A mechanical draughtsman, with first-class knowledge of machine 
design, is required by Messrs. Harland and Woolff, Belfast. See 
also advertisement. 

An assistant lecturer and demonstrator in engineering is required 
at Merchant Venturers' Technical College, Bristol. Particulars 
from Registrar, to whom applications by April 80. 
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Argentina.— The Review of the River Plate" states that 
Señor G. Abello has obtained a concession for electricity supply at 
Saladillo. ; 

Pablo Bessana y Hermano are to supply an electric light and 
power installation at Buenos Ayres Congress Hall at $60,000 gold. 

Mr. J. E. Stewart (representative of Messrs. Kincaid, Waller, 
а and Dawson) has removed to 651, Avenida Mayo, Buenos 

yres. 

The Cia Alemana Transatlantica at Paseo Julio, Buenos Ayres, is 
substituting three-phase for single-phase plant, and when this 
is completed the Paseo Colon station will be closed. 

The Chief of Customs advises the Finance Minister that all over- 
head and perinanent way materials, electric lamps and lubricating oil 
required for tramways in the country should be admitted duty free. 

Electricity works are to be established at Rioja. 

Buenos Ayres Corporation are recommended to cancel the con- 
cession (of September, 1900) to Gaston Roux & Co. for electric 
tramways, as it is stated the concessionaires have not complied with 
its conditions. 

During recent stornis 1nany of the overhead telephone wires in 

Buenos Ayres were, it is statcd, broken, and fell upon the tramway 
аи wires, stopping the traffic for about 24 hours. The director 
of public lighting recommends that the telephone wires be placed 
underground. 
. There is said to be about £250,000,000 of British capital invested 
in Argentina. Buenos Ayres municipality proposes to expend 
£1,500,000 in new electricity supply works to compete with the 
German company which now holds a concession for this supply. 


Aston.--The City of Birmingham Tramways Co. have agreed to 
the appointment of the borough engineer (Mr. Green) as sole 
arbitrator on the question of the purchase of the whole of the com- 
pany’s tramways in the borough. Warwick County Coumeil have 
consented to the construction of u double track over Salford Bridge. 


Birkenhead. During the past year 11,327,982 passengers were 
carried. on the municipal electric tramways. The receipts were 
£54,660; the cost per car-mile was 958d. For 1902-8 the figures 
9713 :—Passengers 10, 390, 985, receipts £51,067, cost per car-mile 
9:71d. 


Bradford.— The total receipts of the Corporation Tramways 
department for the year ended March amounted to £194,810 (includ- 
ing £1,044 for parcels), an increase of £21,882 on the year. More 
than 46,000,000 passengers were carried. 


Burnley.—The salary of the tramways manager, Mr. Mosley, has 
been increased from £850 to £400 per annum. si. 


Crewe.—The Council had intended to promote a municipal electric 
tramway scheme, but it has now been decided to postpone the matter 
for a time on account of trade depression in the borough, 


Customs Regulations.—Materials for the construction and 
maintenance of tramways and railways are now admitted free of 
duty into the British East Africa and Uganda Protectorates. 

Accumulator “ grids,” whether made wholly or in part of lead, 
imported into the United States of America are, under a recent 
decision, dutiable at the rate of 45 per cent. ad val. under para. 193 
of the Tariff. Formerly these goods were admitted under para. 182. 


Derby.—The estimated capital expenditure of the electricity 
department for the year ending March 31, 1905, is £6,500, including 
mains, £8,000, supplying electric motors on hire £1,800, meters 
£500, telephones to sub-stations £40, extensions of lighting switch- 
board £60, sundries and contingencies £600. Application has been 
made for permission to borrow this amount. 


Dover.—The Council have a plied for sanction to a loan of 
£11,260 for providing additional generating plant, including a 
400kw. Parsons turbo-alternator, at the electricity works. 


Baling.— There is the equivalent of 74,040 8 c.p. lamps connected 
to the electric lighting mains. 


Electric Power and Supply Station Equipment.— Messrs. 
Johnson and Phillips are issuing a series of illustrations of supply 
and power station equipments whi zh have been erected by the firm. 
The latest example to hand is that of the Blackheath station. 


w.—The Corporation have come to terms with the 


Caledonian Railway Co. in regard to the supply of water for 
condensing purposes. 

The Tramways committee recommend the acceptance of the 
offer of the General Assurance, Limited, to undertake for one year 
the third-party risks for a premium of £14,000, payable in four 
quarterly instalments, and, in addition to the security offered by 
them to have their policy covered at Lloyd's, the limit for any one 
accident to be £2,500, and the indemnity for the year to be £25,000. 


Gloucester.— Electric energy will be supplied by the Council for 
the new electric tramways at fd. per unit and at 2d. for lighting 
depots, &c. 


Dl 


Hartlepool.—On Wednesday the Council decided to seal the 
agreement with the General Electric Tramways Co. by which they 
waive their right for 21 years to purchase the tramway undertaking. 

The company undertakes to relay such portions of the track as now 
consist of single line, to put the overhead equipment into thorough 
working order, to double the line within the borough should the West 
Hartlepóol portion be doubled, to relay the line in Northgate from the 
terminus to Cleveland-street with wood blocks, to use bogie cars and to 
run them at intervals of not more than nine minutes, to charge 4d. fares 
on certain routes as an experiment for six months on condition that if, after 
that time, it is found not to produce 7 per cent. on capital expenditure 1d. 
fares be reverted to, to pay £260 deposit for due performance of agreement 
and £500 to Corporation in consideration of the renewal of lease, together 
with one-third of all profits realised by working the trams in the borough 
over and above a sum equal to 7 per cent. on the capital expenditure. 

Hastings. — Тһе receipts of the Electricity department during 
1908 from the sale of current by meter were £7,729. 12s. 11d., lamp 
charge from private consumers £8,824. 19s. 2d., sales under con- 
tract £47, public lighting £4,028. 19s. 10d. (including lamp charge, 
interest and sinking fund, repairs, carbons, &c.), meter rental, &c., 
£653. 5s. 7d., rents, £152, and miscellaneous receipts £76. 7s. 6d.— 
total £17,977. 14s. 6d. Expenditure was: Generating expenses 
£6,990. 6s. 8d., distribution £859. 19s. 4d., repairs, renewals and 
attendance of public lamps £825. 128. 11d., and rents, rates and 
taxes £204. 16s. 6d. Managemen; expenses, including salaries, 
were £1,505. 7s. 8d., and special charges (insurance, &c.) £218. 2s., 
leaving gross profit £7,878. 6s. 10d. After providing for redeemable 
stock dividends, interest, bad debts and amounts transferred to 
loans and sinking fund, there was a deficiency on the year's working 
of £951. 989,562 units of electrical energy were generated, 
of which 228,482 were supplied to public lamps and 623,002 to 
private consumers. The maximum supply demanded was 610 4kw. 
Capital expenditure to date is £131,881. 19s. 3Jͥũd. 

 Heston aad Isleworth —The Council will give a supply of elec- 
tric current for light and power in May, and consumers are promised 
a supply for the first month free of charge. The charge for energy 
for lighting has been fixed at 5d. per unit, lesd discounts, and for 
power at 8d. per unit for consumption up to 750 units per quarter, 
and 2d. per unit for all excess. Consumers’ premises will be wired 
free of initial cost, the charge for current in these cases being 51d. 
per unit. 

Inquest.—Mr. G. E. Hilleary held an inquiry at Stratford, 
London, E., last week, into the death of George Crates, aged 22, a 
switchboard attendant in the employ of the Charing Cross and 
City Electric Light Co. at Pudding Mill-lane generating station, 
Stratford. | | 

Deceased had been in the employ ot the company for about six months, 
and had previously been working at Bristol and Chelmsford electricity 
stations. On March 28 he went to work at about 5:30 a.m., and about 
1 p.m. arrangements were made to shut down the statiom to effect some 
repairs. Signal was given that all was clear, and Crates ed to 
remove the fuses from the switchboard. Не had removed six out of the 
nine safely, and was in the act of removing the seventh when there was 
& report and a flash, and he fell back. The fuse was not damaged. 
Deceased had apparently received a shock, and efforts were at once made 
to eru respiration, but he died before medical assistance could be 
secured. 

Dr. S. ALEXANDER said deceased was seorched on the face and his hair 
was singed. He had died from electric sheck. 

Mr. W. H. Kinoston, emgimeer-in-charge at the station, in reply to Mr. 
G. Scott Ram (rep the Home Office), said current was shut 
down in order that a cable might be cut off. After this had been done 
he (witness) would have had no hesitation himself in touching the fuses 
with his bare hands, and deceased, with his experience, probably had 
similar confidence. Special tongs, with insulated handles, were provided 
to remove the fuses, whether they were alive or dead. Of course, no one 
would think of touching the fuses when they were alive; the tongs were 
provided as an extra precaution; but when the switchboards were cleaned 
before the works started each morning the fases were removed by hand. 
The occurrence was inexplicable ; he could only suggest that it arose from 
a static or capacity charge. In that case, had the man used the special 
tongs provided he would not have received a shock. Possibly Crates 
caught hold of the first six fuses by their glass centre, but had touched 
the metal part of the seventh fuse. A verdict of accidental death was 
returned. | . 

Khartoum.—The Egyptian Government have declined an offer 
by a company to establish electricity and water supply undertakings 
in this town, deciding to carry out the work themselves. 

Lancaster.—The Electricity committee have set apart £750 out 
of the profits of the department for the past year in relief of rates. 

Leeds.—The receipts of the Tramways department for the year 
ended March were £277,655, compared with £262,483 in 1903. The 
car-miles run were 6,091,487, compared with 5,773,651. The 
receipts per car-mile were 10°94d., against 10· 90d. 

Lincola.— The City Council have been authorised to borrow 
£11,700 for the purchase of the local tramways. 

The City Council decided on Tuesday to increase the salary of 
the city electrieal engineer (Mr. Stanley Clegg) by annual incre- 
ments of £50 up to a maximum of £500. 
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Liverpool.—In the annual report of the city lighting engineer 


(Mr. C. R. Bellamy) it is stated that up to date 185 10-ampere 


electric are lamps have been erected in 44 miles of streets. During 
1908 clectric lighting had been extended, 15 new arc lamps having 
been erected. During the year 2,770 electric meters were tested, 
the total testing fees amounting to £188. 15s. 


Liverpool Corporation Tramways.— We have received from 
Mr. C. R. Bellamy, general manager of these tramways, a copy of 
the “ Official Handbook and Illustrated Map of the Electric Tram- 
way Routes, Stages and Fares," which has been compiled for the 
use of passengers and is obtainable at the popular price of 1d. 
The contents of the publication are varied and afford the stranger 
in the town especially an interesting guide to the city. The 
arrangement of the text enables him to trace his way through the 
city, and to inform himself of the landmarks en route. A 
section of the pamphlet is entitled ** Pleasant Rides," and agreeably 
describes four special trips. The first is a journey of 23} miles, 
occupying about 24 hours, which сап be accomplished for the sum 
of 11d. ; trip No. 2 covers a distance of 9 miles 484 yds., occupying 
about 1] hours, fare 4d. ; No. 8 is a double route of nearly 18 miles, 
costing 1s.; and No. 4 an hour's ride of 8} miles, costing 4d. A 
number of maps are given, one of which is on a large scale and 
coloured. An exhaustive index completes probably the most com- 
prehensive tramway handbook ever published. 


Malton.—Plans of the electricity generating station proposed to 
be erected in this town by the Northern Counties Electricity Supply 
Co. were approved by the Council last week. 


Manchester.—The electricity committee recommend sanction 
being obtained to a loan of £135,000 for extensions and alterations 
at Dickinson-street generating station, for lighting and traction 
feeders and distributors, &c. 

Morecambe.— The Council have entered into an agreement with 
the General Electric Co. for the supply of electric motors) ., for 
letting out on hire. n 

Municipal Tramways in the United States.—A plebiseite at 
Chicago has resulted in a majority of three to one in favóur ef the 
acquisition of the tramways by the municipality, who wilt have to 
apply for an extension of their borrowing powers before the pro. 
posal can be carried into effect. 

New York-Ottawa Railroad.—The U.S. Commercial Agent at 
Cornwall, Canada, states that the receiver of the New York and 
Ottawa Railroad has been authorised and directed by the Court to 
change the motjve wer used on the railroad between Ottawa and 
Tupper Lake, New York, to electric working, on the ground that a 
great reduction in running expenses and a more rapid and prompt 
service would be effected by this means. The line is about 128 miles 
in length. 

Newcastle-on-Tyne.— It was reported to a special meeting of 
the City Council last week that the Lords Committee had refused 
sanc‘ion to certain proposed Corporation tramways outside the 
city, and also the purchase of Scotswood Bridge. 

The town clerk said the Tyneside Tramway Co.’s bill had been before 
the House of Lords Committee and the clauses relating to compulsory 
running powers over the Corporation system had been passed without 
amendment. 

The Council unanimously declared its objection to these compulsory 
running powers, and appointed a comittee to use every legitimate means 
to defeat the application. 

Nice.—It is stated that a group of financiers have acquired a con- 
cession for the building of an electric power plant in the upper 
Roya Valley. There is already a company operating in the district 
whose concession does not expire until 1918. 

Nuneaton.—At the meeting of the Council last week, the elec- 
trical engineer (Mr. S. Cameron Gibson) reported upon the recent 
explosion which had occurred in Bridge.street. His report states 
that 

No doubt the explosion was due to the ignition of coal gas, which had 
found its way into the conduits and pits connected with the electric 
cables, but there was no evidence to show how the explosion was caused. 


It was impossible that the explosion should have been caused by elec. |. 


tricity. He had constantly reported to the Electric Light committee on 
the presence of gas in the conduits, and had communicated with the gas 
company. 


Panama.— Recent developments in Panama have called attention 


to the demand for improved public works, and amongst the enter- 
ү which will shortly have to undergo extensions is the electric 
ighting of the city, which is old and unequal to the demand. It is 
also in contemplation to start an electric tramway system to be 
operated by the company owning the electric lighting concession. 
Considerable extensions also of the telegraphic system of the country 
are in contemplation. 


Preston.- Notwithstanding & ratepayers' petition for extension 


of the electric tramways along Ribbleton-lane to the borough 
boundary at an estimated cost of £16,000, the matter has been 
deferred by the Council until the routes under construction have 
been working 12 months. 


Private Bill Legislation.—Tottenham District Council give 
notice of intention to apply for leave to introduce into the Totten- 
ham Improvement Bill an additional provision that if the powers 
granted by the act are not exercised by the Council within six 
months after passing, or such other period as may be prescribed, 
such powers shall cease to be exercisable by the Council, and shall 
be transferred to the Metropolitan Electric Tramways (Ltd.), and 
that if such powers are so transferred the company shall be bound 
to exercise them within two years. 


Riga-Oherson Canal.— There has recently been presented to the 
Czar of Russia a project for the construction of a canal to connect 
the Baltic with the Black Sea, starting from Riga and ending at 
Cherson. It is stated that for the purposes of working the eanal: 
when constructed, extensive water power will be available. The 
proposal is to light the route of the canal throughout by electricity, 
and, by means of electric working, to ensure a day and night service 
being maintained. The length of the canal is 1,468 miles. 


Scottish Provisonal Orders. Among the applications for pro- 
visional orders which will be made this month are Ayr Corporation 
Tramways, Loch Leven Water Power (Extension of Time) and Perth 
Corporation orders. 


Shanklin (Isle of Wight).—The Council on Tuesday decided to 
consider the question of Sandown and Shanklin Councils exercising 
their right to acquire the electricity works at Lake. 


South Africa. The “ British and South African Export Gazette” 
states that 

The exports from the United States to British and Portuguese Africa 
in December last included electrical machinery valued at £789, a decrease 
of £741 compared with December, 1902. Amongst recent shipments 
from New York to South Africa were 33 cases of electrical machinery and 
material. The total exports from the United States to British and 
Portuguese Africa during 1903 included electrical material and scientific 
instruments (including telephone and telegraph apparatus) to the value 
of 478, 664, against £42,161 in 1902. 

Port Elizabeth Municipality will probably be inviting tenders shortly 
for plant for their projected electricity supply undertaking. 

Messrs. Harris, Lee & Co., of Johannesburg, have secured the conces- 
sion for the supply of electricity in Heilbron, Orange River Colony, and 
expect to have the plant in working order in four months. 

A project is being prepared for erecting electricity supply works and 
constructing electric tramways in Paarl (Cape Colony). | 

The Maritzburg electrio tramway system is approaching completion. 
Among the contractors are the Brush Company, who are supplying six 
eight-wheeled bogie cars; R. W. Blackwell & Co., the overhead equip- 
ment; and Hadfield's Steel Foundry Co., the points and crossings. 

Pax electric power station is being equipped at Zomba, British Central 
rica. LUE, 

Aliwal North Municipality are applying for Parliamentary powers to 
erect electricity works and to utilise water power available on the Orange 
River in generating current. 

Electric light is in general use at Nairobi, British East Africa. 

Durban Corporation seek parliamentary sanction to raise a loan of 
£900,000 for pablic works, including £150,000 for electricity supply and 
£50,000 for tramway extensions. 

Stourbridge.—Shropshire and Worcestershire Electric Light Co. 
have withdrawn their application for a provisional electric lighting. 
order, and at the last meeting of the Council tenders were accepted 
for the supply and erection of electric lighting plant. 


Strike of Telegraph Operators. Reuter announces that 100 
operators of the Great North-Western Telegraph Co. at Toronto and 
Ottawa have struck work owing to the refusal of the company to 
reinstate six unionist telegraphists recently discharged. It is stated 
that the strike is likely to extend. 

Sunderland.—The chairman of the Electricity and Lighting. 
committee (Ald. Bruce) last week, in submitting to the Council par- 
ticulars relating to the working of the electricity undertaking, said 
these would show a profit of 6} per cent. on the large capital expen- 
diture apart from interest and sinking 
poration’s tramways and electricity undertakings eould, if it were 
desired, be realised for a sum representing the whole amount spent 
and a surplus which would considerably reduce the municipal debt. 


Telephone Oall-Office Instruments. —The Postmaster-General 
has issued a notice that the mouthpieces and 'e&rpieces to Post 
Office telephones at call-offices should be wiped out with a clean 
cloth every morning, but that the apparatus should not be taken to 
pieces for the purpose, nor unscrewed in any way. 


Tramways and Trade Unions.—Application has been made to 
Glasgow Tramways committee on behalf of employés in the tram 
way department that they shall be paid at time and a half for 
Sunday work. Time and a quarter, in addition to the other six 
days of the week, has been offered to men working on Sundays. At 
a meeting of the National Amalgamated Union of Labour 

Mr. Brough, organanising secretary of the men's union, urges that no 
trade union would admit the right of employers to work their men on 
any six days of the week they chose, and that the Corporation itself, 
when giving out work to contractors, insists upon trade union rates bein 
paid, Trade union rates for Sunday meant practically double time. The 
offer of the Corporation has, therefore, been declined. It has also been 


fund. He considered the Cor- `: 
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decided to ask that no employé of the tramways department be dismissed 
from the service by any subordinate official, but that all charges against 
men should be dealt with by the general manager. 


Tramway Workers Association.—The report of the Executive 
Council to the members of the Amalgamated Association of Tram- 
way and Vehicle Workers for 1903 states that an attempt is being 
made to get the class of labour which the Association represents 
included in the Workmen's Compensation Act, and the Home Office 
committee have signified their willingness to hear evidence on the 
subject. The report submits a proposed programme for considera- 
tion aiming at a minimum wage of 7d. per hour and a maximum 
working week of six days aggregating 54 hours, the abolition 
of split turns and the institution of double shifts. 


Transvaal Imports.— For the 12 months ended December, 1908, 
the value of the imports into the Transvaal of electric cables, wires 
and fittings was £65,000, compared with £45,000 in the previous 
year, in both cases without including goods imported as public 
stores. 


Tunbridge Wells. —A long discussion took place at the meeting 
of the Council on Wednesday upon an offer made by Mr. A. E. 
Tylor, on behalf of a London syndicate, for the purchase of the 
Corporation's electricity undertaking for £80,000, or £10,000 in 
excess of the capital expenditure to date. 

Ald. G. FiNcH advised the Council to retain the property as a valuable 
asset of the borough. Не did not see the wisdom of parting with muni- 
cipal electric lighting just because there had been a temporary loss of & 
few hundred pounds. 

In reply to questions the Mayor (Ald. Envy Ronn) explained that only 
Councillor Hicks voted against the Electric Light committee's report 
favouring the retention of the system. | 

Ald. DEeLves thought the electric light was not such a financial failure 
аз was supposed. 

Councillor Hicks opposed trading in any competitive way by the Cor- 
poration, on principle. 

Councillor T. Epwanps was strongly against апу kind of municipal 
trading. 

Councillor STRANGE opposed the transfer. 

Ald. Stone dissected the report, and proposed free wiring. If 
current was being sold under cost price, then the Council should know it. 

Several other members having expressed their views, the Council 
decided not to take a vote on the question at present, but to base their 
final decision upon fuller information as to profits and loss, & report to 
be brought up in June. 


Wandsworth (London) —The Council have again asked the 
County of London and Brush Provincial Co. to reduce their charge 
for electric current for private lighting to а flat rate of 44d. per unit. 


Watford.— Messrs. Pritchard, Green & Co. have been appointed 
consulting engineers for the Watford and District light railway 
scheme, and plans are being prepared for the approval of Watford 
Council and the Board of Trade. 


West Ham.— Major J. W. Pringle, R.E., officially inspected the 
following new routes of the Corporation tramways system on the 
90th ult :—Canning Town railway station via Barking-road to 
Green-street (East Ham boundary) (Im. 5f. 1°55ch.), and Portway 
and Upton Park route (Im. 1f. 1:50ch.) The report of the inspector 
being satisfactory, the Board of Trade certificate was issued on 
March 31. The Barking-road route was opened for traffic on Good 
Friday, and the Upton Park route on Easter Monday. There are 
now 4'66 route miles of the system open for traffic. "The receipts 
for the four days amounted to over £500. 


Wilmslow.—The scheme of electricity supply prepared by 
Alderley and Wilmslow Electric Supply (Ltd.) has received the 
sanction of the Board of Trade. 


Wireless Telegraphy.— Under sec. 1 (1) of the ordinance issued 
last year by the Governor of the Seychelles it is provided that :— 
„No telegraphic or electrical station, apparatus, machinery or 
implements whatsoever, whether for the purpose of electrieal 
communications by what is general known as ‘wireless tele- 
graphy, or for any other purpose connected with the trans- 
mission, emission or reception of messages between the Seychelles 
Islands and any place within or outside the Seychelles Islands, 
shall be erected or used in any place, including any ship or floating 
conveyance within or without the Seychelles waters, except vessels 
of H. M. Navy, in the Seychelles Islands, whether on private pro- 
perty or not, without the sanction of the administrator previously 
obtained." Any person contravening the provisions of the ordinance 
is liable to a fine up to Es. 5.000, and to have apparatus, &e., 
forfeited and destroyed. 

À similar ordinance was issued by the Governor of Hong Kong 
in July last in order to authorise and regulate the establishment 
and use of installations of wireless telegraphy in the colony. This 
ordinance provides that no person shall establish or use within the 
colony any installation for the purpose of wireless telegraphy unless 
authorised to do so by licence, which may be issued under such 
conditions and stipulations as the Governor may, from time to time, 
find desirable in the public interest. | 


Wolverhampton.—An additional section of the Lorain surface- 
contact tramways from Horseley Fields to the borough boundary at 
Moseley Village was opened for traffic on Saturday. 


Worthing.— Application has been made for sanction to borrow 
£1,500 for mains extensions and for the purchase of meters, house 
service materials, &c., during the next nine months. 


Marriage.—At St. Mary Abbot's Church, Kensington, London, 
W., yesterday (Thursday), Mr. Claud Crompton, son of Col. R. E. B. 
Crompton, C.B., of Tanfield House, Bedale, Yorks., and Thrip- 
lands, Kensington Court, London, was married to Miss Jeanetta 
Gordon, daughter of General Sir Thomas E. Gordon, K.C.B. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1904 Edition 
of the Big Blue Book is now ready, price 15s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date. All branches of Electrical Engineering and Industry are 
fully treated, and Electro-Financial matters have received 
every attention in the new volume, which aggregates over 
2,000 pages. If possible, the Directory Division is more 
complete and accurate than in previous issues. АП mere 
lists of members of societies and institutions are excluded, 
as quite unreliable for Traders’ purposes. A number of large 
sheet Tables, Maps, &c., are included in the issue. Digest 
of Contents will be sent post free. 


TENDERS INVITED. 


The Urban District Councils of Royton and Crompton invite 
tenders for permanent way construction. Specifications, &c. (after 
16th inst.), of the consulting engineer (Mr. Reginald P. Wilson), 66, 
Victoria-street, Westminster, S.W. Tenders (addressed chairman 
of Tramways committee, Town Hall, Royton) by noon 30th inst. 
See also advertisement. 

Lichfield Council invite tenders for a lease of their provisional 
electric lighting order. Plans of the district can be inspected and 
further information obtained at the offices of the solicitor to the 
Electric Lighting committee (Mr. George Ashmall), 20, Bore-street, 
Lichfield, to whom applications by April 16. See also advertisement. 


The directors of the Great Western Railway Co, require tenders 
for the supply and erection of four 200kw. and 10 400kw. motor- 
generators (three-phase h.-t. to continuous-current 1.-t.); four 
natural-draught cooling towers, each capable of dealing with 
180,000 gallons of condensing water per hour; electrically and 
hand-driven overhead travelling cranes and runways; and coal 
and ash conveyors, coal hoists and ash hoppers. Tenders to 
secretary (Mr. G. K. Mills), Paddington Station, London, W., by 
April 26. 

St. Pancras (London) Borough Council require tenders for two 
1,000kw. steam turbines connected to two continuous-current 
dynamos, switchboards, condenser, &c., for the King's-road power 
station. Tenders to town clerk (Mr. C. H. F. Barrett), Town Hall, 
Pancras-road, London, N.W., by noon April 12. 


The Scottish office of the May-Oatway Fire Appliances (Ltd.) 
invite tenders for wiring installations (set out in an advertisement) 
for direct connection with the fire brigades at Sheffield, Dundee and 
Partick. Tenders close 13th inst. Particulars from managing 
director, 49, Queen-street, Glasgow. 


Partick Town Council invite tenders for one 500kw. steam 
dynamo, one 75kw. steam balancer (dynamo only) and extensions 
to main switchboard. Tenders to town clerk (Mr. James Donaldson) 
by noon April 12. 

Westminster Electric Supply Corp. invite tenders for the 
supply and erection at their Duke-street sub-station of a high- 
tension and a low-tension switchboard. Tenders to secretary (Mr. 
Frank Iago), Eccleston-place, London, S.W., by 10 a.m. April 18. 


Manchester Electricity committee invite tenders for two 750kw. 
turbo-generators and alterations and additions to high-pressure 
steam piping and valves at the Dickinson-street generating station. 
Tenders to chairman by noon 18th inst. 

Manchester Tramways committee require tenders by 5 p.m. 
April 18 for special (permanent way) track work and permanent 
way points, tongues, &c. 

Rhyl Urban District Council invite tenders for 12 months’ supply 
ef carbons, meters, lubricating oils, &c. Tenders to Mr. Arthur 
Rowlands, Council offices. Rhyl, by April 18. 
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Barnes Urban District Council invite tenders for storage batteries, 
balancer-boosters and switch gear. Tenders to clerk, Mr. J. E. 
Anderson, Council Offices, Mortlake, by noon April 12. 

Stepney (London) Council require tenders for the crection of the 
second half of their clectricity generating station. Tenders by noon 
April 14. 

Grimsby Education committee invite tenders for wiring and 
fitting up the Ald. Dobson schools for about 538 lights. Tenders 
to the clerk, Leonard-street, Grimsby, by April 18, 


Lancaster Tramways committee invite tenders by 14th inst. for 
permanent way, cable conduit and overhead trolley wire construction 
for a short length of tramway. 

Tenders are required by noon, April 15, by Belfast Gas and 
Electric committee for exhaust steam grease separators and auxiliary 
feed-water heater. | 

Belfast Corporation also invite tenders by 11th inst. for wiring and 
plain fittings for the city hall. 

Glasgow Corporation invite tenders by April 20 for alterations 
at Dennistoun tramways depot. 

Glasgow Parish Council and District Lunacy Board invite tenders 
for six months' supply of electric lamps and fittings. 

Buenos Ayres Corporation invite tenders by May 30 for the con- 
struction and working of an electric tramway from Plaza Mayo to 
Villas Ortuzar, Devoto and General Urquiza. 


| TENDERS RECEIVED AND AOOEPTED. 
Poplar (London) Council have received the following tenders for 


motor generators, two 250kw. sets, ke. :—- 
Bruce Peebles & Co. (Arnold, Bragstad and La Cour’s 


motor-generators) (recommended) | ........... es. £7,815 10 
Electric Construction Coo... 10,075 0 
Siemens Brothers & Со. ........................ 9,661 0 
Johnson and Phillipfd kk 9,205 0 
Bruce Peebles & Co. ...... ———— o О ОГ ТТС ТЕ 9,060 10 
General Electric Co. ........ TO es. 9,060 0 
Mather and Platt ....... 7 M eee er 8,740 0 
Dick, Kerr & Co. , Gd AREE 8.532 0 
British Westinghouse Co nn 8,345 0 
British Thomson- Houston Coo. 8,323 0 
Electrical Coo F 7.392 0 


The Electrical committee rejected the tender of the Electrical Co. 
on the ground that the plant would be made in Germany. 

For switchboards and switch gear the following tenders were 
received :— 


Cowans Limited (recommended) ......... Lees. £3,078 10 0 
British Thomson-Houston Co, ................ 4,930 0 0 
Electric Construction Со. .................... 4,537 0 0 
Siemens Brothers & Со....................... 3,670 0 0 
Ferranti Ii mite но гака 3,600 0 0 
Kelvin and Jas. White nnn 3,297 12 6 
Johnson and Phillips ........................ 2,970 0 0 


In addition to the tenders of the General Electric Co. for carbons, 
W. T. Henlev's Telegraph Works Co. for house service and meter 
boxes and the British Thomson- Houston Co. for meters, as men- 
tioned in our issue of 25th ult., Hammersmith (London) Council 
have accepted the tenders of the Anchor Cable Co. for insulated 
wires at £269. 7s. 10d., Johnson and Phillips for arc lamp globes 
and shades at £42. 2s. 1d., General Electric Co. for electrical 
accessories at £20. 11s. 8d., insulating material at £22. 12s. 8d. 
and incandescent lamps at £179. 12s.. A. A. James for commutator 
brushes at ЄН. 17s. 3d., W. H. Willcox & Co. for packing and joint- 
ing materials at £92. 11s. 10d., G. Angus & Co. for rubber goods at 
£20. 7s. 10d., J. House for tools at £100. 9s. 14. and files at 
£20. 2s. 1d., Pimblett & Co. for gauge glasses at £6. 10s. 2d. and 
J. Gibb & Co. for screws at £28. 18s. 10d. 

The Birmingham, Tame and Rea District Drainage Board and 
Birmingham Corporation have accepted the tender of Lee & Sons 
for the erection of electric power transmission scheme buildings and 
furnace chimney at £15,015. There were 21 tenders varying in 
amount from that of the accepted to £21,290. 17s. 1d. In the 
accepted tender the amount included for furnace chimney was 
£1,149 and the sums quoted for this portion of the work varied in 
the other cases from £1,247 to £1,747. The Alphons Custodis Co. 
and the Universal Engineering Co. tendered for the chimney only 
at £1,297 and £1,057 respectively. 

Gloucester Corporation have received the following tenders :— 

British Electric Equipment Co. (are lamp 

pillars) cakes жайа EDEN SS € £8 19 6 each 
Gilbert Arc Lamp Co. (123 arc lamps) .. 1,395 12 6 
Electrical Power Storage Co. (mainten- 


ance of new battery for 10 years)...... 90 0 Oper year 
J. G. Statter & Co. (electrical equipment 
of Cross sub-station) ................ 72 0 0 


East London (South Africa) Harbour Board have placed orders 
with the Allgemeine Elektricitiits Gesellschaft for the electrical 
generating plant for lighting and for driving the machinery and 
eranes in the workshops and on the wharves. The plant includes 
two direct-current generators, two continuous-current transformers, 


switchboards, motors, &c. Orders have been given to the Temperley 
Transporter Co. for a tower transporter, and to Dick, Kerr & Co. for 
a steam alternator and direct-current generator. 
Stourbridge District Council have accepted the following tenders 
for the supply and erection of electricity generating plant :— 
Bruce Peebles & Co. (steam dynamos—Belliss engines) .. £1,487 


Babcock and Wilcox (water-tube boiler) .............. 550 
Electrical Power Storage Co. (storage battery) ........ 1,100 
Rodgers and Kaye (crane) .......................... 85 


Bruce Peebles & Co. have secured from the War Office the con- 
tract for the entire electrical equipment of the Enfield Lock small 
arms factory. The contract will comprise close upon 1,000 n.r. in 
electrical inaehinery. The entire plant will be manufactured at the 
company's works in Edinburgh. 

Two 750kw. three-phase alternators coupled to Willans engines 
and about 60 motors are being supplied to Pumpherston Oil Works, 
Glasgow. by Bruce Peebles & Co. 

The United States Navy department have placed with Messrs. 
Babcock and Wilcox an order for 50 water-tube boilers of a total of 
88,000 H.P. 

The Brush Company and Musgrave Bros. are supplying a 800kw. 
generating set at Durban Harbour works. 

Leek Urban District Council have accepted the tender of the 
Reason Mfg. Co. for electricity meters up to and including 
10 amperes, and that of Chamberlain and Hookham for meters 


above 10 amperes. 
BUSINESS NOTIOES. 


Mr. Haydn T. Harrison has severed his connection with the 
Improved Electric Glow Lamp Co. and has been appointed mana- 
ger of the street lighting department of the Reason Mfg. Co., of 
3righton, whose London offices will now be at 11, Victoria-street, 
Westminster, S.W. 

Consequent upon steady increase of business the Electrical and 
Ordnance Accessories Co. (Ltd.), of Stellite Works, Cheston-road, 
Aston, Birmingham, are about to open a new sales office at 1, 
Temple-street, Birmingham, which will prove serviceable to local 
contractors and others. А representative display of the firm's 
manufactures will be made, and Mr. V. J. Delebecque, who will be 
in charge, will be glad to show these to callers. 

We are informed that Messrs. Philips & Co, of Eindhoven, 
Holland, have acquired from the Constantia Electric Works, Venloo, 
the right to supply a certain number of incandescent electric lamps 
in virtue of their being a member of the Verkaufsstelle Vereinigter 
Gluhlampen Fabriken Gesellschaft (m.b.H), of Berlin. In conse- 
quence of this agreement, the Constantia works were closed on the 
Ist inst. | 

Messrs. Christy Bros. and Middleton, electrical engineers, Chelms. 
ford, announce that in order to deal with the large increase of their 
business, they have secured the services of Mr. E. S. Saunders, 
recently of the British Westinghouse Co., who will represent them 
in the South and West of England. 


LIQUIDATIONS, BANERUPTOIES, &c. 

Meetings of the creditors and contributories of the McGuire 
Mfg. Co. (Ltd), will be held on 18th inst. at 8 p.m. at Bankruptcy. 
buildings, London, W.C. 

The British Electric Separating Co. (Ltd.)is to be wound up 
voluntarily for reconstruction, and Mr. R. P. Pike, Swansea, has 
been appointed liquidator. 

A meeting of the Electric and General Contract Corp. (Ltd.) will 
be held on May 6 at 111, Little Park-street, Coventry, to receive an 
account of the winding-up. | 

А meeting of the Electric Lighting and Fittings Corp. (Ltd.) will 
be held on May 9 at 10, Cook-strect, Liverpool, to receive an 
account of the winding-up. 

April 15 has been appointed for the public examination, at Preston, 
of Gavin Knox Gilchrist, electrical contractor, St. Anne's-on-the Sea. 

The trustee in the failure of J. H. Redgrave, electrical engineer 
(formerly Regent street, London, and New Barnet), has been released. 


Sale by Auction.—Mr. Henry Sherley-Price (of Wheatley Kirk, 
Price & Co,) has been appointed by the Court to sell by public 
auction in one lot asa going concern, at the Mart, Tokenhouse- 
yard, London, E.C., early in May, the extensive freehold and well. 
equipped car-building works known as the Castle Car Works, 
Hadley, near Wellington, Salop, together with the fixed plant and 
machinery and trade connection. 'The works have been erected 
within the last five years, and were specially designed for turning 
ont at lowest cost between 600 and 700 tramcars per annum. The 
plant is by eminent makers, and was laid down with every regard 
to efficiency and economy. An electric power station supplied the 
whole of the electric drive throughout the works, and elaborate 
heating, ventilating and lighting services are installed. There is a 
railway siding into the works, and a canal adjoins. The loose 
plant, with stock, stores, &c., must be purchased at & valuation. 
Further information from the receiver and liquidator (Mr. H. D. 
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Eshelby, F.C.A., of Messrs Harmood, Banner & Son), 24, North | 460 S. Lirscaitz. Wireless telephony and apparatus therefor. 


John-street, Liverpool; of Messrs. Gribble, Oddie, Sinclair and 
Johnson, solicitors, 38, Bedford-row, London, W.C., or of the 
auctioneers, 46, Watling-street, London, E.C., and Albert-chambers, 
Albert-square, Manchester, An advertisement contains further 
particulars, 


Plant for Sale.—A Newton dynamo, a Stockport gas engine, 
switchboard, &c., are advertised for sale by tender in another 
column. Tenders by 18th inst. to Mr. Asquith, Theatre Royal, 
Dewsbury. - 


Sale of Old Post Office Stores.—Tenders are invited for the 
purchase of'about 50 tons of gutta-percha and about 140 tons of 
copper, 50 tons of lead, a quantity of other metals, indiarubber- 
covered copper wire, electric glow lamp tops, &c. Forms of tender 
from the Controller of Stores, G.P.O., 17-19, Bedford-street, 
London, W.C. Tenders by 10 a.m. April 20. See also advertisement. 


Wire for Sale.—Messrs. Robert Lyon & Co., 27, Cornhill, 
London, E.C., will sell on Thursday next, at noon, at the Com- 
mercial Sale Rooms, Mincing-lane, London, E.C., 4, 000lb. of 
copper and German silver electrical wire (cotton and silk covered). 
See advertisement. 


Offices to Let.—Exceptionally well-lighted drawing offices on 
ground floor in Westminster, also five rooms on second and third 
floors, are advertised to be let. Applications to Messrs. Fox and 
Preece, solicitors, 15, Dean's-yard, Westminster, S.W. 

„Robertson Lamps.— Mr. Harry Golding has contributed to 
the Windsor Magazine for April an interesting illustrated article 
entitled “ Light on Lamps: How the Glow Lamp is Made." 
Readers of the article are informed that “hitherto, for some 
mysterious reason, the manufacture of electric lamps has always 
been conducted with impenetrable secrecy.” In this we are unable 
to agree with Mr. Golding, for a book by Mr. G. S. Ram on“ The 
Incandescent Lamp and its Manufacture" was published by 
“The Electrician " Printing and Publishing Co. as long ago as 
1893. In any case, Mr. Golding has been admitted to an intimate 
acquaintance with the works at Brook Green of the Robertson 
Electric Lamps (Ltd.), which, by the way, he designates ‘ the 
Genera) Electric Co. (Ltd.)." The article is a particularly readable 
one, and the illustrations serve to adequately elucidate the text. 


Catalogues.—The Chloride Electrical Storage Co. have issued in 
handy form detailed particulars of the ** Exide Accumulator " for 
vehicle work. The types described include ignition cells. A service- 
able set of instructions for the care of the Exide motor car 
battery is given, and a series of diagrams showing the dimensions 
of crates for the various types of these cells will be of service. 


An excellent catalogue of motor engineers' specialities and 
requirements is being issued by Messrs. W. H. Willeox & Co. of 23, 
Southwark.street, London. S.E. Many of the items described and 
illustrated in the catalogue have been prominently exhibited at 
recent automobile exhibitions. The assortment is very wide and 
varied, including lubricating oils, semi-rotary water-circulating 
pumps, patent automobile injectors, wire-bound-hose, water raisers, 
lifting jack, tool kits and tools, &c. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) on March 30 and 31, with the ports 
of destination :— 

Africa—Alexandria, £33; Cape Town, £1,967; Delagoa Bay, £350; 
Durban, £46; East London, £481; Port Elizabeth, £41. Argentina — 
Buenos Ayres, £43. Australasia— Otago, £1,582; Perth, £102; Sydney, 
£1,473 (including £720 telegraph material); Wellington, £64. Belgium 
—Ghent, £20. France—Paris, £681. Greece —Pirœus, £536 (telegraph 
instruments). Holland—Amsterdam, £31.  India—Calcutta, £172; 
Madras, £297 and 144 cwt. copper cable. Straits Settlements—Penang, 
£23. Total (for two days) £7,942, against £13,773 for one week last 
year (April 1 to 7). 

—— u 


PATENT RECORD. 


— — 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

NorE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk ts affixed. 

Unless otherwise stated, the application is made in London. 

January 7, 1904. 
402 F. C. FisumB. Bristol. Electric apparatus for therapeutic use. 
429 C. V. Usborne. Electro-gyroscopic compass. 
455 F. Ritcuig. Telautograph apparatus.“ 
456 S. LzETHAM and E. Q. P. BousriELD. 
electrolysis, 


Manufacture of chlorine by 


461 F. BENEDIKT, juv., and J. MacEK. Securing wires on insulatora. 

472 С. A. CaRus-WiLsoN. Method of testiog for earths and short-circuits 
in electric cars aud trains. 

474 M. SUTHERLAND and E. Marcuson. Twickenham. Batteries, 


January 8, 1904. 

498 C. T. A. Hexsuaw and T. MACINTYRE. 

body for electric light fittings. | 
501 R. S. Baxter and D. Witson. Broughty Ferry. Trolleys. 
511 A. E. RUBERY end G. Laxtun. Storage batteries. 
534 E. F. Moy, P. H. Bastiz and E. F. Мот (Lrp.). Fuses and fuse-boxes. 
517 B. GAT. Liverpool. Systems of electrical conductors. 
550 F. RircHIE. Telautograph apparatus." 
552 L. T. BA880MPIERRE and J. M. DARDEAU. 


apparatus. 


Edinburgh.  Jointiog tall 


Microphones for telephonic 
(Date applied for, Jan. 15, 1903, date of application 


in France.)* 
January 9, 1904. 
571 E. S. G. Rzzs. Wolverhampton. Means of connection between brush- 
holders and pillars of dynamo-electric machines and electric motors. 
574 E. S. G. Regs. Wolverhampton. Construction of the armatures of 
dynamo-electric machines and electric motors, to facilitate mount - 
ing of same upon their shafts. 
582 W. SILLERY and ML DRUM Bros. Liverpool. Accumulatora. 
585 А. Јога. Portsmouth. Burglar and fire alarm. 
628 J. SchwaB and L. Voazr. Electric incandescent lamps.“ 


January 11, 1904. 

644 K. R. Stuart, S. BROUOHTON-HALCOMR and P. Масавксов. Sheffield. 
Rail bonds. 

655 SAARBRÜCKER А.О. and J. EMMERICH. Germany. Dynamo casings.” 

656 A. Brunton and W. M. Brunton. Queensferry, Fife. Plug switch. 

658 W. FAIRWEATHER (Cutler-Hammer Mfg. Co., U.S.). Rheostats.“ 

660 M. PLA10. Electric alarms. 

661 J. B. DE ALZUGARAY. Obtaining metals by electricil y. 

674 F. W. Le TaLL (Cooper-Hewitt Electric Co., U.S.). Gas and. vapour 
electric apparatus. 

692 R. Von Horvati. Higli- tension microphone. 

699 J. A. BAUER. Electric stoves and heating and cookiog apparatus. 

707 L.C. WERNER. Electric block signalling systems.“ 

711 E.A.G. (vorm W. Lahmeyer & Co.). Controlling device: for elec- 
trically driven vehicles. (Date applied for, June 22, 1905, date 
of application in Germany.)* 

716 J. S. RawontH. Control and propulsion of electric vehicles. 


January 12, 1904. 

758 W. G. Heys (Walter Emil Ammon, U.S.). 
conductora. 

768 Le R. W. Stevens and D. TIMMERMAN. 
carbides. * . 

786 J. Н. SuTTON and L. Свкозом. Forming joints in conduite for cables. 

789 L. W. Potten. Electric railways.“ 

810 J. S. RAwonTH, Electric automobiles. 

818 B.T.-H. Co., H. N. Ѕропвока, F. W. CARTER and A. S. CUBITT. 
Electric railway systems. 

819 B.T.-H. Со. (G.E. Co., U. S.). Electric motor control. 

820 B.T.-H. Co. (G.E. Co., U.S.). Switches and the like. 

821 B.T.-H. Co. (G.E. Co., U.S. Electric motor control and controlling 
apparatue. 

822 PHcNix Dynamo Mra. C). and Н. A. Jongs, Brush holders. 

855 H. Repmon, R. L. Наи, R. H. Conway and N. F. SurrH, Telephone 
systems.” f 

839 J. A. CORRY. 


Manchester. Insulating 
Apparatus for making 


E'ectroty ping. 

January 13, 1904. 

848 G. D. A. Parr. Leeds. Electro-mechanical mechanism for contral- 
liog, from moving car or train, movable “shunting points” in 
tram or railway lines and in bare conductor from which current 
is collected. | | 

850 А. W. CLAYDEN. Exeter. X-ray tube for alternating currents. | 

869 W. E. G. Jonnston. Liverpool. Relays for recording re transmitting 
and controlling currents of electricity and apparatus therefor. 

880 T. THomas, H. BRECKNELL, E. M. Munro aud Н. I. Rocers. — Bristol. 
Automatic electric signalling for railways and tramways. 

885 W. T. Monro. Glasgow. Automatic temperature or бге alarm. 

904 A. ABERCROMBIE. Telephone apparatus. 


January 14, 1904. 
952 D. Burns and J. M. FrgMiNa. Glasgow. For obtaining power for 
driving electric vehicles. 
954 H. M. Новавт. Variable speed electric motors. 
959 G. C. Gerster. Electric testing apparatuses. 
952 V. W. DgLvs8-BRovaHTON and J. A. Cors. Induction coils. 


968 R. THRELFALL. Electrodes for electrochemical process. 


984 C. B. Sroragss. Electrical alarums for clocks and watches. 
1,006 A. D'Ansonvan Spark extinguishing apparatus for high frequency 


circuits. 
1,011 H. Гама, Elec'ric winches. 
January 15, 1904. 
1,020 Е. E. SrrTTLE. Birmingham. Electric and other suspension lampe. 
1,027 G. W. BgLDAM. Liverpool. Switches, bell pushes and the like. 
1,056 T. PrscaATORE. Manchester. Accumulatora or secondary batteries. 
1,044 A. ALLTREE. Manchester. Electrical contact maker for internal 
combustion engines. 
1,050 P. R. J. WirLIs. (Albert Eli Caughey, U.S.) Kingston · n- Thames. 
Electric signalling mechanism. 
1,064 J. Brooks. Mounting and construction of overhead conductors 
employed in electric traction. 
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1,078 С. H. Orvorp and T. H. Marsu. Automatic switches. 

1,081 C. NarHAN and J. J. L. NEwLAND. Telephone for partially deaf 
persons. 

January 16, 1904. 

1,120 G. B. Barren. High frequency electric machines. | 

1,128 Verirys ЇлмїтЕр and P. С. EBBuTT. Birmingham. Electric light 
fittinge. 

1,143 H. Hirst and A. E. Axdoln. Manchester. Electric arc lamps for 
currents of low periodicity. 

1,145 В. L. Mygr. Liverpool. Adapters for affixing incandescent lamps 
to oil lamps. 

1,176 C. Simmons. Electric stopping cars and indicating speed thereof. 

1,187 C. P. ELizsoN. Electric accumulator plate." 

1,197 G. Н. PAbauax.  Resistances. 

1,205 M. A. Masson. Electric transmission by three-phase currents for 
motor vehicles. 

1,205 K. HörLINGER and K. WoLrruarpt. Telephonic apparatus.“ 

January, 18, 1904. 
,209 Н. WzBBzR. Hastings. Rocording gear for electricity meters. 
222 E. H. MickLEwoopand S. Currin. Plymouth. Automatically timing 
the electrical firing of internal combustion engines. 


‚ы 


ә 


8 


1.225 E. Aprep. Terminal for electric wires and cables. 

1,242 W. W. Daan. Party line telephone systems. (Date applied for, 
June 15, 1903, date of application in U.S.)* 

1,258 G. S. TirrANY and J. V. Inwacen. Electric clocks.* 

1,296 A. J. Роатлив. Electric ignition for internal combustion engines.“ 

1,507 I. Мовс1ск1. Electric condensers, ° 

1,308 1. Moscicki. High-tension elec'ric condenters. 

1,514 C. Roriauxr and A. DavELUY. Electric igniters for explosion 


motors. 


te of application in 
France.) 


(Date applied for, May 30, 1903, 
January 19, 1904. 


1,326 V. Horz, V. H. SUGDEN and W. GARDNER. Manchester. Switches. 

1,337 G. SAMPLE. Manchester. Burglar alarm. 

1,549 W. F (Arnold Megnetic Clutch Co., U.S.) Magnetic 
clutcb.* 

1,9565 E. LippLB and G. E. Drauirr. Stockton-on-Tees, Electric belle and 
pushes so that a light may be obtained or a bell rung from the 
same batteries over the ordinary bell wiring. 

1,564 F. W. Le Тл. (Cooper Hewi:t Electric Co., U.S.) Gas or vapour 
electric apparatus, 

1,566 Отв ELzvATOR Co. (Otis Elevator Co., U.S.) Magne'ic brakes. 

1,574 J. G. V. Lano. Method and means of regulating electric motors.“ 

1,414 B. GTI. Telephone relay.“ 


January 20, 1804. 
1,473 H. H. K&NSHOLE, Apparatus for indicating leakage in electric 


circuits. 

1,481, 1,482 and 1,485 B.T.-H. Co. (G. E. Co., U. S.). Alternatiog-current 
motor. 

1,494 B.T..H. Co. (G.E. C», U.S). Controlling electric motors. 

1,494 M. LarouR. Alternating-current dynamos. (Date applied fcr, 
Jan. 21, 1903, date of application in France.)* 


January 21, 1904. 
1,515 P. EscAnk. Shade carrier holder. 
1,559 Н. W. CLoTHiER. Manchester. Limitiag the destructive eff-ot of 
an electric arc accidentally formed in a generating station, and 
method for automatic supply of light during and af.er a 
breakdown. 
1,542 R. Consy. Middlesbrough. Street junotion distribution box. 
1,549 Звлсомве Presssp Brick AND Tis Works and F. P. Joss. 
Liverpool. Cable troughs or conduits. 
1,588 V. F. Fszxv (Fabrik Elektrischer Zünden Gesellschaft mit 
beschrünkter Haftung, Germany). Dry cells. 
1,599 J. H. RxrrEL. Galvanic batteries. 
January, 22, 1901. 
1,624 A. B. Mupi&, Birmingham. Preventing accidents from broken 
trolley wires. 
1,625 O. Gross. Manchester. 
1,626 W. T. CHAPMAN. 


Arc lamps. 
Endon. Securing doors of vehicles by electric 


current, 
1,641 A. V. Hunt. Apparatus for arranging and displaying telephonic 
addressee. 


1,642 ВТ..Н. Co., Е. B. Wepmors and J. WHItcHER, Switchboards. 
1,676 A. BLoxbDEL Manufacturing electrodes for arc lamps. (Date 
applied for, Feb. 5, 1903, date of application in France.)* 

1,704 О. Ккимевт. Thermostatic iadicators and in thermostatic systeme. 

1,711 E. C. EKsTOMER and the EKSTROMER ACCUMULATOR Co. Secondary 
batteries. 

1,714 A. PizPER. Electrical signalling apparatus.“ 


SPECIFICATIONS PUBLISHED. 
Кота,— All specifications can be obtained at the uniform price of 8d. each. 


1903. 

3,170 James (Algonquin Electric Brake Co.) Electric brakes for cars. 
5,438 Brown. Relay translation for submarine cables. 
8,557 RAwoRTH. Regulating devices for electric vebicles. 
5,658 RaworTH. Motors and regulating devices for electric vehicles. 
5,888 GrirritHs and BEpELL. Contact stud and fixing for surface- 

contact syatems. 
4,595 MACLEAN. Electric appliance for prevention of racing of marine 


engines. 
4,442 Bausgr (Helios E. A. G.) Rail bonds for electric railways. 


4,548 RoeENBERG. Ozonising, purifying and otherwise treating air. 

4,698 FERGUSON and KLVIN anD James WHiTE (LTD. Eleotric 
measuring instruments. 

5,989 BRADLEY and EpMUNDs. Electric sparking devices for internal 
combustion engines. 

6,484 & 6,488 CAROLAN (G.E. Co., U.S.). Alternate-current transformers. 

6,487 CAROLAN (G.E. Co., U. S.). Alternate- current induction motors. 


6,197 CABOLAN (G. E. Co., U. S.). Electric railways. 

6,499 CABOLAN (G. E. Co., U. S.). Machines for coating fabrics. 
6,500 CaROLAN (G. E. Co., U.S.). Dynamo-electric machines. 
6,892 ZeaLANDER and CuMMINS. Rail bond. 


7,140 CA ROLAN (G. E. Co., U. S.). 
7,455 CAROLAN (G. E. Co., U. S.). Boxes for electric conductors. 

7,639 HINDLEY. Standards and trolley boom controlling apparatus. 
7,960 ELLts (Automatic Electric Pump Co.) Electric pumps. 

7,983 Davy. Insulation of metal pieces. 

8,810 CLAREMONT and BEAVER. Cables. 

8,883 Dixon. Circuit-breaking fuse. 
12,195 Отто. Ozonier of high frequency to be directly connected to 


Electric railway apparatus. 


dynamo. 

18,181 Евликв. Apparatus for determining the length of waves and 
obeervivg oscillations in electric o:cillation systems. | 

25,750 DANNEBLS. Electric signalling apparatus for railways. 

23,876 Korn. Autographic and other telegraph systems. 

25,255 Canis Limiting or preventing upward movement of trolley 

ome. 

25,589 BLoxaM (Schoeller). Magneto-electric machines. 

26,058 Јонивом E. A. (vorm. W. Lahmeyer & Co.). High - voltage spark 
arreeters. 

26,255 CHILDRESS and SAULS. Attachments to desk telephone instruments. 

26,259 Jonwsow (E.A.G. vorm. W. Lahmeyer & Co.) Regulating speed 
of engines driving generators. | 

26,783 BREEDLOVE and Grant. Electrically - o 

27,754 HzansoN (Adolf Bleichert & Co.) 
suspended electric railways. 

27,900 HarDEGgn. Telephone systems. 

27,924 Gimss. Safety devices for electric railway systems. 

28,115 Horrmaun. Pocket-induction coils. 

28,545 Hays (Ammon). Machine for covering wire with insulation. 


rated points and switches. 
Safety device for switches of 


1904. 
288 GiBBoNs. Galvanic devices applicable to footwear and bracelets. 
291 REGNABT. Incandescent lamp. 


REW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— 


NEW COMPANIES. 


BRITANNIA ELECTRIC CARRIAGE SYND. (LTD.)—Reg. March 29, 
capital £12,000 in £1 shares, to adopt an agreement for the acquisition 
of patent No. 23,426 (1902), to manufacture and deal in carriages, 
carriage appliances and devices, and to carry on the business of eleo- 
tricians, mechanical engineers, machinists, carriers of passengers and 
goods, omnibus and carriage proprietors, &c. 


BRITISH TEXTILE DESIGN AND ELECTRIC CARD-CUTTING CO. 
(LTD.)—Reg. March 29, capital £10,000 in £1 shares (7,700 7 per cent. 
preference) to acquire the rights for the patent automatic electric 
jacquard card-euttipg machine (jointly owned by O. Zerkowitz and 
Zerkowits Inventions, Ltd.), and to carry on the business of designers 
and card cutters, manufacturers of or dealers in the said card-cutting 
machine, &c. First directors, G. Clay, E. Wood, H. Walbank and P. 
Parkin. Reg. office, 23, Cheapside-chambers, Bradford. 


PNEUMATOPHONE (LTD.)—Reg. March 29, capital £3,000 іп £1 shares, 
to acquire patent rights relating to an invention by H. L. Short for 
improvements in methods of and apparatus for increasing the volume of 
sound from telephonic and photographic instruments and transmitting . 
such sounds to distances, and to developsame. First directors, M. Luite, 
F. Newman, 8. Spurling, E. A. Boddington, C. L. Demson, Miss L. M. 
Danicll and W. L. Bingley. Reg. office, Palmerston House, Old Broad- 
street, London, E. C. МЕ 


STATUTORY RETURN. 

MAZARRON ELECTRIC LIGHT CO. (LTD.)—The return to Jan. 4, gives 
the capital as £15,000 in 500 preference shares df E10 each and 10,000 
ordinary shares of £1 each, of which 151 preference and 10,000 ordinary 
have been taken up. £10 per share has been called up on 151 preference 
and £1 per share on seven ordinary and £1,517 has been received. 9,993 
ordinary shares are considered as fully paid. Debentures, £820. | 


MORTGAGES AND CHARGES. 


FINCHLEY ELECTRIC LIGHT CO. (LTD.)—Issue on March 8 of £400 
debentures, part of series created Dec. 7, 1903, to secure £2,000, charged 
on the company’s undertaking and property, present and future, including 
uncalled capital. No trustees. Previously issued of same series, £100. 

F. A. GLOVER & СО. (LTD.)—Issue on March 21 of a £500 debenture, 
part of a series created April 11, 1902, to secure £6,000 and 6 per cent. 
interest, charged on company's undertaking and propery including 
uncalled capital. No trustees. Holder, R. F. Wahl. Total amount 
previously issued of same series, £5,500. 


"> 
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panies owning or leasing lines in the district for working arrangements 
CITY NOTES. аз one system under one management. This company will then form 
å XccHanbosted рет Ont cent. (since Sept. 8, 1908). Price of part of a system consisting of over 90 miles of uniform gauge. . 


silver 25 pad. per oz. (April 7). Consols 863—864 for money, 86}3—87/', 
for account; 23 per cent. annuities 864—863 (April 7). Consols Pay Day 
May 5; Stocks and Shares Continuation Days, April 12 and 26; 
Ticket Days, April 13 and 27; Pay Days, April 14 and 28; Mining Share 
Carry-over Days, April 11 and 25. 


ANGUS ELECTRIC LIGHT AND POWER CO. (LTD.)—The annual report 
states that during 1903 the lamp connections increased in Montrose from 
6,422 to 11,070 8 c.p., and in Brechin from 5,725 to 7,359, and up to the 
present time 1,500 additional lamps have been applied for in Montrose 
and 2,000 in Brechin, making the total of 22,529. A dividend of 
23 per cent. per annum is recommended. 


BABCOCK AND WILCOX (LTD.)—The directors’ report for 1903 states 
that the net profit, after deducting depreciation on plant, &c., was 
£180,042. 13s. 5d., and with £17,878. 3s. 5d. from previous year, the 
balance is £197,920. 16s. 10d. Interim dividends to June on the 6 per 
cent. preference and of 7 per cent. on the ordinary shares absorbed 
£40,100, and out of the balance (£157,820. 16s. 10d.) the following 
dividends for the December half-year are recommended :—Balance pre- 
ference, less tax (£3,000), 8 per cent. on ordinary shares, tax free 
(£42,400), and bonus of 2 per cent. on ordinary shares, tax free ( £10,600). 
£50,000 is put to reserve, £25,000 to dividend equalisation fund, leaving 
£26,820. 16s. 10d. to be carried forward. 

CALCUTTA TRAMWAYS CO.—The gross traffic receipts for 1903 were 
£113,756, working expenditure £55,670, leaving a balance (after crediting 
sundry receipts) of £58,812. A dividend is recommended at the rate of 
7 per cent. per annum for the half-year, making 6 per cent. for the year, 
tax free. Last year was the first complete year of working by electric 
traction. Although the mileage is greater, the working expenses are 
rather lower, whilst the receipts show an expansion corresponding more 
or less with the increased mileage. Negotiations are in progress for the 
extension of the lines to various suburbs. 


DEUTSCH-ATLANTISCHE TELEGRAPHEN GESELLSCHAFT. — The report 
for 1903 states that the traffic receipts were nearly equal to those of 1902, 
The effects of trade depression, which were intensified by the failure of 
some American trusts, was especially noticeable in the first half of the 
year; but in the last four months there was an increased traffic. An 
interruption in March gave the opportunity of carrying out the intention 
to alter the position of the cable in a dangerous part of the North Sea. 
This alteration was quickly effested by the c.s. ** Von Podbielski.” The 
manufacture of the duplicate cable for the Emden-Fayal section, which 
was commenced in 1902, was finished in April, 1903. The coast end was 
landed at Borkum at the beginning of May,and 13 miles of the shore 
end were laid. On May 16 the c.s. Stephan" commenced to lay the 
cable in the English Channel to the Land's End, and the work was 
completed in а few days. The laying of the deep-sea section (about 1,200 
knots) was commenced in the beginning of September and throughout 
the work was hindered by bad weather. The section between Borkum- 
Horta of the new cable has been open for traffic since October and the 
cable works more rapidly than the 1900 one. The company received 
under their agreement with the German Imperial Post Office 750,000m. 
for 1904 on account of the Borkum-Azores section. On Dec. 31, 1903, 
the Norddeutsche Seekabelwerke had finished 1,432 37 knots of the 
second portion of the cable (Fayal-New York) and the whole was to 
have been fioished by the end of March. The c.s. “ Stephan” is 
expected to commence the laying of the cable by the middle of April. 
The company will complete the purchase of the Emden-Vigo cable on 
Dec. 31, 1904, and then take over the shares of the Deutsche See Tele- 
graphen Gesellschaft. The work of providing housing accommodation 
for the company's officials at Horta, Azores, is being proceeded with. 
After paying working expenses (197,636:40m.), cable repairs (17,308-25m.), 
interest (78, 675 78m. ), cable amortisation and renewal fund (247,667 15m.), 
the balance is 1,617,9381:81m. ; 52,030°71m. were written off cable appara- 
tus, &., the 5 per cent. statutory reserve required 61,077:72m., and out 
of the balance a dividend at the rate of 51 per cent. on the paid-up 
capital is recommended, being 4 per cent. more than in 1902. 


DOVER ELECTRICITY SUPPLY CO. (LTD.) -At the meeting last week 
the chairman (Sir W. H. Crundall) said for 1903 they had practically earned 
8) per cent., but they could only pay 6, which was the equivalent of the 
4 per cent. the Corporation were paying on the purchase price, so that 
the other 24 per cent. went to the Corporation. If they had remained a 
private company they would have earned a dividend this year of 10 
or 11 per cent. on the ordinary shares. The concern, whether run by 
& company or by the Corporation, had a great future before it. It was 
anticipated that formal transfer of the concern to the Corporation would 
take place about May 6. Amongst their last year's works they had 
arranged with the Harbour Board to supply power to the new bridge and 
capstans and cranes, now being constructed for the accommodation of 
ocean liners, and they also had a large number of applications for private 
lighting, several of them important contracts. 

DUDLEY, STOURBRIDGE AND DISTRICT ELECTRIC TRACTION CO. 
(LTD.)—Fur 1903 the gross protit was £45,294, and the expenditure 
£34,216, including £2,000 placed to depreciation and renewals account. 
The net profit was £11,078. After deducting preference dividend, the 
directors recommend that £2,100 be placed to reserve (sinking fund) and 
a dividend declared at the rate of 4 per cent. per annum on the ordinary 
shares. The Birmingham and Midland Tramways (Ltd.) has acquired 
the controlling interest formerly held by the British Electric Traction 
Co. in the Dudley Company, and negotiations are proceeding between 
the Birmingham and Midland Tramways (Ltd.) and the other com. 


W. T. GLOVER & CO. (LTD.)—At the meeting last week the directors? 
report for 1903 was presented, and stated that the manufacturing profit 
was £32,025. 98. 3d., and after adding dividends on investments, rents 
and miscellaneous receipts (£1,739. 13. 6d.) the total was £33,765. 2s. 9d. 
Management and administration expenses came to £20,954. 17s. 11d., 
interest, bankers’ charges, &c., to £3,760. l4s. 8d. The balance from 
last account was £4,280. 10s. 6d. After deducting directors’ fees and 
interest on 44 per cent. first mortgage debenture stock and loans for year, 
the balance was £7,309. 4s. 9d. The surrender of ordinary shares to the 
nominal value of £35,150 by the original vendors has been duly com- 
pleted, and the reduction of capital by this amount has been approved 
by the Court. There has been a considerable decrease in output 
due to trade depression experienced through the entire industry, but 
material economies and improvements have been effected, resulting in a 
substantial reduction in standing charges. In addition to general 
trade depression, many of the electrical projects so long contem- 
plated have not as] yet been put into operation, with the result that 
the demand .for the manufactures of the company still remains 
low. There are indications of the prospects showing an improvement 
during the remainder of the current year. The directors regret that the 
result of the working during the past year does not permit them to recom- 
mend the payment of a dividend to the preference shareholders, although 
the general position is now more satisfactory. The anticipated demand 
for non-lead-covered cable, referred to in the last report, is being realised. 
To meet requirements common to the trade, the directors have from time 
to time found it necessary to give their personal undertakings for the 
fulfilment of contracts entered into by the company, some of which 
obligations are still existing. They recommend the formation of a fund 
to cover such undertakings, and a resolution was submitted to the share- 
holders authorising this arrangement to be carried into effect. During 
the past year Messrs. W. P. J. Fawcus and A. H. Howard resigned their 
positions as directors of the company. Mr. Ll. B. Atkinson joined the 
board in Juiy last, and manages in particular the London office, also 
co-operating with Mr. E. A. Claremont in the general conduct of the 
business. Mr. E. A. Claremont's appointment as managing director has 
been confirmed, and his services retained by agreement. 


GUILDFORD ELECTRICITY SUPPLY OO. (LTD.)—The gross receipts for 
1903 were £3,897. 7s. 7d., as against £3,312. 15s. for 1902. It is proposed 
to pay a dividend of 3 per cent. on the ordinary shares. During the year 
the company has put in & new Diesel oil engine. 


KIODERMINSTER AND DISTRICT ELECTRIC LIGHTING AND TRACTION 
со. (LTD.) The gross receipts (including amount receivable from 
Kidderminster and Stourport Electric Tramway Co. for dividend on 
shares held by the company) amounted for the past year to £6,258. 
After payment of preference dividend the directors propose an ordinary 
dividend of 4 per cent. | 


MELTON MOWBRAY ELECTRIC LIGHT OO. (LTD.)—The equivalent of 
of 8 c.p. lamps connected increased from 8,520 to 11,028 during the past 
year. A dividend of 24 per cent. has been declared. ge 


MERSEY RAILWAY CO.—At the meeting last week, the chairman (Mr. 
James Falconer) said that the report (abstracted in our issue of 25th ult.) 
contained the results of the first half. year of the working of the line by electric 
traction. The figures could not be taken as a complete indication of what 
the results of the innovation would be. The receipts showed an increase 
of practically £8,000 for the half-year, but it was in the latter months 
that the increase began to tell appreciably, and there was evidence that 
as the public gained experience of the system and confidence in it the 
traffics would develop. The number of passengers had improved from 
2,244,000 to 4,153,000 in the corresponding six months. The number of 
first class passengers had not increased in the same ratio as the third 
class, and it had been decided to reduce the difference between the first 
and third class fares. ‘The increase was mainly on the local lines, and 
the directors thought the remedy lay in reduction of the through fates. 
The working expenses bore too large a proportion to the revenue in spite 
of the reduced expenses per train mile on the adoption of electric traction. 
This was accounted for by the much increased service of trains. The 
train mileage for the half-year ended December, 1902, was 155,039, 
against 401,046 for the same period in 1903. The cost.of maintenance of 
permanent way was 3°94. per train-mile by steam, and by electricity 1 Gd. 
The cost of locomotive and generating power under steam was 11-34. per 
train-mile, against 5:2d. under electricity. "Traffic expenses under steam 
were 13:5d. per train-mile, against 7:3d. under electricity; the cost of 
ventilation 3:44. under steam and 0:24. under electricity; the cost of 
pumping 485d. compared with 1:54. The total cost of repairs and 
renewals of carriages showed considerable increase (having been £1,394 
during the half-year just closed and £611 during the corresponding balt- 
year in 1902). This was disappointing in view of the fact that the cars 
were new. However, the total working expenses per train-mile under 
steam was 41:2d., compared with 18:24. under electricity. 


MERTHYR ELECTRIC TRACTION AND LIGHTING CO. (LTD.)—The 
gross receipts on the light railways for 1903 amounted to £10,580, aud 
the gross receipts of the electric supply department were £3,469. After 
paying preference dividend, placing £250 to reserve and depreciation, 
the directors recommend a dividend on the ordinary shares of 21 per 
cent, per annum. Notwithstanding inclement weather the receipts of the 
light railways slightly increased, whilst the expenses were considerably 
reduced. There is a reduction in working expenses on the combined 
traction and electric supply undertakings of £992. The number of 
private consumers now connected to the mains represents a demand 
equivalent to 5,000 8 c.p. lamps. 
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METROPOLITAN ELECTRIC TRAMWAYS (LTD.)— Allotmant letters have 
been posted for the whole of the recent issue of £350,000 44 per cent. 
debenture stock. 

PERTH (W. AUSTRALIA) ELECTRIC TRAMWAYS (LTD.)—The gross 
receipts for 1903 were £62,523. 14s. 9d., yielding a profit of £22,971. 10s. 4d., 
compared with £56,157. 9s. 5d. and £20,591. 19s. 9d. for the previous 
year. The returns for the current year continue to expand, the gross 
receipts for 12 weeks to March 25 showing an increase of £2,214 over the 
corresponding period last year. The credit balance was £22,971. 10s. 4d. 
for 1903, and after providing for interest and sinking fund and adding 
49,908. 9s. from previous year, the balance is £18,232. 1s. 1d. £6,000 
has been placed to reserve for repairs and renewals, and the preference 
dividends have been paid to end of 1903. A little over 18 miles of tram- 
ways is in operation, and a further 24 miles of track will be constructed 
during the present year, which! will complete the whole of the works 
which have to be constructed. The company is also working under 
contract 21 miles of tramway belonging to the Town Properties of West 
Australia (Ltd.). To provide for the necessary additions to plant and 
take over the cars which had been obtained on hire, and generally to 
provide for the increasing traftic, an issue of £85,000 second deben- 
tures has been made and the whole was subscribed. An important Act 
of Parliament has been recently passed which will enable the company 
to duplicate single tracks at any future time without applying for a 
special act. 

POTTERIES ELECTRIC TRACTION CO. (LTD.)—The report to be pre- 
sented at to-day's meeting states that the gross receipts for 1903 were 


£97,701. The directors recommend a dividend on the ordinary shares 
of 5 per cent. An issue of £25,000 debenture stock will be made at an 
early date. 


PRIMITIVA GAS AND ELEOTRIC LIGHTING CO. OF BUENOS AYRES 
(LTD.) —In June last the directors were approached by the Deutsch 
Ueberseeische Electricitits Gesellschaft (Berlin) with an offer to take 
over the electrical section of the company's operations, and an agreement 
was entered into in August whereby the entire property of the electrical 
department had been handed over to the Deutsch Company in considera- 
tion of their making to the company regular semi-annual payments of 
£15,000 in November and May each year up to November, 1943. The 
company pays a dividend of 5 per cent. on the ordinary shares for 1903. 


RAND CENTRAL ELECTRIC WORKS (LTD.)—During March 883,520 
kw-hours were generated, yielding a gross revenue of £7,750, compared 
with 687,195 kw-hours, and £5,438 for the corresponding period last year. 


STOCK EXCHANGE NOTICES. —The Stock Exchange committee have 
ordered the further issue of 7,195 5 per cent. cumulative £10 preference 
shares (fully paid) of Mather and Platt (Ltd.), and the further issue of 
2,500 £5 ordinary shares (fully paid) of the Orford Electric Co. (Ltd.) to 
bo quoted in the oflicial list. The committee have also been asked to 
appoint a special settling day in and grant a quotation to 109,251 £1 
ordinary shares (fully and partly paid) of the Consoliduted Electrical Co. 
(Ltd.) 

SUBMARINE CABLES TRUST. —The coupon due on 15th inst. will be 
paid by Messrs. Glyn, Mills & Co., 67, Lombard.street, London, Е.С. 
Coupons should be lett four clear days before payment. 


THAMES IRONWORKS, SHIPBUILDING AND ENGINEERING CO. (LTD.)— 
The report for 1903 states that the profits amounted to £34,015. Deduct- 
ing interest, &., the balance (with 44.934 from last year) is £22,434. 
Dedueting interim preference dividend, £14,984 is available for distri- 
bution, and the dircctors recommend payment of the bulance dividend on 
the preference shares, and the placing of a further £5,000 to reserve, 
carrying forward £2,7'78. 

WILLANS AND ROBINSON LTD.) — The twentieth half-yearly report of 
the directors announces, with deep regret, that the operations of the 
com ny in the past half-year have resulted in a loss, and that no 
dividend can be paid either upon the preference or ordinary shares. 
Owing to depression in trade and to increased competition, there has 
been a falling otf in orders for engines, as well as in the price obtained, 
the result being that the protit for the half-year upon the engine. building 
and other business carried on at Rugby (after making special reserve 
against depreciation on certain shares receivable in part payment for 
engines) is only £11,772. 5s. 10d., increased to £14,108. 18s. 8d. by 
£2,336, 73 10d. brought forward. Against this there is a loss of 
£22,040. 188. 5d. at Queen's Ferry, including £7,249. Зв. 5d. for depre- 
ciation. The net debit balance is therefore £7,932. 4s. 9d. ‘The 
company is in need of the balance of the new capital (€83,340), and as, 
under present conditions, a new issue of capital is not likely to be 
successful, it is necessary to borrow upon the security of the reserve fund 
investments. It was the directors’ intention to issue the new capital a 
year ago, but they were advised to postpone the issue for a year, and in 
consequence made temporary arrangements for an overdraft on the 
bankers. This arrangement expires in July, and it is important that a 
new understanding be arrived at with the bank. The directors will 
therefore ask authority to borrow up to the maximum amount permitted 
by the articles of association —viz., 50 per cent. of the paid up capital, 
less the sum already authorised to be borrowed upon debenture stock. 
The sum which can be so borrowed is £83,330. The steel works at 
Queen's Ferry, including the steel foundry, will be closed as soon as 
existing orders can be completed ; work in the boiler shop and tube works 
will be pushed on with energy. Extensive reductions are in course of 
being carried out in the Queen’s Ferry staff and organisation and every 
effort will be made to effect similar economies at Rugby. 

WYCOMBE (BOROUGH) ELECTRIC LIGHT AND POWER CO. (LTD.) —The 
directors' report for 1903 states that the connections have risen from 
28,081 to 31,930, an increaso of 8,849 equivalent 8 c.p. lamps. Though 
disappointed with the rate of increase, the directors are satisfied that this 


is attributable to the depressed state of the staple trade of Wycombe 
during the year. After paying interest the surplus is £1,793. 5s. 8d. A 
dividend of 4 per cent. for the year will absorb £1,200, £500 is placed to 
reserve for renewal of plant and £98. 5s. 8d. is carried forward. 
Edmundson's Electricity Corp. have waived their claim for interest on 
overdue accounts, amounting to over £500. It is proposed to issue 
& further £20,000 of debentures. . 
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Peterboroggh .................. Mar. ?6 114 | - 5 13 | 1315 l- 182 
Poole and Distriot.........| „ 25 24 - 46; 12 , 2,10 7 82 
Portsmouth Corporation ..| April 2 1706 | - 28 1 | 1708 1+ 2592 
*Potteries ........................ Mar. 25 1,697 7 13 ' 19,562 + 1,420 
Reading Corporation S хе | "n | P | - | дав 
3 Corporation | Apei 56 148. + 2j sis | " 
eBay ..... t — ar. 50 | + 7 12 525 + 47 
3,687 | + 646} 51 196,803 ＋ 53.701 
Salford Corporation | April A| m + 128) 1 | 2,169 |t, — 53 
eernes8 ..................... ar. Vis 2 p, e 
Sheffield Corporation April 8| 4,871! + 83 1 | 4371 4 88 
*Southampton Corporat'n... ids eis TT T s: 3 
Southend Corporation ...... Mar. 80 211 | - 3 | 53 15,643 + 2,941 
Sonar TURAE Аа i = 2 - 17 12 d | Р 355 
; ordshire Trams. ... 5 15 | - 82 1 8,72 + 
Sunderland Corporation. „ 27 1,101 | + 3) 52 | 6180 + 8,014 
*Swansea Trams . „ 5, 25 450 — 17 12 5,431 * 146 
Taunton Trams .. .. 9, 25 12, - 10, 13 548 — 85 
Tynemouth and District „„ 95 206, — 25 12! 24M - 81 
e Trams Co. ......... n $t хя И dum Lem 
allasey District Council. April 2| 033, + 76 52 ' 93307 + 40 
Warrington Corporation...; "e di be a dui | 
West Ham Corporation ... n 31 263 xis 5 1,306 ns 
Weston supor Mare NER „ 3 43|- 4 | 12 | 279 - 23 
rpora On ......... eee фео ene see TP | өөө 
Wolverhampton Diriot..| „ 25 357 2 jd — 89» ,- 171 
Worcester E ai Nl a 05 290 i+ 69 |! | 1,703 + 703 
Yorkshire Woollen District} „ 25 561 + 337 | 12 6,035 + 2,10 


| 


(a) These comparisons are with the corresponding period last year. 
*Partly electrical. t Minus 8 days. { Minus 2 days. I Plus 8 days. § Plus 2 dayə 
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Mr. Grorce C. LLoYD is to be congratulated on his 
appointment, out of a large number of applicants, to the 
secretaryship of the Institution of Electrical Engineers, and 
the Institution is also to be congratulated on having made 
such a judicious selection. Born in Lincolnshire in 1862, 
his father being the Rev. C. A. Ілоүр, Rector of Rand, 
near Lincoln, Mr. LLoyD was educated partly in Germany, 
and on returning to England at the age of 17, he entered 
the works of Robert Stephenson & Co., locomotive and 
marine engine builders, Newcastle-upon-Tyne, as an apprentice. 
In 1884 he joined the firm of Messrs. Lamport and Holt, of 
Liverpool, in the capacity of marine engineer, and subsequently 
entered the service of the Spanish Royal Mail Steamship Co. 
(Compañia Transatlantica de Barcelona). He holds an extra 
first class Board of Trade certificate. In the course of his 
voyages he visited the Philippine Islands five times, making a 
stay of one month on each occasion, and has also,been in India, 
Brazil, the Argentine Republic and the West Indies, spending 
some three months in Cuba before the outbreak of the 
rebellion. He returned to England in 1891, and for the next 
nine years was engaged in engineering work in Glasgow and 
London. Since 1900, Mr. Luoyp has acted as chief assistant 
to the secretary of the Iron and Steel Institute, and we believe 
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that, in addition to his other numerous qualifications, Mr. 
LLovp is an excellent linguist. He enters on his duties 
on May 12th. Mr. Percy F. ROWELL, chief assistant to the 
late Mr. McMILLAN, has been appointed assistant secretary. 
We cordially wish both Mr. LLoyp and Мг. ROWELL every. 
success in their new appointments. | | 
=ч | 
OUR correspondence columns this week show that there is: 
considerable scepticism with regard to the official explanation 
of the recent fatal accident at the Bow-road electricity works 
of the Charing Cross and Strand Company, reference to which. 
was made in our leading article last week. The “residual: 
charge " explanation is, as we have said, the only possible one 
if the facts are precisely as were stated ; but the suggestion: 
that there may be some mistake must not be set aside too. 
summarily. We do not wish to suggest. that there has been 
any desire to misrepresent the facts, but it is certainly pos-. 
sible that, in the excitement of the moment, the observations: 
made and the conclusions arrived at were not so accurate as they 
might have been in a time of less mental stress. The most 
likely explanation appears to us to be that the synchronous 
motor at one of the sub-stations was still revolving at the: 
time of the accident, and that it was connected to the main 
from which the shock was received either directly or through the 
transformer of a voltmeter or synchroniser. There is, in fact, а 
temptation in the case of synchronous motors to leave them on 
the mains when the generating plant is shut down, and to let 
them run up with the alternators again afterwards. This is 
bad for the cables, on account of the possibility of causing 
high potential resonance effects, but it is a practice not 
unknown to supply station engineers. 


WHEN examining the residual charge hypothesis, one is 
naturally inclined to put it to the test of previous experience. 
Now, as we pointed out last week, this hypothesis must 
include the supposition that the cables were well earthed and 
discharged through the dynamo as it came to rest with its. 
field circuit broken, and that the fatal shock was brought about 
by a residual charge subsequently creeping up in the cable.. 
Ten-thousand volt cables of large capacity are not new things, 
however ; they have been in constant use between Deptford 
and London for about 15 years. These mains and their 
"bus bars, we happen to know, are switched off daily, and are. 
then discharged by connecting them to earth. Slight dis- 
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charges and shocks have, of course, been experienced before 
this earthing, but, so far as we have been able to ascertain, no 
flash or report (as was observed at Bow-road) has ever been 
noticed on connecting the earthed plug to them. Mr. NISBETT’S 
letter is also clear on this point. For the satisfaction of other 
station engineers, we hope that there will be a Board of Trade 
inquiry into the circumstances of the accident, and also that 
an endeavour will be made to reproduce the conditions under 
which the cable became charged so as to give a fatal shock. 
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THE reports, collective and individual, of the members of 
the Mosely Educational Commission, abstracts of which appear 
on another page, are rather disappointing, although they con- 
tain a very large amount of valuable information. Naturally, 
the same thing is said many times over by different Commis- 
sioners, owing to the fact that several of them covered some of 
the same ground, but the cause for disappointment is that no 
actual scheme is suggested for the improvement of English 
educational systems. The key to the whole situation seems to lie 
in the one word “ initiative”; Americans possess the faculty of 
seeing ahead, as it were, and acting so as to be ready to meet the 
position. "This seems to be no less true of education than of 
industry and trade. Moreover, children are taught quite early 
in life to look upon schooling as part of their business training, 
and the result is that by the time they enter college they are 
fully alive to their responsibilities and recognise how much 
depends upon close application to work. Manufacturers in 
America appreciate well-educated engineers, and encourage the 
getting and giving of education to the greatest possible extent. 
For the past few years innumerable pessimists have said that 
the engineering industry of Great Britain is crumbling away 
because of the false system of technical education in vogue, 
and there is doubtless some truth in the assertion. But we 
are still waiting for some great authority to take the lead and 
actually initiate the reform which so many have merely advo- 
cated in speeches, articles and reports. In Prof. ARMsTRONG'S 
words: The message awaits delivery, and we need more than 
anything else the man to make it heard." 


—,9Á—— 


Pror. F. NIETHAMMER'S method of pre-determining the 
characteristics of alternating-current machinery by graphical 
means, described on another page of this issue, merits careful 
attention. It has been found, the author points out, to give 
accurate results in practice— particularly with regard to the 
pre-determination of the regulation of alternators—and it 
jpossesses over experimental methods, such as those proposed 
by BEHN-ESCHENBURG, ROTHERT and others, the distinct 
advantage of being applicable as soon as the details of the 
machine have been settled. Experimental methods come in 
useful for verifying the theoretical conclusions and for guiding 
would-be customers in their choice. It will be remembered 
that Mr. B. A. BEHREND criticised somewhat severely (see 
The Electrician of January 1st, p. 410) the existing methods of 
determining the voltage regulation experimentally, and we 
hope to publish shortly an experimental method developed 
by Dr. T. HEYMANN, which would appear to give nearer 
approximations to truth than the older ones, 
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ProF. BRAUN, in a letter appearing in our Correspondence 
columns, raises anew the question of priority in the use of a 
closed oscillator at the transmitting end of a wireless telegraph 
system. It will be remembered that Mr. MARCONI claims to 
be, so far as he knows, the first to emphasise the necessity 
of having the closed condenser circuit in perfect tune with 
the open radiating circuit or air-wire at the sending station. 
Prof. BRAUN'S letter shows us two things: First, that the 
necessity for the separate tuning of the two parts of the trans- 
mitter to their common natural frequency may not be so 
absolute as Mr. MARCONI believes; and, secondly, that Prof. 
BRAUN had this wider view of the problem in mind when he 
refrained from binding himself to the particular case Mr. 
MARCONI seems committed to. We might mention here that 
in this matter some confusion seems to exist regarding what 
Mr. MARCONI claims: whether it is the use of a compound 
transmitter of the Braun type with its two parte tuned to each 
other, or whether of a system with its receiver tuned to the 
transmitter. Surely not the latter, which has been among 
the dreams of inventors for many years. 


THE arguments adduced in the discussion on “Power 
Schemes—Projected and in Operation," which took place at a 
recent meeting of the Leeds Local Section of the Institution 
of Electrical Engineers, were hardly what might be called 
“forcible.” Little fresh information was elicited, and Mr. 
WOooDHOUSE, who started the discussion in favour of power 
schemes, certainly carried the day. It is all very well to 
argue that municipal generating stations are in as favourable 
positions as power companies' stations, both as regards fuel 
and distribution of energy, and that they would be glad to 
supply consumers at the same rate as the power com- 
panies; but the fact remains, nevertheless, that in the 
majority of cases they cannot compete with the prices offered 
by power companies. Mr. Emmott, who led for the oppo- 
sition, argued that, in spite of existing municipal stations 
being equipped with small and comparatively inefficient 
engines, if only the load were forthcoming they would soon 
put in large engines and bring the price down. The answer 
to this is obvious. In order to obtain the increase of load 
and the improvement in load factor it is necessary to increase 
the area of supply; and it is not expedient that a Local 
Authority should be allowed to enter into trading operations 
too far outside its own district, 


Old Lamp Ends. A correspondent asks us what is the 
quickest and most economical method of extracting platinum 
from a large quantity of electric lamp ends. Perhaps some of 
our readers can assist him. 


Erratum.— The heading to Tables III., IV. and V., on p. 979, 
of Mr. Longbottom's dee on “The Adaptability of Elec- 
trical Driving," published in last week's Electrician, should 
read, Fuel Cost of Electrical Energy," instead of “ Full Cost 
of Electrical Energy." 


Cable Interruptions. Date of Interruption. 
Dominica—Martinique ...................... May 9,1902 
St. Lucia—Martinique .............. eere May 9, 1903 
Cayenne—Pinheiros ........................ Aug. 18, 1902 
Reissi-Issa(Yemen)—Camaran .............. Oct. 22, 1902 
New York—Hayti .......................... Apr. 18, 1908 
Tournee Amo 3 Nov. 10, 1908 
Tarifa —Tang ier кз жк Jan. 18, 1904 
Dakar—Conakrycccscccsccccsccccccecccesses Aprilll, 1904 
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Crystal Palace Company's School of Engineering.— The 
annual award of certificates to the students of the Crystal 
Palace a ag School of Engineering was made yesterday 
by Sir W. H. White, F.R.S. terwards the several depart- 
ments of the school were visited. 


Compulsory Tramway Running Powers.—4As a result of the 
decision of the Committee of the House of Lords in passing 
the preamble of the bill promoted by the Tyneside Tramways 
and Tramroads Co., referred to in our issue for April 1, p. 931, 
a meeting has been convened by the local authorities for 
Tuesday next, in London, to protest against compulsory run- 
ning powers over municipal tramway systems being granted 
in this manner. By 5 tramway managers the decision 
in question is regarded as of the gravest importance, and the 
object of the meeting is to organise united opposition to the 
Tyneside Tramway Company's Bill when it comes before a 
Committee of the House of Commons. 


The Anglo-French Telephone. — On Monday, the public 
telephone service was opened between the provincial towns in 
England and France enumerated, on p. 891 of The Electrician of 
March 25th, and the following messages were transmitted :— 


Bous-Becrétaire d'État Postes т Télógraphes à Postmaster-General, 

ndres. 

A l'oocasion de la mise en vigueur de la nouvelle convention télé- 
pone Franco-Anglaise, le Sous-Secrétaire d'Etat et l'Administration 

çaise des Postes des Télégraphes et des Téléphones envoient à 
Monsieur le Postmaster-Gen et à l'Administration Anglaise leurs 
cordiales salutations. 

Sous Secrétaire d'État, Postes, Télégraphes et Téléphones, Paris. 

Lord Btanley, on his own behalf, and on behalf of the British Post 
Office, warmly thanks M. Berard and the French Administration for 
their kind message and cordially reciprocates their friendly sentiments. 

Opening of the Chepstow Electric Supply Works.—On 
Saturday last the small electricity works at Chepstow were put 
into operation. A ри order was obtained by the 
Chepstow Electric Lighting and Power Co. in 1902, and 
work was very quic put in hand. It is a two-wire 
230-volt system. o locomotive boilers have been installed 
which supply steam to two Peache-Silvertown four-pole 
50kw. sets. There is also a 132-cell Hart battery with a 
capacity of 500 ampere-hours, and a maximum discharge rate 
of 96 amperes. The charge for lighting is 7d. per unit and for 
power 3d. per unit. Mr. A. Langston Yockney has acted as 
consulting engineer to the scheme, and Mr. A. E. Wilkins is 
the resident engineer. 

Opening of the Berwick Electricity Works.—The electricity 
works which the Urban Electric Supply Co. has erected at 
Berwick-on-T weed were officially opened last week. The com- 
pany obtained a provisional order in 1900, and a three-wire 
continuous-current 240-volt system has been adopted. Steel- 
armoured lead-covered mains are employed, laid direct in the 
ground. The generating plant consists of two Sugden water- 
tube boilers having a total evaporative capacity of 6, 500lb. 
per hour, and two Bellis-Crompton 90kw. sets. The station 
also contains a 260-cell 21-plate D.P. battery, with a capacity 
of 350 ampere-hours and a maximum discharge rate of 
90 amperes. The tariff is 7d. for the first hour of maximum 
demand, 4d. for all surplus current for lighting and 4d. and 
134. for power. Free wiring is undertaken at 44d. per lamp 
per quarter, or 7d. per unit through prepayment meters. The 
resident engineer is Mr. J. H. Howe. 

A New Phase-meter.— Prof. A. Grau, in a recent article 
in the Elektrotechnische Zeitschrift, suggests a phase-meter on 
the following principle:—A wattmeter follows the law 
E, J, cos Ф Са where E, is the potential difference 
between the terminals, J. main current through wattmeter, 
cos $— power-factor, Ca constant depending ор the dimensions 
of the wattmeter, W total resistance of the wattmeter shunt 
coil, and a angle of torsion. If i=current in the shunt coil 
of the wattmeter, then E,—:W, and, if this value be sub- 
stituted in the equation given above, we get Jii cos p=Ca, 
or, the power-factor (cos $) = Ca/ ii Ка. If, therefore, the 
currents J, and i, flowing through the two coils of the watt- 
meter, be kept constant for all loads, then the wattmeter will 
indicate the power-factor of the system and not the watts 
consumed. he current J, is kept constant by means of 

an adjustable liquid resistance connected in shunt to the 


-—— — 
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stationary coil of the wattmeter, and the current i is regulated 
to a constant value by varying the resistance of the shunt coil 
of the instrument 


City Lamps and Signs.—The following is a digest of a. 
series of regulations issued by the Streets Committee of the 
Public Health Department at the Guildhall and relating to 
lamps, cranes, clocks and projecting boards within the City :— 
Applications for such fixtures must be accompanied by draw- 
ings showing the mode of fixing, dimensions and total pro- 
jection from the frontage line. Lamps not used for shop- 
window lighting must be 12ft. or more from the footway, and 
their external dimensions, including frame and ornaments, must 
not exceed 5ft. in height and 3ft. in any other direction. They 
must not project more than 4ft. біп. from the frontage, or be less 
than 2ft. from the carriage way. Advertisements may be placed 
on the sides but not on the bottoms of such lamps, which must 
be kept lighted from sunset until the premises upon which 
they are fixed are closed. The underside portion of sho 
window lamps must be at least 8ft. from the pavement, while 
the extreme projection over the public way must not exceed 
3ft. when the width of the pavement permits, and it must also 
be 2ft. or more from the carriage way. The external dimen- 
sions of such lamps must not exceed 2ft. 3in. in any direction. 
No advertisement lettering will be permitted on the dials of 
clocks, which must be synchronised with Greenwich time at 
the expense of the owners. Trade advertisement boards may 
be erected provided they do not exceed 3ft. in width by 2ft. in 
height and 3ft. in thickness with a projection of not more 
than 3ft. 6in. from the front of the building to the extreme 
edge of the board or tablet, but in no instance beyond 2ft. 
inside the line of kerb. In future there must not be less than 
9ft. from the pavement to the underside of the board. 


Manchester Local Section of the Institution of Electrical 
Engineers.—The annual general meeting of the Manchester 
Local Section was held at Owens College on Tuesday. It was 
shown by the report of the committee that the membership had 
increased from 472 to 549 during the year, and that the newly- 
formed Students’ section had a membership of 250. The 
report was adopted, and the thanks of the meeting were given 
to Mr. E. W. Cowan, retiring chairman, the hon. sec., Mr. 
P. A. em d and to the Owens College authorities. A 
number of electric lamps, brakes, controllers, circuit-breakers 
and other apparatus were exhibited and explained. Dr. 
Rhodes slowed His pneumatic rail brake ; the British Westing- 
house Co. a specimen of the Newell rail brake and the 
Cooper-Hewitt mercury vapour lamp; Mr. L. Andrews, auto- 
matic discriminating switch gear for single-phase alternating 
currents and a new magnetically-balanced and almost friction- 
less wattmeter ; Mr. E. W. Cowan, a Cowan-Carbone high- 
voltage arc lamp; and Messrs. W. T. Glover & Co., cable 
amples and photographs. At the close of the meeting the 
chairman announced the election of the following officers for 
the coming session :— 

Chairman, Mr. C. D. Taite (borough electrical engineer, Salford). 
Vice-Chairman, Mr. A. F. Giles. Hon. Sec., Mr. P. A. Ramage. Com- 
mittee: Drs. Bowman, Rhodes and Schuster, Messrs. L. Andrews, A. A. 


Day, A. H. Gibbings, Bromley Holmes, Cortez Leigh, M. B. Mountain, 
G. F. Metzger, T. L. Miller and 8. L. Pearce. 


Interior Wiring in Metal Pipes.—4A new code of “ Installa- 
tion Work Rules" has been published by the Edinburgh 
electricity department. The rules as to the wiring itself are 
stricter than is customary. АП wires concealed behind walls 
are to be laid in iron or other hard metal pipes. Wires under 
floors in wood casing must be at least 4in. below the boards, 
otherwise the wires are to be placed in metal Pipes When 
iron pipes are employed, the lengths must be joined by suitable 
screwed unions, so that metallic connection is obtained 
throughout, and the whole system of tubing must be con- 
пеат to earth at а main water pipe. When it is necessar 
to leave a gap in the run of piping this [must be bonded 
by a copper wire of sufficient size. Other rules specify that 
no switches shall be placed on the middle wire of the 
three-wire supply system except the main switches, which 
are to be supplied on each pole by the consumer. The con- 
sumer is not bound to fix a main fuse, except in the case 
of flats or in similar circumstances, when a double-pole fuse 
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capable of being sealed by the Corporation is to be supplied by 
the consumer. Branch fuses are to be placed on both poles. 
The minimum insulation resistances specified vary from 
5 megohms for 12 lamps to 0:2 megohm for 300 pun and 
from 23 megohms for motors up to 2 H.P. to 0:5 megohm for 
motors above 10 H.P. From wire to wire the insulation 
resistance must not be less than 75,000 ohms. The remaining 
rules are of a similar nature to those issued by other 
corporation electricity departments. 


The Government Telephone Proposals.—On Monday a con- 
ference was held at the Westminster Palace Hotel of repre- 
sentatives of municipal authorities owning and working 
telephones to consider what action should be taken with 
regard to the proposal of the Government to take over the 
National Telephone Co. Sir John Primrose, Lord Provost of 
Glasgow, presided, and representatives from Glasgow, Hull, 
Guernsey, Brighton and Swansea were also present. The 
chairman said that corporations should make a representation 
to the Postmaster-General at once in order that, before nego- 
tiations with the National Telephone Co. had proceeded too 
far, the corporations should be afforded an opportunity of 
being heard on the subject in so far as their interests might 
be affected. The conference was strongly of opinion that 
local authorities should have the opportunity of working 
local telephones, and that the Government should he left 
to work and perfect the trunk system. The meeting sub- 
sequently adjourned so that the representatives might 
report to their respective councils. Meantime, an execu- 
tive committee was appointed to watch over the interests 
of the municipalities in the light of the full discussion which 
took place. Delegates representing the various municipalities 
were received on Tuesday by the secretary to the Post Office, 
who gave his assurance that an opportunity would begiven them 
of placing their views before the Postmaster-General. The 
municipal corporations advocate that in the event of a com- 
mittee being appointed by Parliament to consider the negotia- 
tions between the Postmaster-General and the National 
Telephone Co., they should be enabled to bring evidence 
before that committee. At the Court of Common Council 
today it was decided that the Streets committee should 
arrange a conference of representatives of local authorities in 
the London telephone area, with reference to the proposed 
purchase by the Government of the National Telephone Com- 
pany's system. The conference will take place at the Guildhall, 


Wireless Telegraph Notes.—We have received from the 
de Forest Wireless Telegraph Co. the following additional 
particulars with regard to the plant supplied to The 
Times newspaper for use by their war correspondent in 
the Far East. The contract provided for two complete 
sets of wireless telegraph apparatus, manned by two 
expert operators. Within 10 days after arrangements had 
been concluded, the full outfits, including two kerosene oil 
engines and weighing in all over 4 tons, were shipped 
express to Vancouver, where they were put on board the 
steamship “ Empress of Japan." From Yokohoma the expedi- 
tion sailed at once for Shanghai. There, Capt. James, The 
Times war correspondent, had chartered the Chinese steamer 
“ Haimun," a two-master on which topmasts had been rigged 
to the height of 75ft. To this boat the apparatus was trans- 
ferred, and during the voyage north to Wei-hai-wei the two 
de Forest experts, Messrs. Athearn and Brown, worked 
unceasingly until the ship's set was completely installed and in 


operation. Capt. James’ lieutenant, Mr. Froser, had preceded: 


him to Wei-hai-wei, and erected a bamboo mast, 1 80ft. high, 
rigged in the best possible fashion, considering the unsatis- 
factory wood which alone could be obtained for that purpose, 
and the great dearth of necessary supplies. A pair of rough 
bungalows were constructed by coolie labour, and the task 
begun of moving the engine and heavy machinery from the 
‘lock to the promontory where stands the station. This point 
is some 10 miles east of the town of Wei-hai-wei, accessible 
only by pony messenger, over a narrow and rocky trail. The 
utmost energy and ingenuity were required on the part of the 
English and Americans to get the Wei-hai-wei apparatus 
quickly installed, and just three wecks from the date of land- 


ing at Wei-hai-wei The Times printed a lengthy dispatch 
headed “via de Forest Wireless Telegraphy.” Each station 
is of lkw. capacity and comprises a 24 Н.Р. Secor oil engine, 
a 60-cycle 500-volt generator with separate exciter, oil 
transformer (delivering 20,000 volts) oil transmitter key, 
regular Shoemaker-De Forest oscillator and syntoniser, electro- 
lytic receiver, with relay and bell attachment and highly sensi- 
tive telephone receivers. It was the original intention to instal 
one etation upon one of the Sir James Islands on the Chemulpo 
peninsula and transmit thence to Wei-hai-wei, a distance of 
175 miles ; but Capt. James decided that an installation upon 
a boat would give him greater mobility and save long delays 
in getting dispatches to the transmitting station. The de 
Forest apparatus in the Yellow Sea has not been exempt. 
from serious competition by the Japanese wireless stations 
on board their war vessels. There has been a continuous 
stream of wireless signals, but we are informed that the 
methods of syntonisation employed in the de Forest apparatus, 
the speed with which the Press dispatches are rushed 
through with the alternating-current transmitter (25 to 30 
words per minute, which greatly exceeds the speed of the 
Japanese system), together with the telephonic methods of 
sound reading, have overcome all difficulties. In The Times 
of yesterday, the correspondent on board the Haimun" 
states that on April 10th the receiving station heard them at a 
distance of 170 sea miles, and acknowledged messages as 
received at a distance of 150 sea miles. At the time of writing 
he was sending from a distance of 125 sea miles. The Times 
had, however, not yet received the previous message referred 
to by their correspondent. 

The American De Forest Telegraph Co. inform us that 
Judge La Combe handed down his decision on March 29th, 
refusing the application for preliminary injunction in the 
suit brought against the American De Forest Wireless Tele- 
graph Co. by the National Signalling Co. (owners of the 
Fessenden patents). This case concerned the alleged infringe- 
ment by the De Forest Company in using a type of electrolytic 
receiver which the plaintiffs claimed to be a “liquid barreter,” for 
which Mr, Reginald Fessenden was granted a patent last June. 

A system of wireless telegraphy has been successfully inau- 
gurated between Port Limon, Costa Rica, and Bocas del Toro, 
Panama. | Eos ö 

Under * Dockyard Notes " the Engineer of April 8th makes 
the following announcement: “For ‘economy,’ Marconi 
apparatus has been removed from most of the ships in the 
Mediterranean Fleet.” We do not know on what authority 
this statement is made, but we presume it is correct as our 
contemporary is usually well-informed on naval matters. 

A Dalziel telegram from New York states that the Light- 
house Board has requested the Marconi Wireless Telegraph 
Co. to remove its apparatus from the Nantucket Lightship, 
on account of the company’s refusal to receive messages sent 
by the German system. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


TUESDAY, April 19th. 
INSTITUTION OF Отуп, ENGINEERS. 
8 p.n. Ordinary Meeting. Paper to be read: Aerial Suspension 
Cableways," by J. M. Henderson. 
WEDNESDAY, April 20th. 
INSTITUTION OF ELECTRICAL ENGINEERS: S:upENTS’ SECTION. 
7:30 p.n. Meeting at 92, Victoria-street, Westminster. Paper to 
be read: Armature Reactions in Alternators wit!. Some Notes 
on the Running of Synchronous Motors,” by H. W. Taylor. 
INSTITUTION OF ELECTRICAL ENGINEERS: BIRMIIX RAM Loca SECTION. 
7:30 p.m. Meeting at the University. Paper to be read: Some 
Properties of Alternators Under Various C nditions of Load, 
by A. F. T. Atchison. 
SOCIETY OF ABIS. 
8 p.m. O:dinary meeting. Paper to be read: Motor Cars for 
Popular Use," by Mervyn O'Gorman. 
THURSDAY, April 21st. 
INSTITUTION OF CIVIL ENGINEERS. 
& p.m. Special Meeting when Mr. Dugald Clerk will deliver the twelfth 
'! James Forrest ” lecture on Internal Combustion Engines. 
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THE LIYERPOOL-SOUTHPORT ELECTRIC RAILWAY. 
( Concluded from page 978. ) 


The high-tension cables leading from the power house are 
arranged in each case in triplicate: Under ordinary working 
conditions, all three cables are used, but, in case of breakdown 
of one of the cables, the remaining two can do the work 
without the voltage drop or the current density exceeding the 

rmissible limit. All the cables were manufactured and laid 

by Messrs. W. T. Glover & Co. as sub-contractors to Messrs. 

Dick, Kerr & Co. The extra high-tension cables are of the 
triple triangular type, diatrine paper-insulated, lead-covered 
and armoured, and they are laid on the solid system. Four 
different sizes of cables were employed— 37/15, 37/16, 19/15 
and 19/16, the length of each being respectively 13 miles, 
6} miles, 63 miles and 18 miles, a total of 44 miles. The 
insulation consists of manilla paper impregnated with diatrine 
by a process in which the surplus compound is removed from 
the surface of the paper after the latter is thoroughly impreg- 
nated. The thickness of insulation is 0:36in. between con- 
ductors and 0°26in. between conductors and the lead sheath. 
As the system is earthed at the centre point of the star 
winding of the alternators, and the working pressure between 
conductors is 10,000 volts, the pressure between each conductor 
and earth is 5,780 volts. Each of the insulated cores is 
finished off with a different coloured layer of paper strip to 
serve as a distinguishing mark. The lead sheathing varies 
from 0-1 25іп. to 0-15іп. thick, according to the size of 
cable. Тһе armouring is of galvanised steel wires 0-O8in. to 
O-lin. diameter. The joints are of the plumbed lead sleeve 
typo, the lead sleeve being filled up with diatrine compound. 


і ў 
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The third rail is supported at intervals of about 10%. on 
insulators of reconstructed granite, held in position by two 
clips, the centre of the rail being exactly 3ft. 113in. from the 
centre line of the track, and the top of the rail Jin. above the 
surface of the track rails. These dimensions were agreed 
upon by all the main line railway companies at a meeting held at 
Clearing House on March 3, 1908, in order to obtain 
uniformity in case of extensions of third-rail system. 

Generally, the third rail is placed in the six-foot way between 
the tracks, but occasionally it is brought outside the track, to 
suit special conditions. At all level crossings gaps in this 
rail have been provided of such a length that there can be no 
risk whatever to the public ; where these gaps occur the third 
rails are bonded with cable underground. Of course, the 
length of these gaps is always less than the distance between 
the two motor cars of the train. When the rail is interrupted 
the height of the top of the rail is gradually reduced by 2in. 
over the last 10ft. of the rail, thus affording a gradual 
approach for the collector shoe. This was shown in Fig. 19 
in our last issue. Timber guarding has been provided at all 
the busy places on the line, to prevent the possibility of any 
person coming into contact with the third rail, though even 
if they did so the consequences, while unpleasant, would not 
be serious. 

The fourth rail is supported on wooden blocks, and is placed 
ш middle of the four-foot way between the two running 
rails. 

At most stations the third rail is interrupted and the ends 
are connected by cables to section switches. This apparatus 
consists of four knife switches, one for each end of the up and 
down line, which, in the ordinary way of working, are con- 
nected in parallel. By cutting out one of these switches in 


Fio. 21.—Cross Section or Track sHowiNa Positions or TRmD AND Еоовтн КаАП. 


Stout tarred and creosoted wooden troughs are employed 
covered over with tiles, Impregnated od bridges support 
the cables at 13in. intervals, and three cables are laid solid. in 
each trough. The cables are placed for the most part in 
the six-foot way, and where they pass over bridges or 
in exposed situations are laid in stout steel troughs. All 
cables were tested with 30,000 volts between cores, and to 
earth, for one hour before leaving the works. 

As shown in Fig. 21, the permanent way has been equipped 
with two additional rails. One of these is brought alongside 
each track on insulators, whilst the other rail is placed 
between the running rails, uninsulated, on the sleepers, 
this forming the principal part of the return circuit. The 
joints of both the third and the fourth rail are bonded 
as usual, and, in addition, the fourth rail is also cross- 
bonded to the running rails, which are not bonded in the 
ordinary manner. No collector shoe is provided on the train 
for the fourth rail, the current being delivered through the 
wheels to the running rails, and thence, through the cross- 
bonds, to the fourth rail. One advantage of this system is 
that it is à comparatively simple matter to renew the running 
rails without unduly interfering with the continuity of the 
‘return circuit. 

The third and fourth rails are both of equal section, and 
consist of mild steel of special high conductivity, the resistance 
being proved by test to be not greater than 7} times that of 
pure copper. As a matter of fact, the average resistance is 
somewhat lower. The rails have been supplied by the North 
Eastern Steel Co. of Middlesbrough, are of Vignoles section, 
weigh 70lb. per yard, and are in lengths of 60ft. 


two adjacent boxes any part of the up and down line may be 
shut off. 

To provide for expansion and contraction due to change of 
temperatures in the rails, they are divided into soctions of 
300ft., and the joints between the lengths of rail making up 
each section are closely butted. The 300ft. sections are con- 
nected by “expansion joints.” The fishplates at the fixed 
joints are made as rigid as possible, and the bonds are four in 
number, two bonds being fixed in the web of the rail and two 
bonds in the flange of the rail. It was deemed advisable to 
use bonds of semi-flexible type, which have a conductor built 
up of parallel strands of copper ribbon or “flat wire” with 
solid copper terminals. They are thus sufficiently flexible 
to provide for any movement which may take place at the 
joints, and are more easily adjusted in case of any variation 
in distance between the bond holes at the time of construction. 
The bonds at the expansion joints are four in number, of the 
same cross-section as those at the fixed joints, but all four are 
fixed in the flange of the rail. These bonds are also made of 
“flat wire." 

The fishplates at the expansion joints are of special design, 
and properly slotted to provide for any change of length which 
may take place in the 300ft. section. This system of bonding 
is carried out on both the third and fourth rails. "The ter- 
minals of all the bonds are of solid copper, and are expanded 
in the bond holes by means of screw or hydraulic compressors. 

The formal inauguration of the electrically-equipped line took 
place on March 22nd, and on April 5, a start was made with 
a portion of the regular passenger traffic. After running for 
a week with a few trains experimentally sandwiched in between 
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steam trains, it was decided to postpone the opening of the 
whole electrically-operated service for a few days to allow of 
final adjustments being made to machinery in the power 
station. The reports in the daily papers as to a subsidence 
having occurred at the power house are entirely without 
foundation. The institution of a complete service of electric 
passenger trains between Liverpool, Southport and Crossens 
will be commenced in a few days, and we may confidently 
prophesy complete success for the pioneer piece of main-line 
* conversion " work in this country. 
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SINGLE-PHASE MOTORS. 
(Concluded from page 993.) 


Mr. Steinmetz concludes his article with the following dis- 
cussion of the above theory :— 

In the preceding outline of the theory of the repulsion 
motor, the impedances Z Z, Z, have been assumed as constant. 
While this is approximately the case in the ordinary induction 
motor, it is not the case with the repulsion motor which works 
over a wide range of magnetic flux densities. With increasing 
load, and thereby increasing current and decreasing speed, 
magnetic saturation is approached and causes a decrease of the 
impedances Z Z, Z,, which has to be taken into consideration in 
агае the characteristic curves of such а motor. 

ermore, the different component magnetic fluxes are 
affected differently by saturation. The flux M interlinked 
with the primary coil is approximately constant and, therefore, 


affected by saturation only indirectly, while the flux M, at 
ишини 

ЕЧЕИ — 
i * 
аА 
CCC 
%%% ͤ ЕЕЕ 
„ ы р 
a INN 

400 

0 


0 200 400 600 800 1,000 1,900 
Revs. per Min. 


Fie, 10.— TEST Curves or a 60 н.р, 500-Vorr 25-CyYcLE REPULSION MOTOR’ 


right angles to the line of pn of the secondary coil is 
approximately proportional to the load, and so reaches satura- 
tion at high loads, and the impedances become thereby different 
in the different directions of the magnetic structure. 

The magneto-motive forces in the preceding have been 
treated as vector quantities, independent of their distribution 
around the periphery of the armature. This distribution, 
however, is different with the different magneto-motive forces. 
The magneto-motive force causing the effective flux M, is due 
to a zone of the primary winding within the angle + « from 
the axis of the secondary coil, ents nearly a concentrated 
winding, which gives a flat-topped flux distribution, while the 
flux M, in the direction of the axis of the secondary coil is 
that of a distributed winding or peaked. For the same 
magneto-motive force the effective flux M, is, therefore, 
greater than the effective M,. Taking this into consideration 
gives the motor somewhat better characteristics than calculated 
above. Due to the different wave-shapes of the fluxes M, and 
M, they are affected differently by saturation. The flat- 
topped flux M, reaches saturation at a much higher value, 
but then over the whole range, while the peaked flux M, 
shows the effect of saturation at a lower value but then 
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gradually, by a rounding off of the peak. In the repulsion 
motor it is, therefore, not sufficient merely to consider the 
resultant magneto-motive forces as vectors but their distribu- 
tion in the air-gap, and the effect of saturation must be taken 
into consideration in the calculation and design of the motor. 

The secondary circuit of the motor has been considered as 
the seat of two E.M.F.s induced respectively by the rotation 
through flux M, and by the alternation of flux M,. These 
E. M. F.s, however, have no separate existence. At synchronism, 
for instance, the magnetic field is an approximately uniformly 
rotating field, and, therefore, no E.M.F. is induced in the 
armature conductors except that required to overcome the 
resistance. The secondary frequency varies with the load, 
and thereby the secondary self-inductive reactance which we 
assumed as constant in the preceding discussion. 
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The complete investigation of the repulsion motor must also 
take into consideration the current flowing in the armature coil 
during the moment when the coil is short-circuited by the brushes. 
The magneto-motive force of this short-circuit current of com- 
mutation is at right angles to the axis of secondary polarisation 
of current Ii, hence has the angle of brush-shift — (90— w). 
A corrective term must, therefore, be applied, taking this 
phenomenon into consideration, essentially of the character of 
a repulsion machine with negative or generator brush-angle 
of (90 – о) and very high effective secondary resistance. This 
term is very small or negligible at speeds up to a point some- 
what beyond synchronism, but becomes noticeable at speeds 
considerably above synchronism, due to the decrease of the 
main current at these speeds. 

Mr. W. I. Slichter read a Paper on repulsion motors at the 
same meeting as that at which Mr. Steinmetz's Paper was pre- 
sented. He gave curves, partly from test and partly from calcu- 
lation, of motors with air-gaps of zin. or more. As the speed 
decreases the current increases rapidly, producing à tendency 
to spark, but with the reduced voltage at starting the rush 
of eurrent is limited to values within the range of good com- 
At higher speeds, above 1} times synchronism, 


= 8g 


[ 
© 
Miles per Hour. 


Kw. and Кта. 


=з 8 


THE ELECTRICIAN, APRIL 15, 1904. 


1015 


the frequency of commutation becomes high and sparking 
appears. The motor of Fig. 10 will start with 75 per cent. 
of full voltage and twice fall-load current with no trouble 
from sparking. The ability of the repulsion motor to com- 
mutate successfully on over-loads is better than that of the 
continuous-current series motor; this is due to the short- 
circuited commutator which makes flashing over impossible. 
Fig. 11 refers to a later type of repulsion motor with steep 
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speed characteristics for acceleration work, while the motor of 

ig. 12 is designed for constant speed running and has not such 
steep curves, but better constants at light loads. The dotted 
lines in Fig. 11 refer to a standard continuous current series 
railway motor. Fig. 13 represents the acceleration curves 
from the test of a 25-ton car equipped with two 60 H.P. repul- 
sion motors, the full lines indicating the repulsion motor 
characteristics, and the broken lines those calculated for a 
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continuous-current equipment. For the continuous-current 
motor the curves of kilowatt input, miles per hour and miles 
travelled are given as calculated, and for the alternating- 
current motor the kilovoltampere input, kilowatt input, 
miles per hour and miles travelled are taken from tests. The 
repulsion motor remains on the controller 16 seconds and the 


continuous-current motor 25 seconds. At the end of 25 seconds 
the total kilowatt-hour input of the two cases is 0:375 for the 
continuous-current and 0:30 for the alternating-current equip- 
ment. At the end of 60 seconds both cars have travelled a 
distance of 0:039 miles and have reached practically the same 
Spero of 32:5 miles, the kilowatt-hour input being 0°72 for 
the continuous-current and 0:685 for the alternating current 
motors. The curves also show a smaller volt-ampere input at, 
starting for the alternating-current equipment. 


REPORTS OF MOSELY EDUCATIONAL COMMISSION. 


The joint and individval reports of the Mosely Educational 
Commission which proceeded to America in October, 1903, 
have just been issued, and occupy a bulky volume of 400 pages. 
Particulars of the Commission were given in The Electrician, 
Vol. LL, p. 727. It will be remembered that Mr. A. Mosely, 
C.M.G., organised the inquiry and bore the entire expense. 
In his preface to the report Mr. Mosely says that, looking 
into the future of our own country, he feels bound to record 
his belief that the regimé of the past, however successful it 
may have been, is obsolete. 

Honesty, doggedness, pluck and many other good qualities possessed 
by Britons, though valuable in themselves, are useless to-day unless 
accompanied by practical, up-to-date scientific knowledge, and such 
knowledge only becomes possible with an enlarged and enlightened 
system of education, such as the United States possesses. I feel that if 
we are to hold our position as the dominant nation— or one of the 
dominant nations—of the world, we cannot afford to lag behind in 
educational matters as we are now doing. 

Referring, then, to the scholars in American schools, he 
remarks that they are taught to be self-reliant, and, as a con- 
de n of their individuality and reasoning powers being 
fully developed, they make up their minds at a comparatively 
early age to “carve out a career for themselves." But Mr. 
Mosely does not claim to be an educational expert, and he 
therefore occupies but a very few pages of the report himself. 

In the joint report, signed by the members of the Com- 
mission, it is held that in America a very close connection 
is being established between theory and practice, and that 
experts in various branches of knowledge are held in high 
esteem and are in constant demand. Attention is also called 
to the liberality which is displayed by both public and private 
donors on behalf of education. 

Of all the reports made by individual members of the Com. 
mission perhaps none is so eloquent and explicit as that of 
Prof. Henry E. Armstrong, F.R.S., who visited New York, 
Baltimore, Washington, Cleveland (Ohio), Buffalo, Ithaca 
(Cornell University), Boston, Yale and Middletown (Conn.), 
in addition to which, six years ago, he visited America and 
saw much of the scientific work carried on there. He finds it 
difficult to evaluate the part which school education plays in 
the United States and thinks that American “cuteness " would 
seem to be governed rather by environment than by education. 
* , . the conditions have always been such as to develop 
enterprise and to stimulate individuality and inventiveness. 
à Moreover, success has given them belief in themselves 
and leads them to trust themselves." Turning next to the 
question of universities, Prof. Armstrong says that what has 
recently counted as university education here is almost 
unknown in America, but that provincial universities, such as 
are now being established at Manchester, Liverpool, Birming- 
ham and other places, are already developed to a consider- 
able extent in America and are advancing with great rapidity. 
On the other hand, the erection of technical schools is only 
just beginning and evening classes are practically unknown. 
After dealing with the common schools and elementary 
education at some length he then states that, in connection with 
public high schools the teaching of mathematics and science is 
far behind that administered in the best English schools. No 
proper foundation for such work is laid in the elementary 
schools, and the academic, instead of the practical, methods 
of teaching science still prevail. With reference to school 
management, Prof. Armstrong thinks that the Americans do 
not seem to have settled any more than we have what are the 
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elements of a rational course of school study. In colleges and 
universities it appears to be the rule to give a liberal educa- 
tion rather than a professional training. Complaint is made 
that students enter college ill-prepared to do the work and 
those who have been brought up in towns are not so satis- 
factory as those who have been brought up in the country. 
English composition is taught in a large number of colleges 
and Prof. Armstrong is of the opinion that English colleges 
might introduce an element of literary study into their 
engineering courses, but if this is done an endeavour should 
also be made to correlate the literary work very closely with 
the practical work. Although supposed to be very practical 
people, the Americans devote a long period to study which 
leaves the student at an age bordering on 30 when he has 
completed his training. Over-teaching seems to be the bane 
of American schools, and there is grave danger that the work 
of education may be over-organised. 


It would almost seem that higher education is being given mainly in the 
interests of those who are to occupy secondary positions. The industrial 
leaders in America, it is said, are mostly men who have not enjoyed the 
so-called advantages of a liberal education. They are men with minds 
unfettered by the traditions which education, as now given, is only too 
likely to impart, yet trained in the world of experience, possessed of 
common-sense. But there are exceptions which show that training in 
scientific methods may be of advantage: a number of the men nowat the 
head of the metallurgical industries commenced their career as chemists 
—not as engineers, be it noted. The entire system of education, both 
here and in America, seems to require reconstruction from bottom to top: 
it would be well, if I might say so, if we could scrap the whole wretched 
academic show and start afresh, in order that it may be greatly improved 
in quality and shortened in duration. Two ideals should be kept in view 
—we should aim at the development of individuality and encourage 
productivity. We necd to introduce broader and more philo- 
sophical conceptions into our educational practice: it is almost impos- 
sible to keep pace with the growth of knowledge and absurd to add 
perpetually to the burden imposed upon the student. Moreover, it is 
unnecessary, If more attention were paid to teaching principles and 
their application, less to mere facts, many of the difficulties with which 
the student's path is now strewn would disappear and he would do 
effective work; our higher education is unfortunately afflicted with the 
disease of fact-megalomania; if the meaning of one-tenth of the facts 
we now lay before the etudent were properly taught the remaining 
nine-tenths might safely be jettisoned. 


Although much attention has been devoted to research 
work of late years in America, Prof. Armstrong is of the 
opinion that it is not yet rated at its proper value, and those 
who are engaged in the work by no means enjoy the esteem 
they deserve. Work which has no commercial aim or value 
is not easily recognised as important. Regarding England :— 

Something must be done to create a public belief in the value of know- 
ledge, which will lead us to co-ordinate our scattered efforts. So long as 
our outlook is merely insular the future may appear to afford little 
promise: but if we consider the possibilities the Empire affords, there is 
no reason why our outlook should not be as hopeful as that of the 
United States. Until higher ideals prevail and sober calculation 
takes the place of a somewhat emotional and superficial consideration of 
its problems, it will be difficult to introduce reforms. Here our difficulty 
is to break through academic, conservative traditions and to arouse an 
interest in education ; that in reality it is the most important of all sub- 
jects to be seriously considered has never yet been made clear to us either 
by preacher or politician—the message awaits delivery, and we need more 
than anything else the man to make it heard. 

The next report is by Prof. W. E. Ayrton, and is of special 
interest to our readers, since it deals exclusively with the 
education of the American electrical engineer. Prof. Ayrton 
is of the opinion that, as far as the training of the young elec- 
trical engineer is concerned, the United States are, on the 
whole, distinctly ahead of Great Britain. He formed this opinion 
because he saw that there existed a close bond of union 
between the industry and the teaching, and not because of 
superior laboratory equipment. Indeed, in New York, he 
found no electro-technical laboratory comparable in equip- 
ment with what may be seen in more than one London 
teaching institution, All the different engineers with whom 
he discussed the matter were of the opinion that “an engineering 
apprentice in a factory should be a colleged-trained man ; an 
engineering professor in a college should be actively engaged 
in the practice of his profession." The Westinghouse Com- 
pany at Pittsburg pay their apprentices, of whom they have 
about 150 and who must be first-class graduates of lending 
technical schools, 16 per cents. per hour during the first 
2,808 hours and 18 cents. per hour for the second 2,808 hours, 
but many of them are earning £30 per month before they 


have been with the company nine months. Two of the chiefs 
of the staff visit all the principal universities, colleges and 
technical schools throughout the United States every year for 
the purpose of seeing students and choosing those most suitable 
to work with the Westinghouse Company. Similar conditions 
prevail at the Schenectady works of the General Electric Co., 
and at this place there is a college of long standing called 
Union College, at which lectures are given alternately by a 
member of the Faculty aud by a member of the General 
Electric Co.'s staff. These lectures are open to all whom the 
Faculty considers suitable, but they are attended mainly 
by students and draughtsmen of the company. The Union 
College students have the free run of the General Electric Co.’s 
factory, which, with its 10,000 workmen and 6,600 H.P. 
combined turbines and dynamos in construction, &c., is 
practically a huge laboratory and lecture theatre. It appears 
to be a very common practice of manufacturers in America to 
loan large quantities of modern machinery to colleges, and 
frequently it is made a free gift. American engineering 
education is exactly what manufacturers desire, and that is 
one of the reasons why it is so successful. 

It is not given by teachers, the terms of whose appointment divorce 
them from industry. by men who perhaps even learn to look down upon 
the manufacturer, the engineer, the manager, and the salesman, although 
these people are actually occupied in practising that very application of 
science to industry which the teacher preaches. No, engineering educa- 
tion in America is directed by those who are doing the engineering work 
of their country. There is no question about an engineering professor in 
America being occasionally permitted to do a small amount of outside 
work, he is practically required by the college authorities to be so actively 
engaged in practice that he becomes recognised in the world of affairs as 
the working authority on his subject. 

Prof. Ayrton mentions an ingenious suggestion made by 
Mr. Walter C. Kerr, president of Messrs. Westinghouse, 
Church, Kerr & Co. Mr. Kerr has suggested to President 
Schurman of Cornell University that certain of the engineer- 
ing chairs should be occupied by two professors who would 
serve alternate terms of two, three or four years each in the 
university and out in practice. This, it is thought, would 
overcome any tendency to become academic. The staff of the 
Stevens Institute Department of Tests is permitted to carry 
on any outside work in the Institute’s laboratories, and may 
retain all but 10 per cent. of the fees received. The extra 
remuneration, of course, increases the income of the staff, and 
this is very desirable, as, allowing for the different value of 
money, teachers’ salaries are often not higher in America than 

n England. 

In America much less importance is attached to examinations than in 
Great Britain. Whether a student is worthy of a degree is left to the 
decision of his professors, without the intervention of outside examiners. 
They are greatly influenced, they told me, by their estimation of the 
value that the student would be to the world. On the other hand, 
America’s judgment of a professor is based on his power of attracting 
students, on the demand shown by the industry for the men he turns out, 
and generally on the name he makes for his college. 

There is apparently some difference of opinion as to whether 
24 or 25 is not too advanced an age for a student to enter 
works after having completed his college training, but it must 
be remembered that American students, while at college, take 
part in outside work under practical engineers who are their 
college teachers, and that they are in a position to take срезе 
advantage of the works training. Мапу students who do not 
leave college until they are 24 or 25 years of age succeed in 
obtaining responsible positions before they are 30. Education 
is immensely valued in America, and large sums are contri- 
buted ungrudgingly by the public to its support. Prof. Ayrton 
is also under the impression that organisation is a marked 
feature in American undertakings; at one university the engi- 
neering teaching is sub-divided between several professors, 
each giving instruction in his partieular branch, and, therefore, 
being able to keep his thoughts on one line of development. 


Since want of funds will probably render it impossible for even the 
most important colleges in London to have a separate professor for each 
branch of electrical engineering, it is extremely important that all the 
chief London professors of that subject should be gathered together in 
one spot, and provided with an adequate staff and equipment, so that 
each may devote himself to the efficient teaching and development of & 
definite branch of the subject. 


American educational authorities think that post-graduate 
students should work in the same buildings and under the 


THE ELECTRICIAN, APRIL 15, 1904. 


1017 


same teachers with ante-graduate students, and all should be 
encouraged to develop creative faculties. The English student 
is apparently more scholarly and well-read than the American 


student, but the latter “has his knowledge in a better form to 


apply.” In conclusion, Prof. Ayrton says: 


The British system turns out a man full of knowledge and principles, 


while the American product is a business man with a scientific training. 
The characteristics of each nation have their advantages. 


industry which has brought about the commercial invasion of the world, 


while to Europe we look for those scientific imaginings and creations 


which are apparently so unimportant to-day, but which to-morrow 
revolutionise old industries and give birth to new ones. 

Mr. Robert Blair, assistant secretary for technical education 
in the Department of Agriculture and Technical Instruction, 
Ireland, in his report states that English evening technical 
schools are far in advance of anything of the kind in America, 
and he quotes statistics to substantiate bis statement. 
reviewing the conditions of engineering and other education in 
America, Mr. Blair concludes by setting forth, as his opinion, 
the three following principles :— 


l. That the problem of technical education is not & side issue, but an 
integral part of the problem of education. 


2. That the solution of the problem of technical education, as of that 


of education, will be partial and incomplete unless the problem is attacked 


from the psychologics] as well as from the industrial and commercial 
point of view. 


3. That the establishment of a close connection between institutions 
for technical education on the one hand and industrial and commercial 


organisations on the other is an essential factor in a successful solution 
of the problem of technical education as of that of industrial and 
commercial progress. 


Prof. T. Gregory Foster thinks that the American university 


professor is a more “live being” than the university professor 
n countries, and, as a consequence, his 


of leading Euro 


influence upon the lives of his students is more direct. His 


attitude towards his students is that of a co-worker, not that 


of a dictator. 


The American system of education requires elaborate daily care and 
the guiding, watching, and recording of students’ progress, but that 
care probably does not involve a greater expenditure of energy than the 
organisation of the unwieldy examination system of this country. More- 
over, as it is spread over a large period it cannot involve the terrible 
weariness that is brought about by the British system. From the 
point of view of the student, I have no hesitation in saying that the 
result is far better. When the American scheme is well carried out 
it ensures continuous and steady work. It makes “slacking " impos- 
sible, and thus prevents waste of time during some of the most critical 
and valuable years of a young man's life. The influence on the teacher is 
no less salutary; the American teacher thinks of his functions as a 
teacher and director of studies, while the British teacher is driven by 
force of circumstances to conceive and direct his work entirely in terms 
of examination. As long as examinations contro! the teaching, whether 
in universities or schools in this country, so long will the teaching con- 
tinue to be academic in the worst sense of the word—crib‘ed, cabined 
and confined. From what I saw in America, I am convinced that in the 
free system of teaching that exists there, even the weak teacher gives 
шо guidance to bis pupils, and produces better educational results 
than he does here. The reason of this is obvious when we consider that 
in the American system the teacher is judged by the standard that he 
makes for himself, while with us the teacher has a standard imposed upon 
him by the external examining body, which is almost inevitably a stan- 
dard that tests whether the pupils have obtained the information to be 
found in certain prescribed books. For the English teacher with a prescribed 
amount of work to be got through in & certain time, whether such work 
is suited to the ability of the class or to the teacher's powers, life is a 
continual rush. There is no time to deal in educational fashion with the 
mistakes of his pupils; they are simply told that they are wrong and one 
of the others is set to put them right. For the American teacher, life is 
in comparison a leisurely one. He makes as much, if not more, educa- 
tional value out of the blunders of his weaker pupils as out of the correct 
answers of the stronger ones. He cares for the development of his class 
as a whole, and not mainly for that of those who will do him the most 
credit in answering the questions of an outsider. The degree to which 
examination by external bodies or examiners is regarded as baneful, both 
to the pupil and for educational organisation, is shown by the faot that it 
only exists for the purposes of professional qualifications in certain States 
10 for the purposes of admission to universities and colleges in certain 
other States. 


A striking feature of American universities is the strange 
mixture of rich and poor students. Many of the latter act as 
relief men from 6 p.m. to 8 p.m. on the trolley cars, others are 
waiters in hotels, while yet others, in universities which 


possess a common hall, wait upon their more fortunate 


brethren. 


In conclusion, I may remark that the educational organisations of the 
United States are practically in their infancy. That they are already 


To America 
we look for that rapid, bold and sucoessful application of science to 


After 


doing a great work for the country there can be no doubt; that they 
possess many of the defects of youth there can equally be no doubt ; that 
they also possess characteristics of strength, I have already shown. 
Among these characteristics, those which specially augur well for the 
future are the freedom of the teacher and the taught—a freedom which 
makes it possible to try expériments, and while it allows the man who is 
better suited for doing so stick to the beaten path, yet enables the daring 
explorer to find his opportunity. These things, combined with the great 
hopefulness that naturally possesses a people living in a vast country, 
the resources of which have only just begun to be developed, make the 
possibilities of the nation almost limitless. 

Mr. W. P. Groser, who was nominated by the Parliamentary 
Industry Committee, has written a lengthy report of 23 pages 
in length, and deals chiefly with the aspect of engineering 
education in America. He is of the opinion that the apprentice- 
ship system is a bad one, and that it is being replaced by the 
development of professional schools. The industrial advantage 
of the United States over Great Britain lies in the attitude of 
the American people, and especially of the manufacturers and 
employers, towards commerce, employés and education. We 
are behind our American cousins in neither methods of con- 
struction nor in facilities for education, but English manufac- 
turers have the remedy in their own hands, and they must 
spare no cost in finding out what is being done both at home 
and abroad. They must realise that in high positions the 
highest education is essential. | 

Prof. Magnus Maclean, F.R.S., calls attention to the fact 
that the present highly-developed educationalsystem of America 
has only come into existence within very recenttimes. Further, 
inventors and others who mark out a new line are otten found 
to be men of foreign blood. The history and environment of 
Americans have also had much to do with their characteristic 
alertness and energy. America, however, is still in a stage of 
transition so far as her educational aims and machinery are 
concerned, but more than we, she takes account of the changed 
conditions in which men live to-day, and seeks to adapt her 
training to the current need. Moreover, American employers 
appreciate the advantages to be derived from education, 
whereas English employers are apt to treat learning with a 
certain amount of scorn. Students in the United States are 
not in such a hurry to get started as in this country and 
they are, as a rule, better prepared for the work. In many 
instances the laboratories are overstocked with apparatus, 
but good teachers are obtained for small salaries owing to the 
laboratories being placed at their disposal. 

Mr. W. Ripper, in discussing American secondary schools, 
observes that they are far in advance of those in this country, 
and that the students entering technical colleges are much 
better prepared for their work. It is in the direction of 
secondary education that the English system is deficient. 

The reports by other members of the Commission are all 
interesting to those intimately concerned with education, but 
space only permits us to review those which deal with 
matters having a more or less close connection with electrical 
science and engineering. We are asked to state that a com- 

lete copy of the reports, bound in book form may be obtained 
for ls. (post free 1s. 4d.) from the Co-operative Printing 
Society Ltd.) Tudor-street, E.C., while educational authorities 
may obtain free copies by forwarding the cost of postage aud 
stating qualifications. 


EDDY CURRENTS IN CABLE SHEATHS.* 


BY M. B. FIELD. 


It is now generally recognised by engineers that single-core 
cables designed for carrying alternating currents of any magnitude 
eannot be laid in separate iron pipes, owing to the strong alternating 
magnetic field which will be created in the mass of the pipe by the 
current, and the hysteresis and eddy-current losses consequent 
thereon. On the other hand, it is considered quite permissible to 
lay concentric or three-core cables (for three-phase currents) in iron 
pipes or troughs, for wherever there is included in the same cable 
both the “ go and the “ return“ conductors so that at every instant 
the algebraic sum of the currents within the pipe or trough flowing 
in either direction is zero, there cannot be any closed magnetic 
lines entirely surrounding that cable created by the currents within 

„A Theoretical Consideration of the Currents induced in Cable 


Sheaths, and the Losses occasioned thereby." Paper read before the 
Institution of Electrical Engineers last night. 
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it—a statement often otherwise expressed by the words that the 
line-integral of the magnetie force taken round any closed path 
whatever entirely surrounding the cable is zero. 

As an example we may mention a case that came under our 
notice some little time since, where three cables of ample cross- 
section carrying alternating three-phase current of from 600 to 
1,000 amperes per phase, the frequency of which was 25, were laid 
through short lengths of wrought-iron pipe 3}in. inside and 87in. 
outside diameter. The temperature of the pipes soon rose to such 
& degree as to endanger the insulation of the cables, and it was 
quite evident that the seat of the generation of the heat was in the 
iron and not in the cable. These cables were subsequently with- 
drawn, and a three-core cable drawn into each pipe. The corre 
sponding cores were connected in parallel at each end, with the 
result that the iron pipes remained quite cool under full load 
conditions. 

Similarly, although two single-core cables for a single-phase 
system cannot be laid in separate pipes for the reasons explained, 
they may be laid in the same pipe or trough without fear of 
engendering very serious hysteresis or eddy-current losses in the 
iron. 

This, however, does not in the least imply that there is no 
external magnetic field produced by a three-phase current in a 
three-core cable ; indeed, a very considerable field may exist giving 
rise to telephonic disturbances in neighbouring circuits, eddy cur- 
rents in the lead sheath or iron pipe itself, and even earth currents. 
Similarly, if the ** inner " of a so-called concentric cable be not truly 
concentric with tlie outer,“ an external field will result, while if 
several concentric or three-core cables be connected in parallel at 
both ends, and for any reason the resistance of one conductor be 
unduly increased (e.g., through a bad connection) so that the 
algebraic sum of the currents included in this cable is not zero, not 
only will an external field exist, but there will be magnetic lines 
entirely surrounding the cable in question giving rise to losses if laid 
iu an iron pipe. 

In this connection we may call attention to a clause in Messrs. 
Constable and Fawssett's recent Paper read before the Institution of 
Electrical Engineers, where, in speaking on concentric cables, they 
say (Vol, XXXII., p. 721)*:— 

The fact that an external field exista round these cables is proved by 
the humming noise produced in the telephones connected to pilot wires 
laid parallel and close to the cables; that this noise is not due to leakage 
entirely is shown by the fact that it is slight during times of no load and 
very loud at times of heavy load. 

In this communication we shall consider the external fields pro. 
duced near single, concentric, three-core cables and the like, and 
investigate the losses occasioned thereby. We shall in every case 
consider the conductors to be of circular cross-section, and the 
currents in the same to be distributed either uniformly over the 
section or at least as a function of the radius from the centre of 
the section only (a distribution which I here describe for brevity 
as cylindrical "). 

At first sight it may seem that this is an unwarrantable assump- 
tion in the case of cables containing an unsymmetrical arrangement 
of conductors. In such cases the mutual induction between the 
different cores will tend to disturb the otherwise uniform or 
cylindrical distribution of the current in each core. It must, how- 
ever, be remembered that each core is built up of a number of 
strands laid together with an axial twist, so that all the strands 
forming any one layer successively pass through exactly similar 
positions with regard to the other cores. This, then, helps largely 
to maintain the uniform or cylindrical current distribution ; indeed, 
when we think that in order for any other distribution to occur 
eurrent would have to be continually passing from strand to strand, 
and remember the small area of contact and small differences of 
potential between contiguous strands, any apology for our assump- 
tion seems unnecessary. At the end of Appendix II. we indicate 
how the losses in cable sheaths enclosing cores of cross-sections 
other than circular may be dealt with. There is no intrinsic dith- 
culty in such calculations, but the method is undoubtedly somewhat 
laborious. 

The following theorems which we here merely enunciate, and 
which will be found discussed at length in text-books dealing with 
the subject, form the basis of this Paper :— 

(1) The inagnetic force at any external point due to a current 
flowing longitudinally in an infinite straight cylindrical conductor 
(or hollow cylinder) is the same as if the whole current were con- 
centrated at the axis. The magnetic force is expressed by 2Cjr, 
where C is the current in C.G.S. units, and r is the distance of the 
point in question in centimetres from the axis. 

(2) The line integral of magnetic force taken round any closed 
path surrounding a conductor carrying a current, C, is 47C. 

(3) The total number of lines which have cut through or enclose 
any element of length (reckoned parallel to the conductors) due to 
any system of straight parallel conductors is equal to the algebraic 
sum of the lines due to each conductor taken separately which 
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would surround the element in question, if it existed Independently 
of the other conductors. 

(4) No field exists in the interior of a hollow cylindrical conductor 
due to a longitudinally-flowing current. 

If we consider a long straight single-core cable carrying an 
alternating current we know that the magnetic field naturally 
spreads out into space in the form of concentric circles, unless ıt 
penetrates a portion of space of varying magnetic permeability, in 
which case the magnetic lines will tend to concentrate along the 
path of lowest magnetic reluctance, giving rise to a general distor- 
n of the magnetic field distribution from that of concentric 
circles. , 

Take the case of a cable laid in and lying at the bottom of an iron 
pipe. The greatest proportion of the magnetic field produced will 
follow circularly round inside the iron of the pipe, as shown by the 
dotted line, since this is the path of lowest magnetic reluctance ; 
but there will also be some magnetic lines both inside and outside 
the pipe. Now, if c be the current in amperes in the cable, 47c[10 
is the line integral of the magnetic force taken round the dotted 
line, and this, multiplied by the permeability and divided by the 
length of path in centimetres, gives the induction in C.G.S. 
measure inside the material. As an example, suppose the cable be 
carrying a current of 1,000 amperes, and the pipe have a mean 
diameter of Зђір. and a thickness of {іп., the mean length of the 
magnetic path inside the iron will be 28cm. This magnetising 
force will be sufficient to bring the iron to a very high degree of 
saturation ; if wrought iron, the induction will be in the neighbour- 
hood of 16,000 lines, or if cast iron, 7,000 lines per square centi- 
metre, while a current of only 140 amperes would be sufficient to 
produce an induction of 10,000 lines per square centimetre in 
wrought iron. 

If now we assume that the current in the cable is alternating, 
having an effective value of 100 amperes, the magnetisation inside 
the pipe will likewise alternate with the 
same frequency. In this case, however, 
as we sliall see later on, there will be in- 
duced in the pipe currents flowing longi- 
tudinally along the inner surface and back 
along the exterior surface. These cur- 
rents will have the effect of choking back 
the magnetisation in the interior of the 
pipe-wall, and may even reduce it to zero 
in the centre, but will leave it unaffected 
at the interior and exterior surfaces. If, 
however, the pipe be so thin that its 
electric conductance be very low, the 
induced currents wil not have & very great choking effect, and 
the induction will then reach the full value above indicated, and 
be practically constant over the cross-section of the pipe. The 
hysteresis loss with a maximum induction of 10,000 lines per square 
centimetre at a frequency of 50 W per second in wrought iron is of 
the order of Ikw. per cubic foot. If the pipe be thicker, so that the 
induction benot sensibly constantover the cross-section, the hysteresis 
loss will be less, but to this we must add the eddy-current loss, 
which will then assume serious proportions. We shall refer to this 
subject later on. 

In the lead sheath of the cable, hysteresis losses do not, of course, 
oecur, and we will now turn our attention to the eddy-current loss 
which does take place in the lead. If we consider the lead sheath 
as a number of longitudinal strips or wires arranged contiguously, 
we see that as the magnetic field spreads out into space in expand- 
ing circles each magnetic line of force cuts normally across each 
strip, generating therein a longitudinal E.M.F. If the cable be laid 
direct in the earth (so that no appreciable distortion of the magnetic 
field takes place), it is obvious that the longitudinal E.M.F. at all 
points around any circumference will have the same value and 
phase relation. 

In order to get an exact idea of what takes place, let us consider 
the cable as laid on the solid system, the sheath being insulated in 
a bitumen trough, then we see that an alternating difference of 
potential will exist between the ends of the lead sheath, but prac- 
tically no currents will flow along the sheath, as there will be no 
closed circuit, If now both ends of the sheath were effectually 
grounded, a return circuit would be afforded by the earth, and 
alternating earth currents would flow between the ends, spreading 
out to a great distance sideways in all directions. As a matter of 
fact, this casc cannot actually occur in practice, because there must 
of necessity be a return conductor somewhere, and the earth 
currents this would give rise to would, to a large extent, neutralise 
those of the first conductor. If we consider a single conductor by 
itself as carrying current, we get landed in considerable difficulties, 
because we find iiiathematically that the sum total of the magnetic 
field throughout space is infinity, giving rise to an infinite longi- 
tudinal E.M.F. in the lead sheath, and requiring an infinite P.D. 
between the ends of the cable before any appreciable current could 
be caused to flow. 

The reason of this seeming paradox is as follows :-—If we do not 
consider the effect of the return conductor, we are really assuming 
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that it is lying at an infinite distance. e., we are considering a 
circuit of infinite area; but we know that if such a circuit were 
possible, the coefficient of self. induction of the same would be 
infinite ; in other words, the total magnetic flux interlinked with the 
circuit due to any finite current would be infinitely great. 

We will therefore consider a more practical case—viz., a circuit 
made up of two long lead-sheathed cables lying parallel to one another. 
Let us picture them again as laid in bitumen troughs, and suppose 
the two sheaths connected together at either end. Clearly the 
E.M.F.s induced in the two lead sheaths will be in opposite 
directions, 80 that now we have a closed circuit in which the sheath 
currents can circulate. 

It will be observed that we have practically an air-core trans- 
former, both primary and secondary having but one turn. If now 


Fia, 2. 


we can calculate the induced E.M.F. per unit length in the sheath, 
it will be a simple matter to determine the total loss in this secondary 
circuit. 
If v=E.M.F. per centimetre length of sheath (in volts), 
p=specific resistance of sheath (in ohms), 
a cross-sectional area of sheath (in centimetres), 
l; length of both cables together (in centimetres), 


the total loss will be” al, watts 


p 

If the cables be laid direct in more or less conducting soil it would 
seem at first sight as if the currents would leak across from sheath 
to sheath through the soil and thus render the problem indeter- 
minate. This, however, is not the case, for if any two points on the 
sheath be at zero potential, and the same E.M.F. per unit length 
be induced at all places between these points, the current will 
adjust itself so that the drop per unit length equals the induced 
E. M. F. per unit length, and there will be no variation of potential 
along the sheath. This is the case we have above: we know that 
the points jı and j, are at zero potetial, therefore, the whole sheath 
will likewise be, and no currents will leak out into the earth. A 
proof of this theorem, if proof be needed, is as follows :— 

Let ji» Ja Ja ре any uniform conductor, 
immersed in any medium of variable 
conductivity, and let the points у, and 
ją be at the same potential. In each 
unit of length is induced the E. M.F. v; Z 
c is the current at any point of the con- 
ductor; then considering any element 
él, the rise of potential along it will be 
eri — vcl - cecl, e being the resistance 
of unit length. 

Integrating from end to end of the 
conductor, we have vl, = efcdl, where l 
is the total length of the conductor. 

Now, the power generated in the conductor is f/vcdl = 021, /ю, but 
the power expended in the conductor is dl. 


em (0-0 | 
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hence power expended is 


1 dv, V vl, 1 [ fdv,\? 2v 
2 — ll= 14 Ii dl- I dv,. 
Ја) Gr) -= fan 


Now, the last term is zero, and unless dv,/dl be zero at every 
point along the conductor, the second term has a positive value. 
But a positive value would imply that the ohmic loss was greater 
than the total power generated in the cable. It follows, there- 
fore, that (dv,/dl)=0 at every point —1.e., there is no variation of 
potential along the conductor and, therefore, no currents can leak 
out into the surrounding mass. 

(In Appendix I. we consider the case of the E.M.F.s induced in 
the walls of an iron pipe. These E.M F.s are longitudinal, having 
the same value for all points equidistant from the axis, but differing 
in magnitude and phase for points at different distances from the 
axis. From the above it follows that if the ends of the pipe are at 
the same potential longitudinal currents will flow, so that at eve 
point the drop is equal to the induced E.M.F., and, therefore, 
planes normal to the axis are not only equipotential surfaces, but all 
these surfaces are at the same potential.) 

We have, then, a very simple rule for calculating the sheath loss 
(provided we know the induced E.M.F. per anit length our rule 
being independent of the conductivity of the soil; it being onl 
necessary to assume that the sheaths are connected together or we 

unded at either end. Our rule is, the loss equals V?/R, where 
is total E. M.F. induced in the whole lead-sheath circuit, and R is 
the resistance of the same. ! 


Before, however, we are in a position to calculate the actüal 
E.M.F.s induced in the lead sheaths per centimetre length, we 
must make some assumptions re the conductivity of the soil in 
which the cables are laid. We must not lose sight of the fact that 
longitudinal E.M.F.s will be induced in all paths through the earth 
parallel with the cable along which earth currents will flow whose 
magnitude will depend on the conductivity of the soil, and that 
these earth currents will exert a choking back tendency preventing 
the free propagation of the magnetic freld into the medium. For 
instance, if the cables were laid in à surrounding medium of perfect 
electrical conductivity, no magnetic field could penetrate into it, and 
therefore no E.M.F.s would be induced in the cable sheaths. 

In the case of dry earth, on the other hand, the conductivity is 
extremely poor and the induced E.M.F. at any distance from the 
cable small. Then, again, these earth currents, owing to the high 
resistance of their paths, will be in quadrature with the currents in 
the cable cores producing them, and their effective reaction will be 
very small We shall, therefore, in this investigation neglect the 
choking effects of these earth currents, and may say that our results 
will represent the higher limit—that is, the actual losses will, if 
anything, be somewhat less than those calculated. While for dry 
earth the error caused by this assumption will probably be negligible. 
the results obtained would quite possibly be wholly incorrect for 
such a case as a cable circuit laid in deep sea water. 

We come now to the consideration of two lead-sheathed cables 
whose centres are separated by distance b, the mean radius of sheath 
in each case being a. At the moment current is going down the 
core on the right and coming up that on the left, let us consider tho 
number of lines of force that cut across or enclose the point j. If 
we travel along axis XY from j to an infinite distance, the total 
number of lines due to the current С, will be the same as the num - 
ber due to Ci, traversed in passing from the point 7, to infinity, but 
of opposite sign, hence the total effective number of lines which 
surround the point j is equal to those due to Ci which cut across the 
axis between the points j andj, This may be determined by a 
simple integration. Had we chosen the point ji instead of j, the 


number would have been slightly less, but if b is great compared 
with a the difference will be inappreciable. The actual effect that 
this will have in our case will be that the E.M.F.s on the inside of the 
cables will be rather less than those along the outside, giving rise to 
a variable current density at different points of the sheath. 

In any case, if r is the distance of the point in question from the 
centre of the other cable the total number of lines cut by it will be 


0:46c logi е, c being the current in amperes flowing in each core. 


Taking an actual case let b=12in., a=0°587in., & =60, effectiye 
current =200 amperes, then the mean effective E.M.F. in the 
sheath in volts per mile will be : 


дж x 60 x 200 x 0°46 log, 5587 x 10-8 x 254 x 12 х 5,980 =78 volts 


approximately. 
aking the cross section of the sheath as equal to 0°46 sq. in., 
and the specific resistance of lead as 21 microhms, the sheath current 
0 ч 64:5 amperes, representing a loss of 4'7kw. per mile length 
of cable. | 
We have next considered the case of a cable laid in an iron pipe, 
but in order to avoid the presence of more algebraic symbols than 
necessary in the body of this eommunication, we have relegated 
the equations expressing the various conditions to appendix I. We 
have not thought it necessary to give the intermediate steps in this 
Appendix, but would refer those interested to the article of Prof. 
J. J. Thomson on the Eddy Currents in Iron Plates, published 
in the issue of The Electrician of April 8, 1892, and to the subse. 
quent issue containing some most important deductions by Prof. 
Ewing based upon Prof. Thomson's equations. We have compared 
our equations with those above cited, and though in somewhat 
different shape, they are in substantial agreement therewith. It is 
to be noted that the theory given in the appendix only holds good 
for pipes where the diameter is large in comparison with the thick- 
ness, for it assumes that the length of the path of all magnetic 
lines within the iron is equal to the mean circumference of the 
pipe. The assumption is similarly made that the total longitudinally 
flowing current in any hollow cylinder bounded by two cylindrical 
surfaces co-axial with the centre line of the pipe, whose difference 
of radius is ёл, is LA,dz, where L — (d +h), and A, is the current 
density in the hollow cylinder in question. Secondly, we have 
assumed the magnetisation at every point in the iron is directly 
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in phase with the current producing it, or more piel 
magnetic force existing at the point in question, an 
permeability is constant throughout. 

It will be thus seen that the case is by no means a general one— 
a completely general mathematical solution we consider would be 
well-nigh impossible, but much valuable information may be 
gained by considering certain special cases which approximate to 
the truth. 

As a matter of fact, we apply later on the results given in the 
appendix to the case of an iron pipe whose inside diameter is 34 in. 
and wall thickness jin. In this case the maximum divergence of 
the length of the magnetic path from the mean is 7 per cent., hende 
we must consider the numerical results obtained as only indicating 
the order of the magnitude of the phenomenon. This after all, 
however, is sufficient for the purpose of this Paper. | 

Two cases are considered in Appendix I.: First, when the pipe is 
laid in dry concrete, so that all induced currents are confined to the 
pipe itself; secondly, when the pipe is well earthed, so that the ends 
may be assumed to be at the same potential. In this case the earth 
affords в return for the currents in the pipe. 

Examining the equations deduced, we 
see that in case 1 the induction is a 
maximum at thé interior and exterior 
surfaces of the pipe, being due at these 
places solely to the current in the cable. 
This is obvious, for since no currents 
leak out into the earth there must be 
the equivalent of two concentric current 
sheets, currents flowing longitudinally in 
one direction along the interior portion 
and in the opposite direction along the 
exterior portion of the pipe. The sum 
total of the current in each sheet must, 
moreover, be the same—in other 
words, the surface integral of current density over the section 
of the pipe must be zero; hence there can be no magnetic effeet 
due to these currents at the interior and exterior surfaces. 
They do, however, produce a magnetic effect at the centre of the 
pipe wall, and this will be a demagnetising effect, so that if the pipe 

e moderately thick the induction at the centre of the thickness may 
be reduced to practically zero value. | 

Fig. 6 shows the case worked out from the formule given in 
Appendix I. for a wrought-iron pipe as above enclosing an alter- 
nating current of 500 amperes at 25 ~ frequency. 

The maximum induction reached at different radii, as also the 
maximum values of the density of the longitudinally flowing currents, 
are shown independent of their phase relation. The equations show 
that the phase of both induction and current density is continuously 
altering as one travels towards the centre of the pipe wall. The 
current at the inner face is exactly out of phase with the current at 


that the 
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the outer face, but the phase of the induction is symmetrical on 
both sides of the centre of the pipe wall. It the pipe be suffi- 
ciently thick,* the total current of each current sheet is equal to 
the current in the cable provided the magnetisation in the outer 
and inner skins is not driven too near the saturation point on the 
magnetisation curve. 

Profs. Thomson and Ewing, in the articles above mentioned, 

show that the eddy currents and magnetisation in iron plates under 
aliernating magnetic forces do not penetrate beyond a certain dis- 
tance below the surface. See also Fig. 6. The formule allow us 
to roughly calculate the total hysteresis and eddy current loss in the 
case in question; they are— 
Eddy current loss per cubic foot 4'15kw. For an effective current in 
Hysteresis loss per cubic foot 0-195kw. / the cable of 500 amperes. 
One cubic foot corresponds in the case we have taken to 55:58. 
length of pipe. 

Appendix I. shows us that the magnetic effect within the pipe 
wall is equivalent to two waves entering into it simultaneously from 
the interior and exterior, the amplitude of the wave decreasing 
according to a logarithmic law in the direction of propagation. 


In considering thicker pipes we must, of course, assume their 
diameters are correspondingly increased, or the theory becomes quite 
inapplicable 


with the 


The wave-length is A= 2 /m. In the case under consideration* 
1/m=1]14cem., hence A= 4:5mm., and the velocity of propagation 
radially will be 11:25cm. per second. 

For very high frequencies we should expect to find magnetism 
only at the inner and outer faces of the pipe. 

Summing up our deductions in case 1, we. may say that in thin 
pipes we have the magnetic induction which we should expect due 
to the current in the cable, but in thicker pipes this value of the 
induction is only found at the interior and exterior surfaces. While, 
therefore, for thicker pipes the hysteresis loss somewhat decreases, 
we have to add to this the eddy-current loss, which then assumes 
serious magnitude. Anyone who is interested can draw his own 
deductions from the formule given for case 2, but enough has now 
been said to show the importance of avoiding the drawing of even 
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short lengths of cable through iron pipes (perhaps more on account 
of the danger to the insulation of the cable than of the amount of 
the losses). It might be thought from the above that the use o! 
cast-iron cable clamps, as, for example, illustrated in Fig. 7, should 
be avoided, but we did not find any heating in some we used on one 
occasion for clamping cables carrying 300 amperes at 25 ~. 


(To be continued). 


LOCALISATION OF FAULTS ON LOW-TENSION 
NETWORKS.t 


BY W. E. GROVES. 


The remarks which follow refer particularly to a three-wire low- 
tension network, with the neutral earthed at the generating station, 
or sub-station, through a resistance of 2 ohms. The more closely А 
network is ** netted ” the more troublesome it is to localise faults, and 
from this pointof viewit is very desirable that each feeder should have 

its own defined network, and be only linked to other similar net- 
works where necessary for balancing and equalising purposes. In 
the writer’s opinion it is desirable, in addition to the feeder fuses in 
the station, to fuse at all points where it is found advisable to etiect 
a junction between the networks supplied by different feeders, and 
generally at these points only. The obvious danger of connecting 
two or more feeders through a distributor without fusing is that in 
the event of a short circuit or bad fault, the faulty feeder fuse in 
the station may blow, and the “short” be fed through a small dis- 
tributor of sufficient resistance to prevent another heavy feeder fuse 
from blowing immediately, but carrying enough current to overheat 
it and destroy it. The fuses at the inter-connecting points can be 
comparatively light, because, if the system is properly arranged, the 
balancing currents will be small. During summer it is usually no 
disadvantage to work with many of the linking points open, which 
provides an excellent opportunity for overhauling the various net- 
works, The neutrals, at points where fuses are inserted on the 
outers, will of course be connected up solid. By the use of inter- 
changeable blocks it is possible to fuse any line which may become 
an object of suspicion. A junction box, with interchangeable blocks 
of three types, is described in Appendix I. 

The tests and trials the writer has found convenient are 83 
follows :— 

(a) Observance of reading of recording ammeter permanently con: 
necting the neutral to earth through a low resistance. 

b) Joint insulation test by '' Russell’s method." 
- © еы polarity of fault by observance of feeder ammeter when 
** flashed.” 
(d) Detection of faulter feeder by “flashing.” 
e) Partial localisation by means of “ transferring." 
f) Location by disconnection to shortest length. 
(g) Final localisation by induction method. 


| 
| Fig. 1 shows an arrangement of panels for the ready perform- 
ance of tests (a) to (e) inclusive. The somewhat elaborate array of 
| neutral switches is necessary to avoid the inadvertent disconnection 
' of a neutral cable when testing. | 
(a) Recording Ammeter.—'The reading and recording of this 
instrument is so far useful that it shows any alteration in the 
state of the insulation of the mains, and if the reading !5 
Motore gucci p а E 


* u=2,000, со = 25. | 
+ Abstract of a Paper read before the Birmingham Local Section of the 
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considerable renders test (b) necessary. Its great weakness lies, 
as has many times pointed out, in its readings being 
differential, and not less in the fact that it may be shunted by 
& neutral fault. These qualities render it wholly unreliable as 
an indicator of the state of the insulation of the mains. It is 
sometimes most useful in showing the nature of a fault (such 
as & defective motor armature by oscillations of the needle), 
also the records frequently indicate, by the time of the arrival and 
disappearance of a fault, whether or not it is controlled by a con- 
sumer's switch. If the recording ammeter is reading zero it 
indicates one of three conditions: (1) That the insulation is abso- 
lutely sound, (2) the outers are equally unsound, or (8) the instru- 
ment is shunted by a neutral fault. The first саве is an imaginary 
one in stations of any size, the second of very infrequent occur- 
rence, and the last always to be suspected. 


(b) Russell's Test,.—This is most convenient for a rapid and 
frequent test. The formula (vids Mr. R issell'u. co:munication, 
Journal, Vol. XXX., р. 826) is F- (У, - V,)/c=:(V,/c)-R. Refer- 
ring to Fig. 1, R is the resistance in series with the recording 
ammeter A (say 2 ohms), so that the test resolves itself into the 
reading of C on the ammeter L in series with or substituted for A 
at the time of testing, and a momentary opening of the switch RS 
to read V, on the voltmeter V. For moderately high resistances 
the value of R may be ignored. V should, theoretically, be of 
infinite resistance—4.e., electrostatic—but the results of this test are 
quite sufficiently accurate if any high-resistance voltmeter is taken. 
The writer is experimenting with a combined instrument which, 
if satisfactory, would replace V and L on the panel, Fig. 1. The 
Eee of this instrument is to read F directly on an ohm scale when 
RS is momentarily opened. A diagram and description of the 
suggested arrangement is given in Appendix III. 
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If the recording ammeter fails to notify any leakage, and the test 
(b) indicates that the insulation is “down,” it is fairly safe to 
assume that the neutral is at fault, although occasionally & balance 
may occur. Under these conditions V4, will be small and RS may 
be left open wbile the rough teste (c) and (d) are made. "The open- 
ing of the switch RS avoids heavy local currents R and bad sparking 
at the switches. 

(c) Checking Polarity of Fault by “ Flashing."—A central zero 
ammeter T is provided, which can be cut in to take the total neutral 
current by opening the switch SS. Watching this instrument until 
a fairly steady deflection is shown, either of the outers may be con- 
nected to earth through the adjustable resistance RA by means of 
the switches TS and ES. If the neutral is faulty a kick will 
occur on T when ES is closed. It is sometimes necessary to make 
this trial when most of the motors on circuit are shut down on 
account of the unsteadiness of the deflection on T. In the case of 
& balanced fault the neutral ammeter T will be unaffected by this 
trial, the switeh RS being open, and the faulty feeder will be 
indicated by “ kicking ” of one of the ammeters, P, N, on the oppo- 
site side to that earthed. 


(d) Detection of Faulty Feeder.—If the last test has proved that 
the neutral is unsound an ammeter, F, may be cut into each feeder 
. separately by means of the switch NS, and the last test repeated 

until the faulty feeder is detected. If considerable fault is shown 
on A the switch RS may be momentarily broken while close obser- 
vation is made of the instruments P and N. Obviously, a heavy 


balanced leak is in the nature of a short circuit, and being beyond 
the control of R, makes itself sufficiently apparent on P and N. In 
extreme cases of this kind it may be necessary to cut out the faulty 
pole of one feeder while the fault on the other pole is being elimi- 
nated ; but if the insulation generally is kept under close observation, 
this double fault should be of very rare occurrence. 


(e) Partial Localisation by Transference.—1t is ey the case 
that a junction can be made between the distributors branchin 
from the various feeders (preferably through fuses, as mentione 
above). By transferring the distributors from one feeder to another, 
and momentarily earthing one of the outer wires, if the neutral is 
faulty, and flashing the switch RS if an outer is down,“ the fault 
may be very readily located to the shortest length the arrangement 
of the network will permit. So far consumers have in no way been 
interfered with unless operations may have blown the fuse of a 
faulty internal circuit. 

The earthing of either pole through an adjustable resistance, 
RA, by means of the switches TS and ES is of great service in 
blowing out faults controlled by small-circuit fuses on consumers’ 
premises. Itmay occur that the neutral is held down ” by а fault 
which may disappear on a very slight earthing of one of the outers. 
The consumer have the fuse replaced, and it may be necessary 
to repeat the process until he thinks it worth while to investigate 
the cause of his trouble. It is probable that in this case a few 
lamps on the faulty circuit will be burnt up; it is the penalty of 
having a fault. | | 

Of course if, in addition to the above-mentioned fault, & consider- 
able fault on either outer develops, it will automatically affect this 
process; but should such a fault be absent, a defective single-light 
circuit may spoil the insulation records for days. "There would be 
little satisfaction in finding, after a tedious search, a fault controlled 
by a 5-ampere fuse. The writer is assuming that there are no 
neutral fuses in the purely three-wire circuits, or that they are 
sufficiently heavy to be unaffected by such slight earthing as has 
been mentioned 


(f) Localisation by Disconnection.—If disconnection can be 
resorted to without inconvenience to consumers, it may save the 
time and trouble of carrying test (e) to its extreme limits, the transfer 
method meaning frequent journeys to the station to study the feeder 
ammeter or time in fixing up instruments at the feeding points. If 
arrangements can be made for disconnection, tests may be made by 
means of lamps or instruments. If the fault be on either outer the 
volts between neutral and earth will be raised. Having connected 
up the lamp or voltmeter between neutral and earth at the nearest 
network box, the various lines or services are disconnected until the 
volt drops. When the fault is neutral (the earthing switch RS at 
the station being open), an earth connection may be made through 
a switch and fuse at the junction box where the test is being carried 
out, the switch being opened after each disconnection until the 
faulty line is detected by & rise of volts on an instrument connected 
between neutral and earth, when the faulty line is cut off. 

As an alternative to the last trial, a lamp may be connected 
between either live outer and the faulty neutral, the latter and 
other outer being disconnected. The faulty line being at or near 
earth potential, the lamp will glow until the fault is made dead. 
It is well to make trials at the station before carrying out these rough 
street tests, in order that the results may be correctly interpreted. 


(g) Final Localisation by Induction Method. The tests described 
above having failed to indicate the exact position of the fault, final 
localisation may be made by means of an interrupter and induction 
coil. This generally well-known method consists in putting an 
alternating or interrupted current through the faulty cable, the cir- 
cuit being completed through earth. A coil, in circuit with which 
is & telephone receiver, is taken over the route of the faulty cable, 
starting from the point from which the testing current is supplied. 
In & successful test, the receiver beats steadily until the point of 
the fault is reached, when the beat dies away more or less sud- 
denly, owing to the test current going to ground. A description of 
an interrupter designed by the writer, and also of a convenient form 
of coil, will be found in Appendix II. О 

Figs. 2 to 6 represent various methods of connecting the inter- 
rupter. The small arrows indicate the interrupted earth current, 
large arrows the supply current, and double-headed arrows the 
fault current. Fig 2 represents the simplest case where the fault 
line can be disconnected and the interrupter inserted in series wi 
the fault—the fault being on one of the outers.  Fig.3 shows a 
method of localising a fault in a neutral. The faulty neutral and 
one outer are disconnected, and the interrupter connected between 
the “live outer and the faulty line. In Fig. 4 the neutral is not 
„permanently earthed, or the fault is so bad that the removal of 
the permanent earth connection has no appreciable effect on the 
pressure between neutral and earth. No interruption of supply is 
n in this case, the pulsating current being superimposed on 
the supply current. If the coupling is as shown in Fig. 5, no inter- 
ruption of supply is necessitated, the pulsating current being 
superimposed on both the supply and the fault current. 


1022: THE ELECTRICIAN, APRIL 15, 1904. 


When iron ducts are in use or the cables are metál-covered, con- 
tact between thg ducts or armour and a gas or other metal pipe 
sometimes leads to false indications, particularly if the surrounding 
80il be dry. The effect is shown in Fig. 6. The fault being at B (i. e., 
the contact between conductor and metal cover), the current takes 
the lowest resistance path to earth at the point of contact with the 
pipe returning upon itself. In this case the telephone will cease 

eating at A, the effect of the pulsating current between that point 
and B being neutralised. The ground is opened at A and the pipe 
contact removed when, unless there are other similar contacts, a true 
indication is given. Proximity but not actual contact has the same 
effect in а less degree. The coil is, therefore, useful in indicating 
where the cable ducts and other pipes are too close together, but 
proper precautions should be taken to avoid such contiguity when 
the cables are laid. 


| APPENDIX I. 

Fig. 7 shows & network box fitted with three types of blocks, as men- 
tioned above, for (1) connecting solid, (2) fusing, or (3). isolating dis- 
tributors or branches. In the illustration the distributors coming from 
feeder 1 are shown connected solid by means of the block B. The dis- 
tributor from feeder 2 is connected by a fuse-block, A, and that from 
feeder 3 is isolated by the block C. The last-named block is inserted to 
hold the cables rigid to the bar, and thus prevent any sinking and dis- 
pert E of the centres should the cables be left disconnected for a long 
period. 

The fuse-block A is shown with the body constructed of vulcanised 
fibre. This is a convenient material, but if heavy currents are passing 
normally, an entirely non-inflammable material would be preferably 
employed. A copper fuse is inserted in the V-shaped fuse-way from the 
top, the ends of the wire being soldered into the ears at E. it is to be 


7 From Feeder 3. 
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The writer has found the induction method of fault localisation 
very satisfactory. It is more definite in its indications at one time 
than another, and nearness of other mains or pipes running parallel 
is an embarrassment. At the same time the exact position of a fault 
has been indicated on a cable surrounded by a large number of live 
cables, and where a satisfactory result was to be least anticipated. An 
explanation of this and occasional converse cases would be of the 
greatest interest. Complete failure with single conductor cables is, 
in the writer’s experience, almost unknown, 

If the coil indicate a certain point it should be ascertained 
whether a service or T joint is taken off at such point, and if 
there is the coil will, of course, be taken along the branch 
line. If the telephone beat “ tapers off," the fault is to be looked 
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Dummy Block. 


noted that the fuse-way is open at the top only in order that, if a fuse 
should blow, the metal and gases will bo projected upwards, away from 
the fittings. Tapped holes are provided at DD in w nich thumb- screws 
are inserted as a means of connecting ammeter, or switch, when testins 
the block being removed. This is obviously useful in many ways. As 
all the fittings are rigidly held together, although some of the lines may 
be electrically isolated, the bars may be supported entirely by the cables, 
thus greatly improving the insulation. The joint box shown in Fig. 7 is 
of a type supplied by Callender's Cable and Construction Co. (Ltd.) 
slightly modified to take the interchangeable blocks. 


APPENDIX II. 


The interrupter and coil for fault localisation is indicated diagrammati- 
cally in Fig. 8. The interrupter consists of a double carbon and mercury 
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Resistance 
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for where the “taper” commences, Dips in the main at road- 
crossings, &c., are to be carefully taken account of. As the distance 
from the cable under test affects the beat of the receiver, а devia- 
tion (which should certainly be found on the mains plans) has 
naturally the same effect on the telephone if the coil does not follow 
it as а true indication when the coil is over the fault. The loudest 
beat is not always the best. It is often accentuated by induction in 
parallel conducting media. It is sometimes necessary to earth 
artificially all mains and armourings running parallel to get satis- 
factory indications. There is no rule, and it is always well to try 
the test without earthing precautions in the first instance. The 
localisation of faults by the exploring coil when armoured or lead. 
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covered cables are employed is generally more troublesome than 
with single-core cables without metallic sheathing, by reason of the 
misleading effects of induction before referred to. 

If & fault is partially localised on either outer, but cannot be 
eliminated before dark, the main may be cross-coupled in the nearest 
junction box, making the faulty cable neutral. This should prefer- 
ably be done through a fuse, in order that the recording ammeter 
and earth resistance may not be cut out in the event of a bad fault 
turning up on either outer. There is risk of breaking lamps on the 
crossed circuit, but it is better to take this risk for a few hours than 
put many consumers in darkness. The meters of some consumers 
will also be temporarily reversed, but extinction is always the 
greatest evil, and the reputation of the supply business is of more 
value than the units unrecorded or cancelled by the meters, 


break, the carbon-holders being operated directly by the motor spindle by 
means of an eccentric pin and guide. The motor is run at about 150 revs. 
per min., and the current (usually about 10 amperes) thro igh the break 
regulated by the adjustable resistance. The apparatus is packed in a box 
in such a way as to make it conveniently portable. . 

The coil is composed of & mile of No. 18 cotton-covered wire wound on 
& former, through which are placed charcoal iron plates to form a 
laminated core. The body of the apparatus is supported by two longi- 
tudinal beams fitting in grooves in the side of the core, and forming the 
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carriage frame. The wheels have solid rubber tyres, and are set wide 
apart to admit of easy turning. Thesomewhat cumbersome construction 
is neoessitated by the coil requiring to be as near the road surface as 
possible. The width of the wheel centres also enables the coil to be run 
over and along a trench. This is a great convenience if the fault- 
indication should be indefinite, and it is necessary to open ground in 
several places. The coil is a modification of one made and used by 
Callender's Cable and Construction Co. for the purpose of fault location. 


APPENDIX III. 


An arrangement suggested for reading the combined insulation resis- 
tance directlyis shown diagrammaticallyin Figs.9 and 10. It consists of an 
ammeter and voltmeter contained in one case. The needles move in two 
parallel planes and overlap. Between the ampere and volt scales an 
ohm e is marked. The scale is plotted for (V:/c) - R, the point of 
intersection of the needles overlying the required reading of F. As V: 
and C cannot coexist, a special attachment is made to the switch RS, 
оа на the ampere needle to be locked, while the volt needle 
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Fra. 9.—Diacrau or CONNECTIONS. 


An insulating wedge is fixed to the blade of the switch which separates 
spring contacts when the switch is closed, but when it is slightly pulled 
forward, and before the “ earth circuit " is broken, permits the contacts 
to come together, thus completing the circuit of a locking magnet, which 
retains the deflection C after the switch is fully opened and the voltmeter 
has swung to V,. The voltmeter and ammeter are entirely independent, 
and may be used for other tests if required. The voltmeter is provided 
with a three-way switch, but normally held on the neutral stud by a spring. 

The instrument has been supplied by Messrs. Elliott Bros. The 
reading of F by Russell's test with an ordinary voltmeter and ammeter 
is very simple, but with the automatic arrangement embodied in the 


Seale. 


Fic. 10.--SketcH DIAGRAM or SCALE. 


combined instrument a ‘‘ switchboard attendant” at any station or sub- 
station can read F instantly (say twice daily) and report to the mains 
superintendent if the insulation is below the standard. As a voltmeter 
and ammeter are required in any case, it only means the combination of 
the two in one case with the additition of an ohm scale, so that it would 
seem that such an instrument might be usefully employed on a test panel. 

A two-way switch is shown in the diagram Fig. 9, but the ammeter 
portion of the instrument might be coupled aeross the switch RS (pro- 
vided with an additional contact), so that the test would be made by 
opening this switch only. 


A brief discussion followed the reading of the Paper. 

Dr. W. E. SUMPNER, who was in the chair, announced the receipt 
by Mr. Groves of a letter from Mr. Alexander Russell, showing how the 
curves on the scale of Mr. Groves’ instrument could be obtained. 
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Mr. A. M. TAYLOR referred to his Paper on a similar subject read 
before the Birmingham Local Section last year, and repeated his view 
that the earth connection on the third wire should be made through a 
resistance. 

Dr. SUMPNER, referring to Mr. Groves’ instrument, said that so far 
as he knew it was the first time an instrument had been devised 
embodying the principle of overlapping pointers, and he thought the idea 
was capable of extension. Although Mr. Russell’s test was really no 
more than an application of the old method of measuring the internal 
resistance of a battery, it would doubtless be of great utility for measuring 
the insulation resistance of mains in the manner Mr. Russell had pointed 
out, and Mr. Groves’ instrument for carrying out the test would, he 
fancied, be of great service. 

Mr. GROVES, in reply to Mr. Taylor, said that it was certainly asking 
too much of a mains engineer to require the neutral to be put dead to 
earth without a fuse or resistance, and of the two the resistance was 
preferable. When the leakage to earth was small, the resistance had 
obviously little effect in displacing the potential of the neutral. Without 
desiring to belittle Mr. Taylor’s ingenious test, he was of the opinion that 
it was too elaborate for use by a switchboard attendant. 


Three written communications were also received. 


Mr. A. P, TROTTER recommended the employment of a separate 
machine for supplying part of a faulty network which had been dis- 
connected from the rest by the linking fuses. It had the advantages of 
taking the leak off the 'bus bars and allowing a higher resistance to be 
put between the middle or neutral and earth. This resistance could he 
adjusted to suit the size of the network and need be no smaller than 
would hold down the sound main of the disconnected district to 250 volts 
from earth. Fig. 1 in the Paper was scarcely less complicated than the 
intricate diagrams in Mr. A. M. Taylor’s recent Paper. Different 
diagrams for different tests would have been an advantage, using heavy 
lines showing the circuits and switches in use in each case, the others 
being shown lighter or dotted. From experience which he had gained by 
the investigation of explosions in street boxes the clearance in the box 
shown in Fig. 7 seemed rather small. He would have preferred three 
separate boxes instead of one—one containing A, B and D, another the 
neutral connections, and the third containing C and the mains connected 
to it. Short circuits in street boxes were too common, and explosions in 
them occurred with a frequency which was not creditable to English 
engineering. A small explosion not likely to have caused any injury to 
the public often broke or lifted the lid and let it drop into the box causing 
a serious short cirouit. The employment of separate boxes avoided this. 
He also objected to the use of vulcanised fibre in the fuse block shown. A 
simple tin fuse shunted by a much smaller Mordey fuse, he understood, 
broke large currents very quietly in street boxes. It was not uncommon 
for the blowing of fuses to be reported by the police to the Board of Trade 
as explosions. 

Mr. GEORGE BARNARD said he had had experience with the induction 
method of finding faults for the last 15 years. He had been saccessful with 
single cables of short length, but for cables of a mile or two long he did not 
consider the method satisfactory. Latterly he had carried out some tests 
in a similar manner to Mr. Groves without disconnecting the cable, 
breaking the current by hand and sending about 10 amperes through the 
fault. It was easy enough to localise faults in this manner in the case of 
cables without any metallic sheathing, or if they were in iron troughs 
with tile covers; but if the cables were lead sheathed or amoured, or if 
the iron troughing had a metal cover, or if the cable was laid in an iron 
pipe, it was difficult to locate faults by this means with any degree of 
certainty. He had tried another method with a certain amount of suc- 
cess. In this he had broken the current through a contact breaker at 
both ends of the faulty cable, the break being in one case slow and in the 
other quick, so as to give a different note on the telephone in each case. 
The position of the fault was indicated by both notes being at their 
largest.* However, for long lines and any system of mains, he preferred 
the loop test by the drop of potential method, as he had obtained better 
results from it. 

Mr. F. C. RAPHAEL asked if Mr. Groves had actually fixed up a test 
panel such as he had described, and whether it answered in practice. 
There would be, he thought, some little danger of short-circuits if the 
switches were inadvertently manipulated in the wrong order, and, more- 
over, in a big network, one would imagine that the kicks of the 
middle wire ammeter mentioned in sec. (c) would always occur on earthing 
one of the outers. The main thing was, however, that Mr. Groves 
recommended daily tests by one of the earthed ammeter methods and in 
this he cordially supported him. With regard to the latter part of the 
Paper he explained why it was that Mr. Groves found the induction test 
inaccurate in the case of lead-covered and armoured cables, referring to 
the late Mr. R. C. Quin’s 1897 Paper before the Municipal Electrical 
Association. He preferred the simple loop method of localising faults in 
such cables as there was less danger of inaccuracy, there being no reason 
why the results should not be correct to within a fraction of 1 per cent. 
of the length of the cable loop, even with the simplest instruments. He 
himself had carried out scores of tests by this method and had never known 
one to fail, He also briefly described the fault localising bridge made by 
Messrs. Nalder Bros. for the purpose (see The Electrician, Vol. LI., p. 268). 

Mr. W. E. GROVES in reply to Mr. Raphael’s communicated remarks, 
stated that the panel illustrated in Fig. 1 was a simplified form of one he 
had used for some considerable time. A short circuit could not occur 
unless an attempt was made to move the third wire switch TS with the 
switch ES closed and the resistance cutout, in which case an are might 


* This method was described in Mr. R. C. Quin’s Paper before the 
Municipal Electrical Association in 1897 (The Electrician, Vol. XXXIX., 
р. 437). This Paper is also alluded to in Mr. Raphael’s remarks which 


* follow.—Ebp. E. 
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bridge the contacts of TS. If the neutral was sound there should be no 
appreciable “ kick on the middle wire ammeter when either of the 
outers was earthed. Considerable experience led him to prefer the 
induction methods of fault localising, which had proved almost infallible 
on mains without armouring or lead covering. After writing the Paper he 
looked through the second edition of Mr. Raphael’s book in which induc- 
tion methods as well as loop methods were described, but had found no 
cause to alter his views. With regard to the double break method 
mentioned by Mr. Barnard, he thought if serious trouble arose in using 
the simple induction method, a loop test was to be preferred. Mr. 
Barnard’s remarks corroborated what was a generally admitted fact and 
one which, perhaps, he could not sufficiently emphasise, that the induction 
test could not be universally employed and that it had many shortcomings 
when attempted on a system of mains other than a solid system without 
metallic sheathing. Coming to Mr. Trotter's remarks, he said that the 
interchangeable blocks in the network boxes were designed to make the 
system of mains more flexible without increasing the number of street 
boxes. Mains engineers would regret that Mr. Trotter’s wide experience 
had caused him to form a generally unfavourable opinion of their ability 
to design satisfactory street boxes, but he was very glad to know that his 
remarks could not apply to the boxes shown in Fig. 7. He had had eight 
years’ experience with some hundreds of these boxes, and could not 
recall a short-circuit in them except an occasional one, common to boxes 
of all types, and caused by carelessness of workmen when manipulating the 
connections. These, he took it, could hardly be classed as explosions 
even by the police. He would have liked to know the nature of Mr. 
Trotter’s objection to the use of fibre in the construction of the fuse- 
block. The question of insulation did not occur, and it was not proposed 
to use this material where the fuses would be normally heated. It was 
mechanically superior to porcelain as a support for the bars, and was 
unaffected by the sudden blowing of a fuse. The fibre fuse block had 
been short-circuited across 440 volts without suffering any harm. 


EXPERIMENTS WITH A NEW PRIMARY CELL.* 


BY E. GEO. P. BOUSFIELD. 


This cell was invented some four or five years ago by Mr. W. R. 
Bousfield, M.A., K.C., M.P., these experiments connected with it 
being afterwards carried out by myself. The cell consists of an 
inner porous pot containing nitric acid and & carbon pole, and of an 
outer vessel containing sodium hydrate solution and a metal pole, 
preferably zinc. Experiments show that the best results are 
obtained by using nitric acid of maximum conductivity —namely, 
a 31 per cent. solution, and sodium hydrate of maximum conduc- 
tivity, or of a strength slightly below this —7.е., a solution of from 
19 to 15 per cent. Using these solutions with zinc and carbon poles 
on open circuit, an E.M.F. of 2:6 volts may be obtained. Not only 
does the cell possess this comparatively high E.M.F., but it may 
be short-circuited far longer than most cells before it runs down. 

A cell containing about 4 litre of the dilute nitric acid and about 
13 litres of the sodium hydrate solution, the zinc having an immersed 
area of about 800 sq. cm., was short-circuited through an ampere- 
meter. The resistance of the amperemeter was about 0:05 ohm, 
that of the wires, &c., about 0:05 ohm, and the resistance of the 
cell at starting about 0:51 ohm, making a total resistance of 
0°61 ohm. The following were the results obtained :— 


Cell resistance. Total resistance. 


| | 
Time. | Amperes. | Volts. Ohms: | Ohms. 
At start 4:18 2:55 0:51 | 0 61 
l minute 8:91 2°42 0:51 | 0:61 
4 hour 3:61 2:22 Ps T 
$ „ 2:80 171 
l „ 2:61 1:61 T T 
1j hours 2:55 1:57 0 52 0:52 
11 » 2:51 1:55 gà i 
2} „, 2:38 1:45 | 15 
21 „ | 2:24 1:39 Dx 
34 „ 2:19 1:36 ВЕ 
3$ „, 205 | 129 m m 
44 „. 1:99 1:35 0°53 0:63 
6 „, 175 1:14 58 id 
2i 1 1:39 0:04 0:58 0 68 
93 „, 1:22 0:84 0:59 0 69 
10$ „ 1:04 0:78 0:6 07 
20 0:52 0:89 0 99 


| 0:516 
These tables are represented in the accompanying curves (I). 


By using solutions of considerably higher resistances, the time 
during which the cell may be run is increased materially. The 
current, of course, 1s much less, and the character of the curve 
obtained is changed. In the following experiment I used a smaller 
cell than before, containing 35 per cent. nitric acid and 7 per cent. 
sodiuin hydrate solution. The cell was short-circuited through the 
sanie amperemeter. It will be seen that the current remains 
almost constant for the first 15 or 20 hours. 


* Paper read before the Faraday Society on Wednesday. 


Time. 


Amperes Time. Amperes 
At start 14 10 hours .......... is 078 
à hour ............ 0:8 N 0:65 
4 hours ............ 0:8 DB. ur eis c WU SO 0:5 
Bb. ue wot us 0:8 S n . 02 


Acids other than nitric were experimented with. Some of them 
gave higher E.M.F.s than nitric acid, but no other acid possessed 
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the same lasting powers." The cell in all cases seemed to exhaust 
itself in the space of about half-an-hour when short-circuited through 
the amperemeter. 

The effect of using various metals instead of zine was also tried ; 
some of these gave higher E. M. F.s than the zinc, but as in the cases 
of the different acids, the high readings were quite transitory. The 
following table shows some of the E M.F.s obtained with these 
different acids and metals, the acids in all cases being of maximum 
conductivityt: — 


Nitric Acid. Sulphuric Acid. 


Me EMF. | e E. M. r. 
Copper 24 Copper 235 
ee 2˙6 / ³ • A 2:65 
Iron 2.223) y ex 2:65 | THON: v eR E P 265 
Magnesium ........ S027 Magnesium .......... 2°75 
Aluminium .......... 2:75 Aluminium .......... 2:8 

Hydrochloric Acid. Chromic Acid, 
Copper есеи 2:25 Copper 222p 9s eds 24 
Лүк Ж ҮЛЕК ОАР 2:4 ZAG RTT 2:6 
Rn ans 2:4 Ie se we S RO RES 2-65 
Magnesium .......... 2:5 Magnesium .......... 2:8 
Aluminium .......... 2:55 Aluminium .......... 2'8 


In all the above cases the aluminium and magnesium were very 
rapidly dissolved, with considerable gasing. With the zinc the 


Time, Hours. 0 b 10 15 20 25 30 35 4) 


gasing was not nearly so marked. The zinc was slowly dissolved, 
forming a gelatinous precipitate which, on analysis, proved to 
sodiuin zincate. 

Experiments were also tried with two carbon poles, instead of 
using one carbon aud one metal pole. As was to be expected, à 


!!!.. irm RE cr ... TT—-t——r [ꝰj]:ꝓ]: ä a MEE 
Norz.— The accompanying sketch is a diagram of the apparatus used 
ia these experiments. A. . . . A is a resistance of about 100,000 ohms. 
B is the cell to be tested. D represents three small dry cells. K is the 
amperemeter in the short circuit. G isthe galvanometer. By means of 
the Morse key M, I break the short circuit and simultaneously pass the 
current through the galvanometer and the resistance. In this way, by 
balancing the current from D against the current from B (by moving the 


| D 
\ 


point P until there is no movement of G), one can read the voltage direct 
оп A. . A, suitable adjustments for so doing having been once made. 
By tapping the Morse key smartly the voltage can thus be read before it 
has had time to change substantially. 


* About 20 intermediate readings were taken, but for the sake of brevity 
these are omitted. . 
f These readings were taken оп open circuit." 
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considerable E.M.F. was still present. This E.M.F., however, I 
did not succeed in obtaining very constant; it varied considerably 
with the carbons used, the extreme E.M.F.’s registered being 
1 volts and 18 volts. The mean E:M.F. worked ort for a large 
number of experiments was 1:85 volts. This is no doubt an example 
of an E.M.F, which is commonly put down to the difference in 
velocity of the ions of the respective liquids.* 

From the above results I think that we may conclude that the 
E.M.F. of the cell is made up thus: E.M.F. due to two liquids in 
contact, 1:35 volts; E. M. F. due to introduction of soluble zinc pole, 
0:95 volt; total E. M. F., 2:6 volts. 


=e нынын E 


CONTEMPORARY ELECTRICAL SCIENCE. 
(Compiled by E. E. FouRNIER D’ALBE. | 


Radium Emanation.—J. A. McClelland investigates the 
important question as to whether the emanation given off by 
ке үе is charged, with a view to shedding some light on the 
genesis of the emanation. Hoe comes to the conclusion that 
the emanation is not charged, and herein he corroborates 
Rutherford’s result. He used an arrangement of two glass 
jars, one of which was used as a generator, and the other as a 
receptacle of radium emanation. Out of the latter the emana- 
tion passed through a tube packed with glass wool to another 
containing an electrode connected with an electrometer. The 
glass wool was there to intercept dust particles, which might be 
electrified by friction. "The author found that the effect upon 
the electrometer remained the same whether the air admitted 
to the measuring tube contained emanation or not. The author 
next calculates the effect to be looked for, in order to deter- 
mine whether it is below the limit of observation. He assumes 
that each emanation particle has a charge equal to that carried 
by the gaseous ion. A deflection of one scale division would 
then have been produced by admitting into the measuring 
vessel a charge of 24 х 107'* electromagnetic units. From 
measurements of the ionisation produced by the emanation, 
the author shows that either the emanation must have been 
uncharged, or each emanation particle would require to emit 
60,000 a-rays. Now, the mass of the a particle being of the 
same order as that of the hydrogen atom, and the emanation 
atom, having been produced by the disintegration of tho radium 
each emanation particle could not possibly emit more than about 
200 a-rays. The fact that the omanation is uncharged has an 
important bearing on our conception of the manner in which 
the radium uten breaks up. The radium atom certainly gives 
off positively charged particles—the a rays. The emanation 
particles cannot be what remains of the atom after the emis- 
sion of one or more «rays, because in that case it would be 
negatively charged. The atom must bave parted with an 
equal negative charge, either by the emission of negative 
particles or in some other way. 

J. А. McCLELLANDb, Phil. Mag., April, 1904. 

Гипо Activity applied to the Measurement of Capacities.—J. А. 
McClelland describes a method at once simple and accurate, 
suitable for the determination of capacities of any magnitude 
down to a few microfarads, or even less. The method is based 
on the fact that the ionisation current that can be obtained by 
the use of a radio-active substance like uranium is extremely 
constant, and can be made so small that the time taken to 
ee a condenser by it can be accurately measured. This 
small constant current is used, first, to charge one condenser 
to a given potential, and then a second condenser is charged 
to the same potential, and the time taken in the two cases 
observed. This gives the ratio of the two capacities by simply 
observing two intervals of time. To use the method it is not 
necessary to have a supply of radium. Uranium is better in 
some respects, and is found in every laboratory. A few 
grammes of uranium nitrate are spread on a sheet of paper 
and placed on an insulated metal plate surmounted by another 
insulated plate connected to a battery of some 200 test-tube 
cells. As soon as the difference of potential between the 
two plates has attained the maximum, the current becomes 


* Cf. Becquerel's cell, consisting of platinum plates in acid and caustic 
potash respectively. 


constant, and may be used for capacity measurements. 
Since the maximum current is a saturation current no 
ordinary change in the E.M.F. supplied will affect it. The 
author quotes some results to show the great accuracy 
and wide range of the method. The latter extends from 
about Imfd. to 1 micro-microfarad. One of the chief advan- 
tages of the method is that, from the nature of the appa- 
ratus used, it is scarcely possible for any serious source of 
error to come in without detection. A faulty insulation, for 
instance, can easily be guarded against. The only quantity 
requiring to be measured is an interval of time, which can be 
done with great accuracy. 
(J. A. MeCLELLAN D, Phil. Mag., April, 1904.) 


Magnetic Effect of Electric Contertiun.— W. Sutherland points 
out that in the experiments carried out by the collaboration 
of Crémieu and Pender practically the whole of the difficulty 
in reconciling the apparently contradictory results obtained by 
Rowland and his pupils, and Róntgen, Himstedt and others 
on the one hand, and Crémieu on the other, concerning the 
magnetic effects of electric convection, was traced to the fact 
that Crémieu covered his metallic electrified surfaces with solid 
dielectric. The solid dielectric rotating with the charged 
metallic disc reduces the magnetic effect considerably, so as 
In some experiments to make it appear to vanish. In this 
connection, the author calls attention to a theoretical source of 
error in electrostatic theory owing to a neglected motion of 
the cther. According to the usual electrostatic principles, 
the work done in conveying a unit charge across a condenser 
having a dielectric of capacity К is (E, - E,), K. In reality, 
it is simply E, – E. The former value only gives the work due 
toa certain displacement of the unit charge relative to the 
matter of the two plates. But there has been also a displace- 
ment of the ether relative to the two plates, and the work due 
to this ether displacement is (E, - E;) (1—1/K). The expres- 
sion for the displacement of the ether is just what is required 
by Fresnel's theory that the velocity of the ether in a moving 
transparent body is 1—1 ½ of that of the body, whose index 
of refraction is ш. Such an electrical case of Tresnel's law 
occurs in the phenomena of ionisation, and the Crémieu-Pender 
effect is another case. Experiment so far strengthens the 
theory that the magnetic effect of electric convection is due to 
the slip between electricity and ether, and not to the relative 
motion of electricity and remote ether. 

[W. SurHERLAND, Phil. Mug., April, 1904.] 


Differential Method of Observing N-rays.—In order to avoid 
subjective sources of error, J. Масе de Lepinay has devised 
a contrast method, by means of which a number of people 
who could see nothing before have been enabled to confirm 
the N-ray effects. The method is based upon Blondlot’s 
observation that the impact of N-rays changes the distribution 
of the radiation from a sulphide screen, increasing it in a 
direction normal to the surface and diminishing it in a direc- 
tion tangential to the surface. The author mounts two strips 
of sulphide close together, one of them being a narrow line 
2mm. thick, and the other a strip 25cm. long, but inclined at 
an angle of 1deg. to the line of vision, so as to appear about 
the same thickness as the former. The two strips are mounted 
in such a manner that they appear to form the figure 7, the 
oblique branch being viewed normally. The strip viewed tan- 
gentially is made somewhat more luminous than the other, so 
that the two strips appear equally bright under normal con- 
ditions. If now they are simultaneously exposed to a source 
of N-rays such as a sounding body, the strip viewed normally 
is seen to shine out, while the other darkens, and sometimes 
disappears altogether. It is possible, and even advantageous, 
to employ a luminosity much greater than that ordinarily used 
in N-ray experiments. The surface viewed tangentially must 
have a very fine grain. The best way of mounting the sulphide 
powder is to fix it by means of collodion or a rubber solution 
on a copper plate slightly roughened by an electrolytic deposit. 
Radiation from one surface to the other must be intercepted 
by means of a lead screen. 

(J. Mack ре LH IN ax, Comptes Rendus, March 28, 1904.] 
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TESTING ELECTRICITY SUPPLY NETWORKS. 


In the very early days of electric lighting, the average 
central station engineer's knowledge with regard to cables 
was limited. He had an intimate acquaintance with all the 
details of his system within the station itself, from the stoking 


floor to the switchboard, and he often constructed the latter 


piece of apparatus himself with the assistance of a carpenter. 
He knew that houses should be wired according to the then 
existing Phoenix rules, with wooden casing, rubber cables, 
and plenty of pure rubber, rubber tape and rubber solution. 
But with regard to the connection between the switchboard 
and the consumer, he left himself largely in the hands of the 
cable manufacturer. He knew that rubber was waterproof 
and that there was a race of cable jointers who could make 
watertight joints in rubber-covered cables. He distrusted 
cables insulated with impregnated fibre or paper, because 
these materials were not waterproof, and the lead that pro- 
tected them had to be jointed by plumbers who might have 
no friendly feelings towards those endeavouring to supersede 
gas and gas-pipes by new methods. Lead was also regarded 
as a perishable substance, as in America it had been found 
that it was attacked by certain soils and by creosoted timber. 
There were, of course, some engineers well in advance of their 
times; but the majority preferred to order vulcanised rubber 
cables and vulcanised joints with a time guarantee, or else 
lead-covered or bitumen-insulated cables with a much longer 
time guarantee, and then to telegraph for the cable-maker's 
man if trouble occurred on the mains. But things have 
changed since then. Every electricity works engineer is now 
conversant with the properties of tho various classes of cable 
and has some acquaintance with the materials of which they 
are manufactured, and he has had opportunities of forming an 
opinion from his own experience of the relative merits and 
demerits of the scveral methods of laying mains. Morcover, 
attached to the staff of every electricity works of large size 18 
a mains engineer who possesses special knowledge of these 
matters, and who, as often as not, has been an employ¢ of а 
cable manufacturing firm. In spite of this, however, there is 
one branch of electric light and power cable engineering which 
is much neglected, and that is the testing of the mains. No 
doubt in the largest works this is done regularly and systemati- 
cally, aud definite rules of. procedure are in force in the event 
of faults developing on the network; but in the vast majority of 
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electricity undertakings the testing of mains is almost dis- 
regarded, and so far as the localisation of faults is concerned, 
choice is still made between two methods, that known as the 
“cut-and-try,” and the "'telegram-to-cable-maker" already 
referred to. It is too frequently forgotten that defects in any 
other part of the supply station plant and machinery are 
visible by inspection, while the position of a leak in an under- 
ground cable does not always assert itself automatically. No 
“testing” is necessary to localise a leaking steam joint, a hot 
bearing or a burnt-out armature coil, the position is usually 
` immediately apparent to one of the five senses; but, on the 
other hand, even when a leak on the network is bad enough 
to blow a feeder or network fuse, this by no means indicates 
the precise spot at which the damage has occurred. We need 
not here enlarge upon what have almost become truisms, that the 
network is the only part of the system which is not duplicated 
and that the network nevertheless frequently represents about 
half the capital spent upon the whole undertaking. 

The reason of this neglect is to be sought in the antipathy of 
the average station engineer, who prides himself on being a 
* practical " man, to anything resembling laboratory tests and 
any calculations more wasting of brain tissue than the division 
of the various items of his expenditure by the number of units 
he has sold. A reflecting galvanometer, a potentiometer, or 
any instrument with lacquered brass blocks and terminals is 
often merely kept for ornament, and as often such instruments 
are excluded from a station with as much rigour as an inquisi- 
tive and short-sighted science student would be kept away from 
the high-tension machinery. This attitude is regretable. 
Periodical tests of the insulation of a network—and by 
tests we mean actual quantitative measurements—can be 
carried out with instruments no more delicate than those 
which are erected on the switchboard of every modern elec- 
tricity works, and by men possessing only a very limited 
knowledge of electrical engineering. True, it requires a little 
more than this to be able to appreciate to the ful] the exact 
nature and principle of the tests and the suitability of the 
instruments employed, and it is advisable to have this know- 
ledge just as it is advisable for every station engineer to 
understand something of dynamo construction and the pro- 
perties of steam. . The same applies to fault localisation. By 
carrying out simple instructions there is no reason why even 
the shiftiest shift engineer should not be able, if it were 
necessary, to localise а fault in a network within a yard or 
two, and eliminate it with far less disturbance to the con- 
tinuity of supply than by means of the cut-and-try method. 
Of course, there is room for refinements, and the engineer who 
is not above taking an interest in such matters should be 
able to discover and remove the fault before it has become bad 
enough to affect the supply at all or do any damage. For this 
more delicate instruments may sometimes be necessary, but 
the exact position of a fairly bad leak or short-circuit can be 
discovered without the use of any elaborate or costly ins‘ru- 
ments. All this should be common knowledge, for during the 
last ten years a number of articles and Papers, and,some books, 
have been published on the subject. Still, additional Papers 
upon it are not unwelcome, for even if they do not suggest any 
new methods—and the old ones are now so fully developed as 
to answer almost every purpose in practice—they can still 
relate in what manner and with what success the existing 
methods have been applied in particular circumstances. Mr. 
GROVES’ Paper and the discussion upon it—published in this 
issue of The Electrician —performs this useful function, and also 
serves to call attention once more to the importance of testing 
electricity supply networks and the ease with which these 
tests may be made. 


REVIEWS. 


(Copies of the undermentioned work can be had from ТЛе Neotrisian Office, 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign Docks) 


— — 
Dynamo- Electric Machinery: A Manual for Students of Electro- 
technics. By SinvANvs P. Тномрвох, F. R. S. 7th Edition. Vol. I. 
Continuous-current Machines. (London: E. and F. N. Spon; 
New York: Spon and Chamberlain.) 1904. 308. net. 


During the eight years which have elapsed since the last 
English edition of this work appeared, electric science and 
industry have progressed at an ever-increasing rate, and Prof. 
S. P. Thompson's book, being a truthful record of events past 
and present, has undergone a corresponding evolution. In 
bulk it has grown to an inconvenient size, containing, indeed, 
nearly 1,000 pages, and this notwithstanding the fact that the 
ү under review deals with continuous-current machinery 
only. 

After some brief historical notes (which Prof. Thompson 
always knows how to make interesting), the author opens the 
subject by explaining the general principles of dynamo-electric 
machines. No student could wish for a clearer exposition of 
these, and the pages dealing with the process of commutation 
deserve special commendation. Then follows a full considera- 
tion of ap indies and magnetic fields, leading to their appli- 
cation to the magnetic circuit of dynamo- electric machines. 
Numerous curves and formule are given, often worked out 
for flux densities both per square centimetre and square inch. 
It is doubtless useful for the dynamo designer to have both 
sets of constants worked out ready for him, but it swells the 
aize of the book. The meaning of a sentence on p. 137 is not 
quite clear. In giving the result of a detailed examinaticn 
of the fluxes passing through the various parts of a six-polar 
dynamo, the author says: — The yoke appears to be of 
insufficient section, as the flux through No. 8 [the yoke] 
is less than half of that through Nos. 5 or 6 [the poles]. 
Surely it must be less than half, as there must always 
be some magnetic leakage. Then follows an excellent chapter 
on “Copper Calculations,” dealing with both theory and prac- 
tice. <A similar criticism, however, may be made as that men- 
tioned in connection with the previous chapter, viz., that there 
is almost a superabundance of tables and data which are easily 
calculable from one another— all tending to increz se the size 
and cost of the book. It may be added, by the way, that 
some dynamo designers may take exception to the statement 
on p. 185 that “in the case of enclosed motors, without 
any resort to artificial cooling, it is difficult to prevent the 
internal temperature from rising by as much as 100°C. above 
that of the surrounding air.” The word “artificial” is 
unhappy; it is merely a question of design. Insulating 
materials are treated well in the next chapter and valuable 
information with regard to them is given. 

Armature reactions and commutator phenomena are then 
lucidly explained. The elementary theory of the dynamo is 
treated in the next section in a manner which should quite fulfil 
requirements both of the student and the budding dynamo 
designer, and the following part of the book, dealing with the 
more usual forms of armature windings, also comes up to 
expectations, the various forms of windings being made 
very clear by a series of excellent diagrams, some of 
which are coloured. The latter part of the dynamo section of 
the book is given up largely to the practical side of dynamo 
construction and to the diéciseton of special types. The 
detailed examination of the design of several modern dynamos 
should be of particular value. Some space is devoted, though 
not quite as much as might be desired, to high-speed dynamos 
for direct driving by steam turbines, and a few designs of 
machines actually constructed are appended. Continuous- 
eurrent motors, their regulators, rheostats, controllers and 
starters are then fully treated, and the book concludes with a 
well-written chapter on the testing and management of electric 
machinery. Mention must also be made of the collection at 
the back of the book of the beautifully-executed plates, repre- 
senting, in section and elevation, a number of electric machines 
to scale. The detail construction of these appears quite up 
to date, and they are, therefore, of real value in aiding the 
designer in his work, 
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To sum up, the book contains a vast amount of useful 
information, and appears free from serious errors, although 
a few misprints and repetitions are inseparable from a work of 
this magnitude. A feature of the book is the complete 
bibliography which covers a wide range of English, Conti- 
nental and American publications, both ancient and modern. 


The Depreciation of Factories, Mines and Industrial Under- 
takings, and their Valuation. By Ewine MArkESOx, M. Inst. C. E. 
8rd edition. (London: E. and F. N. Spon.) 7s. 6d. net. 


This is a clearly written, clearly arranged little volume 
dealing with a subject full of perplexities and debatable 
points. Indeed,an intelligent son of Japan, anxious to obtain 
a knowledge of the leading principles of Western industrialism, 
would rise from the perusal of a treatise such as Mr. Matheson's 
with a feeling akin to despair; he would of a surety conclude 
that it was easier far for a camel to pass through the eye of a 
needle than for the owner of machinery to “ depreciate ” it 
correctly, or for the intending buyer of a factory to appraise 
its value accurately. This is the fault of the subject, how- 
ever, not of the author, who is throughout as lucid and to the 
point as the circumstances of the case permit. 

The work is divided into two parts, relating respectively to 
* Depreciation " and ** Valuation." In regard to the former a 
sentence in the preface to the second edition should be written 
over the portals of the board room of every industrial under- 
taking and solemnly recited at every meeting of directors 
called “to consider on a dividend." The sentence is as 
follows :—“ Profits are not gained until the loss by 
the wearing out of the machinery of production is provided 
for" and, as the author remarks further on in the work, “ It 
must always be remembered that to depreciate plant is to 
provide for contingencies, as well as for the rate of wearing 
out which may be immediately visible." And the contingencies 
are many; obsolescence, change of fashion, decay of trade, 
removal of trade, varying tariffs, &c. We are inclined to 
think that limited liability companies more frequently yield 
to the temptation of shirking this all important question of 
depreciation than did the old individualistic, family or partner- 
ship concerns. <A sensible business man sees very well that 
inadequate allowances for depreciation now mean inadequate 
allowances to his sons and daughters presently, and he is wise 
in time. Directors, on the other hand, have no such imme- 
diate and personal inducements to depreciate properly, and 
generally yield to the “natural tendency to write off for 
lepreciation in proportion to the profits rather than to the 
deterioration." And if profits range low over a long period, 
the new board has a nasty situation to face. 

As the author rightly points out, a municipal trading under- 
taking requires, in addition to making proper provision for 
depreciation, to build up a substantial general reserve fund 
even more than a company does. Only a portion of a joint- 
stock company's capital is in debentures, whilst the whole of 
the trading capital of a municipality is of this character, and 
full interest must be paid regularly; this can only come 
out of present or past profits, or out of the pockets of the 
ratepayers. 

The keynote to the section оп “ Valuation” is contained in 
the first sentence“ Value is a term which has different sig- 
nifications, according to the circumstances in which it is used." 
“Value” is not, indeed, peculiar in this respect, but we must 
confess we have never before seen the many significations of this 
little dissyllable treated of in such an interesting and instructive 
manner. 


O'Gorman's Motor Pocket-Book. By Mervyn O’Gorman. (London: 
Archibald Constable & Co., Ltd.) 7s. 6d. 

This little book contains a large amount of reliable informa- 
tion relating to petrol cars, nct much relating to steam cars, 
and nothing at all about electric cars. Arranged in alpha- 
betical order, with the corresponding French and German 
equivalents to the various headings, it forms a most useful 
addition to the ''stock-in.trade" of the amateur motor-car 
enthusiast. For the beginner it should not be left at home 
with the library, but should have a permanent place assigned 
to it along with spanners, oilers, spares and the rest of the 
paraphernalia inseparable from a motor car. It may prove a 


friend in need to many a novice, and even old and experienced 
motorists may find useful hints within its covers, but the 
latter have the advantage of practical experience, the equiva- 
lent of which can never be given by a book, no matter how good. 
In one item of electrical information volunteered, the author 
is just a little unfortunate, for, on p. 18, he counsels his 
readers to discharge accumulators before removing the acid if 
ever it should be necessary to send the accumulators by post! 
He even goes further and gives directions as to how this 
operation should be performed. On the whole, however, the 
book is an admirable one, and we can confidently recommend 
it to those persons for whom it is written. 


POWER SCHEMES. 


A discussion on “ Power Schemes— Projected and in Opera- 
tion” took place at the Leeds Local Section of the Institution 
of Electrical Engineers on March 24th :— 


Mr. W. B. WOODHOUSE, in opening the debate in favour of power 
schemes, said his first argument was that the actual working reaults of 
electricity stations showed that the cost of generating electricity decreased 
as the size of the generating station increased, and his second argument 
was that an improvement in load-factor meant & decrease in generating 
costs. With any particular class of consumer there was a maximum 
load-factor beyond which it was impossible to go, and the only way of 
improving the state of affairs was by supplying other classes of con- 
sumers in addition; such consumers having different requirements, 
increased the load.factor because of the diversity of time of their 
maximum demands. Hence the generating costs varied inversely as the 
product of maximum load and load-factor. Regarding the influence of 
capital charges, the capital expenditure per kilowatt decreased with the 
size of generating unit, the proportion of spare plant was independent of 
load-factor and decreased in inverse ratio to the size of the station, and 
the capital charge on idle plant was therefore less in the case of 
a large station. The cost of transmission and distribution increased 
with distance, but decreased with an increase of pressure. 
these conditions he considered to be in favour of supply from a 
power company, feeding a large area and giving a bulk supply to various 
districts. The real problem of electricity supply was not so much 
in the choice between one largo station and a number of small ones 
as in the cost of energy to the consumers. This meant that cheap 
production and efficient distribution should be carefully studied, and this 
could be best done by one large central organisation. The Newcastle- 
upon-Tyne Company, although starting as an ordinary supply company, 
was the first actual power company in England, and its charges were lower 
than those of any other company in the United Kingdom which was not 
a power company. After briefly describing the Yorkshire power scheme, 


he said that any distinction between current used for power and current 


Production cost. 

| - — Total e pr 
Popula Works oost | per unit | Load- Power 

Town. tion, Works and half lat switch-|factor Co 

cost. |management| board. are 
ge. 

expenses. 

^| d. р d. d. x d. 

Bangor ........ 11,800 | 2°95 3:46 407 | 098, 2325 
Barking Town 25,000 | 1:43 171 1:94 [15:96 | 1°57 
Barnes : 20,000 | 1:39 1:84 9-51 J12•22 1°87 
Bray. 8,000 | 3:01 8:34 3:57 |1678 | 162 
Bury St. Edmunds, 16,700 | 1:56 1:72 201 [1648 | 162 
Buxton ........ | 11,000 | 2:61 2:98 8:97 8:26 | 2:27 
Colne .......... 23,000 | 2:13 2-90 4:48 |12:48 | 1:92 
Colwyn Bay ...., 9,000 2:04 2:46 3:03 6:70 | 2°64 
Dartford ........ | 18,600 | 2-07 2-58 3-11 [16°54 | 1:62 
Epsom.......... | 10,900 | 2:69 3:16 4-01 8°36 | 233 
Fareham ........ | 8,200 | 2-17 2:59 328 [13-00] 1:81 
Heckmondwike .. 9,500 | 0:87 1:46 2:32 867, 229 
Hereford ........ 21,400 | 1:39 1:79 2-68 8:45 | 2:31 
Horsham........ | 9,400 | 2-87 3-52 4:62 807 | 238 
Hoylake ........ 10,900 | 2°36 2°74 3:38 [11:55 | 1:90 
King’s Lynn .... 20,300 | 1:03 1:24 155 ]1476 | 1°59 
Llandudno ...... 9,300 | 1:65 2:04 2:41 8°58 | 2:13 
Monmouth ...... | 5,400 | 0-91 1:44 2:21 |1819 | 159 
Могіеу.......... | 23.600 | 2:31 2:82 349 [1076 | 2:01 
Rathmines ...... 20,000 | 1:23 1:49 1:77 11885) 141 
Redditch ........ 13,500 | 2:07 2:29 2°52  |13:67 | 1:73 
St. Annes 4,000 | 1:12 1:50 1:84 [14:09 ; 1:76 
Stafford ........ 20,900 | 1:30 1:47 2:01 14:44 1:70 
Stirling ........ 18,400 | 1:51 1:77 9:35 112-90 1:78 
Sutton Coldfield.. 16,000 | 1:50 1:84 9:97 |1084, 201 
Thornton ...... 21,800 | 1:05 1:29 163 [12°77 | 162 
Torquay ........ 20,000 | 2:39 2-75 4922 [12:01 | ]:80 
Whitby /........ 11,800 | 2-74 3°93 5:04 5°38 - 310 
Whitehaven 19,300 | 1:55 1:95 243 |!617 1:57 
Wrexham ...... 15,000 | 2:07 2:42 295 | 606! 275 
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used for lighting was an artificial one, which must in time disappear, as 
the governing factors in the costs of generating were quantity and load- 
factor. The Yorkshire Company made no such distinction. The above 
table was put forward as showing the prices charged for energy by 
different undertakings in districts of 20,000 and less inhabitants, and it 
would be seen in most cases the company's figures were lower than those 
of the local undertakings. In making this comparison, the works costs 
and half the general expenses should be added together to obtain the pro- 
duction costs, and to this had been added interest at 34 per cent. on the 
money spent on the station, the resultant figures giving the total cost of 
current delivered at the switchboard just asit would be obtained from the 
company as a bulk supply. 

Mr. W. EMMOTT, for the opposition, said he should discuss whether 
there was any necessity at all in thls country for large power schemes. 
He took as an example the Yorkshire Electric Power Со. which was 
supplying an area of 1,800 square miles from four stations, the total 
number of municipal undertakings already at work in this area being 11, 
and any increase in the demand for energy for lighting and power could 
be met as well by the latter as by the Power Company. The mean value 
of the generating costs of 11 stations in the area was 0°89d. and the mean 
load-factor 12:89, which was very satisfactory. The total costs, 1 5d. per 
unit, did not come out quite so favourably owing to the separate renta, 
rates and management expenses which, in the case of a power company, 
would only occur at four stations instead of 11. The fact, however, of 
the supply being distributed over 11 centres with efficient management at 
each, was one of his soundest arguments against power schemes, as it 
provided the most perfect system of supply which it was possible to con- 
ceive, the liability to shut down for any length of time being very remote. 
The works costs of the municipal undertakings would be considerably 
reduced if they had an output such as the Power Company estimated, 
while any saving which might be effected by the Power Company in fuel 
costs would be swallowed up by the costs of transmission. In evidence 
given on bel:alf of the Power Company, it was sta'ed that the cost of 
feeders might be taken at £1,000 per 500 н.г. per mile, which did not 
include the cost of laying. As for the argument that the Power Company 
was in close proximity to the Yorkshire coal fields, he need only mention 
that many municipal generating stations were equally well situated,and that 
the ‘ generating station on a pit hill " boom had been dead for some time. 
The fact that the Newcastle-upon-Tyne Electric Supply Co. had grown 
by various increments in area from an electric light undertaking toa 
power undertaking of considerable magnitude proved that each muni- 
cipal supply might become a relatively large power scheme. The 
argument that existing municipal stations were equipped with small 
and inefficient engines did not apply, as larger engines could easily be 
installed if only the load were forthcoming, and he did not doubt that 
any one of the stations in the area would be glad to supply at the rates 
quoted by the power companies. 

Mr. FEDDEN said the question of the relative advantages possessed 
by an electricity supply from one large undertaking versus a number of 
sinail undertakings appeared to him to be somewhat analogous to the 
present naval question of ‘large ironclads versus torpedo boats or 
smaller fighting weights generally and to judge from recent develop- 
ments the advantage was with the smaller craft. 'The tendency of the 
large concern was to become so large that the head hardly knew what 
the tail was doing, and a sub-division of responsibility among smaller 
units was the proper solution to the difficulty. Industrial towns of 
50,000 inhabitants and upwards and residential and commercial towns 
of somewhat larger size might embark with confidence on their own 
5 supply undertakings. The comparatively small advantage to 
be gained in cost of production in a plant of, say, 25,000 н.р. over one 
of 5,000 н.р. was likely to be swam in the excessive capital charges 
for distributing mains to which the big transmission schemes must 
always be subjected so long as they were compelled to use the present 
costly system of buried cables. He felt, however, that there was a 
great field for the bulk system of supplying energy to smaller communities 
and isolated works, mines, interurban railways, &c., and certainly for the 
supersession of the countless engines and boilers employed in industrial 
operations throughout the country. 

Mr. E. H. CRAPPER said that the fact had not been mentioned that 
where power schemes had been adopted new trades had sprung up in the 
district. In all large power schemes he considered it was very difficult 
to see how they were going to pay. 

Mr. A.B. MOUNTAIN said he was opposed to the idea of a power 
company supplying a large area from one central point, or even from 
three or four, but he thought a central authority controlling a number of 
small concerns would work very well. The Yorkshire Electric Power Co. 
was distributing over 1,800 square miles. In that area there was a popu- 
lation of 24 millions, of which 1,700,000 was already supplied by 
different undertakings, thus leaving to the Power Company a population 
of only 800,000, scattered over 1,650 square miles. 

Mr. WOODHOUSE, in reply to Mr. Emmott, stated that 600kw. could 
be transmitted through a cable costing £1,000 per mile laid. The small 
undertakings which had been pointed out did not pay for some years, one 
having run for 11 years, and was still losing £1,400 a year. He did not 
agree with Mr. Fedden that a power scheme might be too large to be pro- 
perly managed, as the same argument might be applied to railway com- 
panies. He, personally, did not favour small stations, but the power 
companies had put down a number of small stations at first, and when 
the load had developed they removed the generating plant and linked up 
to one large power station. He regretted that the available population 
in the Yorkshire Company’s district was only 800,000, but it must not be 
forgotten that the area included nearly all the collieries and many very 
large power users, so that an enormous demand might be expected even 
in sparsely populated districts. 


A GENERAL DIAGRAM FOR ALTERNATORS. 


Prof. F. Niethammer, referring to Mr. B. A. Behrend’s article on 
“The Experimental Basis for the Theory of the Regulation of 
Alternators,” published in the The Electrician of January ist, 
sends us the following description of a general three-phase diagram 
which he developed some years ago. His method was published 
at the time in the German technical press, and Mr. Niethammer 


Fro. 1. 


informs us that he used the method with success for determining 
the regulation and other characteristic properties of the alternating- 
current machinery made by the Union Elektricitiits-Gesellschaft 
when chief electrical engineer to this firm. — By slightly modifying 
the method it may, he says, be used for all kinds of polyphase 
machinery— viz., asynchronous and synchronous motors, converters, 
double-current generators, potential regulators, &c. 
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In Fig. 1, which represents the generator diagram, E, = terminal 
voltage per phase, I=armature current per phase, E, — resistance 
drop per phase (in ү with I), and cog P= power-factor of load. 

AW,=mean value of armature ,mpere-turns per pole= 
2˙7c "Eb 49 rs), where P: та ratio of 

7 
pole aro to pole pitch, Z number of conductors per phase, 2p = 
number of poles, c'—a factor, decreasing with inoreasing cir- 
cumferential breadth of the winding (usually between 1 and 0:95). 
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K, = maximum magnetic flux in the armature, and E = E M.F. per 
hase = cnZK,10-* (in which n=frequency and c=form-factor 

between 2 and 2:2, depending on the type of winding used). — 

K', =magnetic stray flux in the armature and in phase with I, 
and E, armature stray voltage = 22nZK,10-5. ) 

К; = magnetic flux in the air-gap, and AW, = ampere-turns required 
to drive the flux K, through the armature, teeth and core and the 
flux K, through the air-gap. 

АМУ’, resultant of AW, and AWI. | 

K, = primary stray flux between poles and pole shoes, proportional 
to and in phase with AW’, It may be calculated from well-known 
formule. 
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K,=resultant magnetic flux in pole and yoke, and AWp+y 
-ampere-turns required to drive the flux Kp through pole and 
yoke, and in phase with К. 

АҮ о =total ampere-turns on field necessary to produce the 
terminal voltage Ex with a current I and a power-factor cos ф. 

E is easily deduced from the armature dimensions, and is 
=2rnLI10-8. 

L=coefficient of combined self and mutual induction in one 


Where the end connections are wound closely together, it is pre- 
ferable in many cases to put 1+C'=q. Substituting the above 
values in the equation for E,, we get: 


n. А+ C) HY 10-5, 
k being between 1:6 and 2. The former figure is the theoretical 


value, the latter figure has been obtained occasionally in experi. 
ments. 


armature phase (Z/9pqY pqA(1-F c-- cy), this formule being derived 
from fundamental principles; q = number of slots per pole and phase; | 
A:smagnetic conductivity for the armature stray field multiplied 
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Fio. 3. 


by 47/10 ; c— ratio of self-induction to mutual induction of the same 
phase; c = same ratio with regard to the other phases. 

Let l. embedded length of one armature conductor; 1,= free 
length of one armature conductor (length of one end connection), 
then: Л(1+с+с,) may be replaced by J , (IT C) YC 4-2, 


where Ac = magnetic conductivity of stray field per centimetre length 
of armature ; /- the same per centimetre freo length of end con- 
nection, C and C’ represent the influence of mutual induction, and 
Ap=magnetic conductivity for the magnetic lines flowing from and 
to the end flanges (see Fig. 14). 
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Fic, 7. 
07 а shape of slot as shown іп Fig. 2 it may ӨЕП be shown 
h (ha h 35 
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* For laminated pole. shoes add 0-60 / x P/; (ö S air-gap). 
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in which s— diagonal of the rectangular section of the end connection. 


The following values of 1+C and 1-- C^ g E 
phase generators :— +C generally apply to three 


q (slots per pole per phase).... 1 2 3 4 x 
„ IIC | 1:2 | 1:8 | 1:9 | 2:0 | 2˙2 


"оозе % „%%% „ „ у, узу, am 


Very often the exact diagram Fig. 1 may be replaced by that of 


Fig. 8, in which the fluxes K are replaced by the corresponding 
E. M. F. s. 


The curve I represents the total ampere-turns AW for 


E, 


Fic. 5. 


FIG. 4. 


given values of the E. M. F.s at no load. Oa=AW”,=total ampere- 
turns for armature, air-gap and frame. All other vectors are 
similarly lettered to those in Fig. 1. 

For the synchronous motor the diagram changes to that of Fig. 4. 
The letters have the same meaning as before with the only differ- 
ence that E= counter E. M. F. and In;w4 L=current corresponding 
iron and friction loss 
terminal voltage EI 

From Fig. 4 a simplified diagram may easily be deduced, similar 
to that of Fig. 3. For converters, AW, is equal to the resultant 


to iron and friction losses = 


Fio. 8. 


(geometric) armature ampere-turns, the watt coniponent of the 


alternating current being partly neutralised by the continuous 
current. For double-current generators the armature reactions 
of the continuous and three-phase currents have to be &dded 
geometrically. 

Fig. 5 shows the diagram of the usual asynchronous motor. All 
values corresponding to the primary (inducing) winding have the 
suffix 1, and those corresponding to the secondary having the 
suffix 2. K,—maximuni of magnetic flux in secondary; K",--stray 
flux in secondary, in phase with secondary current I;; K,=mag- 
netic flux in air-gap; K’,=stray flux in primary winding; К, main 
magnetic flux in primary winding; AW,=mean value of ampere- 
turns of secondary winding per pole (see explanations for Fig. 1) 
—2"U c LZjAp. 
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In this expression, Z,=conductors per secondary phase (three. 
phase), c" depends upon the type of winding, and І, secondary 
current. 

АМ. = primary ampere-turns = 2 7c'l',Z,/4p, where Z, = conductors 
per primary phase, and l'i primary current excluding losses. 

AW —ampere-turns required to drive the main flux through air- 
gap, stator and rotor—2"7c'InZi/4p, where Ти — magnetising current. 

In wel- iron losses+friction losses+terminal voltage E, per 
phase; I total primary current ; Е, = secondary E. M.F. per phase 
Sen, Lz K, 10, where n. slip per second, and c = form factor, 
varying between 1:8 and 2:2, according to the type of winding used. 

E, = primary E.M.F.=c,n,Z,K,10-*, where n, = frequency in 
primary and c, = form factor, same as с;. 

E, = voltage drop due to ohmic resistance, E, = terminal voltage 
per phase, i- phase difference between voltage and current in 
primary. | 

The stray fields K', and K”, may be replaced by the corresponding 
stray voltages E', and E”, These two voltages are obtained in a 
similar manner to those for the generators, but the value of A, has 
to be increased by an expression which takes account of the stray 
field between inner and outer slots. In the equation for the 
primary stray voltage E', therefore, we have to put 


m а h. Ra (r- da- ba) 
. os, 726 (aera) ent 
in which r',-piteh of teeth in secondary, d- air gap, and 6, = 
the value for the secondary slot corresponding to b, (Fig. 2). 
With this modification, and assuming the primary part of 
the motor to be identical with that of the generator, we have 
; 111142. 
E,=k! A ^ Le, (I TCD + 1А (+С) TM, 10-8. 
E", the secondary stray voltage, is obtained by шиши, in the 
formule all primary values for the secondary ones. Diagram 
Fig. 5 may be simplified as shown in Fig 6. 

For the first of two concatenated motors, the diagram of Fig. 5 
has to be modified, as the secondary current I: is not in phase with 
the secondary E. M. F. Ёз, but lags by an angle $», depending upon 
the self-induction of the second motor. Otherwise the diagram 
remains unaltered. 

For the compensated three-phase motor with commutator (the 
(огрев motor), the diagram Fig. 7, drawn for a leading current, 
holds good. As compared with the ordinary asynchronous motor, 
the difference consists in the fact that the resultant has to be found 
of the induced secondary E. M. F. E. and the impressed E. M. F. E. 
led to the secondary winding by the cominutator, which acta as a 
frequency changer and reduces the frequency from n, to n. The 
resultant of E: and E, —i.e., E'z, produces the secondary current Ia, 
which is approximately equal to E' r, if r} denotes the resistance 
in the secondary. In a similar manner, the diagram for the 
compensated generator is obtained. 

Finally, the working of the asynchronous generator may be 
represented by Fig. 8, in which the lettering is the same as in Fig. 5. 

Prof. Niethammer contends that all these di s may easily 
be kept in mind and may be used directly, without having to 
develop an endless number of circles and other auxiliary curves, 
which render the theory more complicated. It is also not necessary 
to develop a variety of stray field coefficients which only add to the 
difficulty, 
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CORRESPONDENCE. 
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DANGER OF ELECTROSTATIC SHOCKS. 


The unfortunate incident at Bow-road, in which death was 
attributed to an clectrostatic shock received from a cable after 
it had been discharged and disconnected, has appeared to us so 
remarkable that we have asked a few leading electrical engi- 
neers for their views on the matter, and whether they have 
experienced similar cascs of electric shock from the residual 
charge creeping up in a cable after it had been connected to a 
source of alternating current and then discharged. Among 
the replies we have received are the following :— 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR : It is certainly possible to leave a considerable residual 
charge in a cable when switching off an alternating current, and 
it frequently happens. Even from a length of 200yds. of 
cable having a capacity of about 0:035míd., after testing with 
10,000 volts, a decidedly unpleasant shock can be obtained. 
The amount of charge left in the cable of course depends on 
the value of the volts at the moment of switching off, and it 
as frequently happens that an inappreciable charge is left as 
that one of considerable value is present. The charge behaves 


exactly in the same way as a continuous-current charge—i.e., 
it takes time to soak out of the insulation, so to speak, so that 
a cable сап be short-circuited for a moment and a charge sub- 
sequently found to be present, although the second charge is 
always of small value compared with the first. Seeing that 
the complete charging of a cable with continuous current takes 
some minutes, I should expect that the potential at any time 
left in a cable by an alternating E.M.F., even when the circuit 
is interrupted at the maximum volts, could be only a fraction 
of the square root of the mean square volts on the circuit— 
say, not more than half. 

Coming to the accident at the Charing Cross Company's 
works. I think it quite possible, seeing that a painful shock 
can be obtained from the residual charge left by 10,000 volts 
alternating in a cable only 200yds. long, that a man with a 
weak heart should be killed by the residual charge from 
6 miles of core, this being, apparently, the amount in circuit 
when the fuse was opened from which the man was, killed. 
On the other hand, there aro several arguments against the 
static charge theory of tho man's death. For even if the 
volts were switched off when at their maximum, the energy 
stored in this core could only have been about 16 foot-lbs., and 
this amount of energy could hardly have been sufficient to 
have given the report and flash that occurred at the moment 
the man was killed. 

Moreover, we have it that the voltmeter showed zero before 
the accident, so proving no charge to have been present ; and 
the evidence showed that the generator fields were reduced, 
the engines brought to “dead slow” speed, the generator 
fields broken and, finally, the main switches opened. Thus 
the switches wero not opened until the potential was at a very 
low value indeed, and the charge left could only have been 
due to this value, and not that of the normal working pres- 
sure, because, of course, as the voltage died down each 
alternation would tend to wipe out its predecessor. lt would 
seem, therefore, that the static charge, if present, could only 
have had an energy value of some small fraction of 16 foot-lbs. 

At first sight the natural explanation that offers itself is 
that one of the mains had been left alive from the sub-station 
end, but this could not have been, as when the first fuse was 
removed an arc would have occurred owing to tho breakin 
of tho capacity current in that conductor, and this woul 
certainly have been noticed. A possible explanation that 
offers itself to me is that one phase only of one cable had 
been accidentally left alive, perhaps by the failure of a switch 
at the sub-station ; that the first six fuses removed were on 
the dead phases, and that the seventh fuse from which the 
accident took place was the first upon the live phase. The 
flash and report observed would be, of course, due to the break- 
ing of the capacity current. I give this suggestion for what 
it may be worth, as I know nothing of the switchboard 
connections. — Y ours, &c., G. H. NISBETT. 

Prescot, April 12. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I may say that my own experience indicates that 
it is doubtful in the extreme whether there could be any 
strong residual charge creeping up after an alternating-current 
cable had been disconnected from the supply and discharge. 
I think I have had practical experience of every possible 
condition and working, and I never experienced any indication 
of this phenomenon. What I have heard would almost 
appear to me a symptom of an active source of supply. It 
occurs to me that some one of the motor-generators might 
have been spinning on and supplied the current observed. I 
have used both concentric and three-core cable in numerous 
power installations, and I have never seen any suggestion of a 
residual charge. The discharge of electricity, without excep- . 
tion, in my experience, has indicated some source of supply, 
—Yours, &c., H. F. PARSHALL. 

London, E.C., April 13. 


TO THE EDITOR OF THE ELECTRICIAN. 
Si: When the 10,000-volt system was started with this 
ibe the opinion was held that it was not safe to work on 
the E.H.T. cables until the cores had been discharged by con- 
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necting them to earth ; we had no trace, however, that this 
process was necessary. 

You may be interested to know that on one of our runs 
where we have five E.H.T. cables in an iron trough, when four 
of these cables are working, it is quite possible to obtain 
sparks off the core of the fifth cable, which is insulated 
throughout its length; this charge must be, I think, of the 
nature of a static charge. 

I will see if I can get you any further information, in which 
case you shall hear from me again.—Yours, &c., 

J. S. HiGHFIELD, Chief Engineer. 


The Metropolitan Electric Supply Co. (Ltd.), 
London, April 12. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have read with interest the account of the recent 
fatality at the Charing Cross Company's Bow works, and your 
remarks thereon. 

In a case like this the question of evidence is one of supreme 
importance, and unless the phenomenon of the creeping up of 
a residual charge could be shown by experiment with the same 
machines and cables, I am inclined to think that the earthing 
through the machine was imperfect or that the machine was 
disconnected from the cables before zero pressure was reached. 
I have come across strong residual charges on cables after they 
have been disconnected from the system, but never after being 
discharged by earthing each core. 

In one case a length of cable of three-quarters of a mile with 
a capacity of about 0-25mfd. was disconnected at both ends, 
some ten minutes afterwards a man handling the terminals 
received a severe shock, and it took something like half-an- 
hour to bring him round. This cable had not been discharged. 

I am sorry that 1 have no definite figures to give you, but I 
would repeat that under such conditions as are said to have 
existed at Bow, I have never heard of a residual charge being 
found.— Yours, &c., 

W. B. WoopHovsE, Resident Engineer. 

Leeds, April 12. 


Sir: It is deplorable that when accidents occur every effort seems to 
be made to throw obscurity upon the real facts at issue by representing 
the occurrence as possessing some elements of mystery or novelty. It is, 
of course, well known that cables will retain electrical charge, and, 
though the question possesses only theoretical interest, it is also well 
known, but has apparently not been thoroughly investigated, that in a 
system of distributing networks in а perfect condition of insulation from 
earth, a residual charge may be left in the network after cessation of an 
alternating supply, although the reversals should apparently act, and this 
charge is either positive or negative, depending on the balance existing 
in the characteristic wave-form of the alternators. But in the present 
case we have a statement that the generators were not disconnected from 
the mains until, firstly, the speed had been reduced to slow turning, and, 
secondly, the field circuit was broken, thus leaving the armature as & 
path to discharge the cables. We are therefore invited to presume that 
the dielectric was so thoroughly saturated with a charge. and had the 
ability of retaining it and of thus allowing it to accumulate after the 
cable was discharged through the generator armature. This presump- 
tion is, of course, capable of proof, and this proof being very easy and 
capable of being carried out at any time without expense or trouble, we 
must feel prejudiced against it if no effort has been made to state it as a 
fact rather than as a theory. 

As the cables are extra high pressure it is clear that their insulation 
must be perfect, and it would therefore appear to be solely a question of 
the specific inductive capacity of the dielectric. As a condenser, the 
cable may possess unusual merits and be not only retentive but retardative, 
and show great reluctance to speedy discharge ; but in spite of all this 
plausible theorising, it is incredible that any mere static discharge would 
take place accompanied by “a report and a flash.” 

All this, of course, is only destructive criticism, and other causes may 
be suggested which it was probably considered desirable not to inves- 
tigate too closely. The motor-generators at the rcceiving end of the 
feeders are stated to have been switched off, but we cannot place much 
reliance on the alleged proofs— i.e., firstly, that the voltmeter indicated 
zero pressure, and, secondly, no sparks were observed on the removal of 
the firstsix fuses. After switching off the receiving motor it would con- 
tinue to rotate, and if the synchronising voltmeter transformer was left 
in circuit it is quite clear that the cables would continue to be charged, 
this inductive supply being probably of lower frequency, and being quite 
suflicient, not only to charge the cable, but also to cause the report and 
flash noticed at the scene of the fatality. The removal of the fuses may 
have been safely accomplished in the first six operations owing to the 
method of handling them, but this does not give any support to, or, on 
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the other hand, does not negative either the residual charge theory or the 
back generation. 

I do not know that all this talk is of the slightest use to you, and I send 
it from an anonymous being who desires to see truth prevail.—Yours, &c., 


SIR: I cannot reconcile myself that the cause of death was due to a 
diecharge on account of breaking a circuit where there existed residual 
charge, or even that the deceased’s death was due to a very slight shock 
and a weak heart. As you properly point out in your article, the centre 
of the star winding is earthed, and, such being the case, if the alternator 
had no field and was practically shut down, it is impossible to conceive 
how any charge could remain in the cables with such a very low resistance 
connecting them to earth. 

The theory of a weak heart is difficult to disprove when no post mortem 
has been made, and even if a post mortem discloses such, it is a matter 
of degree, and is very questionable as to what amount of shock an indi- 
vidual might require to cause death. I consider that in the interests of 
all connected with the electrical industry a post mortem examination 
should have been made and no stone left unturned to get at the bottom 
of the matter (although such minute investigations are very trying to the 
responsible individuals) rather than have such a matter as this unsolved 
and hardly knowing what to do in fulure to prevent a recurrence, or 
taking such precautions which may not only be absolutely unnecessary, but 
very costly. | 

Although I have no more before me than has appeared in the technical 
journals, I can but draw my own conclusions, and consider that the 
evidence does nct accurately disclose the true condition of affairs at 
the time of the accident. This, of course, can only be attributed to the 
shock and possible confusion such an accident causes to all who are eye- 
witnesses of the fatality. My opinion is (assuming that the generator field 
be broken) that the alternator was running at a considerable speed at the 
time the accident occurred, and the main switches were not off. Owing to 
residual magnetism in the field, the alternator would have been generating 
electricity at a pressure which was probably hardly sufficient to show upona 
10,000-volt voltmeter on account of the graduations upon the scale for 
the lower readings being very indefinite (this applies whether the voltmeter 
is coupled directly across the 10,000-volt supply or to the secondary of a 
pilot transformer), but the pressure might have amounted to from 500 to 
1,000 volts, such being the case. Breaking the circuit in which there is a 
large capicity, a very considerable discharge would take place, and a man 
receiving such a discharge from his forehead to his hands would 
undoubtedly be instantaneously killed, as the course of the discharge 
would be, most probably, through the brain. 

There might be other solutions of the mystery, as. for instance, defec- 
tive insulation between the alternator fields and the exciter, after the 
circuit is opened, and the alternator field receiving a weak excitation 
current due to such defect (which might occur between switch contacts), 
or leakage back through or over insulators from a motor-generator or 
rotary running at the distant end of the main at one of the sub-stations 
and being motored by the continuous-current supply. 

As it might possibly occur to some people that the mains were fully 
charged by a motor-generator at the distant end, I consider that this is 
most improbable, as the charge-current of the mains alone would be such 
as to put a considerable load upon the motor without considering that 
there would be at the other end a large alternator and engine being 
motored from this source, and if such had b:en the case it is quite 
impossible for it to have occurred without some individual being 
acquainted with the fact, or by blowing of fuses as a consequence of 
excessive overloading. 

One point appears to have been passed over without comment: In the 
evidence it was stated that the first six fuses were withdrawn without 
anything occurring, but, upon drawing the seventh (which would un- 
doubtedly be the first of the third main) the accident occurred. It would 
be very interesting to know whether any discharge took place upon 
breaking circuit with the first six fuses, as it appears strange that one 
main should store up a residual charge" for a longer period than 
similar mains under similar conditions. Was it only a mere coincidence 
that the man made contact with the metal of the third main, whereas he 
might have received the fatal shock from the first main if he had mani- 
pulated the fuses in the same way as when he received the shock?— 
Yours, &c., — Ape 


A POINT OF LAW. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Where large buildings containing offices, shops or resi- 
dential flats are let out to numerous tenants, it has in some 
cases been arranged by agreen;ent to supply current in bulk 
through one meter and charge the total to the proprietor, who 
makes a proportionate charge, or supplies it through his own 
meters, to his tenants. The act leaves it open for any agree- 
ment to be made without showing any undue preference and 
the supply may be given to one or more consumers under 
special agreement, but consumers are entitled to object to any 
method of charging except hy a recognised meter. Can any 
of your readers inform me whether any corporation in this 
country have acquired or are. exercising powers to compel the 
landlord to pay in bulk for the supply taken by his tenants in 
large buildings ? — Yours, &c., H. D. WILKINSON. 

London, April 13. 

[Perhaps some of our readers 


DS 501 have had experience of such 
cases /— ED. E.] 
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PRIORITY IN WIRELESS TELEGRAPH INVENTION. 
[ Translation. ] 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In The Electrician of February 12th, p. 661, appeared 
a note from the Marconi Wireless Telegraph Co. on the ques- 
tion of priority between Marconi and myself in the employ- 
ment of the oscillatory circuit in the transinitting system of 
wireless telegraphy installations. In this note the following 
sentence from a lecture of Marconi is cited :— 

Prof. Braun also has suggested the employment of a condenser asso- 
ciated with the aerial wire; but I am not aware that he recognised, before 
the date of my patents, the absolute necessity of the two circuits being 


in tune, without which condition it is impossible to transmit over con- 
siderable distances. 


It is also added: 


. . but that this part of Marconi's general arrangement was of no 
utility by itself, that there was no value in using the condenser unless 
certain further arrangements were made uuless that closed 
oscillatory circuit is tuned to the same period as the aerial wire 

In the following I give some facts which will show that I 
possessed this knowledge at an earlier date than Mr. Marconi 
seems to imagine. The question as to what is to be ünderstood 
by the term “ tuning has, however, first to be settled. In 
acoustics, two bodies are said to be tuned to cach other when 
their natural periods of oscillation are identical. Helmholtz, 
for instance, in his book * Tonempfindungen," emphasised 
repeatedly that the natural note agrees with the resonance 
note, and the above designation of Mr. Marconi has no doubt 
to be taken in this sense. This law only holds good as long as 
the reaction of the resounding system on the exciting system 
is negligible. If this is not the case, then the whole has to he 
considered as one system in which several oscillations occur, the 
number of which depends on the degree of freedom of the 
system. This has been shown to be so especially for the induc- 
tively-coupled systems, such as are now under consideration, by 
Oberbeck (who assumed a combination of systems, each possess- 
ing a different natural period of oscillation), and in a different 
way also by Goitler, and especially by Max Wien.“ 

In our case there are, in general, always two o cillations 
which occur in each of the parts of the system aud which differ 
from their natural oscillations, Speaking in the ordinary 
acoustical sense, a resonance between these two. oscillations would 
tuke place in «И cass. Only in the case of the very loosest 
coupling does one sole oscillation approximately exist, this 
oscillation being identical with the natural period of oscilla- 
tion of cach portion of the system. But it is just this case 
which need not be considered when discussing effects at a 
great distance. 

These explanations have not been put forward by me 
with the object of teaching Mr. Marconi things which are 
nowadays gencrally known, nor are they intended to con- 
stitute a reproach against his conception or method of 
expressing it, for these no doubt follow the proper dircction 
and approximate closely to truth. I merely wish to recall 
these facts to show that the circumstances are more com- 
plicated than might be supposed by reference to the term 
"resonance." The problem at first consisted in obtaining 
the best action of the system at a distance; and even to-day, 
when our kuowledge and insight is much better, and at a 
time when our experimental methods have been much 
improved, the complexity of the problem (a series of further 
questions has, in addition, to be dealt with relating to the best 
place of excitation, the utmost use of the free length of the 
transmitter, &c.) necessitates frequently the amplification by 
an experiment or even a series of systematically conducted 
experiments. 

t is, no doubt, obvious that no experimenter, after experi- 
ments conducted ad ho have verified his expectations (which 
were based on general considerations), assumes then and there 
that he has hit upon the best conditions for his experiments. 
And this was the case with me. 


[1j 


p. 513, 1895; M. Wien, Wied. Ann., 61, p. 151, 1897 ; Ann. d. Physik. 
(4), 8, p. 686, 1902. 


the capacity of the condensers in the oscillating circuit. "That 
this is not so is clearly shown by the fact that I at once 
searched for methods for increasing the available oscillating 
energy without altering the frequency of oscillation. The solution 
I found at the time (particulars of which I am submitting as 
an article for The Electrician) indicates surely that the way of 
solving the problem was not very easy, and that I should not 
have followed it up to the end if I had found other and more 
convenient ways. 

I will submit a few other facts. Comparative experiments 
with my system of connection and that of Marconi were con- 
ducted at Easter, 1899, before a Commission ot the German 
Patent Office, the conditions being in both cases the same. 
The results showed the superiority of my system over the simple 
Marconi system of connection (as did also later experiments, 
the results of which have been published in The Electrician, 
Vol. XLVI., p. 778, in the Elektrotechnische Zeitschrift, and 
in other publications). My experiments convinced me that 
I was on the right track in principle. Mr. Cantor, and 
later on Dr. Zenneck, continued the experiments in Cux- 
haven, and always in the sense that with a given transmitter 
the number of oscillations of the jar circuit was varied, a sub- 
condition being that the capacity of the condensers should be 
kept as large as possible. In Dr. Zenneck's experiments par- 
ticularly the frequency of oscillation in the jar circuit was 
raised systematically in the first place, and then variations 
were made in what is now termed the degree of couplin 
(Koppelungsgrad). The series of experiments were conductéd 
by bim always until the maximum effect on the distant 
station had been passed. 
1499-1900. 

While Mr. Cantor continued the experiments in Cuxhaven, 
I discovered here, in Strassburg (June, 1899), another possi- 
bility of increasing the effects of the transmitter (see the 
Elektrotechnische Zeitschrift, XXII., p. 259, 1901) as soon as one 
of the most advantageous sels of dimensions for the oscillating 
circuit wilh regard to the lruns miller had been experimentally 
determined. I demonstrated this arrangement in the same 
month to Major Klussmann, the head of the Balloon Corps, 
amongst others, on the occasion of a visit of this gentleman 
to Strassburg, and I pointed out to him that, since the 
oscillating circuit had to be adjusted to the transmitter, my 
arrangement was suited for antenna» of given dimensions, 
but was not suited for his requirements. I thought at that 
time, in fact, that the use of wireless telegraphy in connection 
with balloons was bound to the condition that it ought to be 
possible to work with continually varying lengths of the trans- 
mitter. The fact that I am not in a position to submit more 
definite proofs than those mentioned is because the patent 
experts thought it at that time self-evident that the general 
arrangement included also the special form which gave the 
best results, and that, therefore, this special form needed no 
special protection. Otherwise, a patent applied for in the 
summer of 1899 would now exist, containing also a definite 

roof. 

й In the winter of 1899-1900 I was requested by the German 
Admiralty and Post Office to report upon my experiments, and 
in the official documents which I correspondingly prepared 
(see Drude's Annalen der Physik., 10, p. 665, 1903), the tuning 
of the transmitter to the oscillatory circuit (both for inductive 
and direct excitation of the transmitter) was repeatedly com- 
mented upon. 

It was only very late that I published something about my 
work — i.e., on November 16, 1900, on the occasion of a lecture 
before the “ Naturwissenschaftlichen Verein” in Strassburg 
(see Strassburyer Post of November 18, 1900), when I expounded 
the subject correctly, at least as far as was possible in such a 
lecture. A reference to the more correct view of the depen- 
dency on the coupling will be found on p. 51 of my pamphlet 
on “ Wireless Telegraphy " (Leipzig: Veit & Co., 1901). 

To recapitulate, the direction I had to pursue was clear to 
me. The only consideration, then, was the means by which it 
could be made practical in the quickest manner possible. The 
question of priority may be compared with the following 
parallel : Supposing someone to have stated that he had suc- 
ceeded in making a telescope by combining two lenses ; that 
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This was done in the winter of 
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he had convinced himself that with the instrument more was 
accomplished than with the'naked eye, and that he had sub- 
mitted the device to unbiassed experts, who affirmed its 
superiority. Supposing, further, that he, being of the opinion 
that the first attempt was not likely to produce at once the 
best results, continued to investigate the matter in a metho- 
dical manner. Assuming, then, that after two years someono 
else appears who—after having obtained negative results at 
first“ —gradually convinces himself of the validity of the 
statements of the first investigator, He has discovered, more- 
over, that the lenses must not be chosen and combined 
arbitrarily, and that the instrument may even reduce instead 
of enlarge if one looks through it in the wrong direction. 
Then the question arises; Which of the two has invented the 
telescope 1— Yours, &., FERDINAND BRAUN. 


Strassburg, April. 


PARLIAMENTARY INTELLIGENCE. 


EAST LONDON AND LOWER THAMES BLECTRIC 
POWER BILL. 


On Wednesday a Committee of the House of Commons commenced con- 
sideration of this Bill. The Committee are Mr. Cawley (chairman), Col. 
Denny, Dr. Hutchinson, and Mr. Remnant. The Cheshire Electricity and 
Power Gas and the North Western Electricity and Power Gas Bills will 
also come before the same Committee. The petitioners against the East 
London and Lower Thames scheme are Barking Town Council; the 
Borough Councils of Stepney, Woolwich, Hackney, Deptford, Bermondsey, 
Poplar and Greenwich ; the Urban District Councils of Wanstead, Grays 
Thurrock, Woodford, Ilford and East Ham; Essex County Council ; 
East London Waterworks Co.; Metropolitan District Railway Co; West 
Ham Corporation; Whitechapel and Bow Railway Co.; London County 
Council; London, Tilbury and Southend Railway Co.; the Charing 
Cross and Strand Electricity Supply Corporation ; the County of London 
and BrushProvincial Electric Lighting Co. ; and London Electric Supply 
Corporation. 

Mr. BALFOUR BROWNE, K.C., who appeared for the promoters 
with Mr. Acworth and Mr. Lynden Macassey, said the bill proposed the 
incorporation of the East London and Lower Thames Electric Power 
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East Lonpon AND Lower Tuames ELECTRIC Power Co. 8кетсн Map 
SHOWING PROPOSED ABEA OF BSurPLy. 


Co., and the proposal was to construct three generating stations for the 
supply of electrical energy, mainly for power purposes, to all persons 
requiring it in the 169 square miles of area shown on the sketch map. One 
generating station was on the river Thames in the south of West Ham, 
another on the south side of the Thames in the north of Greenwich, and the 
third would be in Grays Thurrock, also on the river Thames. He pointed 
out, in view of the large amount of opposition, that this was not the first time 
that the question of electric power sapply over large areas had been contested. 
Throughout the country several large similar schemes had been very 
successful, especially that along the northern banks of the River Tyne. 
The main question involved in such schemes as this was whether a com- 


* I must assume that Marconi has only gradually conceived the real 
method of working of the oscillating circuit, the different possible uses of 
which I gave as long ago as 1898. At least this appears to me to follow 
from the circumstance that he applied for a patent for the inductive 
arrangement in 1900 and for the direct arrangement in the following year. 
In any case he cannot have succeeded in his first experiments, to which he 
has occasionally alluded, and it is not surprising thathe abandonedit. At 
the time of his patent application my English application had already 
been published for several months. | 


pany should be allowed to supply electricity in a district where there was 
а supply already given by the local authority. In half-a-dozen local dis- 
tricts in the area scheduled by the bill such a supply existed, but mainly for 
lighting purposes, and the petitioners against the bill asked that Parliament 
should protect them ayainst competition for power, which was only dealt 
with to a limited extent by the local authorities in question. With regard 
to competition, this matter had already been settled authoritatively by Par- 
liament through the recommendations of the Joint Committee presided over 
by Lord Cross which sat some four years ago, and subsequently to this, Sir 
James Kitson's Committee of the House of Commons settled the conditions 
and clauses upon which such competition should take place. All these 
clauses had been embodied in the bill and they fully protected the local 
authorities with regard to their lighting undertakings, but the supply of 
electricity for purely power purposes was & trade, and not a municipal 
duty. He wished to bring forward the interests of the small consumers 
who could not afford to instal their own plant, and yet had no means of 
obtaining a supply at a cheap rate except from a company of this nature. 
Since 1901 no large town had ever been excluded from the areas of the 
large power companies. The promotions before 1901 voluntarily exeluded 
certain large towns. The clause for the protection of the local authorities 
in the bill was practically identical with that in the Somerset Power Bill 
last year, and was as follows in clause 42 :—(1) Energy shall be supplied 
by the company only (a) to authorised undertakers, (b) to persons requiring 
& supply for power. (2) The company shall not supply energy for light- 
ing purposes except to authorised undertakers, provided that the energy 
supplied to any person for power may be used by such person for lighting 
any premises on any part of which the power is utilised, or any vessel, car, 
carriage or vehicle. Provided that where energy is supplied for power within 
the area of supply of any authorised distributors, the energy used by such 
person for such lighting purposes in any year, except with the consent in 
writing of the authorised distributors, shall not exceed the amount of 
energy used by such person for power. (3) The company shall not supply 
energy (except to authorised undertakers, or to any railway, tramway or 
water company or proprietors or trustees ofany dock, harbour, canal or navi- 
gation, or any Government department for power), in any area which at 
the date of the passing of this act forms part of the area of supply of any 
authorised distributors without consent of those distributors, provided 
that where any authorised distributors refuse or withhold such consent 
the company may appeal to the Board of Trade as to whether the con- 
gent of such authorised distributors is unreasonably refused or withheld, 
and the Board of Trade may dispense with such consent if in their 
opinion it is unreasonably refused or withheld. The consent shall be 
deemed to be unreasonably refused or withheld if such authorised distri- 
butors are not willing and in a position to give the requisite supply upon 
reasonable terms and within a reasonable time, and in considering what 
are reasonable terms and what is a reasonable time, the Board of Trade 
shall, among other tbings, have regard to the terms upon which, and the 
time within which, the company are willing and able to give the 
supply. (4) If at any time after the passing of this act any | 
апош, company ог person become authorised distributors in any area 
within the area of supply of the company shall be subject to any pro- 
visions which may be made by the act or provisional order under which 
the distributors became authorised, as to the taking over of any supply 
then given by the company for use exclusively within the area of supply 
of the distributors or otherwise as to the powers of the company to 
supply within that area, and such provisions may be made in any such 
provisional order under the Electric Lighting Acts. In connection with 
the Somerset Bill the Committee of the House of Commons, called for 
the advice of the Board of Trade as to the policy of passing the measure 
with this clause in it. This settled the municipal opposition to the 
scheme, which, as he had endeavoured to show, was principally on the 
ground of competition. Then there was some opposition from electric 
supply companies, also on the ground of competition. The remaining 
opponents were asking mostly for clauses. One objection, however, by 
the City of London Corporation, was somewhat interesting — viz., that. 
inasmuch as the promoters proposed to compete with the two companies 
which supplied the City, this competition might increase the charge for 
electricity in the City. 

The CHAIRMAN: Are you supported by any local authority ?—1 do 
not think we are. I have never heard of a power company being sup- 
ported by a local authority. 

In concluding his address, Mr. BALFOUR BROWNE said he had over- 
whelming testimony from private traders as to the necessity for a supply 
of electrical energy such as was proposed by this bill. 

The CHAIRMAN: Have you any guarantee for capital ?—-No, sir, and 
no such undertaking can show a guarantee because no financier would 
think of backing a bill until he has seen what it is going to be after it 
has passed through Parliament. At this stage he could not put down 
two millions of capital. 

Mr. JOHN COWAN, chairman and managing director of Messrs. Red. 
path, Brown & Co., a firm of structural steel engineers, which has works 
at Greenwich, said that at his Edinburgh works it was cheaper for him 
to throw out all his private generating plant and take current from the 
Corporation at 154. рег unit. In London he was, until early this year, under 
an agreement with the Blackheath and Greenwich Company for a supply 
at 2d. per unit for all power taken up to 5 p.m., and between 5 p.m. an 
10 p.m. 5d. per unit. This had been thought prohibitive, and a private 
plant was being put down. If this company were autborised, he would 
be willing to scrap his plant and take energy from them if he could ge“ it 
at Id. or 134. He was also subscribing to the preliminary expenses of 
the bill, and was further prepared to take shares in the company when it 
was incorporated. | 

After a lengthy cross examination on behalf of the numerous рей. 
tioners, during which it was elicited that Mr. Cowan knew nothing of 


| the promoters, 
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The Hon. J. D. FITZGERALD, K. C., for the Bermondsey Borough 
Council, asked that the promoters should be called upon at once to pro- 
duce their financial evidence. 

Mr. ACWORTH, for the promoters, objected to this, and said that no 
one supposed the promoters could fiad £2,000,000 to start with. 

The CHAIRMAN said he would allow the bill to pursue its normal 
course for the day. The question raised would be decided later. 

Mr. E. J. BOAG, who represented a large number of manufacturers in 
Stratford, said he had had an offer from the West Ham Corporation for 
& supply at 12d. per unit, but he considered at this price it would not pay 
him to abandon steam working. He would not give up steam unless he 
Rin ve electricity at 1d. per unit. He knew nothing about the promoters 
of the bill. 

Mr. F. C. HILL, representing Messrs. Lock, Lancaster & Co. and the 
London Lead Smelting Co., with works at Poplar and Stepney, also gave 
evidence in support of the bill. He was paying 24d. per unit to the 
Poplar Borough Council, but considered this prohibitive. He had had 
no communication with the promoters of the bill. 

The CHAIRMAN here stated that the Committee would consider the 
financial evidence on the next morning. 

Yesterday (Thursday) financial evidence was called. 

Mr. FALCONER, a solicitor practising in Edinburgh, and chairman of 
the Mersey Railway Cv., said that on the whole he had never come 
across a scheme with greater prospects of success. At the present 
moment, the cost of generating electricity for the Mersey Railway sent 
out of the generating station, but without depreciation and sinking fund, 
was 0 26d. per unit, but with this he was not satisfied. He himself was 
willing to go upon the board of the East London Power Company if the 
bill were passed in its present form, with the clause giving the Board of 
Trade power to dispense with the local consent in the event of its being 
unreasonably withheld. Other gentlemen who would go upon the board 
were Messrs. Cowan, Earle, and A. A. Campbell Swinton. Personally, 
he had no doubt that the capital could be raised for the scheme as it was 
promoted. 

Under cross-examination, Witness said that the board would now 
consist of the gentlemen mentioned and Mr. Rigby, one of the original 
promoters. The gentlemen whose names were mentioned in the bill 
would not go on the board. He had made no arrangements with any 
financial house in connection with this bill. 

Mr. BALFOUR RROWNE pointed out that all the gentlemen whose 
names appeared in the bill, with the exception of Mr. Ironside Bax, 
remained as promoters, but they had power to add any additional names. 

In answer to the CHAIRMAN, Witness said his support was conditional 
upon the granting of the whole of the area scheduled, and would not 
hold good if any portions were struck out. If the Committee decided 
that supply should be given for power dri dei only he would have to 
consider his position somewhat. It would be very difficult to get manu. 
facturera to take supply for two purposes from two different sources. He 
agreed that it would be necessary to raise two-thirds of the capital at once, 
in order to give a supply both on the north and on the south of the 
Thames. Upon this basis he was convinced the necessary money could be 
raised, but this opinion was not formed upon actual promises. 

Mr. LYNDEN MACASSEY, for the promoters, pointed out that it was 
the intention to lay cables across the river, so that only one generating 
station would be necessary at first, and, therefore, the amount of capital 
which would be required initially would not be so large as two-thirds. 

Mr. PRITCHARD, of Messrs. Dolman and Pritchard, explained the 
history of the negotiations of the promotion. 

Мг. H. A. EARLE, of Messrs. Mather and Platt, and also a director of the 
Yorkshire Electric Power Co. confirmed the views of the previous witness. 
With regard to the Yorkshire Power Company they had started opera- 
tions with £450,000, and it was anticipated that 5 per cent. would be paid 
upon that. The arca in Yorkshire was 1,800 sq. miles. When the York- 
shire Bill was before Parliament, no financial evidence had been 
demanded. The promoters had voluntarily left out of their area Bheffield, 
Leeds and Bradford. 

It was here pointed out that the Yorkshire Act contained a clause 
preventing the company giving a supply in any area for which electric 
lighting powers had been granted to the local authority without the con- 
sent of the municipality, such consent not being subject to dispensation 
by the Board of Trade. 

In answer to the CHAIRMAN, Mr. Earle stated that if such a clause 
were put into the East London Bill he considered the scheme would be 
worthless. The Yorkshire scheme was formed under special circum. 
stances, as originally there were two competing schemes, each bidding for 
the support of the local authorities. 

Under cross-examination he agreed that the contractora for the York. 
shire scheme received part payment in shares, and that only one-quarter 
of the capital had been found by the public. But this was often done in 
connection with such large undertakings. 

The CHAIRMAN at this point asked that the room should be cleared, 
and after a short interval parties were re-admitted. 

The CHAIRMAN said the Committee would like to have some 
witnesses who were prepared to substantially support the scheme, and 
not so many witnesses who were promoters. 

Mr. BALFOUR BROWNE said he would call such a witness at once. 

Mr. C. H. MERZ, consulting engineer to the Newcastle-upon-Tyne 
Electric Supply Co., said that he was prepared to financially assist the 
scheme personally,and also to recommend it to his influential friends on the 
Tyne who were interested in the Newcastle scheme. Some months ago he 
had been consulted about this scheme, but had then not been satisfied 
with the conditions attaching to it. As a scheme he had always felt that 
there was & large field for electric power distribution, and now that the 
promoters were not hampered by any conditions he was able Fre mus 
support the scheme, He had no hesitation in saying that he could indu 


some 50 or 100 persons to 
the necessary capital. 
tion to the public. 

By the CHAIRMAN: If any of the area were struck out of the bill he 
he would not advise the ү to proceed with the scheme. 

Would you be prepared to supportthe scheme if we put à maximum of 
144. per unit in the bill ?—If it was an absolute decision by the Com- 
mittee I would, but I should like to put reasons before the Committee 
why this should not be done. 

hat is not the question. I think I understand your answer. 

The CHAIRMAN then asked what other witnesses were being called. 

Mr. MACASSEY said he would call a director of the Thames Ironworks 
Company, which company required a large supply of power, and also 
offered to take a contract for the erection and equipment of the generat- 
g des at cost price and to take the profit in shares. 

he Chairman objected to such a witness for the present. 

The promoters then proposed to call Mr. Campbell Swiuton, who was 
а director of the company, and the chairman agreed. 

Mr. A. A. CAMPBELL SWINTON said he was connected with reveral 
electrical undertakings in connection with some of which he had arranged 
the finance. He could find a considerable sum of money himself, and he 
had many influential friends who were interested in electrical schemes. 
Probably he could underwrite or get underwritten £50,000. 

The Chairman was still not satisfied that the financial evidence was 
that which the Committee desired, and adjourned in order that the 
promoters might put the principal promoter in the witness box. 

We may point out that a supply of electricity by the municipality is 
given in the following districts which are included in the area of the 
bill :—Ilford, Hackney, Romford, Leyton, West Ham, East Ham, Stepney, 
Woolwich, Grays, Poplar and Barking. In Greenwich and Deptford a 
supply is given by companies, and à municipal scheme is in hand for 
Bethnal Green. There only remain, therefore, Woodford, Wansted, 
Romford (Rural) and Orsett, in which no supply is provided for. 


place £2,000 or £8,000 each as a nucleus to 
Such a fund would be a very strong recommenda- 


OTHER BLEOTRIOCAL BILLS. 


In the House of Commons on Tuesday, the Svothill Nether Urban 
District Tramways Bill was read a third time. 

The Wandsworth Borough Council has deposited a petition in the 
House of Commons in favour of the Electric Lighting (London) Bill. 

The Lincolshire and Yorkshire Electric Power Bill has been withdrawn 
for this session owing, it is stated, to opposition by the local authorities. 
The bill proposed to supply electricity in “bulk ” in large portions of 
Lincolnshire and Yorkshire, the capital being £990,000 in £10 shares, 
with borrowing powers to the extent of £533,000. Land was scheduled 
for three generating stations. It was also sought to empower the com- 
pay to lay overhead cables with the consent of the public authorities. 


PRIVATE BILL LEGISLATION. 

In the House of Commons on Tuesday, 

Mr. LEWIS asked the first Lord of the Treasury whether the Govern- 
ment would propose а revision of the standing order regulating the scale 
of House fees charged to public authorities in respect of bills and pro- 
visional orders introduced by them. 

Mr. BALFOUR said it was hoped to initiate further reforms in the 
direction indicated, but the fees referred to formed a very small fraction 
of the total cost of bills. 


GAS COMPANI€S AND ELECTROLYSIS. 
BARNET GAS AND WATER CoMPANY's BILL. 


Captain Jessel's Committee of the House of Commons considered this 
bill yesterday. The chief objects are to raise extra capital and to con- 
struct additional works. Clause 49 is interesting however, and reads as 
follows :— - 

“If any injury or damage occur to the mains, pipes or works of the 
company by fusion or electrolytic action, caused by any electrio currents 
generated or used by any county borough or district council or any other 
body, company or person for the purpose of electric traction or electric 
lighting or other analogous purposes, such council, body or person shall 
make fall compensation to the company for any such injury or damage." 

In discussing the method of procedure the Chairman decided to consider 
the clause by itself, and, in the meantime, the remainder of the bill is 
being proceeded with. 


THE POST OFFICE AND WIRELE38 TELEGRAPHY. 


In the House of Commons yesterday (Thursday) Sir J. LENG asked 
the Postmaster-General if he could now state what arrangements had 
been made with the Post Office for facilitating the receipt and forwarding 
of Marconi telegrams. | Е 

Lord STANLEY : Negotiations on the subject are still in progress. It 
will, however, be quite impossible to give the information the hon. 
member seeks by way of question and answer, but I hope during the 
course of the session to make a statement on the subject of wireless tele- 
graphy generally and the arrangements which I hope to conclude with 
the Marconi Company in particular. 


—— . ̃— — ртт сул ͤ — 


Exhibition.— There is to be held on the Hampton Roads, 
Jamestown, Norfolk, U. S.A., in 1907, an international exhibition 
to celebrate the 300th anniversary of the first permanent settlement 
of Anglo-Saxons in America. It is stated that the exhibition is 
likely to prove an important naval function, as the United States 
Government will invite ships of all nations to assemble in the Roads. 


1036 


THE ELECTRICIAN, APRIL 15, 1904. 


LEGAL INTELLIGENCE. 
Legal Causes. 


The following cases with an electrical interest have been set down for 
hearing at the Royal Courts of Justice, London, during the Easter 
sittings :— 


COURT OP APPEAL. 
CnaNcEny DivisioN.— General List. 

Patent Exploitation (Ltd.) v. American Electrical Novelty, «е. Co. 
(Ltd.) (Appeal of plaintiffs from order of Mr. Justice Buckley, dated 
June 24, 1903.) (S.O., not before judgment given in the House of Lords 
by the same petitioners v. Siemens Brothers & Co. Original motion 
stand over from Dec. 19, 1903, by order.) 

Knight v. Isle of Wight Electric Light and Power Co. (Ltd.) (Appeal 
of defendant company from order of Mr. Justice Joyce, dated Jan. 20, 
1904, 

| KIxd's Вехсн Division. 
New Trial Paper. 

Cole v. Isle of Thanet Electric Tramways and Lighting Co. (Ltd.). 
(Application of defendants for judgment or new trial on appeal from 
verdict and judgment, dated Nov. 6, 1903, at trial before Mr. Justice 
Bigham and a special jury. 

Exchange Telegraph Co. (Ltd.) v. The B.D. Syndicate (Ltd.) and 
others. (Application of defendants, Mellis and Wyman, for judgment or 
new trial on appeal from verdict and judgment, dated Dec. 3, 1903, at 
trial before Mr. Justice Walton and a special jury.) 

W ethered v. Motor Mfg. Co.(Ltd.). (Application of defendants for 
judgment or new trial on application from verdict and judgment, dated 
Feb. 19, 1904, at trial before Mr. Justice Wills and a special jury. 

Telegraph Construction and Maintenance Co. (Ltd.) v. F. W. Berk 
& Co. (Ltd.). (Application of defendants for judgment or new trial on 
appeal from verdict and judgment, dated Feb. 12, 1901, at trial before 
Mr. Justice Lawrence and a special jury.) 


CHANCERY DIVISION. 


Before Mr. Justice Kekewich. 
General Electric Co. (Ltd.) v. Fryer. (Action, with witnesses.) 
Before Mr. Justice Buckley.—Companies winding up.— Petitions. 

Electric Tramways Construction and Maintenance Co. (Ltd.) (Petition 
of A. J. Paine. 8.0. from Jan. 12 until summoners disposed of.) 

National Electric Traction Co. (Ltd.). (Petition of W. G. Skipworth. 
S.O. from March 1 to April 19.) 

Ferranti Limited. (Petition of Estler Bros. 
to June 28.) 

H. Sutton & Co. (Ltd.) (Petition of James Hinks & Sons, Ltd. 
S.O. from March 30 to April 19.) 


Court Summonses, 
Electric Tramways Construction aud Maintenance Co. (Ltd.) (To stay 
proceedings. S.O. from March 1 to 14 days after action disposed of.) 
Before Mr. Justice Joyce. 
Ward v. Isle of Wight Rural District Council, (Action, with witnesses.) 


KINd's Вехсн Division. 
Crown Paper. 
New St. Helens Tramways Co. v. Prescot Union and others. (Quarter 
Sessions — special case under 12 and 13 Vict, c. 45, sec. 11 rating.) 
Civil Paper. 
National Ele:tric Wiring Co. v. Miller. (County Court Appeal. 
Plaintiffs’ appeal from judgment of Judge Smyly.) 
Special Juries. 
Craven v. British Automobile Commercial Synd. (Ltd.). 
Non-juries. 
Barrow v. National Telephone Co. (Trespass.) 


S.O. from March 22 


(Detinue.) 


Copley v. Mayor and Corporation of Leeds. 

On Wednesday a Divisional Court (the Lord Chief Justice and Justices 
Wills and Channell) heard the appeal of defendants from a judgment of 
Judge Greenhow at Leeds County Court. Plaintiff, who had been injured 
by & Corporation tramcar, sued defendants for compensation. The Public 
Authorities Protection Act, 1893, was pleaded, as the claim for compensa- 
tion was not made within six months of the accident. The County Court 
judge held that the words in sec. 1, sub-sec. (a) of the act, ‘‘In case of a 
continuance of injury or damage," were not apt words to express a con- 
tinuing or recurring cause of action, whilst they did exactly express the 
continuance of injury or damage resulting from the act complained of. 
His Honour considered it might well have been intended that the action 
need only be brought within six months of the cessation of injury or 
damage, since frequently the symptoms of really serious damage did not 
develop or even manifest themselves at all until many months after the 
original injury. His Honour found for plaintiff for £25, an agreed sum. 

After argument, the LORD CHIEF JUSTICE, in delivering judgment, 
said the construction put upon the words of the act by the County Court 
judge, i£ upheld, would amount to there being no limit at all put to the 
time of bringing these actions. The learned judge was clearly wrong. 
The point had been fully discussed in Carey v. The Mayor of Bermond- 
sey,” where the law was clearly laid down. 

The appeal was allowed, and the action dismissed with costs. 


Workmen's Oompensation, 
In the Court of Appeal on Wednesday (the Master of the Rolls and 
Lords Justices Romer and Mathew), the hearing was concluded of the 
appeal of the Failsworth Industrial Society against an award of the judge 


of Oldham County Court, under the Workmen's Compensation Act, 1897, 
in favour of the widow of & bricklayer who was killed by lightning while 
working on some buildings which were being erected by defendants. The 
facts were reported in our issues of Oct. 30 and Nov. 27, 1903. The ques- 
tion was whether the man's death was due to an accident arising out of. 
his employment within the meaning of the act. The county court judge 
held that it was. 

After hearing counsel for appellants, the MASTER OF THE ROLLS 
gave judgment, and said it was & perfectly clear case, not in itself, but 
from the extremely lucid judgment of the county court judge, who had 
properly stated the law in regard to the matter when he said that if he 
came to the conclusion that the position in which the man was employed 
was dangerous, and that in consequence of that dangerous position the 
accident occurred, he would be entitled to hold that the accident arose out 
of the employment. The learned judge came to the conclusion that in the 
position in which the man was his risk of being struck by lightning 
would be abnormal, and it seemed to him (the Master of the Rolls) that 
there was ample evidence to justify that finding. 

The other Lords Justices concurred, and the appeal was dismissed, with 
oe A s‘ay of execution pending an appeal to the House of Lords was 
refused. 


Shipley v. Bryan Donkin and Clench (Ltd ) 
| {In the Chancery Division on Tuesday Mr. Justice Joyce appointed а 
receiver and manager of this undertaking, with liberty to act at once. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


" Radio-Activity.” By E. Rutherford, F.R.S. (Cambridge: 
University Press. London: C. J. Clay & Sons.) 10s. 6d. net. 

‘Electricity and Matter." By J. J. Thomson, F.R S. (London: 
Arch. Constable & Co., Ltd.) 5s. net. 

“ Proceedings of the Royal Society," No. 492. Vol. LXXIII. 
(London: Harrison & Sons.) 3s. 

* Die Elektrolytische Raffination des Kupfers.“ By Titus Ulke. 
Translated by Viktor Engelhardt. (Halle: Wilhelm Knapp.) 8m. 

"La Télégraphie sans Fils." By André Broca. (Paris: Gauthier- 
Villars). 4fr. 

“The Assuan Reservoir and Lake Moeris." 
Willocks. (London: E. and F. N. Spon.) 

„Elektrische Kraftübertragung in Berg-und Hüttenwerken.“ 
(Berlin: Allgemeine Elektricitäts- Gesellschaft.) 1904. 

“Some Features of American Education.” By Robert Blair 
(Dublin: Alex. Thom & Co.) 

“ Technological and Scientific Dictionary." Part I. Edited by 
G. F. Goodchild and C. F. Tweney. (London: George Newnes.) 1s. 


“ Elementare Vorlesungen über Telegraphie und "Telephonie." 
By Dr. Richard Heilbrun. No.6. (Berlin: G. Siemens.) 


By Sir William 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


The Governors of Woolwich Polytechnic require a head of the 
department of mechanical and electrical engineering, also first and 
second assistant; acting head of department of mathematics and 
experimental physics, also senior and junior lecturers and demon- 
strators; head of department of chemistry and metallurgy and 
assistant lecturer and demonstrator. Further information is given 
in an advertisement. Particulars of duties and conditions of 
appointment from the principal, Mr. Wm. Gannon, M.A. Applica- 
tions to the principal by April 26. 


Preston Tramways committee require a chief assistant to act 
under the engineer and manager of their tramways department at 
a salary of £200 per annum. Applications to the engineer and 
manager (Mr. Walter H. Tittensor), 25, Burrow-road, Preston, by 
April 16. See also advertisement. 


There is a vacancy for a pupil at the Cromer electricity supply 
station. Applications to the manager. See advertisement. 

A competent designer of alternate-current generators, motors and 
transformers is wanted by Messrs. Vickers, Son and Maxim, River 
Don Works, Sheffield. Applications to electrical department. See 
advertisement. 

An assistant lecturer and demonstrator in engineering is required 
at Merchant Venturers' Technical College, Bristol. Salary £170, 
which may raise to £220. Particulars from the Registrar, to whom 
applications by April 80. See advertisement. | 

A cable jointer is wanted for the Newport (Mon.) electricity 
works. Applications to Mr. H. Collings Bishop. See advertisement. 

The Municipal Commissioners of Singapore (Straits Settlements) 
require an electrical engineer, with experience in the management 
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of three-wire continuous-current supply station, and qualified to 
superintend the laying and maintenance of underground cables, &c. 
Appointment is for three years, at £360 for first, £390 for second 
and £420 for third year, with transport allowance. Applications 
to Mr. C. C. Lindsay, M Inst. C. E., 217, West George-street, 
Glasgow, by April 19. 

A lecturer and demonstrator in ele:trical engineering is required 
at the School of Engineering, Electricity and Technical Science, 
Canterbury College, University of New Zealand. The appointment 
will be for three years; salary, £300. Particulars, &c.. from the 
Agent-General for New Zealand, 13, Victoria-street, London, S.W. 
Applications by 28th inst. See advertisement. 

Yorkshire Electric Power Co. require an engineer to supervise 
laving of high and low-tension mains and take charge of distribu- 
tion. Applications by 16th inst. to Mr. W. B. Woodhouse, Central 
Bank chambers, Leeds. 

Mr. Perey Longmuir, of University College, Sheffield, has been 
appointed Junior Assistant in the metallurgical department of the 
National Physical Laboratory. 

Mr. Longmuir is a pupil of Prof. Arnold, and has for two years been 
engaged in research as a Carnegie scholar of the Iron and Steel Institute. 
He will at present assist Dr. Carpenter in carrying on the work undertaken 
by the Laboratory for the Alloys Research Committee of the Institution 
of Mechanical Engineers. 

Portsmouth Corporation have appointed Mr. A. A. Moncreaff 
chief inspector of weights and measures, gas examiner and electric 
meter inspector at a salary of £190 per annum. 


Mr. E. Lafferty, of Bradford Corporation tramway department, has 
been appointed traffic manager of Preston Corporation tramways. 


Nr. M. B. Henry, of Nelson, Lancs., has been appointed eleetrical 
engineer to Radcliffe District Council. 


Hull Tramways committee has reorganised the staff at the power 
station. Mr. W. T. Robson, acting chief assistant, is appointed 
rolling stock electric assistant at £150 per annum; Mr. N. H. 
Dadson, outside electrical equipment assistant at £120; and Mr. 
C. D. C. Cummins power station electrical assistant. 


Ayr.—The Council will apply for powers to borrow £15,000 for 
extensions of the electricity undertaking. The burgh electrical 
engineer (Mr. Roland Marshall) reports that during the past year 
the number of equivalent 8 c.p. lamps connected increased by 48 per 
cent. and that this year the increase so far had been greater than ever. 


Barnes.—On Tuesday the Council decided to reduce the charge 
for electrical energy for power, heating, &c., from 3d. to 21. per unit. 


Belfast ---The directors of the Belfast Street Tramways Co. have 
replied to the recent offer of the Corporation to purchase their 
undertaking. They agree to accept the actual cost of the Sydenham 
and Ligoniel lines, plus 10 per cent., and to take 3} years’ purchase 
for the unexpired term of the lease expiring in August, 1907. The 
directors insist that the average profits be calculated on the basis of 
the last seven, and not the last five, vears, but agree to accept 43 per 
cent. instead of 5 per cent. as originally asked for the purchase- 
money unpaid on Jan. 1l. The Corporation offered 4 per cent., and 
have now submitted revised proposals. 

The Council have received sanction to a loan for extensions of the 
electricity mains in the Knock district. 


Birmingham.— At the inecting of the City Council on Tuesday, 
Mr. G. H. Johnstone moved the adoption of the report of the Elec- 
tric Supply committee, abstracted in our last issue, and proposed — 

"That the Local Government Board be asked to cancel their sanction 
to the loan of £251,973. 11s. 2d., authorised by the Council on July 31, 
1901. so far as relates to the unexpended portion of such loan, amounting to 
£167,776. 14s. 1d ; that the Finance committee be instructed to apply for 
the necessary sanction to the borrowing of £441,142 for the first equip- 
ment of Summer-lane generating station, sub-stations, underground 
cables and meters, and that, subject to such sanction being obtained, the 
Electric Supply committee be authorised to proceed with the work.” 

Mr. Joussrosr reminded the Council that in July, 1901, having 
sanctioned the purchase of a site for the generating station, they 
sanctioned the borrowing of a large sum of money for the equipment of 
the site, the erection of one sub-station and the laying down of various 
mains, «c. It was then believed by the committee that they were pro- 
viding for the supply of power for the tramways which fell in in 1906, 
but they soon found that that was not the case, and that they had only 
included the power for the Edgbaston and Harborne tramways, 
which the Tramways committee projected, and also for the short 
length of 1 mile on the Steelhouse-lane route. If the 1901 scheme had 
been proceeded with, the committee would have been obliged to come to 
the Council again with proposals for the larger mileage of tramways which 
fell in in 1906. Of the expenditure sanctioned in 1901, £41,909 had been 
spent on Water-street extensions, £23,174 was expended on the pur- 
chase of the Summer-lane property, £1,170 in clearing the site, 
&c., £58. 10s. on architects’ commission, £2,921 for a eub-station 
іп Court-road, £14,863 on mains and £1,000 on meters. As 
regarded the Summer.lane loan, only £1,170 of the authorised loan 
had been spent, and the committee now asked the Council to cancel 
everything else they had sanctioned in respect to that loan. Mr. 
Chattock, who succeeded Mr. J. C. Vaudrey, went to work on practically 


the same lines as Mr. Vaudrey, but on a wider basis. Between 1901 and 
1903 the tramway ideas in the city were largely developed, and Mr. 
Chattock began by assuming that sooner or later all the main arteries 
out of Birmingham would become tram routes. The committee were 
strengthened by the Tramways committee asking them to provide for 
their requirements for tramway traction. They were advised that an 
expenditure of £510,000 would be ultimately necessary to thoroughly 
equip the Summer-lane site for electric power purposes. The only diffi- 
culty was in keeping distinct what was proposed to be spent on the 
equipment of the power station and what was proposed to be spent on 
the sub-stations, mains, &c. £510,000 was the ultimate figure for com- 
pleting the equipment of the power station itself, and it was proposed to 
spend at present £260,620. The ultimate cost of the building was 
£130,000, leaving £380,000 for the plant, &o. Of the latter sum the 
committee were asking for sanction to expend £144,000, leaving £235,000 
to be spent at some future time. Не believed their electricity depart- 
ment was capable of great expansion. The city was only on the fringe 
of electric lighting, and the committee hitherto had only been restricted 
by the inadequacy of the output. When Mr. Chattock first presented 
his scheme the committee struck out all matters that were not urgent. 
The figures had been brought down to the lowest point, having regard to 
efficiency, and he believed that a good bargain was being made for the city. 

Mr. WarrHALL drew attention to the great difference between the 
scheme of 1901 and the present scheme. He would like to know what 
the total cost of the present scheme was to be, and also the real reason 
of the vast difference in the amounts of the two schemes. Was it that 
the department now had & manager who was fully alive to the necessity 
for pushing forward electricity supply, and of making Birmingham an 
up-to-date city in every respect? He would support the scheme if that 
were so, but not if he thought the Gas committee intended to persist in 
their scheme for the expenditure of £500,000 which was rejected by 
Parliament last year. With regard to the tenders, he alluded to one par- 
ticular case in which an outside firm was preferred, although their tender 
was £1,574 higher than that of a local competitor, and inquired why that 
preference should be given. 

Mr. ToNxs asked at what rate the money would be borrowed, and what 
probability there was of the electric supply making a profit. 

Mr. NETTLEFOLD asked if the surplus was obtained after writing some- 
thing off for depreciation of machinery. 

Mr. Kenrick inquired whether gas engines would be used for motive 
power in the new station. 

In reply, Mr. JonNsroNE stated that the Gas and Electric Supply com- 
mittees were working together in harmony. There was abundant room 
for both. There would only be finality in regard to the undertaking 
when there was finality in the growth of the city of Birmingham. As to 
the tenders, they accepted those which they thought would be most 
advantageous. Provision for the Edgbaston and Harborne tramways was 
not included in the scheme. They were going to borrow the money on 
favourable terms, although the present was admittedly not a good time 
to negotiate for loans. The committee felt that the undertaking was far 
too large to trust to gas engines. They were advised that steam plant 
was the safest. The present scheme might have been greatly curtailed, 
but if so the committee would in the near future be compelled to ask for 
authority for extensions. 

The recommendation was then adopted, and the Electric Supply com- 
mittee were empowered to engage Mr. E. Harper as architect for the 
buildings for the Summer-lane station, and the Finance committee 
received authority to borrow £5,356 for improvements at the Water-street 
generating station and for sundry lighting mains and services. 

Blaydon.— The Council have had offers from the Priestman 
Power Co. and the County of Durham Electrical Power Distribution 
Co. to supply electrical energy in the district. Neither proposal has 
been accepted. 

Bridgwater.—The corner-stone of the electricity station buildings 
was laid by Ald. Peace, the chairman of the Bridgwater and District 
Electric Supply and Traction Co., on Tuesday. 

Brighton.—The Corporation have applied for sanction to a loan 
of £6,000 for purchasing electric motors, &c., to be let on hire. 


Burslem.—The Council have applied for sanction to a loan of 
£421,000 for the erection of additional electricity works. The elec- 
trical engineer (Mr. Clarke) has reported in favour of steam-driven 
plant. 

Cheltenham.— At the last meeting of the Council the borough 
electrical engineer (Mr. Hamilton Kilgour) presented his estimates 
for the current year as follows:—Income £17,200, expenditure 
£9,800, surplus £7,400 against £6,780 last year. There are now 
nearly 48,000 8 c.p. lamps connected to the mains. 

A special meeting of the Council was held on Friday to consider 
recommendations from the Lighting committee to increase the 
charge for public lighting from 2:27d. to 8d. per unit, which repre- 
sented an aggregate increase of £2,532 per annum for public light- 
ing. The Council were also recommended to give notice to the 
Light Railway Co. to determine the agreement for the supply of 
current to the company for traction (at present 1:94. per unit up 
to 100,000 units per annum), in order that a fresh agreement might 
be entered into. 

The Chairman of the Committee (Ald. Norman) said that if money and 
coal remained at the price as when the undertaking was started 10 years 
ago more than £1,500 per annum would have been saved upon interest 
and £1,000 a year upon coal. They had decided to prevent further accu- 
mulations, and hence the necessity for a revision of the charges. Origi- 
nally the committee resolved to increase the charge to private consumers 
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as well as for street lighting, but they had dropped that part of their pro- 


posa!s because they feared it might have the effect of lessening demand. 


Mr. Ley Моор criticised generally the management of the undertaking 
and suggested that the reasons for its comparative failure were : — (1) That 
certain of the provisional orders imposed undesirable obligations upon the 
Council in some respects, and therefore these should not have been asked 
for. .(2) That there had been a reckless expenditure of capital. (3) That 
there had been reckless extravagance in street lighting ; and (4) that there 


had been lack of management and forethought. 

In reply, Ald. Norman described Mr. Wood’s statement as a travesty of 
the facts, 

The committee’s recommendation were adopted. 


Claremont (Western Australia).—The Council, who propose to 
raise a loan of about £7,000 for electricity supply, are recommended 


to accept the tender of Mr. J. Barre Johnston, Fremantle, at £5,385 
for generating plant, &c. The price of current to private consumers 


is to be 8d. per unit. 


Croydon.— The electric lighting mains are to be extended at a 


cost of about £300. 


Dorchester.—The Council on Tuesday deferred consideration of 
a recommendation by the Lighting committee, that, as the electric 
supply scheme is practically dead, the borough electrical engineer 


(Mr. W. J. U. Sowter) be given a month's notice of the termination 
of his engagement." 
former appointment on the understanding that the scheme would be 
carried out. 


Dublin.— On Monday the Lighting committee submitted to the 
Council their report on the tesís of the engines at Pigeon House 
electricity works. This report was referred to in our last issue 
(p. 974) and thechairman of the committee (Mr. Irwin) now moved:— 


l. That this Council, having considered the Lighting committee's 


report, approve of their action in refusing acceptance of the engine 
portion of the generating plant, and hereby give the contractors 
& further period of nine months from this date, and such further 
extended period (if any) not exceeding in all 12 months from this date, 
as the Lighting committee may determine, to fulfil their contract, but 
subject in all other respects to the terms of the specification and general 
conditions of the existing contract, and provided that the contractors 
undertake at their own expense, and to the satisfaction of the com- 
mittee, to maintain the plant in such a condition as to be capable 
of affording an uninterrupted supply of energy up to the full 
contract working capacity and output for the proper working of the 
system during the period hereby given for completion of contract, pend- 


ing which the contractors shall be responsible for all loss and damage 


sustained by the Corporation by reason of any interruption of the supply 
or any portion thereof. 

2. That the Lighting committee invite tenders for the supply and 
erection of a set of generating plant not exceeding“ 1, 500kw., and that 
in case the committee consider any tender of the General Electric 
Co. the most favourable, this Council accept the terms contained in 
the paragraphs numbered (1), (2) and (3) of the contractor's letter of 
March 31, 1904, subject to the approval of the Local Government 
Board and to the said terms being carried out by a separate contract 
between the Council and the contractors, the committee to so vary 
clause 3 of the said letter as they may deem necessary to prevent any 
delay in completing the original contract, and so as to prevent any waiver 
of the terms of the original specification and general conditions of the 
existing contract. 

3. If the terms of this resolution are not accepted in writing by the 
contractors and their sureties within seven days from this date, and all 
necessary contracts entered into by them as contemplated by this resolu- 
tion within 14 days of the furnishing of the drafts of same (or within 
such further time as the committee may determine), or if such contracts 
when entered into are not fully carried out by the contractors, then the 
committee is hereby directed to put the terms of clause 41 (b) of the 
original conditions of contract in force. 

4. The terms of the resolution (save the provision for putting clause 41 
(b) of the conditions of contract into force should the terms of this reso- 
lution not be accepted, and all necessary contracts entered into as afore- 
said are not to be of any force or effect whatever unless and until the 
sureties for the contractors shall agree to and be bound by the terms 
hereof in such a manner as shall be approved of by the committee and 
by the law agent, and so that such sureties shall not only not be dis. 
charged under the original bond, conditions and contract, but shal] 

. become and be sureties for the due performance by the contractors of the 
terms of this resolution, and the contraets to be executed in pursuance 

of such terms. ` 

Mr. Inwin said the committee received Mr. Hammond's report upon 
the tests at their meeting of March 22; nine days later they had arrived 
at a solution, and two days thereafter they bad their report printed 
and posted to every member of the Council. Neither the committee 
nor its chairman was resposible for the particular make of engines 
selected in combination with the Oerlikon alternators. The General Elec- 
tric Co., a firm of high standing and repute, offered to the original 
committee four different makes of engines (those of D. Stewart & 
Co., which were the cheapest; Combe, Barbour and Combe; Cole, 
Marchent and Morley, and Hick, Hargreaves & Co.) at prices 
for the combined plant ranging from £33,000 to £44,000. Mr. 
Hammond recommended the acceptance of the lowest of the offers, 
stating that under his very tight specification and the careful inspection 
which the plant would receive from him during the course of manu- 
facture, he believed Messre. Stewart & Co. could be relied on to turn out 
& satisfactory job. Accordingly, the then committee brought up report 


Mr. Sowter claims compensation, as he left a 


No. 107 (1900), which was море on August 27, 1900. The history of 
these engines from the time they were put to work was well known to 
some members of the Council, and to those who had them under almost 
daily observation there appeared to be no other course open to Mr. Ham- 
mond than to reject them. The question as to whether or not they can 
be so rebuilt or reconstructed as to bring them into exact compliance 
with the specification was one that they expressed no opinion upon, but 
they considered it only right that the contractors-in-chief (General 
Electric Co.) should be afforded an opportunity of themselves trying 
to do so under the direction of their own engineers, for they 
could not interfere with the sub-contraetors, of whom the Council 
had approved until they had officially rejected the engines. They 
could entertain no proposal of reconstruction of the existing engines 
which did not include a provision for at once laying down a complete new 
set of plant of such capacity as would enable them, with whatever assis- 
tance they could get from those of the present sets as would not be dis- 
mantled at the time, to carry on without interruption the full supply 
required by the city, which, judging by the experience of last season 
and the number of consumers which were being connected, would be 
largely in excess of last winter. They had been advised by their law 
agent and town clerk that there were legal difficulties in the way of 
adopting the proposal of the General Electric Co. as it was set forth 
in their letter without publicly advertising for tenders. This point 
had been overcome by arrangement with the chief contractors. 
The General Electric Co. had met them fairly, and had admitted frankly 
that the committee were justified in rejecting the engines, and endorsed 
their want of confidence in their sub-contractors. The terms of-the original 
contract still obtained, and ample provision was contained therein to 
indemnify the Corporation against any pecuniary loss sustained by reason 
of granting further time, carrying out fresh tests and so forth. It was 
only fair to state that the electric generating plant of Oerlikon make 
supplied by the General Electric Co. had given every satisfaction, and 
the General Electric Co. had undertaken ‘to replace every single part of 
the engines which had been found to be defective, and, if necessary, 
re-design them. Of course, under Mr. Hammond's original agreement 
with the Corporation, he was still bound under his retainer and com- 
mission of 5 per cent. upon the value of the works executed under his 
scheme until each and every one of the original contracts had been carried 
out to the committee’s satisfaction, including the reconstruction or replace- 
ment, as the case may be, of the four existing engines, and the Corpora- 
tion would not be put to any additional expense in that connection by 
reason of granting that extension of time to the chief contractors. 
After a brief discussion the report was adopted without a division. 


Dundee.—As the estimates of the tramways department for the 
current year show a deficit of £620, the tramway manager (Mr. 
P. Fisher) has submitted observations on the question of the 
abolition of 4d. fares. 

Mr. Fisher says that only seven corporations in the kingdom have ad. 
fares over their whole system. A year's receipts on 13 of the principal 
provincial tramway systems, two of which took 4d. fares only on part of 
their lines and the remainder no 4d. fares, were £618,790 received from 
115,523,504 passengers, but on the Dundee system the receipts were 
£42,005, whereas on the average given of the 13 places mentioned they 
should have been £56,991. Working costs per car-mile in Dundee were 
4:804., and in 18 other large towns mentioned by Mr. Fisher from 5:844. 
at Blackpool to 4:034. at Bolton. Dundee, however, had heavy gradients 
and a consequently considerable expenditure on brake testing and inspec- 
tion. He suggested that current should be supplied to the tramways at 
cost. The annual payments to the tramway company (which would 
terminate in 1910) would be until 1907 £1,490. It might be considered 
whether these payments should not be made out of capital, and whether 
capital account should not be debited with similar piyments already 
made from revenue. In this way it might be possible to continue the 
4d. fares. 


Electric Traction on Railways.—The chairman of the Belfast 
and County Down Railway Co. (Mr. Thomas Andrews) has asked 
Messrs. Dick, Kerr & Co. the contractors for the electrical equip- 
ment of the Liverpool-Southport section of the Lancashire and 
Yorkshire Railway, to submit estimates, &c., of the cost of convert- 
ing the line between Belfast and Bangor (Co. Down) a distance of 
about 12 miles. 

Messrs. T. R. Thompson and Robert Forrest (directors of the 
Barry Railway Co.), together with the general manager (Mr. R. 
Evans), the engineer (Mr. Waddell) and the locomotive superinten- 
dent (Mr. J. H. Hosgood) have started on a visit to the Continent to 
study electric traction on Continental railways. 


Electiical Standardising, Testing and Training Institution. 
—As a result of the recent scholarship examination, Leonard Van 
Vestrant, of the Grammar School, Wellingborough, has been 
awarded a Faraday Scholarship of 80 guineas per annum, tenable 
for two years. 


Electricity in Mining.— An arsenic mine, said to be the largest 


mine of the kind in the world, turning out 70 tons per month, is 
established at Floyd County, Virginia, U.S.A. The entire plant, 


Which is of the most modern character, is driven entirely by elec- 


tricity. Тһе “ camp " round the mine, which employs 125 persons, 
is lighted electrically. | Е 

In the report of the Ooregum Gold Mining Company for 
the past year the directors repeat the observations made by the 
directors of the Nundydroog Co., which appeared in our issue of 
April 1, p. 961, extolling the merits of the electricity supply from 
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the Cauvery Falls, and expressing the view that the demand is 
likely to prove in excess of the supply for some time to come. 

Electric driving plant is being installed in the Cathcart Proprietary 
Mine, Ararat, Victoria. 

Blland.—An inquiry has been held into the application of the 
Council for sanction to borrow £4,000 for electric lighting extensions. 
The consulting engineer (Mr. W. Emmott) gave technical details. 
The local gas company opposed. 

Fatality.—A young man was angling in the Petfry (Ross-shire) 
on Friday last, and climbed a pole to disentangle his line, which had 
caught on the Dingwall overhead electric fighting main, which 
transmits current at 3,000 volts. He accidently touched the main 
and was killed instantly. 

Felixstowe.--'l'he Council last weck authorised extensions of the 
electricity works at a cost of £650. and the purchase and laying of 
two new feeders at a cost of £1,200. 


Glasgow.—The convener of the Tramways committee (Mr. W. 
Paton) announced at the Corporation meeting last week that 
12 covered trameara would be placed on the streets as an experi- 
ment. These double-deck cars would carry 64 persons, and by 
occupying some of the standing room about 70 passengers could be 
carried. During the two or three weeks that an experimental 
double decked car had been running the fares taken amounted to £1 
& day more than from any other car on the route. In Liverpool the 
drawings from covered cars worked out at an increase at the rate of 
£200 per car per annum compared with uncovered cars. That 
showed: that there was a large source of revenue in the covered cars. 


Glasgow and West of Scotlaad Tochaical College.—As a 
result of the recent final examinations the following diplomas have 
been awarded :— 

In the department of electrical engineering A. N. Aikman, G. B. 
Clerk, F. H. Downie, D. Money and C. Urquhart. Mr. Downie has also 
gained the Sir John Pender gold medal and bursary, which are awarded 
annually to the best student who obtains the college diploma of electrical 
engineering. This medal is of the value of £5. 53. and th: bursary is of 
the value of £40, tenable for one year at Glasgow University. 

Gorton.—The District Council have agreed to hand over their 
electric lighting order to Manchester Corporation for £500. 


Gosport --In reply to an inquiry by the Board of Trade, the 
Council notify that steps are being taken to comply with the pro- 
visions of the Gosport electric lighting order 1900. 


Heckmondwike.—On Monday the Council decided to purchase 
additional plant for the electricity works at a cost of about £5,000. 


Hereford —Sanction to a loan of £500 (repayable in 17 years) for 
electric lighting extensions has b2en obtained by the Council. 


Hornsey.— Mr. J. H. l'arquharson has been appointed chairman 
of the Electricity Supply committee. Sanction has been received to 
a loan of £37,333 for electric lighting extensions. 


Hove —The Council are recommended to light the western 
district electrically, taking current either from Brighton Cor poration 
or the Hove Electric Lighting Co. 


Huddersfield .—The municipal tramways have earned during the 
past year £63,045, an increase of £9,000 over 1902. There was a 
deficit of £4,000 on the year's working. 


Islington (London).—The Lighting committee reported оп 
Wednesday having considered a communication from the borough 
electrical engineer (Mr. A. Gay) on the means provided for locating 
faults on certain of the are lighting cables. 

Mr. Gray points out that, as these cables are on the high-pressure 
parallel system, it has been found a difficult and dangerous task to dis- 
connect and re-coonect them with the current on. To provide for the 
necessary switches at important points, junction or feeder pillars are 
about to be erected on other circuits, but the cost of, and the space taken 
up by, these pillars prevents their adoption in sufficient numbers to be 
of general service. It is, therefore, proposed to divide the arc circuits 
into sections, taking every sixth, seventh or eighth lamp colamn, 
removing the present transformer therefrom, placing it in a tank at the 
foot of the column, and using the space set free fur the high-tension 
switches, The estimated cost of this work, including high-tension switch 
fuses, street transformer tank, fixing, cable connections, excavation and 
rela ging in respect of six circuits, is £285. 

The committee recommend that application be made for sanction to 
the borrowing of a loan for the above and other works, and for £1,519. 12s. 
for service lines (including terminal boxes, fuse boxes, meters, &c.) to be 
laid during the half-year ended Michaelmas, 1904 


Leeds The tramways manager (Mr. J. B. Hamilton) has sub- 
mitted figures relating to the past year's working of the Corporation 
tramways. 60,964,067 passengers were carried, made up of 7:28 per 
cent. halfpenny, 79 92 per cent. penny, 1:56 per cent. three-halfpenny, 
9:5 per cent. twopenny and 1:7 рег cent. threepenny fares. The 
increase of £15,000 is attributed to the introduction of overlapping 
stages and to the success of halfpenny fares. The amount paid for 
compensation was £765, 12s. 7d., compared with £2,197. 10s. 5d 
in the previous year. The construction of a loop line at Roundhay 
Park, to save the time now occupied in reversing cars, is con- 
templated. 


Light Railways.—The Board of Trade have confirmed the 
Clacton on-Sea and St. Osyth, the Rugby and District, and . the 
Leicester and District Light Railway Orders. ; 

Sutton-in-Ashfield, Mansfield and Hucknall Huthwaite Councils 
will oppose the application of the Mansfield and District Light 
Railway Co. for an extension of powers. 


Liversedge.—The Council are urging the British Electric Trac- 
tion Co. to complete the Hightown tramways by connecting them, 
via Mainbottom, with the Cleckheaton system. | 

Negotiations are proceeding for а supply of electric energy by the 
Yorkshire Electric Power Co. 


London County Council.—At the meeting on Tuesday a discus- 
sion arose upon the report of the Finance committee on the question 
of raising funds for capital expenditure. The estimate of £5,000,000 
(including £25,750 for the expenses of issue) was approved, but of 
this sum £333,617. 18s. 9d. 1s in respect of expenditure to the year 
ended March 31, 1904, in the purchase, electrification and extension 
of tramways in the county of London. £32,620. 16s 84. is required 
to pay off capital moneys raised for the purchase, electrification and 
extension of tramways to March 81, 1904, and £682,511. 4s. 7d. for 
the purchase, electrification and extension of tramways for the year 
ended March 31, 1905. Other items of expenditure in the latter 
period under the Council's Tramways and Improvements Acts, 
1901-1902, include £90,000 and £150,000. 


London Electrical Contractors’ Association —The third annual 
dinner was held at the Holborn Restaurant on Wednesday evening. 
Since its inauguration the Association has increased considerably in 
numbers, and there was a large attendance, including several repre- 
sentatives of the National Electrical Manufacturers’ Association, 
who had been invited as guests. "The toast of the evening was pro- 
posed by Mr. Benedict H. Rolfe, who referred, among other things, 
to the proposal to issue workmen’s certificates. Mr. Ernest E. Berry, 
president, responded. Mr. R. Tweedy Smith gave the toast of 
* Rindred Associations," which was acknowledged by Mr. Walter 
Davenport (secretary of the National Electrical Manufacturers’ 
Association) and Mr. Edwin C. Wallis (president of the Northern 
Section of the National Manufacturers’ Association) ; and the health 
of the President was drunk with enthusiasm, the proposer of this 
toast being Mr. A. Rashleigh Phipps (past-president). | 


Louth —The Council decided on Tuesday to enter into an agree- 
ment with the National Electric Construetion Co. for the erection 
and working of electricity works. "The Council will provide a site 
and will borrow £17,000 for the work, the company paying interest 
and sinking fund charges. The agreement is to be terminable at 
10 or 20 years at the Council's option. 


Ludlow.—A company has intimated intention to apply next 
session for a provisional electric lighting order. 


Lytham.—The Council have decided, in consequence of the 
adverse vote of the ratepayers, to drop the municipal electricity 
scheme. The Council are, however, willing to consider any pro- 
posal which will not involve a burden on the rates. 


Manchester.—On Wednesday the Corporation sanctioned, with- 
out discussion, a proposal to borrow £135,000 for electricity supply 
extensions, 

Margam.—An inquiry has been held here into the application of 
the District Council to borrow £15,000 for electricity supply. 

Mr. Ivor Bowen, for the Council, gave the required statistical par- 
ticulars. The Council obtained an electric lighting order in 1898. 
Lighting at present is done by Aberavon Council, and, he urged, was 
unsatisfactory, An arrangement had been made for leasing a plot of 
ground for a generating station, and tbe Council had entered into 
negotiations with the South Wales Electrical Power Distribution Co. for 
& supply of electricity in bulk at three points in the district at 14d. per 
unit. The whole of the loan asked for would only b» required in the 
event of the negotiations with the company falling through. 

The Borovcu ELECTRICAL ENariNEEnR of Swansea (Mr. C. A. L. Prusman) 
supplied technical details of the scheme. 

The Insprctor (Mr. R. H. Bicknell, M. Inst. C. E.) said it was highly 
improbable that the Local Government Board would sanction the loan of 
£15,000 upon the present terms, and he could not see his way to recom- 
mend it; but he recognised that it was necessary that the town should 
have their own lighting. But if there was a breakdown in the supply, 
what would they do, as the Board would not grant £15,000 to experiment 
with ? As far as he was concerned, the Board would not sanction the 
larger scheme. 

Marylebone (London).—At the meeting of the Council last 
evening, the mayor said he hoped for a full attendance of councillors 
at the next meeting of the Council (April 28), when he had to put 
before them an important report from the delegates appointed to 
negotiate with the Metropolitan Electric Supply Co. with regard to 
electric lighting, and he hoped to be able to put before the Council 
the final possibilities of a compromise with the Metropolitan Com- 
pany. With regard to the Marylebone Electric Lighting Bill, 1904, 
the Electric Supply committee reported that the Council’s bill had 
passed the Select Committee of the House of Commons with certain 
modifications, which may be summarised as under :— 

1. The London County Council having agreed to advance the sum of 
£1,365,000 for the purchase of the Metropolitan Company's undertaking 
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in Marylebone, the financial provisions of the bill have been modified. 
The power to issue stock has been struck out, and all provisions for loans 
are made subject to the approval of the London County Council, except 
the loans for the purchase of the undertaking, and for paying the costs of 
the order and act of 1901. With regard to the London County Council 
loans, the usual appeal to the Local Government Board is provided for. 
The period of 38 years has been allowed for the repayment of the above 
sum, and allocations to the sinking fund for the payment of this sum and 
also for the repayment of the loan for the generating station are to be 
suspended for a?period of three years from the dates of borrowing. The 
Select Committee have not, however, permitted Marylebone Council to 
pay interest during the first two years out of capital, and consequently, 
according to Mr. Arthur Wright's estimate, there will be a deficit of 
£8,000 a year on the undertaking, when acquired by the Council, for the 
first two years, and for this it will be necessary to levy a rate. Regarding 
new works the Coun'y Council will lend the money, and have made 
arrangements to advance £100,000 during the current financial year. 
Forty-two years is allowed for the repayment of this sum, and the sinking 
fund is suspended for the first three years. 

2. The Select Committee, upon the opposition of the Metropolitan 
Electric Supply Co. and of the Gas Light and Coke Co., struck out the 
clause approved by the Borough Council giving power for the Council to 
enter into working agreements, so that the Council has no power to grant 
& lease of the undertaking; and it is even doubtful whether they can 
enter into an agreement with a company to work the undertaking on 
their behalf. 

3. A clause has been inserted in the bill requiring the Council to have 
laid before them annually a statement and balance-sheet of the accounts 
of the undertaking, and to so fix the charge for current that the revenue 
may be sufficient to meet the expenditure. This clause was inserted by 
agreement with the Great Central Railway Co., and does not come into 
operation for the first three years. 

4. Negotiations are in progress for the purchase of certain properties 
in the borough, the owners of which have withdrawn their opposition to 
tbe bill on consideration of such purchases coming into effect. 

The .bill was read a third time in the House of Commons last 
night. 

Middlesbrough.—Sir Raylton Dixon & Co. are negotiating with 
the Corporation for a supply of electric p wer for the whole of their 
Cleveland Dockyard. About 400,000 units would be required per 
annum, equal to the whole output of the electricity works last year. 

On the recommendation of the borough electrical engineer (Mr. 
H. M. Taylor) the Works committee have agreed to adopt a flat rate 
of 4d. per unit for current supplied to private consumers as an 
alternative to the maximum demand system at 6d. and 2d. 


Municipal Insurance.— Glasgow Tramways committee reported 
last week that they had considered the subject of insurance for third- 
party risks and risks under the Employers’ Liability and Workmen’s 
Compensation Acts, and that the Electric and General Assurance 

(Ltd.) were prepared to undertake for one year third-party risks for 
& premium of £14,000, payable in quarterly instalments, and, in 
addition to the security offered by them, to have their policy covered 
at Lloyd's, the limit for any one accident to be £2,500, and the 
indemnity for the year to be £25,000. As the offer was £5,000 less 
than the sum asked by the General Accident Assurance Corp., and 
was £2,500 less than would be charged by that corporation if they 
were allowed the same rates as were paid to them this year, the 
committee unanimously agreed to recommend that the offer be 
accepted, subject to adjustment of details. 

The convener (Mr. Paton) moved the approval of the minute. They 
had contemplated considering the question of taking the insurance into 
their own hands, but they subsequently got the offer from the Electric 
and General Assurance. It would be a serious matter for the Corporation 
to take the insurance into their own hands, as there were risks connected 
with it which should not be lightly undertaken. They therefore recom- 
mended the acceptance of the offer. 

The recommendation was adopted. 


Municipal Telephony.—At Brighton Corporation meeting last 
week, Ald. Carden moved tho confirmation of the minutes of the 
Telephone committee, with the exception of a recommendation as 
to preparing specifications and for advertising for tenders for exten- 
sion of the works. 

The committee recommended that the Telephones department carry 
out extensions of cable, &c., at a cost of £4,200. 

Ald. Слпрех said that, owing to the rapid increase in the business of 
the department, it was necessary to provide additional communications. 
They had a loan of £46,000, of which they had spent £33,000, including 
work ordered and not carried out, so they had £13,000 unexpended, and 
out of that they proposed to take the £4,200. Within a short time the 
Corporation, instead of an exchange of 2,000 subscribers, would have one 
of nearly double that number, for the telephone had been a much greater 
success than had been anticipated. During the last six months they had 
connected 950 subscribers, and there were 800 more in process of being 
connected. 

The minute was confirmed. 

New Zealand.— Wellington City Council are raising a loan of 
£75,000, chietly for the extension of their electric tramways. 

Nottingham. —- Ald. Brownsword, chairman of the Tramway 
committee, in proposing an extension of the tramways system, said 
that between 52,000,000 and 53,000,000 passengers had been carried 
on the electric tramways since their opening two years ago, and 
there had only been one serious accident. 


Obituary.— Mr. Chas. A. Wells, A.M.Inst.E.E., Etna Works, 
Lewes, died on April 6 in his 78th year. He was a member of the 
Town Council for seven years, and was instrumental in introducing 
electricity supply into Lewes. 


Oldham.—The Council have opened a showroom for electric 
radiators, cookers and other domestic appliances. 


Paisley.—The eastern section of the new electric tramways is now 
ready for Board of Trade inspection. 


Plymouth.—The salary of the tramways manager (Mr. C. R. 
Everson) has been increased to £925, with an ultimate increase to 
£300 by yearly increments of £25. 

Presentation.— Mr. D. J. Horn, of the General Electric Co., 
Glasgow, was recently presented with a dressing case by his 
colleagues on his leaving for Bombay, where a branch of the 
company's business is to be started. 


Queen's Engineering Works, Bedford.—In connection with 
part of the new scheme of the Lords Commissioners of the 
Admiralty for the training of officers in His Majesty's Navy, a visit 
of inspection was paid by the torpedo lieutenants of H.M.S. 
** Vernon," at present stationed at Portsmouth, to the Queen's 
Engineering Works, Bedford (Messrs. W. H. Allen, Son & Co.), on 
the 24th ult. The course of instruction given on ће “ Vernon" 
is intended for & certain number of selected candidates who wish to 
further qualify in the service as torpedo lieutenants, and con- 
sequently mueh of the time occupied by the course is devoted to 
the study of torpedoes, mines and electrical appliances connected 
therewith. The object of such visits is primarily to enable those 
who will eventually be responsible for the proper working of various 
types of machinery when afloat to obtain & thorough practical 
acquaintance with the most modern methods of construction and 
design of such high-class machinery as is employed in the equip- 
ment of the modern man-of-war, and a series of visits has been 
made to some of the principal engineering works in the United 
Kingdom where extensive contracts for the Admiralty are carried out. 
Messrs. Allen have during the last 10 years supplied the complete 
electrical equipment for many of our largest liners of the Atlantic 
service. The party of officers from the Vernon” numbered 22, 
and after being received by the directors of the company com- 
menced their tour of inspection of the works. Particular attention 
was given to the electrical department, and great interest was 
evinced in the different stages in the evolution of the modern 
dynamo-electric machine, and especially to the machines of the 
company’s Admiralty types, which represent the most recent and 
highest developments in modern machine-shop practice. All work 
has been done to limit gauges, so that all parts of the company’s 
standard types of machinery are interchangeable, and manual 
labour has been thus reduced to a minimum. 


Sheffield —At the Corporation meeting on Wednesday, Councillor 
Muir Wilson inquired of the town clerk (Mr. H. Sayer) whether 
the notice limiting the liability of the Corporation for accidents on 
the electric tramways to £25 had been issued under his advice, and, 
if so, did he consider the same binding upon the Corporation, and 
upon what authority. | 

In reply, Mr. Sayer said the condition had been imposed on his 
advice, and he considered the same binding on any person who became & 
passenger on the Corporation tramways. He was supported in that 
opinion by Mr. Danckwerts, K.C. 

Councillor WII son then asked the chairman of the Tramway committee 
(1) when the bye-law limiting the Corporation liability to £25 was made, 
and, if by resolution of committee, the date of such resolution; (2) by 
whose order had the notice been placed on the Sheffield tramcars. 

In reply, Ald. CLEdd said it was not by bye-law, but a resolution of the 
committe passed on Oct. 20, 1903, and subsequently confirmed by the 
Council, that the condition was imposed. The notice had been placed 
by the committee with the approval of the Council. 

South Africa.—A bill is before the Cape Parliament, promoted 
by the local authorities of Queenstown, seeking power to construct, 
among other works, telegraph and telephone lines. The municipal 
council of Aliwal North seek electricity supply powers. 

Southend.— The Corporation electric tramways carried 3,421,601 
passengers during the year ended 31st ult., an increase of about 
750,000 over the previous year. 

Stockport.— In future the Corporation will supply electric current 
to places of worship at a flat rate of 4d. per unit. 

Swansea.—The Electric Lighting and Tramways committee 
decided last week to obtain tenders for pole bases and for engine 
foundations at the destructor works. 

The electrical engineer (Mr. C. A. L. Prusman) is to report on 
the questions of prepayment meters and“ free wiring. 


Tanfie'd (Co. Durham) —The Council having decided to take 
part in a conference to consider the question of promoting а scheme 
of electricity supply for the whole county, Mr. J. Gilliland intends 
to raise the question of the erection of electricity works by the 
Council itself. | 

Torquay.—A recent meeting of ratepayers urged the Council to 
petition against the bill empowering the construction of tramway? 
on the Dolter surface-contact system, 
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Wakefield.— The Electric Lighting committee recommend that 
from July 1 the charge for electric energy be reduced to a flat rate 
of 4d. per unit and that meter rents for lighting be abolished. 

Wednesbury.—The Council have asked the Board of Trade not 
to sanction the further use of steam traction on the South Stafford. 
shire Tramway Co.'s lines, but to compel them to convert the 
whole system to electric traction. 

Worcester.— At Tuesday's Council meeting it was reported that 
all questions in dispute with the local tramways company had been 
settled, the company agreeing to pay £1,500 to the Corporation for 
current which the company omitted to take according to agree- 
ment from the new generating station during the first 12 months, 
and also to forthwith complete the Bath-road tramways upon some 
concessions being made by the Council as to the completion of the 
tramways in St. Jobn's and Lowesmoor. The conditions of 
settlement were approved. 

Workhouse Lighting.— Dalziel Parish Council have approved a 
recommendation to adopt electric lighting for the new poorhouse. 


Worsley — Negotiations are proceeding between the District 
Council and the Lancashire Electric Power Co. as to the supply of 
electricity in bulk by the company. 


— — — — —— —— 4 


TRADE NOTES AND NOTICES. 
TENDEBS INVITED. 


London County Council require tenders for the following switch- 
gear—viz., (a) one extra high-tension three-phase board with opera- 
ting table and instrument board, (b) one low-tension combined 
direct-current and three-phase board, (c) one combined extra high. 
tension and low-tension sub-station board, and (d) one extra high- 
tension and low-tension transformer board, and for the erection and 
connecting up of the same at the Council's electricity generating 
station at Greenwich. Further information is given in an advertise- 
ment. Drawings, &c., from County Hall, Spring-gardens, S.W., or 
full particulars may be obtained and specifications and drawings 
seen at the Tramway Oftices, 808, Camberwell New-road, S.E. 
Tenders to the clerk to the Council (Mr. G. L. Gomme), County 
Hall, Spring-gardens, S. W., by 10 a.m. May 17. 

The Council of the Metropolitan Borough of Hammersmith invite 
tenders for the supply of two 1,500kw. turbine or slow-speed engine 
generating sets with condensers, and high-pressure steam boilers 
with superheaters capable of evaporating 40,0001Ь. of steam рег 
hour. Specifications, &c., from the engineer (Mr. G. Gilbert Bell), 
Electricity Works, 57, Fulham Palace-road, London, W. Tenders 
to the Town Hall, Broadway, Hammersmith, by 4 p.m. May 18. 
See also advertisement. 

Dublin Lighting committee invite tenders for the supply and 
erection of a steam-generating three-phase extra high-pressure set 
of plant, consisting of Belliss engine and condensing plant combined 
with Dick-Kerr, E.C.C., Oerlikon or Westinghouse alternator (size 
1,000kw., 1,250kw. or 1,500kw.), steam and exhaust piping and 
extension to switchboard. Specifications, &c., may be seen at the 
offices of the city engineer (Mr. Spencer Harty), City Hall, Dublin, 
and at the offices of the consulting engineer (Mr. Robert Hammond), 
64, Victoria-street, Westminster, London, S.W., after 22nd inst. 
Tenders to the chairman, 3, Cork-hill, Dublin, by noon May 9. 
Further particulars are given in an advertisement. 


The Urban District Councils of Royton and Crompton invite 
tenders for permanent way construction. Specifications, “е. (after 
16th inst.), of the consulting engineer (Mr. Reginald P. Wilson), 66, 
Vietoria-street, Westminster, S.W. Tenders (addressed chairman 
of Tramways committee, Town Hall, Royton) by noon 30th inst. 
See also advertisement. 

The directors of the Great Western Railway Co, require tenders 
for the supply and erection of four 200kw. and 10 400kw. motor- 
generators (three-phase h.-t. to continuous-current 1.-t.); four 
natural-draught cooling towers, each capable of dealing with 
180,000 gallons of condensing water per hour; electrically and 
hand-driven overhead travelling cranes and runways; and coal and 
ash convevors, coal hoists and ash hoppers. Tenders to secretary 
(Mr. G. K. Mills), Paddington Station, London, W., by April 26. 

Manchester Waterworks committee invite tenders for the supply, 
delivery and erection at their Longdendale works of one 90 B. H. p. 
turbine with direct coupled dynamo, switch and distribution boards, 
slnice and regulating valves, &c.; four electric motors with starting 
switches, lead-covered feeders, junction boxes, &c. ; overhead equip- 
ment of existing railway track, rail bonds, electric locomotives, ќе. ; 
switch and distribution boards, conductors, incandescent lamps, ќе. 
Specitications, &c., from the secretary, Waterworks Offices. Tenders 
to the chairman, Town Hall, Manchester, by 28th inst. See also 
advertisement. 

Kilmarnock Corporation invite tenders for tramway permanent 
way construction, excavations, concrete foundations, steel rails, fish- 


plates, and special work, paving, &c. Copies of specification, forms 
of tender, &c., after April 18, from the town clerk, Mr. W. 
Middlemas. Specifications and drawings can be seen at (but not 
obtained froni) the offices of the consulting engineers (Messrs. 
Kennedy and Jenkin), 17, Victoria-strect, Westminster, London, 
S.W. "Tenders to the town clerk's office before noon May 17. See 
also advertisement. 

Govan Town Council invite tenders for 12 months supply of engine 
room stores, oil, &c., cables, cable accessories, bitumen, meters, house 
fuse-boxes, arc-lamp carbons, joint-boxes, motors, motor starters, 
iron castings, cast-iron pipes, ironmongery, paints, &c. Schedules 
and forms of tender from the burgh clectrical engineer (Mr. T. C. 
Parsons), Helen-street. Tenders to the town clerk (Mr. A. 
Macdonald), Town Hall, Govan, by April 26. See advertisement. 

Aberdeen Electric Lighting committee invite tenders for the 
supply and erection of surface condensing plant, air pump and 
piping. Specifications, &c., from the city electrical engineer (Mr. 
J. Alex. Bell), Electricity Works, Millburn-street, Aberdeen, to 
whom tenders by noon April 80. See advertisement. 


Heckmondirike (Yorks.) Electric Lighting committee invite 
tenders for feed pump and pipe work, steam traction generator, 
water-tube boiler, main switchboard panels, induced draught 
apparatus and underground feeders. Plans, &c., from and tenders 
to the consulting and resident engineer (Mr. G. H. Carter, A. I. E. E.) 
by April 26. See also advertisement. 


Bray District Council invite tenders by May 2 for 12 months’ 
supply of cables, carbons, house wires, switches, lamps, holders, &c. 

Wallasey District Council invite tenders bv 27th inst. for 12 
months’ supply of meters, cable and junction boxes, switches, 
cutouts, &c. 

Colima (Mexico) Municipal Council desire to enter into a contract 
for the public and private electric lighting in the city. Particulars 
from Governor Enrique O. Madrid, Colima, Estado de Colima. 

Wigan Corporation invite tenders for steel framework for electric 
tramcar sheds. Tenders by noon 28rd inst. 

Glasgow Corporation invite tenders by 10 a.m. 91st inst. for 
electric Jight installation, &c., for Woodside District Library. 

Antwerp Municipal Council will on 26th inst. consider tenders 
for lighting the Flemish Theatre. A deposit of £200 is required 
from tenderers. Copy of the specification may be seen at the Com- 
mercial Intelligence Branch of the Board of Trade, London. 

Moral de Calatrava Municipality (Spain) seek tenders up to May 8 
for the electric lighting of the district. Particulars are given in the 
* Madrid Gazette" of April 6. 

The Direction General of Posts and Telegraphs, Madrid, invite 
tenders up to April 24 for 32,400 pine telegraph poles. Tenders to 
the Inspector General of Telegraphs, 10, Calle de Corretas, Madrid. 
Further particulars in the Madrid Gazette for April 9. 


TENDERS RECBIVED AND ACOEPTED. 


The following contracts have recently been placed with Messrs. 
Belliss and Morcom, Ledsam-street Works, Birmingham :— 

For Alexandra Water Co., two engines and condensing plants and one 
Witton dynamo (by General Electric Co.). 

For Woking Electrie Supply Co. (by Electric Construction Co.), one 
685 n.r. engine for direct coupling to E.C.C. 400kw. generator. 

For Cunard ss. Carmenia (by John Brown & Co.), four engines for 
direct coupling to Clarke-Chapman dynamos. 

For Hornsey (by General Electric Co.), three engines for direct coupling 
to G.E.C. dynamos. 

Hereford Council have accepted the tender of W. J. Fryer & Co. 
for re-wiring the asylum at £2,187, that of the Alphons Custodia 
Chimney Construction Co. for chimney shaft at £229, and that of 
E. Danks & Co. for a boiler at £252. 10s. 

Canterbury Council have placed with Pritchetts and Gold an 
order for & new battery of accumulators at £565, the company to 
maintain the battery at 90 per cent. of its original capacity for 10 
years for £80 per annum. 

Poplar (London) Council have accepted the tender of Carrick and 
Ritchie for two 15-ton hand travelling cranes for electricity sub- 
stations at £560. There were seven tenders, varying from £512 
to £690. This is in addition to the tenders for plant, &c., given 
in our last issue. 


Aberdeen Electric Lighting Company have accepted the tender 
of Messrs. Babcock and Wilcox for two water-tube boilers and 
accessories. Tenders were also submitted by Richardsons, West- 
garth & Co., the Stirling Company and Willans and Robinson. 


Glasgow Corporation have accepted the tender of Mr. A. Low for 
mains, cables, switchboard, distribution boards, wiring and acces- 
sories for transmission of electric power to motors and for lighting 
the Dalmuir outfall works at £2,705. 2s. 5d. 

Leek District Council have accepted the tender of the Reason 
Mfg. Co. for electricity meters of 8, 5 and 10 amperes at £1. 178. 
each, and that of Chamberlain and Hookham for 15 and 25-ampere 
meters at £2. 15s., 50-ampere at £3and 100-ampere at £3. 5s. each. 
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Dick, Kerr & Co. have secured from the Provincial Tramways 
Co. contra¢ts for the construction for electric traction of tramways 
(1) at Gosport, (2) from Gosport to Hoeford, (3) from Hoeford to 
Fareham and (4) from Gosport to Alverstoke, and for the supply 
of feeder cables, &c. 

Broughty Ferry (N.B.) Council have accepted the tender of the 
St. Helens Cable Co. for cables at £202 and that of W. H. Keys for 
bitumen at £7. 5s. per ton. 


The tender of the Tudor Accumulator Co. has been accepted by 
Dewsbury Council for the renewal of one side of the battery at the 
electricity works. 


The Secretary of State for India has placed a contract with the 
os Hiram Maxim Electrical and Engineering Co. for high-voltage 
amps. 


Hull Council have accepted the tender of the International Elec- 
trical Co. for a switchboard for the Trippett t lephone exchange, 
and that of the Hart Accumulator Co. for accumulators. 

The tender of Mr. H. C. Sweetland has been accepted by the 
Provincial Tramways Co. for the erection of a power station for 
the Gosport and Fareham electric tramways at £9,970. 


Fareham District Council have accepted the tender of J. Fraser & 
Son for a boiler at £360. 


Warrington Corporation have accepted the tender of the British 
Thomson- Houston Co. for one year's supply of electric motors. 

Belfast Improvement committee have accepted the tender of 
Wm. Coates & Son for wiring the new city hall. 


For wiring the West Kent General Hospital the tender of Haynes 
Bros. at £96 has been accepted. 


Dublin Corporation have accepted the tender of the Hammond - 
Lane Foundry Co. for dredging Pigeon House Harbour at £1,825. 


BUSINESS NOTIOES. 

The Reason Mfg. Co., Brighton, having decided to enlarge greatly 
their street lighting department, have. as previously announced in 
these columns, engaged Mr. Haydn T. Harrison, M.I.E.E., to 
manage the department. Offices have been opened at 11, Victoria- 
street, London, S.W., where all inquiries should be sent. The 
company intends to undertake all classes of electric street lighting, 
and will shortly issue a pamphlet illustrating many novelties for 
increasing the efficiency and reducing the cost of street illumination 
by electricity. 

The telegraphic address of Mr. H. F. Parshall, M.Inst.C.E., con- 
sulting engineer, Salisbury House, London Wall, E.C., has been 
changed to ** Parshalite London." 
` Messrs. Barry, Head & Co., 26, Lombard.street, London, E.C., 
have made arrangements [to act as sole agents for Mr. J. Blake, 
Middlesbrough-on-Tees, in London and district, for the “ Blake " 
vertical multi-tubular boiler. 


Mr. Harry Snowdon, А.М.І.Е.Е., has taken larger offices at 
Balfour House, Finsbury-pavement, London, E.C. His new 
telephone number is 9,960 London Wall. 


Messrs. D. L. Selby Bigge, R. G. Bell and G. H. Bowden (trading 
as D. Selby Bigge & Co.), electrical engineers, have dissolved 
partnership. Debts by Messrs. Bigge and Bell, who continue. 

Mr. E. W. Smith is retiring from the business hitherto carried on 
by him in partnership with Messrs. E. G. W., W. B. and J. M. 
Smith (trading as Warren Smith & Co.), electrical engineers, &c., 
66 and 68, College-street, Chelsea, London, S.W. Debts by the 
remaining partners, who continue. 

Messrs. W. T. Glover & Co. have appointed Mr. John Ardrey, 
Granville-buildings, 43, High-street, Belfast (telephone 1,134), to 
represent them in Ireland. Mr. Ardrey will keep a large stock of 
vulcanite wires and cables 


Mr. William Lowry has resigned his position as engineer to 
the Electric Light Insurance and Maintenance Co. (Ltd.) and 
has been appointed to represent Messrs. Edwards and Arnistrong, 
of Bristol and Cardiff, at their new London offices, 18, Bury'- street, 
W. C. This firm have recently secured the contract for lighting the 
Manchester Hotel, London, E. C., and are carrying out the electric 
lighting, telephones, &c., at the new Town Hall and Law Courts, 


Cardiff. 
LIQUIDATIONS, BANKRUPTOIBS, &c. 

A first and final dividend of 1s. 68d. is payable at 17, Hertford- 
street, Coventry, in the failure of W. H. Hooley and J. W. Talbot, 
electrical engineers and contractors, Regent-street, Rugby. 

A. 5. Redick, electrical engineer, Market-street, Dewsbury, has 
executed a deed of assignment. Claims by 16th inst. to Mr. A. 
Greenwood, Market-street, Dewsbury. 

A mecting of the Auxiliary and Light Railways and Tramways 
Co. (Ltd.) will be held on May 11 at 20, Victoria-street, London, 
5. W., to receive an account of the winding-up. 

Electric Generating Stations (Ltd.) is being wound up voluntarily. 
Fheffield Electric Advertisements (Ltd.) is being wound up volun. 
бату. Mr. J. W. Naylor, 4, York-street, Sheffield, is liquidator. 


A meeting of Electric Lighting Boards (B.M. Co.), Ltd., will be 
held on May 13 at 75, Aldermanbury, London, E.C., to receive an 
account of the winding-up. 


Sales by Auction. Mr. Henry Sherley- Price (of Wheatley Kirk, 
Price & Co,) has been appointed by the Court to sell by public 
auction in one lot asa going concern, at the Mart, Tokenhouse- 
yard, London, E.C., early in May, the extensive freehold and well- 
equipped car-building works known as the Castle Car Works, 
Hadley, near Wellington, Salop, together with the fixed plant and 
machinery and trade connection. The works have been erected 
within the last five years, and were specially designed for turning 
out at lowest cost between 600 and 700 tramcars per annum. The 
plant is by eminent makers, and was laid down with every regard 
to efficiency and economy. An electric power station supplied the 
whole of the electric drive throughout the works, and elaborate 
heating, ventilating and lighting services are installed. There is a 
railway siding into the works, and a canal adjoins. The loose 
plant, with stock, stores, &c, must be purchased at a valuation. 
Further information from the receiver and liquidator (Mr. H. D. 
Eshelby, F.C.A., of Messrs. Harmood, Banner & Son), 24, North 
John-street, Liverpool; of Messrs. Gribble, Oddie, Sinclair and 
Johnson, solicitors, 88, Bedford-row, London, W.C., or of the 
auctioneers, 46, Watling-street, London, E.C., and Albert-chambers, 
Albert-square, Manchester. An advertisement contains further 
particulars. 


By direction of the receiver for the debenture holders (Mr. 
J. J. B. Arter), Messrs, Edwards, Son and Bigwood will sell by 
publie auction at Chester-street, Aston, Birmingham, on April 27, 
at ll &m. prompt, leasehold property covering an area of 
2,045 sq. yds., practically the whole of which is covered by 
recently-erected substantial one-storey buildings held on lease for 
69 years at a ground rent of £42. 19s. 1d.; also the whole of the 
nearly new plant and machinery, including 150 н.р. inverted type 
compound condensing steam engine, two Lancashire boilers, steam 
pump, &c., several dynamos by well-known makers, an 18 B. H. p. 
Taunton electric motor, two motor-driven centrifugal pumps, elec- 
tric travelling crane, main switchboards, plating vats, polishing 
lathes, drilling machines, screw cutting lathes, shafting, pulleys, 
arc and incandescent lamps, &c. Plans and particulars from the 
receiver (Mr. J. J. B. Arter, C.A.), Norwich-chambers, Edmund- 
street, Birmingham ; from Messrs. Beale & Co., 12, Newhall street, 
Birmingham; or from tho auctioneers, 17 and 19, Colmore-row, 
and 94, High-street, Bromsgrove. See also advertisement. 


Plant for Sale.— East Hain Urban District Couneil invite tenders 
for the purchase of one 150 r.H.P. cross-compound Musgrave engine, 
direct coupled to a 100kw. Dick-Kerr direct-current generator. The 
plant may be seen at work at the generating station, and is being 
disposed of in consequence of alterations at the works. Infor 
mation from the engineer and manager (Mr. W. C. Ullmann), 
Nelson-street, East Ham. Tenders to the clerk to the Council 
(Mr. C. E. Wilson) by noon May 3. See also advertisement. 


Premises for Sale.—A long lease of spacious premises situated 
in centre of large town, 6 minutes from station (three railway 
companies) and within 1 hour of London, is for disposal. See 
advertisement. 

Offices to Let.—Exceptionally well-lighted drawing offices on 
ground floor in Westminster, also five rooms on second and third 
floors, are advertised to be let. Applications to Messrs. Fox and 
Preece, solicitors, 15, Dean's-yard, Westminster, S.W. 

Powdered Ooal.—For many years past efforts have been made 
to secure a successful method of utilising powdered coal for firing 
purposes. The Central Cyclone Co., 345, Cable-street, London, E., 
have recently fitted one of their powdered coal plants to a boiler at 
Portsmouth Dockyard. The Admiralty authorities are reported to 
have tested this plant with various qualities of coal, and to have 
obtained good results. The pulveriser apparatus adopted by the 


Cyclone Company reduces the coal to a fine powder, which is mixed 


with a proportionate amount of air, and then passes into the com- 
bustion chamber of the boiler. Among the advantages claimed for 
the system is absence of smoke, the capacity to consume all classes 
of bituminous and small coals, and a quick method of steam raising. 


“ Blectro-chemist and Metallurgist.”— With the current 
number this publication has been reduced in price to 1s. per copy: 
without any reduction in the volume of its contents. 

Blectro-Therapy.— The advance of electro-therapy is shown by 
the extensive new catalogue of apparatus for this branch of electrical 
work prepared and published by Messrs. Isenthal & Co., of 85, Mor- 
timer-street, London, W., who claim that this is the most up-to-date 
and comprehensive publication of the kind yet issued. 150 pages of 
text and illustrations are devoted to particulars of a great variety of 
apparatus dealing with Röntgen rays, photo- and thermo-therapy, 
high frequency, &c. The accompanying illustrations show (А) a 
simple form of electrolytic interrupter devoid of moving parts. The 
example shown has three anodes, and the current required varies 
from 10 to 30 amperes according to the size of coil used. (В) is 8 
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awitchboard for weak currents and surgical lamps. The example 
shown is a universal board fitted with galvanometer, current 
reverser, combiner, Faradic coil, voltage regulator, switch, lamps 
and rheostat complete. This type of apparatus is also supplied in 


— 


(A) (B) 
boxes of crystal glasa, во constructed that all switches, rheostats, 
coils and instruments are inside the box, which may be thoroughly 
sterilised for use in galvanisation, electrolysis, faradisation and 
surgical lamp work. 

Catalogues.—The Edison and Swan United Electric Light 
Co., Ltd., are issuing a binder containing some of the latest leaflets 
relating to Edi- 
swan lamps, 
flexibles, shades, 
switches, &c. A 
new shape of 
Ediswan lamp 
is illustrated and 
described. Our 
illustration No.1 
shows а amp. 
„Wedge Tum- 
ler switch of the 
coupled pattern, 
and, No. 2, a 
2-way pattern 
of the same 
switch designed 
for bedrooms, 
staircases, «с. 
The loose - key 
pattern of this switch is shown in No. 3, the flush pattern, with 
fancy brass cover, in No. 4, and the ceiling-pull pattern in No. 5. 
The latter class is designed for use in factories, offices and ware- 
houses where it is handy to operate the switch from below by means 
of cords. This typo consists of a Wedge switch provided with a 
tilted lever and two cords. 

A new pamphlet of Luna flame arc lamps is issued by the 
Electrical Company, 121-125, Charing Cross-road, London, W.C., 
and copies can be obtained by the trade on request. The list is 
well illustrated with the various types of these lamps now on the 
market. 

Mr. G. Braulik has ready а new sheet list relating to ** Miniature“ 
arc lamps for alternating-current circuits. 


In the General Electric Co.'s ‘Progress Sheet" for March the 
“ Pedestal" type of cut-cut in cast iron case is illustrated and 
described. This cut-out has been designed to meet the demand for 
& high voltage main cut-out, and can be supplied with either plain 
or spring-clip terminals, the latter to take a ‘‘ Mordey” fuse. The 
terminals are mounted on porcelain insulators fixed to the inside of 
the base of the box; a porcelain bushing is also supplied to the 
leading-in holes. Radiators, а new and cheap form of lamp-testing 
ammeter, and ‘‘Geeko” storage batteries, arc also dealt with in 
this sheet. 

The Electric and Ordnance Accessories Co. are issuing further 
particulars of the convenient set of “ Stellite" intercommunication 
telephones manufactured and supplied by the company, suitable for 
installations of from five to 80 lines. 

J.P. Plant.— An excellent illustration of the plant and apparatus 
installed at Kendal central station by Messrs. Johnson and Phillips 
is being issued by that firm. 


Exports of Electrical Apparatus and Material. —The follow. 
ing list gives official particulars of the exporta of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from April 1 to 12, with the porta 
of destination :— 

Africa—Alexandria, £167; Cape Town, £881 (including £101 tele- 
graph material); Durban, £2,365 (including £1,867 telegraph material) ; 


No. 2. 


No. 3. No. 4. 


East London, £300; Port Elizabeth, £394; Suez, £225 (telegraph аш, 
Argentina—Buenos Ayres, £85. Australasia —Adelaide, £92; Auckland, 
£20; Fremantle, £102; Melbourne, £141; Perth, £87; Sydney, £908 
(including £210 telegraph material); Wellington, £2,079 (including 
£1,417 telegraph material). Borneo — Sarawak, £135. Brazil—Rio 
Janeiro, £370 (telegraph material). Ceylon—Colombo, £42. China— 
Cheefoo, £120. Cochin China—Saigon, £150. France—Paris, £1,360. 
Germany—Hamburg, £86 (including £26 telegraph material). Gibraltar, 
£655. Holland—Amsterdam, £180; Flushing, £51; Rotterdam, £57. 
India—Bombay, £2,075; Calcutta, £1,342 (including £35 telegraph 
material); Madras, £213. Italy—Genoa, £100. Japan —Nuagasaki, 
£177; Yokohama, £1,668. Portugal—Lisbon, £205. Russia-—Odessa, 
£270; St. Petersburg, £400 (telegraph cable). Spain—Vigo, £165 (tele. 
graph paper). Straits Settlements—Singapore, £281. Total £17,973 (for 
12 days), againet £10,779 (for one week) last year (April 8 to 14). 


COMPANIES’ MEETINGS AND REPORTS. 
Notting Hill Electric Lighting Co. (Ltd.) 


The seventeenth ordinary general meeting was held on Monday under 
the presidency of Sir WILLIAM Скоокев, F.R.S. 

The SECRETARY (Mr. R. G. Rawkins) read the notice calling the 
meeting and the auditors’ report. 

The CHAIRMAN said: Gentlemen, during the past year the state- 
ment of share capital has undergone no change, the amount issued 
being £144,000, and unissued, £56,000. The statement of loan 
capital account is slightly different, an additional £5,000 of 4 per 
cent. debentures having been issued to meet capital expenditure. 
It has been found practicable to carry out all extensions with 
the aid of borrowed capital, it being obviously undesirable to 
increase the share capital until it is absolutely necessary. This left 
us with remaining borrowing powers of £17,000, but since the close 
of the year a further £4,000 has been issued, so that the balance 
for future use stands at £13,000. Part of this probably will be issued 
to meet capital account payments on increasing the capacity of the 
mains and works, rendered necessary by the steadily growing demand 
for current. Our total expenditure is £216,000, the outlay last year 
being only £6,077, mainly for the purchase of additional converters. 
It may be necessary in future to increase the capacity of the mains, 
so as to deal with the larger amount of current taken in bulk from 
the Wood-lane works, and perhaps also to increase our storage power. 
The revenue account is the one in which shareholders take most 
interest. If all the circumstances are taken into consideration, this 
must be considered satisfactory. The cost per unit has decreased, 
and the economies effected range over all the items in the account. 
We paid £6,012 to the Wood-lane account for 1,567,674 units, wbich 
is at the rate of less than a 1d. per unit, while the previous year we 
paid only £192 less for 1,228,900 units, sofor this extra £192 we obtained 
considerably over a quarter of à million additional units. These costs do 
not include interest on debenture stock and sinking fund, as these are 
dealt with in the net revenue account. By adding those amounts, the 
total cost amounts to just over 144. per unit for the year 1902, 
and rather over ljd. per unit for last year. We have spent £777 
in repairing and maintaining the plant and mains, and these have 
been found on examination to be in thoroughly good order. The 
£1,816 paid for rates is an important item, being now nearly 4d. per 
unit sold, the local authority deriving an enormous amount from the 
different electric lighting companies in the Royal borough of Kensington. 
The total management expenses amounted to £3,444, being about £120 in 
excess of the previous year. The output, however, being nearly a quarter 
of a million units more, the cost per unit is reduced from 0 684. to 0:60d. 
This item in total can almost be said to remain stationary, and shows only 
the slightest increase for years past, although the output in units for the 
same period has nearly doubled, and this proportionate diminution will 
continue as we progress. The total of the expenses charged against revenue 
account for the year was £14,425, against £14,228 the previous year, and 
the total costs per unit were respectively 2:52d. against 2974 —a decrease 
this year of practically 4d. per unit. The credit side of this account 
shows that the total revenue was £29,448, being £616 in excess 
of the previous year. This must be considered highly satisfactory, 
in view of the fact that by reducing the charge from 6d. to 5d. a unit we 
lost about £5,000 in revenue. Although this concession in price involves 
at the outset a considerable diminution of revenue, it will assist mate- 
rially in building up a larger business. It might be asked why was this 
reduction made when most of the West End companies are still charging 
6d. The reduction was agreed on with the local Council two or three 
years ago—one of the inducements for them to withdraw the application 
they were then making for a competitive provisional order over our Com- 
pany's district. At that time the decision had not been given in the 
case of the Marylebone Council and the Metropolitan Company, a decision 
which has created an equitable precedent that no] authority can 
be granted an electric lighting provisional order until they have bought 
out the undertakers who may have Parliamentary powers of supply over 
the district. The example of reducing the price per unit to 5d. also had 
been set already by & neighbouring company, and in consequence of our 
Company agreeing to reduce the price and making other concessions, the 
Kensington Borough Council did not oppose our bill for the purchase of 
their land on which the Wood-lane works have been built, and gave 
us favourable consideration in fixing the purchase price of that land. 
The items in the next account (net revenue account) are very simi- 
lar to those of last year, and include the balance of the cost of the 
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current taken in bulk from Wood.lane, £1,966 being our proportion 
of the interest on the debenture stock and £1,030 contributed to 
the sinking fund. The result against the previous year is an increase 
in the net profit of £287, notwithstanding the tremendous loss in 
revenue through the drop in the price charged per unit. To 
depreciation, renewal and reserve fund account we have transferred out of 
the profits £1,250 for last year, bringing the total to £17,750. It is probable 
this may be considered by some to be insufficient, but I would ask you to 
examine the figures of the capital account, because on a right appreciationof 
these figures depends the policy the Company should adopt in order to 
ensure that, when in 1931 the local authorities have the right to buy us 
up at a valuation which will allow nothing for goodwill, our shares 
will be worth their face value and possibly more. But in consider- 
ing this policy we must not overdo it and sacrifice income rightly 
earned for future benefit. Our loan and share capital stands at 
£199,000. Of this, the loan capital must actually be redeemed at par, 
and any profit or loss falls on the share capital of £144,000. Against 
this £199,000 we have property valued at £216,335, nearly the whole 
of which is represented by visible assets. £13,500 represents the 
provision for depreciation up to the present on the property liable to 
depreciate—namely, the machinery, accumulators, and other chattel 
property, which are valued at £58,500, and such part of the mains as may 
depreciate; and considering that these mains are in absolutely good 
condition, we have.only a moderate amount to provide for them. This, 
then is the exact position, pro and con, with one important exception— 
the sinking fund in connection with our share of the Wood-lane works. 
This sinking fund has been so fixed that at 3 per cent. net we shall 
receive in 1931, our share of the Wood-lane property, probably £60,000, 
free of all encumbrance. But owing to circumstances we had not antici- 
pated we are investing at a very much higher rate than 3 per cent.—more 
like 4 per cent. Any shortage in future years will be made up by what we earn 
on what we are investing now. The various comments that have been made 
on our sinking fund are based, I think, on want of detailed knowledge of the 
factors concerned—firstly, the actual amount of depreciation to be pro- 
vided for, then the fact that what we have stands at prime cost, then the 
actual present value of our assets for each pound of share capital after 
deducting all liabilities and all unrepresented capital, and finally the reserves 
and reversions owned by the Company. Suggestions have been made—I 
mention this because they have been the subject of comment—that we 
might make great economies in working if we were to modify our system in 
certain directions. We are continually watching for means of economising, 
and I think not unsuccessfully, and although every one of the proposals 
has been before us previously, we decided, in deference to the gentle- 
man of experience who suggested them—who, however, possessed no 
detailed knowledge of our iuternal affairs or our relations with our con- 
sumers—to test their value by adopting them—on paper. The result 
worked out that, to save some £500 or £600 a year, we should be forced 
to expend some £30,000 fresh capital, and then we should be working 
under conditions which would increase appreciably the risk of a break. 
down or even of a serious accident, and would cause, probably, a modifi- 
cation in our pleasant relations with our customers. It is satisfactory to 
be ab‘e to note that in the course of the inquiry an outside examination 
of our machinery and mains took place, with results which are highly 
satisfactory and reflect great credit on our manager and chief engineer, 
Mr. Schultz. The general balance-sheet summarises the whole of 
Ње foregoing accounts, and calls for no special mention from me. 
The following table shows the progress of the Company :— 


Year Houses Lamps Units | Re- | Ex- Profit or Div. on 

conn'ct'd connected sold. venue. penses. loss. ord. shrs. 
1891 77 | 6,056 30,162 21,628 £2,178 Loss £554 nil 
1892 124 9,438 75,667 3,513) 3,301, Profit 112 nil 
1893, 173 | 12,153 107,580, 4,329 2,848 do. 1,481 nil 
1894 234 | 15,669 130,266, 5,123 3,021 do. 2,101 1% 
1895 307 20,307 182,327 0,940, 3,712 do. 3,227 15 
1896 396 25,716 230,787 8,552, 3,816 do. 4.736 47 
1897 571 | 33,000 354,969 11,625 4,771 do. 6,854 67. 
1898 816 46,066 455,871 13,571: 6,320 do. 7,251 67 
1899 1,012 | 59,154 665,129 17,935 7,574 do. 10,360 1% 
1900, 1,191 68,505 782,215 19,963 10,107 do. 9,856 17 
1961, 1,445 82,054 947,491 24,195 11,149 do. 13,046 6% 
1902 1,784 99,497 1,148,991 28,837 14,228 do. 14,609 6% 
1903 2,052 116,360 1,372,642 29,443 14,425 do. 


15,018 , 6% 
! 


The number of lamps added last year, it will be seen, was 16,863, against 
17,443 the previous year—a satisfactory increase, but not quite so 
great as might have been expected on the reduction in the price 
of current. [t is found, however, that the drawback to the general 
use of the light is not the cost of the current itself so much as 
the outlay necessary to provide the wires and fittings. We have 
already experimented with a system of “ free wiring," but it was not 
found to be a success. The Directors are now considering other schemes 
of assisting would-be customers to meet the installation expenses, Every- 
thing, in fact, is being done to push the business, and we have recently 
completed a house-to-house canvass of the entire district where mains are 
laid. Iam glad to be in a position to tell you that the rate of increase 
in new lamps connected at the present time shows no signs of diminish- 
ing. Thisshould result this year in an additional revenue of nearly £4,000. 
Practically the whole of this should be profit. I therefore consider our 
future is most hopeful, and the balance of profit for division must 
rapidly increase, as it cannot be expected that ary further large reduc- 
tion in the charge for current can be made for some considerabie time. 
I now move the adoption of the report and accounts and the payment of 
the dividends therein recommended, 


Mr. J. W. SWAN seconded. 

A lengthy statement was then read by Mr. G. Kitchin from Mr. 
Shaw-Kennedy, criticising the policy of the Board as to depreciation, and 
expressing the view that generating costs in the Notting Hill Company 
are too high. Mr. Kitchin's and Mr. Shaw-Kennedy's comments were 
endorsed by Mr. Dawes. To these criticisms, chiefly of a financial 
character, Mr. A. E. Franklin replied very fully. [Mr. Franklin’s 
remarks were of a very interesting character, but were of necessity too 
lengthy to be reproduced in the limited space at our disposal for such 
matter.] | 

The motion was then earried unanimously, as were resolutions ге- 
electing the retiring Directors, Mr. J. W. Swan and Sir William Crookes, 
&nd the auditors. A very cordial vote of thanks to the Chairman 
terminated the proceedings. 


Willans and Robinson (Ltd.) 


The half-yearly ordinary general meeting was held on Wednesday, 
Mr. Marx RoniNsoN presiding. | 

The SECRETARY (Mr. C. S. Essex) read the notice convening the 
meeting and the report of the auditors. 

The CHAIRMAN then said: Gentlemen, I have to ask your attention 
to an analysis of the causes which have led us to our present position, 
as well as to the remedies which may be applied to it. Three separate 
causes bave combined to place us in our present position, and they need 
to be carefully studied separately. Important as are the issues of the 
Queen's Ferry undertaking, it is not, in our opinion, the present non- 
success of those works which threatens us the most seriously. We ask 
your attention in the first place to the serious falling.off in our original 
business of engine-building. The Willans engine is not less good thanit 
was, but it has rivals now on its own plane, which was not the case 
formerly, so that over and above the general depression from which we 
suffer in common with others, we have experienced a far more effective 
competition, which has diminished both the volume of our orders and 
the rate of our profits. From these causes the Rugby business has done 
badly. The second cause of our troubles—namely, the serious loss at 
Queen's Ferry, has swallowed up the profit at Rugby, and gives us a 
debit balance. It is not unreasonable to expect a loss in the beginning 
of any new business; and it is usual to deal with it by a suspense 
&ccount, under some such name as preliminary expenses. But we feel 
that when we have dealt in this way with the expenses at Queen's Ferry 
up to June, 1903, and to the extent of £15,591, we have charged the 
future with as much as is justifiable; all later operations, however little 
in the nature of commercial working, must be treated as trading which 
has resulted in & loss, even though those operations should some day 
come to be recognised as a remunerative outlay for the sake of future 
profit. As you will see, we have further swelled the loss by a debit for 
depreciation, commencing from the same date, for deterioration of plant 
and buildings clearly commences with their use whether it is profitable 
or not. The primary cause of the loss has been the repeated postpone- 
ments of the commencement of work on a commercial scale, due to diffi- 
culties in technical points of manufacture in a somewhat special branch, 
namely, that of large tube-drawing, which lies a little outside the common 
operations of engineering. All difficulties of importance have now been 
overcome, but in the process a great expenditure, which we must treat as 
a loss, has been incurred. Queen's Ferry contains another department, 
which includes the steel works and steel foundry. The making of the 
special quality steel (of tube-making quality) we desired to produce 
proved to require a great deal more experimenting than we had foreseen, 
and so did the difficult art of steel founding, and we have only reached 
manufacturing success at a very recent date. We were then a le to say 
that we could produce English steel at a moderate cost per ton, indietin- 
guishable from the best Swedish steel, and at the same time we had 
begun to turn out steel castings of really remarkable quality, and were in 
possession of processes, peculiar to our works, which made these results 
possible. We have also succeeded in producing a high-tensile strength 
steel of remarkable quality, which has lately aroused much interest. In 
both departmente, certainly in steel making, there was, and is, a prospect 
of remunerative business. But here also the trade still needs to be made, 
and so much money would have to be sunk in making steel for stock, while 
the trade was being established, that we have preferred under present cir- 
cumstances to close the steel works in order to stop the drain of money. 
The third cause of our difficulties, is that, in finishing the extensions at 
Rugby and the new works at Queen's Ferry, and in the experimental 
working at Queen’s Ferry, we have had to incur liabilities, or make actual 
expenditure, nearly up to the amount of the shares which, three years 
ago, you authorised us to issue. It had been intended to issue them last 
year, and we should |then have had the reserve fund at our disposal. 
Unfortunately we yielded to the suggestion to postpone the issue and to 
borrow from the bank in consequence of the unfavourable state of the 
money market. That state is now worse, and an issue of shares cannot 
be entertained. In addition to a debt of £54,000 to the bank we have 
liabilities amounting to £20,000. We have, therefore, to provide at least 
£74,000, but obviously there must be a further sum for working capital, 
and to provide for that lock-up in ledger accounts which has always a 
tendency to increase lin times of depression, apart from the additional 
working capital which will be wanted as soon аз we begin to send ou t boilers. 
In our judgment we should within a short time obtain about £83,000. 
Our third ditliculty is, therefore, the most urgent, because the money has 
to be raised. Some time back the directors decided to confer, infor- 
mally, with some of our largest shareholders, and invited the 25 largest 
holders (excluding directors) to meet them. As an informal advisory 
committee, these gentlemen visited Rugby and Queen’s Ferry, and 
eventually reported in the sense that the steel works and foundry at 
Queen’s Ferry, but especially the foundry, should be closed; that no 
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dividend should be paid; that every economy should be practised, and 
that we should seek powers to borrow the necessary sum upon the 
security of the reserve fund investments. Fully adopting these recom- 
mendations, the directors have given orders to close the steel works and 
foundry, so far as is consistent with the completion of orders in hand, 
and are asking for power to borrow about £83,000. Fortunately we do 
not depend upon the reserve fund alone. We have, in addition, a fire 
insurance fund, invested in securities which cost £26,005, and which, 
even in these times, should fetch not much under £23,000, which gives a 
margin beyond our liabilities amply sufficient to ensure the financial credit 
of the company. As regards stopping the loss at Queen's Ferry, and 
trying to turn it into a profit, it is unfortunate that financial stress 
forces us to close the steel works just as they begin to promise great 
results, but as regards the boiler works proper, these are working to 
the full capacity of the machines, and to double or treble the capacity 
of the tools, &c., would only require a comparatively small outlay. 
Bat the boiler business bears no comparison, in its importance to us, 
without old business of engine building. When that is depressed, our 
mainstay is gone; if it flourishes, we can bear a great deal of trouble from 
other quarters. Its present position has been already stated. Trade is 
depressed, and the Willans engine must share what there is with many 
competitors. For two years past this question has had our anxious oon- 
sideration, and we have studied the gas engine, and the steam turbine, 
both formidable and growing rivals, and not to the Willans engine only. 
The gas engine is a difticult subject, in which we expected no easy walk- 
over, but after по more than a fair share of troubles, 1 believe we may 
claim to be working to the best gas engine designs in existence, and those 
having the greatest assurance of success upon a large scale. We have 
no really large gas engines at work yet, but have fast-running engines 
of the vertical pattern, up to about 250 B. H. p., running with great pro- 
mise of success—-in fact, with actual success, so far as success can 
be claimed for & new type of machine before it has had long continued 
use. The larger engines will be horizontal, and of simpler construc- 
tion, and we believe they will solve the question, which is still an 
open one, whether really large gas engines can be made to work really 
well. The steam turbine is on a different footing. Its reputation is 
made and its dominion fast advancing. We have taken up a well-tried 
type of it, but in the details of construction have introduced novel modes 
of manufacture, perhaps natural to works where the interchangeable 
system is widely adopted and where exact methods of manufacture are 
followed in almost everything. It is not desirable to publish all we might say 
about our new trade in steam turbines, but it may be said that the horse- 
power of turbines on order is already astonishing, and that it seems to be 
no extravagant hope that in a few months we may do so much business 
in this department as to make even the initiation of work at Queen's 
Ferry an easy burden. There is one other new departure of which we 
desire to say less —not because we are not hopeful of it, for its success is 
more & proved thing than anything we have yet done with turbines, but 
because we prefer to keep details to ourselves. This is an improvement 
in the Willans engine itself which will restore to it, if tests are to be 
trusted, much of the relative superiority it formerly enjoyed. I now move 
the adoption of the report and accounts. 

Mr. GOFF seconded the motion, and expressed his belief that the mis- 
fortunes of the company were of a temporary character only. 

Sir R. SANKEY, the remaining trustee for the debenture holders, said 
that they were naturally all greatly disappointed with the results of the 
last half. year's working, but what he might call the transparent honesty 
with which the board had disclosed the present condition of matters 
afforded to his mind the very best guarantee that they knew the worst. 

The motion was then carried, and the board received authority to 
borrow any sum or sums up to an amount not exceeding 50 per cent. of 
the present paid-up capital of the company. 

The CHAIRMAN announced that a special meeting should be convened 
to formally elect Mr. Peache and Mr. Anderson as directors. 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—At the meeting on Tues- 
day, H. Doughty Browne presided, and said that the directors' report was 
one of the most extraordinary that had ever been submitted to share. 
holders. The gross traftic receipts for 1902 were £254,000, and in the 
past year £328,000, an increase of £74,000. That was principally the 
result of electric traction. Notwithstanding the great increase in receipts, 
the working expenses had actually decreased by nearly £16,700. The prin- 
cipal factor was the great success of the conversion from horse traction to 
electricity. The company had not been & great success previously, and 
the issuing of shares to secure the necessary funds for theconversion had 
been a matter of great anxiety to the directors. Eventually the Argen- 
tina Electric Traction Co. found the money for the conversion. Over 
and above the income necessary for paying the ordinary shareholders 
(£65,000) there was a sufficient balance to allow them to place £15,000 to 
reserve and depreciation, carry forward £6,220, and declare a dividend of 
6 per cent. on the ordinary shares created to represent the money which 
the Traction Company had spent on the undertaking. 


BIRMINGHAM AND MIDLAND TRAMWAYS OO. (LTD.)—The directors' 
report states that the revenue for 1903 was £86,399. 12s. 2d., and after 
deducting all expenses (including repairs, maintenance and debenture 
interest) the protit was £19,652. 11s. 2d. Dedueting preference dividend 
and adding £1,979. 10s. 9d. from previous account, the available balance 
was £21,409. 11s. 11d. £9,000 is placed to depreciation and reserve, a 
dividend of 6 per cent. on the ordinary shares (since converted to 7 per 
pred ordinary shares) is declared, and £695. 15s. 11d, carried forward. 

e company has purchased from the British Electric Traction Co. for 
£760,000 their interests in the Dudley, Stourbridge and District Electric 
Traction Co., the South Staffordshire Tramways (Lessee) Co., the Wol- 
verhampton District Electric Tramways (Ltd.) and the City of Bir- 


mingham Tramways Co., and also the benefit and liabilities contained 
in certain agreements in connection with the tramways and light 
railways owned by these four companies. Negotiations are now pro- 
ceeding with a view to the various tramways and light railways owned, 
leased or controlled by these four companies being worked as one 
undertaking. The joint undertakings operate over 94 miles of tramways 
and light railways, and about 40 miles of omnibus routes, with powers to 
operate, when constructed, approximately another 23 miles of tramways 
and light railways. All the lines are of a uniform gauge of 3ft. 6in. 
Abour 53 miles are being worked by electricity, and 8 miles are being 
converted to electric traction. Some of the lines Lelonging to or leased 
by the City of Birmingham Co. are still worked by cable, steam and 
horse traction. This company’s lease within the city of Birmingham 
expires in 1906, and the leases of the lines of the City of Birmingham Co. 
within Birmingham expire as to part in 1906 and as to the remainder 
in 1911. A contract has been entered into with Rowley Regis Council for 
the construction and electrical equipment by the company on behalf of 
the Council of 3 miles 6 furlongs single line of tramway, and a lease 
for the working will be granted to, the company when the lines are 
completed. It is prop to make an issue of debenture stock. The 
registered office will be transferred to Birmingham. Mr. B. Kingsford 
(for some years secretary to the Potteries Electric Traction Co.) has been 
appointed secretary, and Mr. J. A. Lycett managing director. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS CO. (LTD.)— 
At the meeting last week the chairman (Mr. J. B. Concannon) said: 
For the first time in the history of the company a dividend of 3 per cent. 
was declared on the ordinary shares, The traffics for the year showed 
an increase of £14,447 over those for 1902. About £2,300 of that 
amount was, however, exceptional. When they transformed the line 
from horse traction to electricity there was a considerable eection of rails 
which was comparatively new and heavy; but it was not one which their 
engineers considered would last very long with electric traction, owing 
to the fact that the groove was very shallow. On the advice of their 
engineers they decided to cast.weld them, making a continuous joint. 
The total cost of that, together with an outlay of £2,500 for small 
dynamos, which they had to put up temporarily, was about £9,000, 
and the remainder would probably be written off out of the current year’s 
profits, Theyspent during the year on construction and equipment £20,219. 
owing chiefly to the construction of nearly 3 miles of additional line, which 
left 14 miles (now being constructed) to complete their obligations. 


CALCUTTA TRAMWAYS CO. (LTD.)—The chairman (Mr. E. C. Morgan) 
at the meeting on Tuesday said the trafhe receipts for 1904 continued to 
improve, the aggregate to date being £35,998, an increase of £4,125 over 
the corresponding period for 1903. Negotiations were in progress for 
the construction of additional lines of tramways connecting up the system 
with populous districts. Mr. Martyn Wells, the company's managing 
agent in India, said there was no doubt as to the success of electric trac- 
tion from the traffic point of view. The numberof passengers carried on 
the company's lines was from 8,000,000 to 9,000,000 more in the past 
year than in the last year of horse traction. 

ELECTRO PEAT COAL SYND. (LTD.)—At the statutory meeting, the chair- 
man (Mr. Rowe) gave a synopsis of the progress made since the registra- 
tion of the syndicate. He said they had spared no expense in putting up 
a trial plant, which had been acknowledged to have demonstrated the 
advantages and utility of Mr. Bessey's electrical process. They were 
fortunate in securing the co-operation of Messrs. Johnson and Phillips to 
assist them in carrying out a complete demonstration of the process, 
but that firm was not financially interested in the syndicate. The 
demonstrations had proved an unqualified success for the process. 
It would not be judicious for him to state the payments that had been 
made and that had been agreed to be made for the right of working the 
process for some foreign countries, but the arrangements made for deal- 
ing with only four of theie patents represented enormous profit to the 
shareholders, with continuing rights in the conduct of the business in 
the countries referred to. The parent company would shortly issue its 
prospectus, and an initial plant would be set up within the next two or 
three months for dealing with large quantities of material. It was not 
ioo much to expect that 200 subsidiary companies would be formed 
within the next two or three years, and there was not a district in 
England, Ireland or Seotland that could not be served with electro-peat 
coal. One of the novelties and important factors was that the applica- 
tion of an electric current to the mass of peat set up a chemical action 
between the natural constituents of the peat, and the result was not only 
the expelling of moisture, but the natural consolidation of the peat into 
& hard solid block of fuel. They claimed without hesitation that electro. 
peat coal could be produced at 5s. per ton. There was no reason why 
the consumer in the neighbourhood of peat bogs should not be supplied 
with a materil which they claimed would answer all purposes of a good- 
class coal at & considerable reduction on the price of the latter fuel. 
The peat coal had many other advantages besides economy. Mr. J. 
McGregor (Johnson and Phillips) said he was pleased to have had the 
opportunity of attending this meeting. The many demonstations which 
had taken place at their works at Charlton were under his personal 
supervision, and he had no hesitation in saying that those trials had 
entirely satisfied him that the process which Mr. Bessey had patented 
entirely fulfilled its claims and had demonstrated beyond doubt that 
ordinary peat could be converted at a minimum cost into a commercially 
useful fuel, and he had satisfied himself also that the electric current was 
the useful and necessary agent that brought about that result. The 
calorific power of the fuel had been proved by experts; but they had 
burnt electro peat coal in various furnaces and grates at the works, and 
it had proved as good as, if not better than, ordinary coal. 
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INDO-EUROPEAN TELEGRAPH CO. (LTD.)—The directors’ report for 
1903 states that the company’s foreign concessions have all been extended 
up to the end of 1924. Terms of the agreement for the leasing of land 
lines in this country and submarine cable wires from Lowestoft to the 
German coast have been agreed between the Postmaster-General, the 
imperial German Post Office and the company. The company’s lines 
continue to work efficiently, and the direct Wheatstone working between 
London and Teheran, which has been completely satisfactory, has been 
extended to Manchester and Liverpool. With regard to the arbitration 
on the question of the incidence under the cis-Indian joint purse of certain 
higher “ paid-outs," for which the company is liable under its extended 
concessions, the report states that the award was substantially in 
favour of this company, and that consequently a certain sum, pro- 
visionally retained on suspense account, is now released. The retire- 
ment scheme for the officers and general staff of the company pro- 
posed by the directors has been in operation since Oct. 1 last, and 
the directors propose to allocate to this scheme the sum mentioned above 
as available in consequence of the arbitration award (£12,394. 10s. 9d.), 
and trust this course will commend itself to the shareholders; the 
directors further propose to ask the consent of the shareholders to an 
alteration in the articles of association to enable them to form a trust 
fund, and to hand over to the trustees the £5,000 voted by the share- 
holders last year (with interest at 31 per cent.), the sum of £12,394. 10s. 9d. 
now proposed to be voted (also with interest at 3} per cent.), and any 
gums to be voted hereafter. 

The company's revenue from all sources for 1903 amounted to 
£139,094. 10s. Id., compared with £134,305. 4s. 1d. for 1902, increase 
£4,789. 6s. The expenses were: On commercial and general account 
£49,443. 9s. 2d., on maintenance account £26,450. 7s. 3d., total 
£68,893. 16s. 5d.. against £64,351. 19s. 10d. for 1902, increase of 
£4,541. 16s. 7d. Deducting these expenses, the balance is £70,200. 13s. 8d. 
Income tax (£3,542. 1s. 2d.) has been deducted, leaving £66,658. 12s. 6d. 
Adding £17,207. 4s. 9d. brought forward and £12,394. 10s. 9d. held in 
suspense and now transferred, the total is £96,260. 8s. The interim 
dividend has absorbed £10,625, leaving available £85,635. 8s. The directors 
propose to add £15,000 to the fund for equalisation of dividends; to hand 
over £12,394. 10s. 9d. to the retirement trust fund ; to write off a further 
£10,000 for depreciation of reserve fund investments, and to declare a 
dividend for the six months ended Dec. 31 last, of 17s. 6d. per share 
(making 6 per cent.), and a bonus of 20s. per share (both tax free), 
making in all 10 per cent. for the year, carrying forward £16,365, 17s. 3d. 


PERTH (W. A.) ELECTRIC TRAMWAYS (LTD.) At the meeting on Tuesday 
the chairman (Mr. E. Heasman) referred to the passing of the Tramways 
Act Amendment Act, 1903, by which the company would be able to 
substitute a double line of rails for a single one, subject only to the 
consent of the local authority. The tedious and inconvenient practice 
of having to apply for special Acts of Parliament when a duplication of 
the track was required would be obviated. The retirement of the 
managing director in Western Australia (Mr. E. E. Rogers) had decided 
the directors to appoint a local board to assist the manager and engineer 

Mr. Somerset) in conducting the company's affaits,in Western Australia. 


POTTERIES ELECTRIC TRACTION CO. (LTD.)— Mr. G. F. M. Corwallis- 
West at the meeting on Friday said on the new tramway route between 
Stoke and Newcastle, completed within the last six weeks, traffic receipts 
were steadily increasing. They had several light railways authorised 
which were not yet constructed, but the directors were anxious to keep 
capital expenditure within the narrowest possible limits. The result of 
the working of the parcels department was satisfactory, and the figures 
showed that with proper organisation it was possible for tramway com- 
panies to cope successfully and profitably with what he was convinced 
had been, and was still, a long-felt want in many thickly populated dis- 
tricts. The directors intended to put on a service of motor omnibuses in 
certain districts, there being many roads along which it would not pay 
to lay down a tramway. 


READING ELECTRIC SUPPLY CO. (LTD.)—The directors’ report for 1903 
states that the capital expenditure now amounts to £119,275. 13s. 7d. 
During the year it was necessary to order additional plant, including 
power gas plant for the manufacture of gas on the premises. To defray 
ecst of this plant and necessary extensions of buildings it is proposed to 
issue the remaining 6,000 shares of the authorised capital of £150,000 
and to offer these to existing shareholders. The total revenue for the 
year was £13,662, 5s. 3d., and generation and distribution expenditure, 
management and £1,500 written off to depreciation amounted to 
£8,050. Зв. 11d., leaving a profit of £5,612. 18. 4d. An interim dividend 
at the rate of 5 per cent. per annum, tax free, was paid on Nov. 1, and 
the directors now recommend a similar balance dividend. The directors 
have underlet a portion of the works premises on lease to the Industrial 
Storage Battery Synd. (Ltd.), who, it is expected, will be large consumers 
of electrical energy. The total present capacity of the generating plant 
is 1,675kw., which will be increased, when the engines on order are 
supplied, to 2,6765kw. There are 700 consumers, representing an equiva- 
lent of 70,297 8 c.p. lamps connected, against 608 consumers and 61,454 
lamps in the previous year. Since Dec. 31 last the number of 8 c.p. 
lamps added and applied for is 5,289, making 75,586, in which is included 
the equivalent of 763 н.р. of electric motors. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—At the 
meeting on Saturday the chairman (Mr. R. Forrest, J.P.) said that for 
the short time that the station at Bridgend had been at work it had shown 
good results, and the business was constantly increasing. The stations 
at Lopun and Cwmbran were ready to supply current; the buildings 
at Neath station had been completed, the plant was in course of erection 
and it was anticipated that this station would be at work in about three 


months. The Treforest station was delivering current to a customer for 
resale, and general consumers would within the next fer  -^eks be con- 
nected up for supply. The Cwmbran station was nraotie* the same 
position, although it would be a little longer PŁ. a» would be 
available. Already the prospects were that the c. ers secured and 
those with whom they were negotiating would be more than sufficient to 
absorb the whole of the power which could be generated at that and the 
two stations at Brigend and Cwmbran. A few months ago it would have 
been said by almost any engineer that if there was one thing for which 
electricity was not suitable it was for coal winding, but they were glad to 
report that whatever difficulty there was had been solved with advantages 
which were greatly in excess of those obtained from the use of steam 
engines. They found, in fact, that whereas a steam engine was 
required at times to generate, say, 2,000 H. P., to do a given work in 
coal winding, this could now be done, with certain arrangements, by a 
500 m.r. electric motor. This fact should largely increase the demand 
for electric current from their station, practically the whole business of 
which would certainly be in the first place to supply collieries. In the 
Little Rhondda, so far as their mains were at present laid, the colleries 
with one exception, and they were negotiating here, would take currert 
from them. Practically the same thing obtained in the larger Rhondda, 
with the exception of two collieries, with which they were also still 
negotiating. It was also pretty certain that in the near future some of 
the many railways in South Wales—and there was no part of the country 
where there were more of them than in that district —would require to use 
electricity for the cheap propulsion of their trains and this company would 
be in a position to supply more cheaply than anyone else. 


THAMES IRONWORKS, SHIPBUILDING AND ENGINEERING OO. (LTD.)— 
The chairman at the meeting on Monday said the company's electrical 
engineering department had been busy. The policy of the Admiralty 
now was to equip their boats with electrical auxiliaries, and their con- 
tracts in that respect were four times what they were last year. It was 
probable that considerable extension of the company's electrical depart- 
ment would have to be made during the current year. They had found 
running their presses and plant by steam to be exceedingly wasteful as 
compared with driving them by electricity, and he hoped before the year 
was out that they would have all their outlying plant driven electrically 
from a central station instead of by steam. Their relations with their 
workmen had been of a most satisfactory character. Provision was made 
to write off £10,000 for depreciation, in addition to the £10,000 already 
written off since the formation of the company. The accounts for the 
year showed a profit of £34,015, and after deducting interest, &c., the 
balance was £22,434. It was proposed to pay the balance preference 
dividend, to place £5,060 further to reserve and to carry forward £2,778. 


CITY NOTES. 
—— 

MEMORANDA.—Bank rate 3j per cent. (April 11, 1904). Price of 
silver 248d. per oz. (April 14). Consols 881—883 for money, 8838—88} 
for account; 24 per cent. annuities 88—884 (April 14). Consols Pay Day 
May 5; Stooks and Shares Continuation Days, April 26 and May 10; 
Ticket Days, April 27 and May 11; Pay Day, April 28; Mining Share 
Carry-over Days, April 25 and May 9. 


ANGLO - AMERICAN TELEGRAPH CO. (LTD.)—The directors have 
resolved, after placing £6,000 to renewal fund, to declare an interim 
dividend for the quarter ended March 31 of 12s. 6d. per cent. on the 
ordinary and £1. 58. per cent. on the preferred stock, less tax, payable 
30th inst. 

BERLIN ELECTRIC RAILWAT.— The official returns have been issued 
relating to the working results for 1903 of the first electric railway estat- 
lished in Berlin, the initial section of which was opened [or traffic in 
February, 1902, the remaining sections being inaugurated subsequently 
in the same year. Thus the results for 1903, although showing satisfac- 
tory progress, are not comparable to the incomplete period of nearly 11 
months, during which only only one portion of the railway was 
in operation. The overhead and underground sections of the line 
carried 29,628,463 persons in 1903, compared with 18,813,994 passengers 
in 1902, while the short level gection carried 2,507,649 persons, as against 
1,227,010 in the preceding period. The total working receipts were 
£190,903 and the expenses £100,126. After providing for interest and 
making provision for reserve and renewal funds, there remains a 
net profit of £57,523. It is proposed to pay a dividend at the rate of 
34 per cent. for the year on the share capital of £1,500,000. In the pre- 
ceding year the railway was worked by the contractors, who guaranteed 
and paid 4 per cent. interest on the share capital for 1902, when the 
railway was transferred to the proprietary company. 


DEUTSCH-ATLANTISCHE TELEGRAPHENGESELLS : HAPT.— With refer- 
ence to the City Note appearing in our last issue, the statement that the 
laying of the second section of the German Atlantic cable would com- 
mence on the 16th inst. was incorrect, as the c.s. Stephan is expected 
to leave Nordenham on the 16th inst. for New York in order to commence 
laying the cable from the American side. 

ORIENTAL TELEPHONE AND ELECTRIC CO. (LTD).—In addition to 
the preference dividend, a final dividend of 34 per cent. on the ordinary 
shares (tax free), making 6 per cent. for the year, is recommended. 

RIOHARDSONS, WESTGARTH & OO. (LTD.)—The directors have declared 
an interim dividend at the rate of 6 per cent. per annum on the ordinary 
shares for half-year ended Feb. 25. 

VULCAN BOILER AND GENERAL INSURANCE CO. (LTD.)—Nr. George 
Comber has been elected chairman and Sir Joseph Leigh, M.P., deputy- 
chairman of this company. 
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BARNSLEY / w DISTRICT ELECTRIC TRACTION CO.— The revenue for 
the past у” counted to £9,737, and the net profit £2,388. A dividend 
of 44 per '  "dinary sbares declared. | 

COUNTY OF 2 .N AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LTD.)—The transfer books and register of holders of the second 
debenture stock will be closed from 18th to 30th inst. inclusive prepara- 
tory to payment of interest due May 1. 

NORTHWICH ELECTRIC SUPPLY CO. (LTD.)—The shareholders will 
shortly consider a proposal to transfer the company’s undertaking to the 
Cheshire Electricity and Power Gas Co. 

REDUCTION OF CAPITAL. — The Chancery Court of Lancaster has con- 
firmed the reduction of the capital of the Blackpool, St. Anne’s and 
Lytham Tramways Co. from £150,000 to £125,000. 

STOCK EXCHANGE NOTIGES.—The Stock Exchange committee have 
appointed April 20 a special settling day in 109,251 ordinary £1 fully-paid 

and partly-paid shares of the Consolidated Electrical Co. 3 and 
have granted quotations to 59,894 5 per cent. cumulative fully- paid £1 
preference shares and 75,606 preferred ordinary fully-paid £1 shares of 
the Bath Electric Tramways (Ltd.). 

URBAN ELECTRIC SUPPLY CO. (LTD.)— The report for 1903 states that, 
although only seven stations were running for the whole year, the profit 
amounted to £13,874. The balance profit was £12,181. Guaranteed 
dividends required £16,069, and £3,887 was required to be provided by 
Edmundson's Electricity Corp. under the terms of their agreement. 


WESTERN UNION TELEGRAPH OO.— This company have issued their 
report for the quarter ended March 31, 1904. The following statement, 
dated March 9, shows the condition of the company at the close of the 
quarter ended Dec. 51, 1903 :— 

Surplus Oct. 1, 1903, as per last quarterly report ... $13,863,602 81 


Net revenues, quarter ended Dec. 31, 1905............... 2,000,060 66 
From which deducting for— $15,863,663 47 
Dividend of 1} per cent. paid Jan. 15 $1,217,017 50 
Interest on bonded debt. 986,500 00 
1,503,517 50 
Left a surplus Jan. 1, 1904, оѓ....... CC $14,560,345 97 
The net revenues of the quarter осше March 31, 
based upon nearly completed returns for January, 
ial returns for February, and estimating the 
i for March, will be abounn ARES . 1,750,000 00 
From which appropriating for— $16,110,345 97 
Interest Eie ah T — —————Á— MÀ 286,500 00 


$15,824,045 $7 
It ата for a dividend of 1} per cent. on capital 
8 


issued, about ........ . Z n .. 1,217,017 50 
Deducting which leaves a surplus, after paying divi- 
ge convi y CEA TREE нынан $14,607,028 47 


In view of the preceding statements. the committee recommend that a 
dividend of 1} per cent. on the capital stock of the company be declared. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


—»——— 


NEW COMPANIES. 

ANDERSON, BOYES & CO. (LTD.)—Reg. in Edinburgh April 5, capital 
£10,000 in £1 shares, to acquire business carried on e Boyes 
& Co., electrioians and engineers, at Flemington, near Motherwell. First 
directors, A. Anderson (manager), D. Burns, T. Boyes, J. Anderson, jun., 
and J. Shield (secretary). Reg. office, Flemington, near Motherwell. 


LOWNE ELECTRIC CLOCK AND APPLIANCES CO. (LTD.)—Reg. March 
80, capital £8,000 in £1 shares, to adopt an agreement with Messrs. R. M., 
R. J. M., and B. T. Lowne, and to carry on the business of automatic 
electric clock'pendulum makers, electrical recording vane and anemometer 
makers, electric signal makers, clock, watch and chronometer makers, 
scientitic instrument makers, electricians, electrical engineers, &c. First 
directors R. M. Lowne, B. J. M. Lowne and B. T. Lowne. Reg. Office, 
Ravenscroft, Bromley-road, Catford. 

MINIATURE ARC LAMPS (LTD.)—Reg. March 30, capital £2,000 in £1 
shares, to adopt agreement with А. E. Parker and P. E. V. G. Plater, to 
manufacture and deal in lamps, dynamos, cables, insulating materials, 
accumulators, telephones and other apparatus, and to carry on the 
business of electricians, engineers, suppliers of electricity, &c. 

TRACTION AND POWER AGENCY (LTD.)—Reg. March 31, capital £500 
in £1 shares, to carry on business of omnibus, carriage, vehicle and boat 
builders, tramway and railway proprietors, electrical and general engineers, 
&c. Reg. otlice, 92, Victoria-street, London, S.W. 


MORTGAGES AND CHARGES. 

HYDE ELECTRICAL MFG. CO. (LTD.)— £900 debentures crcated and 
dated March 15, 1904, charged on company's undertaking and property, 
present and future, including uncalled capital, have been registered. 
Holders, Miss S. Harrison and A. H. Davies. 

LONDON ELECTROMOBILE 8YND. (LTD.)—£996. 19s. “debentures, 
created March 22 and dated March 29, 1904, charged on company’s 


undertaking and property, present and future, inoluding uncalled capital, 
have been registered. No trustees. 

MADRAS ELECTRIC TRAMWAYS (1904) LTD.—Trust deed dated 
March 18, 1904, to secure £50,000 first mortgage debenture stock, has 
been registered. Property eharged, freehold land in Madras and com- 
pany's undertaking and property, present and future, including uncalled 
capital. Trustees, Anglo-Indian Debenture Corp. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS, 
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0. Тооі Aw» ELECTRIC Co, Ltd., 
| Birmingham. 


Makers of 


DYNAMOS, | MOTORS, 
MARGON, BIRMINGHAM.” Machine Tools. 


‘THE N.S. ELECTRIC STORAGE CO., LTD., 


SOLE PATENTEES & The IDEAL сш м 
MANUFACTURERS Tramway eR 
of the Lighting Installations 


CHEAP. INDESTRUCTIBLE. EFFICIENT. 
EoRTON KIRBY, K E N'T. 
PPP 


3889999999999 9 as 


BAY E's 
LATEST PATENT SERRATED STEEL 


SEAMLESS OIL CAN, 


Fitted with New Patent Thumb Button, Seamless Spout, and Slide Feed Hole. 
When the Lid of the Oil Can is raised it mechanically opens the Slide Feed Hole,) 


Also in COPPER or BRASS RASS for ELECTRICAL PURPOSES. 


uit” JOSH. KAYE & SONS, 1° ac oponen 
Contractors to H.M. Navy, War aderit Home Office, and Indian State Railways. 
8 8 eee 


_. Liberal Discount to the 


por АШ . ELECTR TRICA L PURPOSES. 


im FOR PAMPHLET “N.F.” TO € | | [ М. e: & SON, 
THE INTERNATIONAL ELECTRIC C? THE ONDES RAM. WORKS, 


55, Redcross St., Barbican, 34, Robertson St., | — y Wick, LONDON, N.E. 


LONDON, E.C. & GLASGOW. | (Please mention this paper.) | 
1 Google 
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WIRELESS TELEGRAPHY | 


„TELEFUNKEN SYSTEM. 
This Company are the owners of the famous combined German Systems 


Braun-Siemens and Slaby-Arco 


PATENTED IN ALL COUNTRIES. 


In acticn all over the 
World. 


| See full-page announcement in THE ELECTRICIAN " (p. xvii.) of March 25th for further information. | 


Full particulars on application to 


GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE,. 


Lindenstrasse З, BERLIN, В. W. Germany. 


PROTECTION OF ENGLISH TRADE 
IN ELECTRICAL FITTINGS. 


All goods made by Members 
of this Association are marked 
with this Trade Mark, WHICH 
IS A GUARANTEE OF 
ENGLISH MANUFACTURE. 


China Furniture and Electrical Fittings 
Manufacturers! Association. 


Secretary's Office, 112, Edmund Street, 
Birmingham. 


APPOINTMENTS VAOANT 


COUNTY BOROUGH OF PRESTON. 
' TRAMWAYS DEPARTMENT. 


CHIEF ASSISTANT ENGINEER. 


The Tramways Committee are prepared to receive APPLICATIONS for the office 
of Chief Assistant under their Engineer and er at a salary of £200 annuun. 
licants must have had a thorough electrical and mechanical training with 
and manufacturing experience, and must be capable of undertaking the 

on of all repair shop, power station and traffic work. 
pplications to be lodged with the undersigned not later than SATURDAY 
16th April, 194, marked on the outside *' Chief Assistant and accompanied by 
full particulars as to age, experience and qualifications, together with copies of 


nials. 
Canvassing will disqualify candidates. 
WALTER H. TITTENSOR, Engineer and Manager. 


25, Burrow-road, Preston. 


үү 9OLWICH POLYTECHNIC. 
Principal— WILLIAM GANNON, M.A. 
Pet had D PPOI ыы x CS from qualified gentlemen for the 


DEPARTMENT OF MECHANICAL AND ELECTRICAL ENGINEERING. 
l. Head of Department, commencing 2300 per annum. 
9, First Assistant, cummenci r annum. 


— 


salary 
ng salary £200 
8. Second Assistant, commencing salary £175 per annum. 
DEPARTMENT OF MATHEMATICS AND EXPERIMENTAL PHYSICS. 

4. Acting Head of Department, commencing salary £275 per annum. 

5. Senior Lecturer and Demonstrator, commencing salary £200 per annum. 

6. Junior Lecturer and Demonstrator, commencing salary £150 per annum. 
DEPARTMENT OF CHEMISTRY AND METALLURGY. 

7. Head of eat, commencing salary £250 per annum. 

8. Assistant Lecturer and Demonstrator, commencing salary £150 per annum. 
Particulars of the duties and conditions of the appointments may be had on 
Aen E the Principal (stamped addressed foolscap envelope to accompany 

Epe particular appointment for which information is : equired must be stated. 
All applications for the appointments, to be made on Forms provided for the 


must be lodged with the Principal as soon ibl 
FuEsDAY, oth A n pa soon as possible, and not later than 
g. direct or rect, of members of the G ing Bod 
aml will db nahi, candidates e Governing Body is forbidden, 
А. J. NAYLOR, Clerk to the Governors. 


Woolwich Polytechnic, Woolwich, 
March 25th, 1904. 


APPOINTMENTS VACANT continued on next page. 


WHITTAKER’S NEW BOOKS. 


600 pages, with 194 Illustrations. 1Ов. 6d. net. ' 


ELECTRIC TRACTION: 


A Practical Handbook on the Application of Electricity as a Locomotive 
Power, 
By J. H. RIDER, XI. I. C. E., M. I. E. E., 
Chief Electrical Engineer to the London County Council Tramways. 
CONTENTS.—Generating Plint—Switch Gear—Distribution—Permanent Way 
Overhead Systems--Conduit Systems— surface Coatact Systems— Accumulators— 
Mot»rs—Controllers—Rolling Stock—Combined Lighting and l'raction Stations 
Electric Railways Appendix— Index. 
“ Mr. Rider's book is a valuable contribution to tecanical literature.. . . Ada 
concisely-worded record of contemporary practice it takes a high place." —E/ec£rician. 


940 pp., with 413 Illustrations. 180. THIRD EDITIJN. Thoroughly R3vised & Eniarged. 


THE DYNAMO: 


Its Theory, Design, and Manufacture. 
By C. C. HAWKINS, M.A., M.I.E.E., and F. WALLIS, A.M.T. E. E. 
CONTE.VTS.—Magnetic Field- Magnetic Circuit—Production of an E.M.F.— 
Magnetic Pull—-self-Induction—Classification of Dynamos—Hetero olar Alter- 
nators—Homopolar Alternators—Open Coil Armatures—C losed Coil Armatures— 
Magnetic Properties of Iron—Continuous-Current Armatures— Field Magnets— 
Ampere Turns of the Field—Series, Shunt and Compound Winding—Armature 
Reaction in Continuous- Current Dynamos—Continuous-Current Dynamo Design- 
ing—Commutation and Brush Sparking— Heating of Dynamos— Working and 
Management of Continuous-Current Dynamos+Alternator Armature Winding— 
Armature Reaction in Alternators—Alternator Armatures—Alternator Desiga— 
Description of Typical Dynamos—Index. 


“The work is well arranged. THE EXPLANATIONS ARE CLEAR AND THE · 


FORMULA SIMPLE. ‘the classification of dynamos is very good and rational.“ 
Electrical Review. 


450 pages, Leather, Gilt Fdges. with 143 Illustrations. Зе. 6d. net, post free Зе. 9d. 
"A JERCEUEOEJÁAACEECENESS 


ELECTRICAL ENGINEERS’ POCKET-BOOK. 


Eprrev py KENELM EDGCUMBE, A. M. I. C. E., A. M. I. E. E. 
CONTENTS.— Mathematics and Physics Useful N umbers Mechanics Electrical 
Tables Magnetism and Electricity Electrical Measuring Instrument ee 
Lighting Heavy Current Resistances—Direct- Current Dynamo and Motors— 
Alternating-Current Machines—Testing Generators and Motors—Electrical 
Transmission of Power—Electric lraction—Central Stations—Switches and 
Switch Gear—Estimating for Erection of Electrical Machinery—Electro-Chemistry 
Legal Information Index. 
“ The more we examine the book, the morc we like it. 


It is a valuable addition to 
electrical literature.” Electrical Review. 


CATALOGUE or Books on ELECTRICITY, ENGINEERING, &c., Post FREE. 


WHITTAKER & CO., White Hart St., Paternoster Sq., London, E. C. 


JUST PUBLISHED. With 109 Diagrams. Medium 8vo, 
Cloth, 6s. net. 


Dynamo, Motor and Switchboard 
Circuits for Electrical Engineers. 


A Practical 'Book dealing with the fsubject lof Direct, (Altesnating 
and Polyphase Currents. 


[By WILLIAM В. BOWKER, M. E., E. E., 


[Сохѕоіттка TRAMWAY ENGINEER. 


LONDON :{CROSBY LOCKWOOD & SON, 7, Stationers’ Hall Court, E.C. 
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APPOINTMENTS VACANT—continued. 


NEW ZEALAND. 


LECTURER AND DEMONSTRATOR IN ELECTRICAL 
ENGINEERING. 

APPLICATIONS (to be sent in not later than the 28th instant) for the above- 
mentioned appointment at the School of Engineering, Electricity and Technical 
Science, Canterb College, University of New Zealand, will be received by the 
Agent-General for New Zealand. 

The орама) will be for three years. Salary £300. Saloon passage to New 


For particulars of the necessary qualifications and for the forms on which the 
applications must be made, app y to the AGENT-GENERAL FOR NEW ZEALAND, 
13, Victoria-street, London, S.W. 


April 7th, 1904. 


M ERCHAN T VENTURERS' TECHNICAL COLLEGE, 
BRISTOL.—ASSISTANT LECTURER and DEMONSTRATOR in ENGI- 
NEERING REQUIRED. 
must state that the 
from the Registrar 
cations must 


Salary £170, which may rise to £220. Candidates 
have read the printed particulars which can be obtained 
y sending a stamped addressed foolscap envelope. Appli- 
sent to him not later than April 30th, 1904. 


CHEAP PREPAID ADVERTISEMENTS. 


SITUATIONS WANTED. 
Sixpence per Line of Ten Words, minimum One Shilling. 


SITUATIONS VACANT. 


Three Lines and, under (Minimum) ... son . . 18. 6d. 
Per Line after ... S e ә эз ive ва. 
Ten Words to the Line. 
ere answers to any of the above Advertisemen are to be sent to the 


ces. 


SITUATIONS, &c., VACANT, 
LTERNATE-CURRENT DESIGNER.—WANTED, a 


thoroughly competent and experienced Designer for alternate-current 
generators, motors and transformers. Applicants must be able to produce 
evidence of successful machinery built from their designs.—State full particulars 
of training and experience, age and MAT required, to VICKERS, SONS AND MAXIM, 
LiMITED, Electrical Department, Sheffield. 


W АКТЕР, FOREMAN CABLE JOINTER. Man pre- 


ferred who has had charge of laying three-core high-tension cables.—Write, 
stating experience and salary required, to B. C. W., Electrician Office, Salisbury- 
court, Fleet-street, London. 


WANTED immediately, CLERK able to take charge of 


acomplete set of books. ference given to one able to take shorthand 
notes and use a typewriter.—Apply, stating age, experience and salary required, to 
H. M. ASHTON, 183, Above Bar, Southampton. e 


F STIMATIN G ELECTRICAL ENGINEER REQUIRED 


in Midlands, for general and public tender work.—Address, stating age, 
experience, and salary required, B. D. B., Electrician Office, Salisbury-court, 
Fleet-street, London. 


RAUGHTSMAN.—First-class Marine Engine Draughts- 
man Wanted vi large pner Аа on the Clyde ; must have a sound 


ЕРЕОТЕ САТ ENGINEER WANTED as MANAGER 


of Electrical Department, lighting and power.—Apply, with copy testi- 
monials, stating salary expected, to PRATT & KEITH, Aberdeen. 


WANTED, first-class CABLE JOINTER. Good wages. 


Applications to Borough Electrical Engineer and Tramways Manager, 
Mr. H. COLLINGS BISHOP, Town Hall. Newport, Mon. 


ANTED, youth, good writer, used to electrical terms.— 


Address, stating experience and salary required, B. D. D., Electrician 
Office, Salisbury-court, Fleet-street, London. 


ELECTRICIAN (capable), having good address, Wanted 


for Glasgow Branch of Electrical Firm, to take charge of workmen and 
wiring business, State experience and salary expected-B. D. C., Electrician 
Office, Salisbury-court, Fleet-street, London. 


HE Cromer Electricity Supply has a VACANCY for a 


PUPIL, one with some previous experience preferred. Engagement for 
two years; small premium required; wages during second year according to 
abilities. —Address, the MANAGER. 


SITUATIONS WANTED. 
ONTINENTAL BRANCHES. 


ENGINEER (30), German, all-round technical and commercial experience, 
graduate, good linguist (English, French, German), well-connected in Berlin, at 
Bone Director ої a Manchester Company, would take up a POSITION or 

rate pane e doc "y OMS MASA pene. First-class Yel абы and testi- 
mo 8. ood knowledge of electrical and scientific apparatus. M ORWITZ, 
of West High Street Machine Works, Salford. "m T maar 


] BENCH CHIEF ENGINEER (28), experience as 


manager in colliery, requires SITUATION in mechanical, electrical, gas 
To or eee offices. Small salary to begin.—L.,94, Petherton-road, Highbury, 
ndon, N. 


————— 


SITUATIONS WANTED continued. 


LECTRICAL ENGINEER with long experience in esti- 


mates and construction of hydro-electrical plants and financiation of elec- 
trical enterprises, and with perfect knowledge of several languages, seeks leading 
SITUATION with first-class contracting firm having business abroad. First-class 
[Oan cen. Ana es, B. C. T., ian Office, Salisbury-court, Fleet-street, 
ndon. 


UNIOR SOUNDER TELEGRAPHIST (20) wants 


А F 5, 205, Electrician Office, Salisbury- court, Fleet- street, 
ndon. 


GENTLEMAN can recommend competent MAN to take 


A charge of electric lighting plant in country house or elsewhere. Five years’ 
character.—SOMERS SOMERSET, Valente Priory, Reigate. 


ENGINEER, Mechanical, and Draughtsman, capable, 


with works and commercial experience, wants suitable POSITION. - Address 
5.193, Blectrician Office, Salisbury-court, Fleet-street, London. 


ELEOTRLOIAN S. — MATE (25), seeks SITUATION; 
A ораи, &c. ; 6d. ; with own tools.—A. M., 13, Annesley-road, High- 
gate, London, N. 


HORTHAND TYPIST (Lady) desires RE-ENGAGE- 


MENT (Westminster preferred). БАШ ears with Electrical Engineers; 
&ccustomed technical work ; excellent testimonials ; shorthand 130; salary £2.— 
Apply, SPEED, 99, Holbein House, Sloane-square, London, S. W. 


WAREHOUSES, FACTORIES, &c., TO LET. 


FFICES TO LET IN WESTMINSTER. 


FIVE ROOMS to be Let, separately or as a whole, in Third Floor Flat in 
64, Victoria-street, Westminster, London, S.W. 

Rent from £20 to £95 per room per annum, including lavatory accommodation. 
Good entrance hall, lift, recently redecorated and wired for the Electric Light. 
Can be viewed at any time between 10 a.m. and 5 p.m. on application to Hall Porter. 


OTTENHAM.—To Engineers and others.—Large sub- 


stantial FACTORY PREMISES TO LET. Suitable for any kind of Manu- 
facturing Works where large floor space is necessary.—Apply, VICK, House Agent, 
31, Lordship-lane, Tottenham, London, N. 


RAWING OFFICES in WESTMINSTER. — Four 


rooms, ground floor, exceptionally well lit, £230 per annum ; also five rooms 
on second and third floors, two having large north lights looking on Abbey and 
measuring 22ft. by 19ft., £220 per annum.—Apply to Messrs. Fox & PREECE, 
Solicitors, 15, Dean's-yard, Westminster, London, S. W. 


OR SALE.—LONG LEASE of spacious PREMISES 


situated in centre of large town, six minutes’ walk from stations (three dif- 
ferent railway окш) and under one hour from London. The Property com- 
prises large detached Residence, 18 rooms, about half an acre of Land, newly- 
erected Workshop, 55 by 17, three smaller ditto, Office, Stores, Stabling, &c., 
800. V asy ы to main road, all enclosed and admirably adapted for further exten- 
sion of buildings. Rent for the whole cer annum; worth double; only wants to 
be seen. For price of 39 years' lease, which is being sold under excepti 

circumstances, apply, 5,210, Mlectrietan Office, Salisbury- court, Fleet-street, London. 


SMALL PREMISES, suitable for engineering works or 

shipping stores, close to Thames and Surrey Docks, 2,200ft. ground ‘area. 
Good access and good light. Two and half miles from London Bridge RENT, or 
FREEHOLD for SALE.— T. R., 107, Regent s Park- road, London, N. W. 


APITAL FACTORY PREMISES close to Euston-road, 


London, comprising workshops, on two floors only, offices and 10-roomed 
house in front, with separate entrance to works, to be LET, with small premium 
for present lease. With or without machinery.—WESTACOTT, Auctioneer, 74, 
Camden-road, London, N.W. 


Telephone: 11273 CENTRAL. 


MOVING COL „= 
RECORDERS | У 


IN OUR 


IRONCLAD TYPE 
OPEN TYPE 
PORTABLE TYPE 


LIST POST FREE. 


FOR 


TRADE TERMS 


SEND 


TRADE CARD. 


J. PITKIN & Co 


56, RED LION ST., 
CLERKENWELL, LONDON, 
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INSTRUMENTS AND PLANT TESTED. 
| IMPORTANT NOTICE. 


THE ELECTRICAL STANDARDIZING, TESTING READY IN A FEW DAYS. 


AND TRAINING INSTITUTION. : коз 
(Proprietors: The Syndicate of Electrical Engineers, Ltd.) Radio-Activity > 


(atablished ләшә.) 


Address: London. STANDPOINT OF THE DISINTEGRATION 
Telephone No; 6048 Gerrard. Telegraphic Standardising THEORY. 

Standardizes and Tests Electrical ta. 

F C By FREDK. SODDY, M A. 
Преси Пын ol Wires and Plant on behalf of Arcbitecta, House- CCT 


helders Supply Companies, Fire СО) 
Lots Evite e Rooms, and offers every facility, with skilled assistance Fully Illustrated, and with a full Table of Contents and 
to ters in Electrical Science. 
A Scale of Fees will be sent on application to the SECRETARY. extended Index. 
Price SIX SHILLINGS & SIXPENCE nett. 


— ͤ ͤçͤ . Є— + 
ELECTR | C ITY IN M IN ES. The term radiation is properly applied to indicate an influence 


SET DUE transmitted radially from its source to its surroundings, and 


| | DER the new Rules ind | ulations eonoeruin the Use of Electricity capable of traversing vacuous space, without occupying in its 
in Mining Operations, it 5 that directions for the effective transmission a period of time great enough to be sensible under 


Trea « pare! trie Shock be i 1 ordinary circumstances. It was used in this sense to express the 
Өзөгү in ashes Esker ar Pedo олсен pais transmission of light from distant objects before any definite ideas 


| as to the mechanism of propagation had been advanced. Some of 
A Set of these DIRECTIONS, with Illustrations showing the method the most fundamental ideas in science owe their inception to the 
of their application, a0 mpanied by PRECAUTIONS to be Adopted necessity of accounting for radiation phenomena. Newton was 


to Prevent Danger frum the Electric Current, caa be obtained from the first to recognise the difficulty underlying the problem, for to 
„ THE. ELECTRICIAN" PRINTING & PUBLISHING COMPANY, LTD., him, as to present day philosophers, action at a distance through 
SALISBUBY COURT, LONDON, ENGLAND. space of one body on another is inconceivable unless some connec- 
PRICES. tion exists between the two bodies. He put forward the only 
ба ‚ 16р. by 12łin. .. . 24. ech 2e. Gd. per dozen. explanation possible in bis day to account for the radiation of 
On Thin Card, itto ..  .«. . Sd. „, e. Ва. light, and his corpuscular theory, as it is called, although long 
On Thick Card, — ditto with hanger. 99. , Те. 6d. „ since disproved so far as light is concerned, has a remarkable 
Post Free or Carriage Paid in each case. bearing on the discoveries which form the subject-matter of the 

present book. 
READY IN A FEW DAYS. "THE ELECIRICIAN" PRINTING & PUBLISHING COMPANY, LTD., 


SALISBURY COURT, FLEET STREET, LONDON. 


Electricity in : 
Agriculture Price За. 64. nett. RECENT PUBLICATIONS. 


With Illustrations. 
and ж The following reoently-issued publications can be supplied post free by 
“The Electrician’? Printing and Publishing Company at the prices 


Horticulture. By Prof. S. LEMSTROM. I | stated below. (Add 5 per cent. for postage abroad) :— 
“ Electricity and Matter." By J. J. Thomson, F.R.S. 68. . 


It is well known that the question which is the subject of this “ Radio-Activity.” By E. Rutherford, F.R.S. ae 6d. 
book has been a favourite field of investigation for a century “ Manipulations et Etudes Électrotechniques." By L. Bar- 
past. As the subject is connected with no less than three sciences billion. 11s. 
—viz., physics, botany and agricultural physics—it is in itself not * Das Elektrotechnische Institut der K. K. Technischen Hoch- 
particularly attractive. The causes which induced me to begin schule In Wien." By Prof. Karl Hochenegg. 10s. 6d. 


the investigation of this matter were manifold, and I venture to ims ; Wen s ; 
һоре 5 exposition of them will not be without general “ Die Elektrolytische Raffination des Kupfers.“ By Titus Ulke. 


interest. Extract from Author's Introductory Remarks. Translated by Viktor Engelhardt. 8s. 6d. 


| “ La Télégraphie sans Fils.” By André Broca. 4s. 6d. 
“TH С as d l . v *. . e ° ээ . 
киа BALORE RY. COURT. P EET BERENT, ia Dix „Technological and Scientific Dictionary.” Part I. Edited by 


G. F. Goodchild and C. Е. Tweney. Is. 


ABOUT 2,000 PAGES of CLOSELY-PRINTED STATISTICS, TEXT, MAPS and DIRECTORY. 
“THE ELECTRICIAN" | 


ELECTRICAL TRADES? ШШШ 


ESTABLISHED 1882. AND HANDBOOK, 1904. . ESTABLISHED 1882. 
THE BIG BLUE BOOK. 
STRONGLY BOUND_IN ONE COMPLETE VOLUME (with Pocket for Tables, Maps, &c.). 


This Valuable Work is NOW READY, the Direotory Division correoted to Feb. 11th, 1904. 


PRICE 15s., Post Free (U.K.) 15s. 9d. British Colonies, 17s., other places abroad, 17s. 6d.; U.S.A., 18s. 6d. 


“THE ELECTRICIAN " PRINTING & PURLISHING 00., Ltd, SALISBURY OOURT, FLEET ST., LONDON, 
AND ALL BOOKSELLERS AT HOME AND ABROAD. 
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WILLANS & ROBINSON, 


Victoria Works, RUGBY.  ' 


ЕР e Sets, Nottingham мее eee Works. 


DAVEY, PAXMAN & 7 C0., Lam 


= ENGINEERS and 
BOILERMAKERS, 


COLCHESTER, 


PAXMAN’S 
PATENT SUPERHEATERS 


AND 


CONDENSING PLANTS. 


——— 


" add 
| 
LL = 

| 

T 


LONDON OFFICE: 


FOLKESTONE CENTRAL STATION. 1 8, Queen Victoria Street, 
Equipped with Two 550 h.p., Two 260 h.p., and Two 110 h.p. Davey-Paxman 
'" Peache" Engines and Four Economic Boilers. E. C. 
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CYLINDER OILS 


for High and Low Ргеѕѕигеѕ, also for 
` Superheated Steam. 


CRANK CHAMBER OILS 


Y , ft for Splash System and Forced Lubri- 


uu p^ А M 
| "c С) i cation. 

uk Y f ШР "б 

* da" Ou e DYNAMO OILS “erz 
<N: — stil T 10 Bearings. 
ue uiii 10 | dem | IM | 
n CAM Е 
Used! in in то 5 ШШ 1 \\ п ОЈ САЗ ENGINE and GENERAL MACHINERY 
Princi palmi OILS for all purposes. 
| AM mp . Tii n li peo ope 
ELE! с' а HT. medir | Our Oils are specially adopted and recommended by 
| | A TV f | the makers of high-speed engines. They are specially 
; | MIT refined and fulfil the requirements of electrical engineers 
ds. 0 MNA in regard to suitable specific gravity, flash-point, &c. 
We shall be pleased to quote for lubricants for particular 
purposes. 


W. н. - WILLCOX & Co. CECE 


ENGINEERS and 


28, 34 and 86, Southwark Street, | | ELECTRIC INSTALLATIONS. 


Phone, 737 or 740 HOP. JA WNTIDORNL. | ER зл MOTTO. LL 


| LANGDON-DAVIES MOTOR CO., Ltd., 


YO a9 єт 
ae o (ERN AY vod: | 101, Southwark St., LONDON, S.E. 


Telegraphic Address: Telephone: 
"DAMOPHON LONDON,” No, 277 Hop 


PHOSPHOR BRONZE 00, Ltd, 


8T, Sumner Street, Southwark, LONDON, S. E. 
йзгй in Metallic Alloys. Contractors to the War Office, Admiraity, India Oftice, ao. 


BOLE MAKERS OF 

(4 PHOSPHOR BRONZE”? (Cog Wheel and Vulcan Brands) INGOTS, 
CASTINGS, WIRE, STRIP, SHEET, &o., and of | 
SILICIUM BRONZE WIRE for Electrical Overhead Lines, &o. 


" WEITH ANT” METAL, а Cheap and Efficient Anti-Friction White Metal equal to Magnolia and Atlas. 
PLASTIC METAL, BABBITTS and other White Anti- Friction Metals. 
CASTINGS In Bronze, Brass, Gun Metal & 8 1 


"LIVERPOOL CABLES 


BRANCHES. 
LONDON: HULL: 
86, Charing Cross Rd., | Paragon Arcade. 
0. 

GLASGOW: * SWANSEA: | 

128, Hope Street. | 3, Brunswick Place. a AU 
NOTTINGHAM: MIDDLESBROUGH; | oy 

16, Mount Street. | 47, Albert Road. 


THE LIVERPOOL ELECTRIC CABLE CO. Ltd., vauxhan вом, LIVERPOOL. 


B 
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SPUR, BEVEL and Every 
Kind of GEARS. 


| AND SELF-CONTAINED 
Speciality of Soft Castings of Special Mixtures A 


for Reduction Gear Cases 
ELECTRICAL WORK. FOR ANY POWER OR SPEED. 


HENRY WALLWORK & co., 


Malleable and Soft Ironfounders and Basic 


r MANCHESTER. 
GREENWOOD & BATLEY, 
LIMITED, 


Albion Works, LEEDS. 
Electrical and General Engineers. 


| А x » | | — 
TENE E Er P. 
«PL i , 


De E ST ee ^t UM 
ae mou UM oc LAVAS 

AS al ш g^. T PATENT STEAM TURBINE DYNAMOS, 
| TURBINE MOTORS, PUMPS & FANS, 


Tt == ШШ“ SEND FOR CATALOGUES. 
речну eee 
gere ANOHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.O. 


MANUFACTURERS :—CABLES of Light, Medium, and High Insulation. 


PE COVERED WIRES, STRIPS, CABLES, &c., tor Dynamo Machines. 
PRICE LIST SILK COVERED WIRES for Instruments. Е 


LINE. WIRES, CABLES AND CORDS for Telephones, Bells, &c. 
ON FLEXIBLE CORDS and CABLES, 
APPLICATION MARTINO'S PLATINOID for RESISTANCES, 


GAUZE BRUSHES and Sundry Appliances. 
Engineers’ Specifications Carefully Worked to. 


= “ELECTRO” 
N ENAMEL. 
NEWS 


Connected 1n Series, and Tested 
at 110 volts 1 amperes 
for hour. 


RESULT ! A.—TOTALLY BURNT OUT. 

B.cABSOLUTELY INTACT. 

BEST GUARANTEE against Short-Circuiting 
and for Preventing Theatre Fires and 


Stoppages on Electric Tramways and 
High-Speed Railways. 


B. PAEGE & CO., BERLIN, N.W. 


TAAVNG 


"Jun? 999015 “3000 100 06 0) 0$ SAOTY 


WITHOUT 
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MAKERS HIGH 
OF EFFICIENCY. 
ELECTRICAL LOW 
PLANT TEMPERATURE 
. OF RISE. 
EVERY LIBERAL 
RATING. 


DESCRIPTION. 


— кашеги „ 


— — 


25 H.P. MINING LOCOMOTIVE. . 


LONDON & WOLVERHAMPTON 
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SPEED 


Reducing Gear 


MOTORS. 


SIMPLE. 
COMPACT. 
EFFICIENT. 


For full particulars apply to— 


HUMPAGE, JACQUES & PEDERSEN, Ltd., 


AOI TON GA TE, BRISTOL. 


Dh DEPE DEDEDE , he Oe Oe Od at 92€ Oe PES PS Ot OC кш о . , ым ш e жож жж а E E 


^... BLUE ASBESTOS REMOVABLE COVERINGS «mese. 


Durability, 


ror Boilers, Steam Pipes, Flanges, « Lightness. 


THE CAPE ASBESTOS CO., LTD., 
KIMBERLEY. LON DON. TURIN. 


Tel. Address: INCORRUPT Lonpon. Head Offices: 8, MINORIES, E.C. Telephone: 272 Аукнок 


WHITE ASBESTOS PACKINGS for STEAM and HYDRAULIC. - 
FINE BLUE and WHITE ASBESTOS YARNS, and PAPER, CLOTH, &c. 


CAPYT, for Electrical Insulation. — Ane Mechanica тереге 


HART ACCUMULATOR (0.17 


STORACE BATTERIES - 


TRACTION POWER STATIONS. 


ELECTRIC LICNTING STATIONS. 
COUNTRY HOUSE LIGHTING. ISOLATED INSTALLATIONS. 

SHIP & YACHT LICHTING. | ELECTRIC MOTOR CARS & LAUNCHES. 
TRAIN & CARRIAGE LIGHTING. . . PORTABLE, MEDICAL & LABORATORY WORK. 


RENEWALS UNDERTAKEN OF ALL TYPES. 


CONTRACTORS TO H.M. WAR OFFICE. 


OVER 130,000 CELLS IN USE. 


EXPORTED TO ALL PARTS OF THE WORLD. . 


MARSHGATE LANE, STRATFORD, E. 


— 800 


Latest Illustrated Price 
List on application to 
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DICK, KERR & CO., L? 


Offices: f Sheffield District- Taskers Bagiaeerlag Cox Bleak street. Head Office: Abchurch Yard, Cannon SL, London, B.C, 


Telegrams: DIOKER LONDON. 
Telephone: 5877 BANK. | 
ALL CODES, 


ONE OF TWO 
1,500 k. w. ALTERNATORS 


FOR THE 


LONDON 
COUNTY 
COUNCIL 
"EA TRAMWAYS. 


Works: PRESTON, LANCS., and KILMARNOCK, N.B. 
LEELA рр учаар УЧЧ) 


SCREW PLATES as above, with 1 each Diameter, Core and Cutting Holes, either | 
Nos. 0, 1 £2 B.A., or 3, 4 & 5 B.A., or 6, 7 & 8 B.A., or 9, 10 & 11 В.А. 48. 6d. each. | 


| VOLT- METER 
From the Original Makers of the British Association Standard Serew Thread. | 


Hampshire Works, Station Road, " ls 
LEHMANN ag — WALTHAMSTOW, LONDON, N.E. e amat % "d 
(Late T. LEHMANN.) Telephone No. 544 Walthamstow. M „„ as “ay, 
| A fs, 


— - — 2 
WARD-LEONARD 


RHEOSTATS and 
CIRCUIT-BREAKERS, ow 


WARD-LEONARD K.R. 4 awe 


MOTOR RECULATOR V 
(DOUBLE AUTOMATIC). с av 


METERS. 


— M € 


[ui feos Lan 


COAL SAVING FURNACE BARS. 
: є 


ж 


CHILLED 
FACED 


7 5 m | 
"E E NE D 2 


"1318vuna 
EIL 


Г 177 ; * $ = nii 
BREE ЕЛ 


Noalteration. Fit any bearer and all types of boilers (Babcock and Wilcox, &c.). 
Used at Electric Stations. Quicker Generation of Steam. Cost about same as 


Also Makers ordinary bars. Circular Sets supplied. 151, QUEEN VICTORIA STREET, 
pam No. 2 AIR CHANNEL SMOKE CONSUMING BARS („г LONDON, E.C. 


Apply: CLARKE & CO., 63а, Ilkeston Road, NOTTINGHAM. 
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GLOVERS — 


UNDER LETTERS PATENT. 


LEAD-COVERED CABLES. 


This process ensures against Cables being sent out with pín- 
holes, flaws, &c. ín the lead. 


"The ordinary test tank methods are satisfactory for low-grade 

insulating. materials only, as the usual 24 hours’ immer- 

^ sion breaks down the insulation at the factory test, if 
the lead sheath has a weak spot. 


With Diattine impregnated paper, however, the insulation is 
so proof against water that hydraulic pressure at 1001Ь. 
per e inch must be applied to make certain the 
lead sheath is intact. 


! 


APPLY TO 


к J. BLOVER & C0, L- 


AT Trafford: Park, MANGHESTER. 


No. 2. 


HYDRAULIC 
PRESSURE- 
TESTED 


Д HYDRAULIC TESTED CABLES. j Where all classes of Cables are made. 
9009-00-01 dededededeedededededetedededede eee Ie eee каа саа 


GbARKE, GHAPMAN & GO., b?» 
ELECTRICAL ENGINEERS. 


ALTERNATORS & MOTORS. 


DIRECT-COUPLED 
ENGINES а DYNAMOS. pe | 


Dynamos and Motors. 
ELECTRIC CRANES. 


OF ALL KINDS AND SIZES WITH ONE OR THREE 1 A ў д AE H A UL cine 


MOTORS. 
ELECTRIC WINCHES, CAPSTANS for 
all Loads and Voltages a Speciality. 
PROJECTORS, LAMPS, 
„ MIRRORS and LENSES. 
ELECTRIC LIGHT and POWER 
INSTALLATIONS of all kinds. 
VERTICAL ENCLOSED 
FORCED LUBRICATION ETT 
DOUBLE-ACTING HI. 
SPEED ENGINES f 
Of all sizes. 


CATESHEAD. ON TYNE. ен Eri SUN sin 
.60 KW. PLANT. 


iw 
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VOLTOIDS—VOLTOIDS—VOLTOIDS, 


The Е FORM of COMPRESSED SALAMMONIAC. 


INTRODUCED BY 


Brunner, Monn & Go., Ltd., 


NORTHWICH, 


ros LECLANCHE & OTHER CELLS, 
a vow USED BY 
THE PRINCIPAL RAILWAYS, = 
THE POST OFFICE TELEGRAPHS, ө 


Ec Gus ©» 


For Samples and Prices apply to 


F. S. BAYLEY, CLANAHAN & CO, 


SOLB AGENTS. 
79, Mosley Street, MANCHESTER. 


EVERED & CO., „ EI 


PATENT FUSE BOX. DRURY LANE, LONDON, 3 C. 


IN these cut-outs the fuse-wire is not clamped under 


nuts, but is passed through a porcelain tube carrier BARNET WORKS, BIRMINGHAM. 
and the ends left loose. The fuse-wire is pressed 


terminal at one end, thus a minimum of time is 
wasted in renewing fuses. 


into contact with the two terminals by the spring SURREY WORKS, SMETHWIC K, 


ALSO MAKERS OF 


LAMP HOLDERS мли SWITCHES, SWITCHBOARDS, &c. 


X 1224 


each. 
: way. X 1090 Plain .. .. .. Od. 4 
7/9 916 11/6 13/9 16. 18/3 20/9 ру лашат | 
| 9 10 12- way X 1092 With shade ring PATENT TUMBLER SWITCH. 
23/- 24/9 28/6 each. | and cord grip.. Gd. X 1922 For 5 amperes, 12/9 per doz. 


In polished „ fastened with | THE TRADE ONLY SUPPLIED. 
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Aftor oxporimonting with othor makos tho ropoat 
ordors for the New Stokors for tho Loeds 


Lighting Station go to 


Stoker Makers, 


— 


7 


LIT 


| 
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BU LLERS, LIMITED. 


HIGH-TENSION 
PORCELAIN 


[i 


REGISTERED No. 421307. 


| This Highly Vitreous Porcelain has been in use in all climates all over 
| the World for many years. 


It is extremely Strong and Tough. 
IT DOES NOT DEPEND UPCN THE GLAZE FOR INSULATICN. 


It can be manufactured to any form or for any purpose to suit customers’ 


| requirements. 


SPECIAL HIGH TENSIDN TESTING APPARATUS AT CUR HANLEY 
WCRKS, WHERE BOTH UNGLAZED AND GLAZED PCRCELAIN CAN 
| BE SEEN TESTED TO ANY SPECIFIED VOLTAGE. 


LONDON : 3, Laurence Pountney Hill, Cannon St., E.C. 


(WHERE ALL ENQUIRIES SHOULD BE ADDRESSED). "Pris Add: DON. 


| WORKS: Hanley and Tipton, Staffordshire. 
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LUNA NERNST LAMPS. 


BEAT ENCLOSED AND SMALL ARC LAMPS 


in first cost. 

in cost of maintenance. 
in efficiency. 

in appearance. 

in colour of light. 

in everything. 


Lamp Department : 


THE ELECTRICAL CO., L 


122-124, Charing Cross Rd., London, W.C. 


All Voltages for Direct and 
Alternating Current in Stock. 


Patentees for U.K. 


LUNA NERNST LAMPS. 
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C тнє SIMPLEX STEEL CONDUIT 00, LTD., | 


80, Digbeth, BIRMINGHAM. 


ga 


і} 
= 


SIMPLEX . 20, Bucklersbury, LONDON, E.C. 


IMPLEX - 


SIMPLEX NEW SWITOH. 


IRONCLAD and WATERTIGHT. For use with 
Simplex Conduits. This Switch has a long, inde- 
pendent and quick break. 


The design ensures High Insulation with ease 
of action in a very small compass. 


D. P. or S.P. Capacity ир to 50 amperes. For High 
Voltage work. Can be used on 550 volt circuit. 


PRICES AND PARTICULARS ON APPLICATION. 


PATENTED. 


INSULATING BUSHES. 


Simplex Insulating Bushes ғ. 


use with all descriptions of Simplex Conduits. 


The Bushes are screwed for use on the outside of the 
conduit, so as not to reduce the available diameter. They are 
of neat appearance, strong and non.absorbent. They should 
always be used to protect the insulation of the cable, and ma 
be used in conjunction with SIMPLEX STEEL BACKNUT 
for carrying the conduit into boxes which have their sides 
simply bored to receive the conduit. 


WESTERN. 


| THRE E E-CORE 


Extra High-Tension Cable, 


WORKING PRESSURE. 11,000 VOLTS. 


NOW BEING MANUFACTURED FOR THE 


UNDERGROUND ELECTRIC 
RAILWAYS COMPANY OF LONDON. 


= -— a 
-——— — 


Orrr OFFICE: — O WORKS: 
171, ip heen WICTORIA 8T., B.C. — 222 NORTH WOOLWICH. E. 
: 418 Bank & 2389 OERNTRAL. HALF ACTUAL SIZE. Telephone: 549 East. | 


RECORDING WATTMETERS 


For use on Balanced or Unbalanced Circuits. 
Any Pressure and Current. 


 THREE- 
PHASE 


SEND FOR PARTICULARS 


ELLIOTT BROTHERS, 


Century Works, Lewisham, FETA S.E. 
LARGE DIAL STATION VOLTMETERS. See example at 36, LEICESTER SQUARE, LONDON, w.c. 
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British LM. Ericsson Manufacturing 


COMPANY, LIMITED, 
BYRON HOUSE, 82 To 85, FLEET STREET, LONDON, E.C. 


Telephone: 1840 HOLBORN. Telegraphic Address: ERICSSON LONDON. 


MANUFACTURERS OF . 


TELEPHONE & TELEGRAPH APPARATUS, - - 
FIRE ALARMS & TESTING INSTRUMENTS, &c. 


BRITISH-MADE ERICSSON TELEPHONES. 


INTERCOMMUNICATION INSTRUMENTS. 


SWITCHBOARDS FOR PRIVATE INSTALLATIONS & FOR EXCHANGES of all SIZES. 


Contractors to H.M.'s and Foreign Governments, H.M.’s Colonies, 
The National Telephone Company, Ltd., the leading Railway 
Companies, &c. 


LEA Be | L 
22 0 ү aS Su , * 


OATALOGUES AND ESTIMATES FREE. 


Works: BEESTON, near NOTTINGHAM. 


J (8 


FERRANTI LIMITED. 


FHFOLLIN WOOD, DLANCS. 


SWITCHGEAR ©з. 


Strong mechanical construction. No fire risks. Ample capacity. 
Correct electrical design. No loose cables. Freedom from arcing. 
Safety in operation & emergency. No danger to attendants. Easy manipulation. 


All connections safe, direct and easily traced. 
Single, Two and Three-Phase, Standard Designs, H.T. and E. N. T. 


Continuous Current do. do. 
Traction and Power do. do. 
Sub-Station Switchgears do, | do. 
ME TERS. 
CONTINUOUS CURRENT. | ALTERNATING CURRENT. 
Low voltage drop. High insulation. Accurate. Effficient. Mechanical. 
No brushes. No shunt. No clockwork. * Reliable. Correct on inductive loads. 


No effect by overload. No temperature errors. | Good starters. Will not run on shunt. 
N o liquids to freeze. No copper amalgamation. Will stand overload. 


Simplicity and strength of construction. Easy mechanical adjustments. 
STANDARD SIZES. LOW PRICES. QUICK DELIVERIES. 


FERRANTI Hollinwood. HOLLINWOOD, АМС, ? PAILSWORTH (MANCHESTER) ABC 4th Ed. 


— SS eee 
Codes: 
Telegraphic Address: Office & Works: Telephon 
56 E and Аг: 
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Telegraphic Address: REACTANCE, LONDON. London Repairing Shops & Stores: 
e ones: Nos. HOLBORN. 
f TOWER BRIDGE ROAD, S.H. 


WITTING. EBORALL & Co., L? 


Electrical Engineers and Contractors, 
— Геюзріе Bar House, LONDON, E.C. 


E 
woe 
age 


Typical Installations 
already carried out 
by us: 


LIGHTING. 


METROPOLITAN CO. (see illustration; 
also 3,500kw. of Sub-station Plant). 


TRAMWAYS. 


SOUTH LANCASHIRE (Power Station, 
ub-station, Cars, &c.). This Instal- 
ation is the largest at t deal- 

ing with Inter-Urban Т га с. 


RAILWAYS. 


MANX ELECTRIC RAILWAY. The Con- 
tract for the entire reconstruction of 

Tied Electrical Equipment of this 
line (Power Station, Four Sub- 
stations and un with чь, 


5 


HL ! A GREAT NUMBER of SIMILAR 
STANDARD SLOW-SPEED REVOLVING FIELD GENERATOR of 3,000—3,500kw. OONTRAOTS (executed or in hand 


As supplied to the Metropolitan Electric Supply Company, Ltd.; Two Complete Plants. TO(WHICH CLIENTS MAY REFER, 


Vi. TU S Sibson Cimited, = 
— — LI ЕТ S~- hel Bar House, 28, Fleet St., n E.C. 


Wm. Aug’s Gibson, Chairman and Managing Director. 
Тлеу есы Шем 
anaging Director Otis Elevator Co., Limited. 


THE ANCHOR VULCANIZED RUBBER CABLES 


Vulcanized Bitumen Cables 


CABLE Co. Lr». Lead-Sheathed Cables 


LONDON AGENTS—Messrs. RUMNEY & RUMNEY, 39, oir] w. 
et 
Works & Offices: LEIGH, Lancs. GLASGOW. - - . 116, Bothwell Street. 


кез ILLUMINATING CLOTH | D. H. BONNELLA & SON, LTD., 


rok DINING TABLE LIGHTING. 
NO LOOBE FLEXIBLE WIRE. 58 & 60, MORTIMER STREBT, LONHON. W. 


No Cutting Dining Table or Cloth. Works: 43, Kirby Street, Hatton Garden. 
Light oan be had from ANY part of the Fable. Telegrams: Boncinello London. Telephone: 1882 Gerrard. 
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A pem merae rec 


TO 


Dynamo & Motor Manufacturers. 


SINGLE AN D DOUBLE 


ШИШ Wn 


OF EVERY DESCRIPTION. 


S IRIp. 


—1— — . — A —j—ñ—4n—ͥ— 


DYNAMO FLEXIBLES. 


FINE EVEN COVERING. 
PROMPT DELIVERY. 


8], HELENS CABLE zm D 


— ы i" а STREET, LONDON, S.W. 


FILATTERIO LONDON. 
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G. A. PARSONS а G9 | 
& TURBO NEWOASTLE-ON-TYNE. 
e e өө SILENTLY LONDON. 
Heaton Works, NEWCASTLE-UPON-TYNE. * 


66, Victoria Street, London, S. W. 13, Peacocks Buildings, Leeds. 99, Great Clyde Street, Glasgow. 


STEAM TURBO-DYNAMOS “x: 
Nu. 


SPARKLESS TURBO-ALTERNA TORS of Revolving Field Type. 
COM MUTATION FURBINES suggied to Dynamo Makers; 
GUARANTEED. 


9,000kw. THREE-PHASE ALTERNATOR, 40 Periods 6,000 Volts: 
For the NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY COMPANY'S NEW CARVILLE POWER STATION. 


The ELECTRIC RAILWAY & TRAMWAY CARRIAGE WORKS, Ld., 


PRESTON, Lancs. 


Manufacturers of RAILWAY CARRIAGES, TRAMGARS for Electric Traction, 
and all kinds of ROLLING STOCK for Light Railways. 


5 Office and Works: F HOAD; PRESTON, LANOS. 


BAvLiss PATENT — Сомоит SYSTEM. 


Perfect br lr No Screwing 
Metallic Tackle 
Connection. Required. 


| SOLE MANUFACTURERS— 


THE METALLIC | SEAMLESS TUBE Co. 
Wiggin Street, BIRMINGHAM. "= 


600000000000000000900000000000000000000009000004009 eee 
m ELECTRIC LIGHT FITTINGS. 
PIONEER ELECTRICAL WORKS, 
REC? 477 to 487, 


EKTRIK pice 


Full Particulars from the | 


Agents for Scotland: Messrs. WM. C. YUILLE & CO., 17 & 19, West Street, Tradeston, GLASGOW. TRADE. MARK 


v "ТЕМАМ" assa: ELECTRIC LAMPS: 


“BRITISH MADE BY BRITISH LABOUR.” 


Universally acknowledged to be the Best for 
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RELIABILITY, EFFICIENCY & LONG LIFE. 


REMEMBER THE BEST is GENERALLY CHEAPEST In THE END. 


WRITE FOR NEW ILLUSTRATED CATALOGUE, 


THE ZURICH INGANDESCENGE LAMP 60., 47, Victoria Street, Westminster, LONDON, 


ALL VOLTAGES AND CANDLE-POWERS. 


E Works: SANDYCOMBE ROAD, KEW GARDENS, S. W. 
AGENTS FOR SOUTH AFRICA, Carrying Stock :—HARRIS, LEE & CO., Trust Buildings, Fox Street, Johannesburg. 


JULES RIGHARI | 


[Ebouile. Бүт; 


b Large Stock kept (Formerly HARBURG INDIA-RUBBER О. ОО.) 


(Late RICHARD FRERES) 


PARIS. 
Blectri ic Measuring 


Instruments. 


AMMETERS, 
VOLTMETERS, 
WATTMETERS. 
SELF-RECORDING & INDICATING. 


Self-Recording and other Instru- 
ments for all Scientific and Indus- 
trial Purposes. 


ү | | Samples and Stock at— i 


JOSEPH LEVI & 60. 


(Branch of HOUGHTON'8 LIMITED) 
SOLE WHOLESALE AGENTS, 
97, Hatton Garden, LONDON,E.C. 
40, Furnival St., Holborn. 


" Formerly 
a p — Te scrapie А Asa dress : Leviathan Тома 
e Alix å C" Telephone No.: 1001 Holborn. 


London Warehouse: F. WINTER, 8, Redoross St., K.C. 


TULLY & STRAKER, ggg seon. 
MICA SEGMENTS 


COMMUTATORS. 


Prepared by special ma- 
mathe- 


chinery 

matical accuracy, 
Telegrame— 

LIST LONDON 


Contractors to 
Н.М. Government 


JOHN KNOX & CO. 


(JAMES MELLINGS), 
410, Upper Thames Street, on Е.С. 
г Telegrams: **Кнох LONDON." Telephone: 
$ IRON AND STEEL MER HANTS, 
: STOOK KEPT IN LONDON i 
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SILVERTOWN 


Dynamos, Motors, 
Cables, Switchboards, 


Se. 


NDIA RUBBER, GUTTA PERCHA, & ТШЕН WORKS CO., 


SILVERTOWN, LONDON, E. 
Head Offices: 106, CANNON STREET, LONDON, E.C. 


BRANOHES: 

Home—BELFAST: 35, Street, Abroad —BRISBANE : Edward d Bireet, 
BIRMINGHAM : 87, Albert Street, BUENOS AYRES: uista, 140 and 142. 
BRADFORD : 1, Tanfield Buildings, Hustlergate. BULAWAYO (RHODESIA) AJ: Willoughby Buildings. 
BRISTOL : 28, Clare Street, CALCUTTA : 1—1, Fairlie 
CARDIFF: Pierhead Chambers, Bute Docks, CHRISTCHURCH (N. Z.): 280. Cashel Street. 
DUBLIN : 15, St. Andrew Street. DURBAN (NATAL): 213, West Street, 
GLASGOW : 8, Buchanan Street, MELBOURNE: 274, Flinders Street. 
LIVERPOOL: 54, Castle Street. PERTH (W. A.): 131, 9 s Buildings, William Street, 
MANCHESTER : 9, Sussex он (City). SYDNEY : 279, George Street, 
NEWCASTLE-ON- TYNE: Westgate Road. — M 
PORTSMOUTH : 49, High 8 FRANCE: Offices—97, Boulevard Sebastopol, PARIS. 
SHEFFIELD: 28, Angel Street. Works—PERSAN (Seine-et-Oise). 


9 eee neee 


UNITED ASBESTOS “VICTOR” METALLIC JOINTING MATERIALS. 


SHEETING, TAPE, RINGS & JOINTS. 


SPECIAL 


These goods were invented and intro- 
duced by this Company about sixteen 
years ago, and have obtained a world- 
wide reputation. 


They take front rank among the 
Jointing Materials on the market, and 
have been in continuous use in His 
Majesty’s Navy for over fifteen years. 


ming MADE. 


um ASBESTOS iu 


Doulton Conduits 


Jor | 7 a For 


TRACTION = 2 LIGHTING 


Minimum Space 11 pese us. c A _ Minimum Jeabour 
ae SAE rete 
Sound 


Construction 


Depreciation Nil 


DOULTON & CO. ut mm LAMBETH 
Limited LONDON SE. 


XXX. 


LONDON 


BRISTOL 


Q04 4909949490401 tosis, 
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MOTORS, Blowers, Fans. 
STARTERS, Switchzzar, Pearl Fuses. 
ARC LAMPS, Open and Enclosed. 


1904. 


MANCHESTER 


GLASGOW 


G 


CLASSIFIED TRADES’ INDEX TO ADVERTISERS 
IN "THE ELECTRICIAN." 


Advertisers are entitled to entries in this List FREE OF CHARGE according to the size and series of their Advertisements. 


Additional entries are made at a low charge, particulars of which will be forwarded on application to The Publisher.“ 
Bold Type entries or additional matter can also be arranged for with the Publisher. 
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STRONG IRON 
ов MILL FITTINGS. 


Reduced L List Prices. 


DORMAN « SMITH = 


Ordsal Electrical Works, SALFORD. 


LONDON OFFICES & SHOWROOMS, Also at 56, Margaret Street, 
94, Charing Cross Road, W.C. 


SCREWS 


ELECTRICAL PATENTS. 


Mr. J. е. LORRAIN,, — E. K., M. Inst. M. E., Fellow of the Chartered 
nstitute of Patent Agents, 
| NORFOLK HOUSE, NORFOLK STREET, STRAND, LONDON, W.C. 
| "PATENTEES' HANDBOOK,” post free on application, ‘gives Full Information 
to Inventors and upon all the chief points of the 2 tent ri 


LL Lorrain, London." 


| Fries 78. 6d. post free; abroad, 8s. The Third (New and Enlarged) Edition of 


NS AUTOMATIC THE STUDENTS’ GUIDE TO 


STANDARD SCREW SUBMARINE CABLE TESTING. 
COM PANY By H. K. C. FISHER and J. C. H. DARBY. 


LI FAX ‘THE ELECTRICIAN” PRINTING & PUBLISHING CO., Limited. 
M A | Salisbury Court, Fleet Street, London. 


C000 9 0499 


British Empire” TURBINE. 


The ILLUSTRATION shows our 6in. SINGLE VERTICAL TURBINE and DYNAMO 
on same Shaft and Bedplate without intermediate Transmission. Price £50. 
TURBINES made from Zins. to 90ins. diam. to suit all falls and for any power. 


SPECIAL FEATURES: 
EASY TO FIX. SIMPLE TO OPERATE. GREAT EFFICIENCY. RELIABILITY. 
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COPYRIGHT 


— — | JOSEPH J. ARMFIELD & CO., 20, Mark Lane. LONDON. 


Works: RINGWOOD, Hants, England. 
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CASTINGS FOR ELECTRICAL PURPOSES. ` PAGE | ЕВ NITE AND VULCANITS. РОВ 
Wallwork (Henry) & Co., Mauchester ..................... J — e Rcottish Valoanite Oo., Viewforth, Edinburgh .. ..-... . оосо 
OMBanICALS. Vulcanite Works: De. Heinr. Traun & Sone, 8, Redor oss-st, London, NO, 18 

Boer (d.) А Co.. 98. Minetng.tenea . 222 2222 q 87 | BESOTRIO BELLS. 

Brunn er, Mond & Co., Northwich .. r ESAE зовано ке: M Bonnella (D. Н.) and Son, Ltd., 58-60, Mortimer-atgeet, London, W. .......... 15 
OIRGUIT à BREAKERS. British Insulated and Helsby ‘Cables Ltd., Belaby aud Liverpool . 1, 44 
lined n апа гар > 8t. Thomas-street, Lond . е вн L. М. Eri i- Ericsson Manufacturing Cou B Byron House, 82-85, Fleel-streo!, 

ames Cambrid a 4 tei oria- t., Lond., E. 5) ndon, Е.С.; and Beeston, nr. Nottingham ...... 
OONDENSING a Whe 18, = к e А n. d dn 20 Mia MS pn оо» ‚ Bridge Chambers, 171, Queen Victoria-street, MC 13 
Morcom, Ledesm-at. Works, Birmingham ; & 8 Victoriast., Loud. A. b 
вопоиште ARD ACCESSO І i British Thomson-Houston Rugby (England), and Branches... 
British Insulated and Helsby Cables Léd.; Prescot, He!'sby and Liverpool .. 1, 44 ELECTRIC мент OONTRADTORE 
Calenders ams 5 on Co., „Hamilton | House vi xd Chelmsford = 20 ‘exits Shonen — Tag абыт) э. Ы ее ене, Lend., B.W. 20 
Crompton an Salisbury 0090, on an Chelmsf POR осо 00 oos 099 000 ооо = 
and Co., Royal Doulton Potteries, Lambeth, London, E. I 99 Crompton & Co. Salisbury Hours, London Wall, A4 1 and 0 and Oromia oa — 
Johnson and Phillips,14, oe ob., Old Broad-st., London; and nd Chariton, Kent 1. M "мо, Oe, Wolverhampton N Broad -at., I. O. 5 
morale капе м — Birmingham «eser +- = Henleys (W. Т.) Telegraph W одон, "BlomHeld-sreet, Loudon Wall, Lon. = 
teel Conduit Oo., Biruin bam 000006 008000 600000 «090000209 e» — 15 e 8 * orks om x ou on 
CONVEYING PLANT. bas Ы = don, E.C. ; and North i 1 
Bennis (Ed.) & Oo., Bolton, London, Glasgow, Newcastle, &c. . sivc О, Johnson and e Broad - at., London ; and Cha riton, Kent 1, 81 
pai Spe PLU UMBAGO. W i M 7 М are vtr New Oxtord-sureet, London, "о. — zi 
; Royal Do Lambeth London, 002000 0 о eee ni an axim ecc90009«900099s5000000009009200000000000000000 000 OOO оов оов ооо соо 
OUT TE тн W.C... 91 F Y presoot, Helsby d Li l 21,41 
an Manchester ; and 94 Cross- London, W. an то - 
Reason Man rra eer On, Lowes road, Brighitt wale i ООО. British Thomson-Houston Co., ооу, and Branches 
DYNAMO MANUFACTURERS. Dick, Kerr and Co., Abchuroh- ; Vannon-street, London, B.O. ......... 4 7 
Clarke, Chapman апа Co., Gateshead-on-Tyne ; and 60, Fenchurch - cf., London 8 Electric Bail and Tramway Oarriage Works, Preston, Lana. . 17 
Cren tion & Co., Balebory Bouse, London Wal, RO. and Cheimstord .... -- White (J. @.) С 22A А. Collage kill. Oannon reat London, E О. ............ 
lee Construction Oo., Wolverhampton; &DashwoodHouse,NewBroad-st,Lond, 6 Witting, Eborall & Temple Bar е Fleet-street, London, BO. .....- 15 
Nüeetrie and Ordnance Accessories Co., Cheston-rd, Arten, Birmingham.. 19 | NLBOTRIO MINING | MACIO NERY. 
Blectrical Oompeny, 121-125, Oharing OCroe- London, W. . Fittings British ышк Houston Оо» Rugby (England), and Branches... — 
Department 1 163, 5 London, VVV 12 Lahmeyee Blectries: Uo., 1 09 and 111. Mew Uxterd streow Acnden, W.O.. „ое — 
Greenwood & Batley, ropes fry лем z and 16, Gt. George-st., London, S.W. 4 | ELEOTRIOIANB (Manufacturing). 
india Rubber, боца 5 Telegraph Werks Co., Silvertown, London, В, 29 British Insulated and меізоу Cables Ltd, Prescot, Helsby and Liverpool „1,44 
dobrson & Thill U 030.66.014 Broad-st.. London; &O ent 1, 34 British L. M Ericsson Manufacturing Oo., Byron House, 8285, песе, 
Lok meyer Rlect 21 100 & 111, New Oz Osford-street, London, И.О. === — London, E. O.; and Bees ton, nr. Not tingham . К 14 
Newtons Limited, Taun unton, England ...... — BE ST Dorman and 8 mith, Saltord, Manchester ; and London and Glasgow UN 51 
Parsons (C. А.) end Co., NewoRBUe-OD-E'yDu — eee eee eee sees sec em eee 17 Henleys (W. T.) Telegraph Works Co. Blomfleld - street, London Wall, 
Tangye Tool and Klectric Oo., Birmingham РИХ «еалган ааа. Ж London, E. C.; and North Wool wich ⁴³ . 3 1 
Union Ble^tne Oo., 161 1. Queen Viotoria-strest, London, Б.О. . Johnson and Phillips 14, Union-ct.,Old Broad - at., London; and Charlton, Kent 1, 34 
Vickers, Sons and Maxim, Seng. sei Vr ar 93 | ENAMEL. 
KBARTHENWARe. are, ts & Co., 14, Kaiserin Augusta-Allée, Berlin, N.W. 87 .............. 4 
Bullers, Limited, 8, Lauren зе Pountney-hill, London, E. C., & Hanley & Tipton 11 | ENGIN ERA AND CONTRACTORS. 
China Furniture and Klectrical Fittings Manufacturers Association, 112, Belliss & Morcom, Ledsam-st. Works, Birmingham; & 8, Victoria-at. Lond., S. W 20 
Edmund-street, Birmingham .......... l—————— — 25 British Thomson-Houston Co., Rugby (Engiand), and Branches ......... 
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BROCKIE-PELL 


PATENT 


ARC LAMPS. 


Trade Mark: BROCHII PEL. 
ОРЕМ and ENCLOSED TYPES. DIRECT, ALTERNATING & RECTIFIED CURRENT. 
RADVCHD PRICHS AND QUICE DHILIVHEIY. 


Men y Thousands of DOE NE PELL ARC LAMPS are in use for the Lighting of STREETS, RAILWAYS, DOCKS, 
PUBLIC BUILDINGS, WORKS, SHOPS, &c., &c., in ali parts of the World. 


BROCKIE-PELL ARC LAMP, LIMITED, 


Offices and Works: 60, WORSHIP STREET, LONDON, E.C. 


Classified Index to Electrical Trades —Cewtinued. 


ENGINEERO AND CONTRACTORG— Continu d. GENERATING PLANT. PAOB 
Britsb Westingboose Electric and M'f'g Co., Жекше РО ар, Norfolk: ^ Viekers, Sons and Maxim, Sheffield „.......... „„ 98 
street, Ftrenó, London, W. O0. Sa vs x Wi „ Eborall А Со.. Temple Bar House, Fleet-strect, London, В.0....... 15 
Chloride Electrical Storage Company, 19. Victoria-atreet, Lo n, 8.W.. e жє GLOBES AND SHADES. 
Clarke,Chapman one Co., Newcastle-on-Tyne,and вай. nir Lond., . ë` Dorman and Smith, Manchester ; and Glasgow ................ 81 
Crompton and Co., Salisbury House, London Wall, В.О.; and Chelmsford .. — Bvered & Аер. 37-35, Drory-lane, 1 W. O. ; and Birmingham есе S. 
Dick, Kerr ard Co., Abchurch-yard, Cannon-street London, BO . xxm d Johnson and Phillipes,14,Union-of.,Old Broad-st.,London;and Chariton, Ken 
Wlec.Construct'on Co. Wolverbsmp!0r ; &Desbwood House. NewBrosd-st. Lord. 5 INDIA RUBBER. 
Elec. Power Storage Co., 6, Gt. Win: tester. st., E.C., and Millwall. E., 160007 44 Se. Helens Cable Oo., W and 86. Helens: and 82, Lend... 16 
General Electric Co., 68. 11 & 68. Or een V'ctoris4t. Lendon ЖО.) & Branches. r United Asbestos Company, H Billiter-street, London, —€— 99 
Grcenwccd end Batley, Albion Werks Armiey.resd, Tcece ........ ve: Vulcanite Works! ре Hetor. Traun & bons, B, Redorose-at, — BO. . 18 
Jebrscp ё Phe, 14, Unicn-ct., Old Broad-st., London; & Chariton, Kent 1, з; INDIA T GLOVES. 
Lat meyer Vet titel Ce.. 109 ord 111. Now Oxford-atreet, Iond on, 7,0,2. — асаа . 8 Son, The London Rubber Works, Hackney Wick, Lond., N. E. 2 
Reason Manufacturing Co.. Lewes-road, Brighton „ 86 | (INGTRUMEN 
Vickers, Sons snd Maxim, She ffleld ....... —— ЗОВ and Helsby Cables ag Prescot, Helsby and ag ted quim * 44 
Witting, borall & Co., Temple Bar Bouse, “Vleet -street, ‘London, T.C... 1|-  Bitish L. M. Ericsson Manufacturing Co., Byron House, 82-85, Flee 
ENGINE PACKING. London, E. O.; and Nottingham ....... o. „ 4 
Cape Asbestos Co , 8, Minories. London, Е.С. .................. . EX Crompton snd Co., salary House, ‘London Wall E. U., aud Chelmsford.. — 
United Asbestos C mpeny. Dock Bense, Biliter-street, London, B.O ..... 29 Elliott Bros., Century Works, Lewisham, and 86, Leicester-square, London.. 13 
Sieen (И. H.)sné Оо. 38 t oeutbwarb-ot eot Lencon В.Ш өөө» es ce oo eo — Ө Everett, Bdgeumbe and Oo., ши, Great ‚ fom 
ENGINES. Evershed and Vignol Acton Lane Works, Chiswick, London, W 22 
Fellin & N orc m, Lec sar -at, Works. Bi ing ham ; асана 20 Geipel & Lange, 724, 86. Thomas-street, London, 3. . „ZX 7 
Clarke, сарЫ and Co., Gateshead. a and 60, Fenchurch-st., London 8 Genera) EleciricOo., 69,71 & 88, Queen Victoria-street, London. ii. C. а Branches 87 
Crossley Bros., Openshaw, Manchester ; 0, 8t. Bride · ot. London, E. O... 32 Johnson and Phillips, 14, Union-ct., Old Broad - d., London, & Chariton. Kent 1. 81 
Davey, man and Co., Colcheater; and 78, 78, с Victoria-at., Londor, B.C. 28 Kelvin a er 3 18, Cambridge-st. Glasgow; & 66, Victoria-st., Tondon 20 
Ferranti Ltd., Hollinwood, Lancs. .. 14 | ` Fel BW Holborn, London o. „F „ 
11.48 Botley Дв. 10. Leds; ‘and 7,81, Georget. it, London, B. W. 4 — Jad Ga. ee e ken well, London, IC... . 26 
and Robineca, Rugby (Eng'a and „өеме eee eee cone: eee оогоо 28 Parie— Agents: a: bavi) and 2 Q 18 
FANS. E AZ Great Turnstile, Holborn. orn, London, B. ——— —P— ӘЛ 
Dade: &Morccm Led: am = Werks Braicgbam: &8,V otr a~t. Lov’. G. W. 20 кеша 
British 1hcmeon-Hovston Co., Rugby (England and Branches — Micah Sul ed and Ну x Сама, Р » Presoot, Helsby and Liverpool .. 
Electrical Co., 121-125, Charing Cross-road, London, W. O... . . . ce 6 6 19 Bullers Ltd.. 3, Laurence Po London, E. O.: and Hanley and Tipton’ 11 
Blectrio and Urdpance Accessories Co., Cheaton-road, Acton, Birminghem 19 China Furniture and Electrical v Fittings Manufacturers' 55 rs 
raro . Qu Y Ес; aatan ara Co. Ropa) Louton ee TADAA T a cess 25 
tent Feed & Filter, Led, 18, wea ictorai- street, Loduon, n an 0. Potteries Lambeth, London, 8. 52 „% % % % % 29 
and at Sundoriand sad Greenock h H 2...0... ао. 23 Henleys (W. T.) Telegra cay apu con Co.. Blomfield-street, London Wall, 
FEEDER AND SWITONM PILLARS. London, E. O.: and North Wool wic ооо 1 
Callender's Cable Construction Co., Hamilton House, Victoria Embankment 20 Johnson and Phillips 14. Union ot O оа Broad-st.,London; and Chariton, Kent 1, 34 
PIS Saros, J., те, Little Britain, London, RO. 3 e ountney-hill, London, H.O., а Hanley & Tt 
9 ap со GD е „ CO GD GE оо со ape еар ab 9 6 UP 9 7 ° ton 11 
FITTINGS FOR ELECTRIC LIGHT. Barns, J., о» Britain, London. I, O. кл сс ы ee 87 
British Insulated and Helsby Cables Ltd., 2 . 2 1, 44 Ind Paint Co., 81, Oannon-street, London, E.O. O.. . 89 
Dorman and Smith, Salford, Manchester ; and Lon . „... 81| CLAMPHOLDERS, —Edison & Swan United Electric t Company, Bdiswan 
Edison and Swan United Electric Light S * 35-87, erat rape ИГИ, Queen-street, London, B.O., and di vasa a aks 1 
Queen-street, London, E.O., and Branches eene 1 Miectric and Ordnance Accessories А Astos, Birmingham 19 
Oompeny, 121-125, Charing Cross rosd, London, Ww 0, "Fittings Wvered and Oo., 37-35, Drury - lane. Lenden. W.O, 1 and bam ..........ь.› „9 
Department! 103, Ehatvesbury avente, London, 28 eee eee sees eee 12 | LAMPO.—Arc Lamps Limited. Orown-buildings, 62, Old Broad-st, London, 10. 
Ned and Co., 37-95, Drury-lane, London, W. O. and Birmingham... 9 1 Н.) and Son, 68 and 60, Mortimer - street, London, И. .......... 16 
General Бес e Branches 87 British Houston Co., ( and Branches ............ — 
Johnson and Phillips, 14 Jt pere or ie Broad-st.,London; and Chart ent 1. 34 Brockie-Pell Arc Oo., 60, Worship-etroet, 1 
A. P. , Pioneer 477-480, Liverpool-road, e Cossor, A. C., 54 on-road, London, В.С. "60990 9.506099 090906909999 *909€9000 een 87 
Bim lex bien Cx Oonduit 80, Matech. оо 000 006 006 000 000 000 900000009 090 е Orompton aud Co., Balis House, London Тап, B.C.: [] and Chelmsford .. — 
c бош AÙ Farringdon-road, London, B.C 87 Edison and Swan United 1 — Lgl ight Company, e eie 86 1 
2% € ав GB о о aw ө 7 
FURNACE ‘sans. : { 


Queen-street, Lond % eet 6% о 0000606 
Clarke and Co., 684, Ilkeston - road, Nottingham .......ceccccsmaserasesss 7 Elec. Construction Co. Con Wah f!!! eti iE M ie 6 
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This Mark only appears on 
very best British Tools. 


CALLIPERS 
SCREWPLATES 
MILLING WHEELS 
SCREWINC TAPS 
HAND VICES 
HAMMERS | 
CAUCES 
&o., 


DP 


TOOLS 


JOHN EDELSTEN & SON, WARRINGTON 


JOHNSON & PHILLIPS 


14, VINON COURT, OLD BROAD STREET, E.C., and CHARLTON, KENT, 


MAKERS of the most Modern Machines for 
CABLE MAKING CABLE LAYING 
STRANDING BRAIDING 
TAPING WINDING 
COMPOUNDING LAPPING 

RUBBER, SILK & COTTON COVERING. 

^00909999499 
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LAMPS —Continued. PAGE 
Klectries) Cc mpany, 121-196,Charing OCrose.rosd, London, W.O. Fitting: 
Dersriment : 163. Sheftesbury Avenue, London. W. G. . . . . 12 
vered ard Co., 37-38. Drnry-lane, London. W..; sod Birmiogbam............ 0 
Genera! Electric Oo.,69.71 & 88. Qneen Victorin-«t.. London. H G. & Rranchs. .. 8 
Јоћтесп and Phillips(Arc),14.Union.ct.,Old Rroad · at. Lond. герани: Kent 1, 34 
Tinton Rlectric Ca.. 161, Qnean Victoria-atreat. London. R. F 
Veritys Limited. 81 & 29, King-street, Covent Garden. London „ 
Zurich Incandesceno* Lamp Co., 47. Viotoria- street. London. S. W. . 18 
LIFTS (Electric, &o.). 
Gibson (Wm. Aug's), Temple Bar Fouse, 28, Fleet-street, London, R. O... 15 
LIOMTNINO CONDUCTORA. 
Johnson and Phillipe,14.Unton-ct. Old Broad-st.. London: and Charlton. Rent 1. ы 
LURNICAN'TS — United Asbestos Co., Dock House, Billiter-st, London, E. CO. 
Willcox (W. H.) and On.. 398. Routh wark-street, London, . I. ...... sce. ce -eo ^ 
METAL MANUFAOTURERS. 
Phosphor Bronze Co., 87, Sumner-street, Southwark, London, &.B........... 8 
METERS Electric'ty). 
British ошоп Houston oo: Rugby Же and Branches............. — 
British Westinghouse E oie and Mfg. Co., Weatinghouse Bnilding, ‘Norfolk: 
etreet. Strand, London W. O LÀ e em 66 an ow £6 66 m5 00 оо оос е QD оо то чыз 95 G0 GO з $99 
Ferranti Limited, Hollin wood, Lancs. errr. 14 
Jobpson and Philitpe,14. Union-ct. Old Broad. at. London: and ‘Chariton, Kent LM 
Reason Manufacturing Co., Lewes road, Brighton 
MICA.—Tul!y and Btraker, 16. Water-lan «jore Tower-street, London, К.С... 18 
aMIOFCPHONES.—Britih I. M. Ericsson Manufacturing Co.. Byron Hose 
82.85, Fleet-atreet, London, E. C.; and Beeston, nr. Nottingham ......... 14 
OTORO (Eteótrie). 
British Thomson-Houston Co., Rugby (England) and Brancheg.............. — 
pi^ i London. WO. and Mfg. Ce., Westinghouse Building, Norfolk - 
Crompton and Oo., Salisbury House, London Wall B.O., aud Chelmsford — 
Blectrical Co., 121.195, Caring Cross-road, 9. Londen, W. O. Fittings Depart- 
ment: 162, Shattesbory-avenue, London, W.C. — —— —— 12 
Elec. Construction Co. Wolverhampton: & DashwoodHouse,N ewBroed-st.;E.C. 6 
Ferranti Limited, Hollinwood, Lanes „ 
Greenwcod and Bat! ; Armley-road, Leeds: and 16 Gt. George-etreet, London 4 
India Rubber, Gutta ercha rd Telegra оп Со Co., Silvertown, London, E. 29 
Johnson and Phillips,14, ио Ошм At., London; and Charlton, Kent 1,54 
Lahmeyer Electrical Co., 109 and 111 ord-street, London, W.C. .,.. — 
Langdon- Davies Motor Go., 101, . London, S. EE... . 8 
Newtons Limited, Tavnton. England 


=» = w 000 00000 00000.00. 00.00, 000 000 000 COs 000000 000 87 


Тарвуе Tool and Electric Co Co., Birmingha ороо W 00090092099 *0*€099$906002*90 4 
Union e Co., 161, Queen Vi ЕС. ie 200200000000000 7 
Veritys Limited, 81 & 82, King-street, acne барип, ел СЕЧЕ 
Vickers, Sons & T Sheffield............ es 23 


Er dolithio БАЯ Co., 61j. 5 London, EO. —— 2 
NOME MBUGTINO OOMPOSITIO 


Asbestos Co., Dock House, Billiver-street, London, В.О, ansa 2D 
NON-MAQONETISABLE WATCHES. 
өй cane and Bon, 9, Strand Leadon, W.0. —— — — 35 
Kaye (Jes.) and Sens, Lock Wer Leeds, and 9, High Helbern, London 4. 2 
PAIN wicca wihoe (cb. H.) & Oo, 38, dresden mare London, 8.8, — + „ 8 
Indestructible Paint Co., 81, Cannon- street, Lond —————— mm 89 
Kirkaldy (J. )& Bon, East London Works, Garford London, B. 2... 39 
Paege (B.) & Co., 14, Kaiserin Augusta-Allée, Berlin, N.W. 37 4 
PARQUETR Y. 


99 еә „„ 9 e 09 D wo me „% „ 22 


Damman & Co., 84, Otnaburgh.street, London, N.W. 

PATahT AGENT T9. 
Lorrain (J. d.), Norfolk House, Norfolk-street, Strand, W.C. ............— 81 
and Pryor, 70, Chancery-lane, London, W.O, ms se ae = ea es ne = — 


Wile MM nC Werks, Birmingham ; расия 20 


поето ADPARATOR AMOR, LARINI ЫЫ енне: A 


Electric snd Ordnance Accessories Oo., Cheston- road, Aston, Birmingham .. 19 
SALAMMONIAC (Compressed). 

Brunner, Mond & Co., Neri hwicùꝶhhůͤü—enmn—L O L аана 9 
SCHOOLS AND COLLEGES. 

Electrical Standardising, Testing and ‘raining еса, Faraday House, 8 


and 10, Charing Cross-road, London, W.C.. 20 
SCREWS, TERMINALS, Ac. Automatic Standard Screw Co., Balitar . Hl 
hmann Bros. ^ш оне Works, Station Koad, Walthamstow. | 
SPEED REDUCING QE R. 
Him) nge, Jacques aL d i Peders. n, Ashton Gate, Bristol . БОЙГО aun 0 
STAR! ERG. 
Veritys Limited, 31 & 82, King-etreet, Covent Gaiden, говага ТРИТЕ 30 


STOKES AND rus NACo. 
Benpis (Kd.) & Co., Bolton, London, Glasgow, Newcastle, &с. ........ 
OTONBAWARB AND POROSULAU.. 
Bullers Ltd., 3, Laurence Pountney-hill, London, EC.: and Hanley and Tipton n 
Doulton ana Co., Koyal Doulton Potteries, Lambeth, London, 5.0 n.. . 2d 
SUPPLIES FOR CABLE SHIPS. 
Indestructible Paint Co., 81, Cannon-street, London, E.O. ............... 39 
J and Phillips,14, Union.ct. Old Broad-st Lo on; and Chariton, Kent 1, 3i 
SWITCHGEAR. — Ferrantl Limited, Hollinwood, Lana . 14 
wRiItGhie ARD &aWITOMBOAADE. 
British Insulated and Helsby Cables Lid., Presoot, Helsby and Li — . 44 
Orompton and Co., Salisbury House, London Wall, E.C.; and Chelms 
Dorman and Smith, Salford, Manchester ; and London aud 5 PRIN v 31 
Edison and Swan United Electric Light Company, Ediswan-buildings, 56-57 
Queen-street, London, E. C., and Branches .......... ya ered eua d Qi da x RACE 
E. c. Cons a uotion Co., Wolverhampton; & Dashwood House, N ewBroad-st..B.0. 5 
Klectric and Ordnance Accessories Co., Oheston-road, Aston, Birmingham 19 
Evered & Co., 27-85, Drury- -lane, London, W.C.; and Birmingham ........ y 
india Rubber, Gutta Percha, & Telegraph Works Co., Silvertown, Lon ion, E. 2 


оооовоо 10 


SWITCHES AND S8WITOHBOARDS.— Continued. ' vACB 
2 meon and Phillips. 14. Unſon- ct., Old Rroad-st..London: and Charit n. Kent 1, 34 
T ahmeyer R'e-triea] ^^. 109 and 111, New Oxzford-satrect, London W. C. 
"АРЕ. onu»!w Rz»: B'ast!av, Meachester—"nn ion Agents: С. Р. оске 
apd Cr , 70. end 203. Vnston-road, N. W. 
St. Helens Саће Ca., Warrinzton &8t. Helene. an 1 32 "Victori-at. “London. 3.W. T 
TELEQRAPH ENGINEERS. 
Rritish Tosniated and Helshv Cahles Ltd.; Present, Helghyv and Liverpool .. . 1. 44 
Rilintt Brother“. Coventry Worka, Lewisham. and 101.8t. Martin's. lane. London 13 
Henley's (W. T.) Telegraph Works Co., реше street, London Wall, 
T.ondon, R. C.: ant ота Meg 


622 2 2 6 „ % „% „% %%% % ũꝓ07 % % P P Ö . 


Freiburg, Baden, Germany 2222 37 
TELEPHONE APPARATUS. 
British L. M. Ericsson Manufacturing Co., Byron House, 82-85, bbe 


London, Е.С : and Beeston, nr. Nottingham has SQ Lt 
International Electric Co., 55, Redcross-street, Barbican, London, EC. "X | 
Tei. 4? Hon as. 


British Insulated and Helsby Cables Lid., Prescot. Helsby and Liverpool... 1, 41 
British L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, 


London, E. C.; and Beeston, nr. Nottingham VVV 11 
Electric and Ordnance Accsssnries Co., Cheston-road, Acton. Birmingham .. 19 
International Electric Co., 55, Red cross-street. Barbican, London. E. C. 2 


vocis Electric Co., Bridgs. chambers, 171, Queen Victoria-st., London. H. C. 13 
Edelsten (J.) & Son, Warrington ... ees 0 ове ~- 41 
Knoz (John) ani 04. 219, d oper Thames-acraet, London, К.о. F 
Tangve Tool aua Heotrio Oo., Birmingham ...... 

TRANSFORMERS. 

British Thomson- Houston Company, Rugby (Bngland), aud Branches ...... — 

Britiah W ouso Electric fg Oo., Westiughouse Building, Morrow 

. Street, Strand. London, W.O. C0. S J 

Crompton and C »,, Salisbury House, London Wall, Е. ©; and Chelmsford .. — 

Elec. Construction Co., Wolverhampton; & Dasnwood House, New Brost. t., g с. 5 

Wiactric and Ordnance Accessories Co, пептон, Aston, Birningbam.. 19 

Ееггафи Limited. Hollinwood, Lanca lt 

Johnson end Phillips,14, Union-ot., Old Broad-st., ‘London: aud Chariton, Kond 1, 31 

Lahmeyer E ectrical Co., 109 and 111, New Oxford. -street, London, W. C. 
TRANSMITTERS. 

British L. M. Ericsson Manufacturing Co., Byron Hause, 82-85, теген, 

London, E.C. ; and Beeston, nr. Notting 

TRAVELLING ORANGES. 

Elec, Construction Oo.. Wolvorhampton : & Dashwood Hone, NewBroad-st., Lond 5 
TUS Еа —Metallio Seamless Tube Oo., Wigain-street, Birmingham  .......- 17 
TURBINE MAKERS.—Armfleld (Joseph J.) & Co, 20, Mark- Inne, London. Е.С. 

and Ringwood, Hants, Eng'and 

Paro (C. A.) & Co.. Heaton W ork4, " NcWoastle-upon-Tyne 

(TURBO.ALTERNATORS. 

Г arsons (C. A) & Co, Heaton Works, Newcas'le-upon-Tyns ............. 17 
T UA ans АДЫ lw жола LI TAE MIN Im А 

Bonnella (D. Н.) and Son (Ltd.), 58 and 60, Mortimer-street, T.ondon, W... . 15 
UNDERGROUND an AlNMG.—Caliende:’s Cable & Genetructíon ee 


900 *09 +00000 .09 (06200508 942090 20-00 d 


m 66 „„ aw "оо „„ ео 


ee 000 060 о 0 сово оооое 17 


Jehnsen Philipe 14 Union at. did кайа. Lenten, Ober Chariton, Kent od 34 
9 a. L] 
and B. EL) and Sen (LM) 68 and 60, Martium vr-etroot, Lenden. W 15 
a ш. щт. res В * wem з 
Comer. А. Farringden-reud. Londen, Hd. . . eene 37 
VARNISH. —Indestructible Paint Co., 81, Cannon-street, London, БС... 3) 
Paege (P.) & Co., 14, Kaiserin Augusta-Allee, Berlin, N. W. 87 . 
VENTILATING ENGINEERS. 
Belliss & Morcom, Ledsam-st. Works, Bli mingham; & 8, Vitoria - st., Lond., 8· W. 90 
VOLTMETERS. 
Crompton and Co., Salisbury House, London Wall, E.C, and Chelmefor .. — 
MIHott Century Works, Lewisham, aad 36, Leicester sqaar London. 13 
Everett, be and Co, 151-153, Great! Satfron-htll, London, B 
Evershed and Vignoles, Acton Lane Works, Chiswick, London, W =.= æ.. 22 
Geral & 72A, St. Thomas-strect, Loadon, 8.E. .. «= 7 
Johnson and 08,14, Union-ct.,Old Broad-st., London; and Charlton. Kent. 1, 81 
Kelvin & James Waite, 16, 'ambridue at. Giaszow. & 66, Vieterla · au, £231, 4. W. У) 
Шеш il and Co:, 56, Red Lion-street, Olerkenwell, B.C. 00. 26 
vULG ee Paris—Agent: Levi (J.) and Co., 97, Hatton-garden, f. C.. . 13 


Soottiah \ Vuloauite Oo., Ltd., Viewforth, Bdinburgh.................. e me — 

Vulcanite Works: Dr. Heinr. Traun & Sons, 8, cross-s0., London, A. & e 13 
WATER PURIFIERS. 

Harris Patent Feed Water Filter, Ltd., 13, boranta оюда е London, 
саа аі Sunderland & Uceeeaook ciate J 


WATER M 
Doulton and Co., ра оар Doulton Potteries, Lambeth, London, S. EůI ........ 2) 
Harris Patent Filter, Ltd., 78, Queen Vic) sria-st., Lon don, I. C.; 
end at Sunderlaad and Greea 
WIRE Co VERING MACHINES. 
Jubusun aud Phillips, 14, U mou-uo., Old Broad - at., London; and Charlton, Kent 1, 31 
WIRE Covered and Uncovered). 
British Insuated апа Heisoy Vabies Ltd., Prescot, Helsby and Liverpool .. 1, if 
Felten and Guilleaume Cariswerk Actien-Gesellschaft—Sole Agents: W. * 
Dennis and Co., Albert-bull , 49, Queen Viotorla- street, London, 8.0. 1 
Glover (W. I.) and Co., Trafford , Manchester ; and Parliament Mansioas, 
Victoria-atreet, London, 8. W... 
Henleys (W. T.) Telegraph Works Co., Blomfield-street, London Wall, 
London, E. C.: and Norta Woolwich ... 1 
Johnson апа Phillipa, 14, Union-ct. Old Broad-st., London; ‘and Gharitoa, Kent 1, 31 
London Electric W o Co. Playhouse-yard, Golden-lane, nd A. 4 
r Bronze Co. 87, Jumner-at.ceot, Southwark, London, eie ois 8 
St. Helens Cable Co. Hartington and 8t. Helens; and 3. Viotoria-at Lond., A. W. 10 
WIRELESS TELEGRAPHY. 
Gesellschaft fur Drahtlose 1 C0 Wat Lindenstr 3, Berlin, S. W., Garmang 25 
National Electric Signalling Co ashlagton, D.C., U.S, 4. 21 
WORM GEARS.— Wallwork (Henry) & Co., Manchester. V 
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Watchmakers to. the Our only Address. 
Admiralty, Jewellers 5 Doors from Charing Cross. 


S. SMITH 


AS SUPPLIED TO 
| HIS MAJESTY 


THE KINC 


Our Registered No. 3628, 


“STRAND” MOTOR TIMEPIECE. 


For Screwing to Dashboard; Dust, Rain and 
Thief Proof ; in Nickel or Solid Polished Brass. 
In 2 Sizes—b5 by 34 and 3} by 23, 


30-hour £2 10s, 8-day £4 4s. 


Nos. 137 and 133, 
Stout 18-ct. Gold Dust-Proof 


Plain Case £15 158. 
Non-Magnetisable £16 16s. 


In Beautifully-Finished Silver or Steel Cases. 


£5 5s. Non-Magnetisable, £6 6s. 


60 MINUTE RECORDERS. 
Silver £8 8s. 18-ct. Gold £21. 


21/- 2 / 


S SMITH & SON 
9.5 TRANO 
LONDON, 


OUR LATEST PRODUCTION. 


‘JUNIOR’ WATCH. 
Solid Nickel or Carbonised Steel Cases of 
Great Strength. Lever Escapement. 


Non-Magnetic. £1 1s, Guaranteed. 


& SON, 


WATCHES for ELECTRICIANS, 


Guaranteed Magnetic Force Resisting. 
Prize Medal Electrical Exhibition, 1899, for 
Non-Magnetisable Chronographs. 


No. 46.—Large Size Hall-Marked Sterling 
Silver, Plain or Engine- turned Cases, 


plate Lever, with Compensation 
Balance, Gold Winder, 
Crystal Glass, Ruby £2 28. 


Jewelling throughout. 


SPECIAL NOTE.—No. 46 Non-Magnetisable, 
for Electricians, same price. 


ð 
S 
?.ETRAKS 
LENDON ULG, 


М 


Led 


S ij 
4 
4 


j^ 2279 
LG f 
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NON-MAGNETISABLE 
LEVER CLOCKS. 
Especially Manufactured for Electric 


Lighting Stations, Dynamo Rooms, 
Electrie Railways &e. 


Cases made for fixing to Switchboards, 


Bulkheads, &c. 


Lever Movement. Solid Brass Cases. 
Palladium Escapement. 


From £3 3s. to £20. 


ALL OUR WATCHES & JEWELLERY 


can be had on The Times” 

ENCYCLOPAEDIA BRITANNICA 

system of payment by monthly 
instalments. 


Full particulars and a copy of our 
** Guide to the Purchase of a Watch,” 
Book J, will be sent post free. Also 
Book J ‘‘Guide to Purchase of a Clock.” 
Also Jewellery Catalogue. 


and Clock Makers, 
Strand, London, W. C. 


Telephone No. 3337 GERRARD and 
1989 CHNTRAL. 


THE 
“STRAND.” 


ALL ENGLISH, KEYLESS. . 
Gold, 18-ct., Demi-Hunter or Full Hunter 
£16 16s. 

Crystal Glass, £13 15s, 
Silver Cases, Crystal Glass, £5. 
£6 £6 15s. 
Full Hunter. Demi-Hunter. 
Non-Magnetisable, 21s. extra. 
NOTE THE 
DIAL OF 
THIS WATCH. 


EVERY FICURE 
IS UPRICHT. 


and 


Split-Seconds Chronograph, Minute Recorder, 
Compensated Lever, Movement fully Jewelled, 
Special System of Chronograph Work. 


Silver Cases, £12 12s. 
18-ct. Gold Cases, £27 10s. 
Non-Magnetisable, 21s, extra. 


E 


THE LATEST. 
A STEEL-CASED WATCH, 
With an ENGLISH Movement, raised 

Gold Band on Case, £3 3s. 
Same price in Silver ALL ENGLISH 
Silver Open Face, 50/ „, ^ 
Steel »" ” 42/ „ n 
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THE. REASON MANUFACTURING COMPANY - 


BRIGHTON. Leo 


SPECIALISTS IN ALL HOUSE SERVICE APPARATUS :— | 
SPECIAL LOW QUOTATIONS 
METERS, DEMAND INDICATORS, те 
а ———— —Ä— 
WRITE FOR LIST S. 6GUT-OUTS SER IG OXES & 


Westinghouse 
Magnetic Brake 
for Electric Tramcars, 
Has been adopted exclusively by the 
leading Tramway Systems in Great Britain 
on account of its superiority over all 


other forms of Power Brake. 


It has stood the test of Time. 


Over 1300 Westinghouse Magnetic Brake Equipments 
now in use and on order in the United Kingdom. 


The British Westinghouse Electric and Mfg. Co., Ltd., 


Head Offices : Branch Offices Works: 
London, Norfolk St., Strand, W.C. in all Large Towns. Manchester, Trafford Park. 


“Exide Accumulator 


FOR VEHICLE WORK. 


THE CHLORIDE ELECTRICAL STORAGE CO., Ld., Clifton Junction, MANCHESTER. 


THE ELECTRICIAN, APRIL 15, 1904. XXXvii. 


— — 


eut ETS TUBES WASHERS VALVES | COSSOR, SMALL LAMPS A SPECIALITY. 
ACTUAL MAKER, : ur 7* 
n 04, FARRINGDON ROAD, | i же 
| > м ve LONDON, E.C. © a ГОЙ) 


M V 
9», Ызат GENES GENER "ENG; NEER? ISS FO LUMBER? 


Experimental and 
ö HARD. HARD. G.Y J, , E | UJ ien. 2 N xt T : ) FLEXIBLE.] + ) FLEXIBLE.] | Scientific Glass- Blowing. 
: j | X-RAY TUBES, VACUUM TUBES, INDUCTION and TESLA COILS, MERCURY PUMPS. 


C e Hoe Qe iere ee ee ea RREK a a a O OAO OO E O A R A OA 


NEWTONS LIMITED, тломтом. 


= = MAKERS OF THE = = = Nat. Telephone No. 9. Telegrams :— € Рн Codes, Al, A. B. O. and LigsEn's 
“MAW DSLEY" Patent DYNAMOS and MOTORS, &c. 
THE “A.B.” PATENT GAS AND О! ENGINES. SIMPLE. RELIABLE. BPFECTIVE. 


SPECIFICATIONS AND ESTIMATES FREE ON APPLICATION. 


TELEGRAPH POLES & MASTS FOR ELECTRIC INSTALLATIONS 


Made from excellent tall Black Forest and Bavarian Woods, impregnated according to the directions of the German Imperial Postal Administration. 


RAILWAY SLEEPERS AND CROSS PIECES FOR BRIDGES 


of all kinds of wood, of any desired dimensions, tarred and untarred, complying with the requirements of the German State Railways. 
WOOD PRESERVING W LARGE STOCKS OF SLEEPERS AND MASTS, 
well situa for E 


HIMMELSBACH BROTHERS, FREIBURG, BADEN, GERMANY, 


Wholesale Timber Merchants and Owners of Wood Preserving W = for Railwa nr el ph Poles — Masts for Electric Installations. 
Representative for the United Kingdom HARTMÁNN, don Street, LONDON, E.C. 


. . w ——————————————— 
ALL KIN r MATCH, FIREWORK, ELECTRISAL and 
CHEMICALS иши us o soon 


GEORGE BOOR & CO., cue. . di Minoing Lane, LONDON, E.C. 


GENERATORS 


FOR 
CONTINUOUS 
SINGLE 

TWO & 


PLANT 
MO THREE-PHASE 
WORKING AT ddl be tt | CURRENT. 
DUBLIN ШИШ! 
FULHAM 


PETERBORO 
WIGAN 
HORSHAM 


UXBRIDGE 
HOLYHEAD 
CATERHAM, &c., &c. 


THE GENERAL ELECTRIC CO., LTD., 


ТІ. QUEEN VICTORIA STREET, LONDON, E.C. 
And at MANCHESTER, GLASGOW, BIRMINGHAM, NEWCASTLE, CARDIFF, and DUBLIN. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONNECTIONS, 


— ^u 
`% 
а "a 
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EE = e at 99 Su, CEDE : 
THE | 


IN CONNECTION WITH THE (LIMITED). 


EASTERN EXTENSION, WESTERN, EASTERN AND SOUTH AFRICAN, EUROPE AND 
AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN AND AFRICAN DIRECT 
TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES to Spain, Portugal, Madeira, St. Vincent, 
South Africa, Gibraltar, Malta, Egypt, Aden, India and Australia. 

By DIRECT DUPLICATE CABLE ROUTES to Brazil, Argentine Republic,Uruguay, 
also to Peru, Chiliand other parts of South America; and to Suakin, Perim, 
Ri ; Malacca, Singapore, Java, New Zealand, Tasmania, New Caledonia 
and China. 

By ALTERNATIVE CABLES to Greece, Turkey, Labuan, Bangkok, Cambodia, 
Saigon, Tonquin, Zanzibar, Seychelles, Mauritius, Mozambique (dupli- 
cate), Lorengo Marques (Delagoa Bay), Bathurst, Sierra Leone, Sekondi, 
Accra, Ascension, St, Helena, Lagos, Brass, Bonny, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, odriguez and Cocos. 

By SINGLE CABLE to the Azores, Tangier, Bolama, Bissao, Conakry, Grand 
Bassam, Kotonou, Cameroons, Gaboon, Tripoli, Cyprus, Mombasa, Mada- 
gascar and Philippine Islands. 


Telegrams should be sent from the Company's Stations— | | 
LONDON-—1) OLD BROAD STREET, E.0.; 8, LEADENHALL STREET; 8, GREAT TOWER STREET: 
42, PARLIAMENT STREET, S. W.; 4, ELEOTRA HOUSE, FINSBURY PAVEMENT, E. O.: 87, HOLBORN 
VIADUCT, E.O. ; FOREIGN AUCTION HALL, COVENT GARDEN MARKET, W. C.: 449, STRAND, W. O. 
and THE BALTIO MERCANTILE AND SHIPPING EXOHANGE, ST. MARY AXE, E.C. (Bury St. entrance). 


MANCHESTER—20, Brown Street. LIYVERPOOL—K18, Exchange Buildings. 
| GLASGOW — 8, Royal Bank Place. 


COMPANY'S LEVANT SYSTEM: 
Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Oanea, Sitia 
Rhodes, Trieste, Oorfu, Zante, Patras, онш ло, E POP va Santa Maura, Tinos, Andros, Zea, and 
e Greek Islands. 


This Company's Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon ali its Main Sections. 


- uu | 
tion VILA HASTHRIN ” "guae 


Books of Forms and Tariffs forwarded post free on application at the Oompany’s Stations as above, or at 
87, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Electra House, Finsbury Pavement, London, E.C. By order А, R. HARDIE, Secretary. 
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THE IDDD-EDROPEAN TELEGRAPH COMPANY, LIMITED 


Shortest and Most тесі i nan to India and the 
ar Ea 
BY SPECIAL WIRES. 


DIREOT OVERLAND TELEGRAPHS._ 


INDIA, OEYLON, BURMAH, PENANG, "BINGA GAPORE, AND OTHER PLAOES IN THE 
STRAITS SETTLEMENTS, OHINA, MANILA, OOOHIN OHINA, JAPAN, JAVA, 
AUSTRaLIA, NEW ZEALAND, NEW OALEDONIA, PERSIA, SOUTHERN RUSSIA, 
OONSTANTINOPLE, AND OTHER PLAOES IN TUREEY AND THE EAST GENERALLY. 


The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by 
their direct transmission between London and Teheran, by the employment of a Special 
Staff of Skilled M ынады Ды throughout the Line, and by a System of Control which 
is exercised over every 


essages are the Company's Offices— 
LONDON ......... 18 Old Broad Street, E. C., 6 and 8, [ume Street Square, 
and 10 and 11, Mincing Lane, 
LIVERPOOL ...... African House, 6, Water Street. 
MANCHESTER... Duchy Chambers (Corner of Clarence Street and Tib Lane). 


Where receipts are given gratis for the cha . тане шов are sent direct b Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom d 


ALL TELEGRAMS SHOULD BE MARKED “VIA IN DO.” 
This indication is signalled free 


Books of Forms and Tariff Books containing R d Regulations, are forwarded post free on application to the 


Oompany's Stations, or to the Head Offices, 18, Old Brod Street, London, E. C. 
T. W. PERATPOBD: Poil Managing Deen, 


ААА А. А.А. PPG OO a GOON O99HO4O0HHGHh о SS 


INDESTRUCTIDLE PAINT. 


HIGHEST 


A FIREPROOF PAINT. 


OBTAINED 


— INSULATING PAINT. 


E—H. POR FURTHER PARTICULARS WRITE TO THE MANUFACTURERS, 
“orn INE INDESTRUOTIBLE PAINT 00., LD., ... —— m.c. 


.  Telephene; 238 E. Telegrams; KIRKALDY LONDON. HED 1888. Trade Mark “KALYXALL 


JOHN KIRKALDY & SON, 


„Manufacturers of 


ANTI-CORROSIVE AND ANTI-FOULING PAINTS. 


Every Description of Paints for Electrical and Telegraph Purposes at Shortest Notice. 
abel a “ol 
OFFICE & WORKS: EAST LONDON WORKS, GARFORD ST., LONDON, E. 
9000099099090000090900909000000909900099000 
Over 400 pages and 200 specially drawn Illustrations. Price 12s 6d., post free. 


SUBMARINE CABLE LAYING AND REPAIRING. 


By Н. D. WILKINSON, M. I. E. E. &., &c. 
"THE ELECTRICIAN" PRINTING & PUBLISHING OO., Léd., SALISBURY OOURT, FLEET STREET, LONDON. 
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THE EASTERN & SOUTH AFRICAN ТШЕН COMPANY, lud. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, LIMITED, => 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the 
above Map, connect the following British Colonies and Dependencies, and the Possessions of other 
Nations, "na the European System of Telegraphs: 

SOUTH AFRICA. 


OAPE OOLONY. NATAL. 
ORANGE RIVER OOLONY. TRANSVAAL. 


EAST COAST. 


ZANZIBAR. SEYOHELLES. MAURITIUS. MOZAMBIQUE. LOURENOO MARQUES (Delagoa Bay). 
MOMBASA. BAGAMOYO. DAR-ES-SALAAM. 


WEST COAST. 


BRITISH. | PORTUGUESE. | FRENCH. 
BATHURST Г (Gambia). : BISSAO. | CONAKRY 
AM — | — SRAD BASAM, 
. | | r o Novo). 
AOORA. иа GABOON. ` i 
LAGOS. | ST. THOME. WHYDAH. 
BRASS. LOANDA. GERMAN 
BONNY BENGUELLA. — 
САРЕ OOAST CASTLE. | MOSSAMEDES. | CAMEROONS. 
Book of Forms, Tariffs and all Information can be obtained at the Company's Head Office, Electra House, Moorgate, London, E.C. 
By order, 
H. E. PLANK, Secretary. A. R. HARDIE, Secretary. J. OAMBROOK, Secretary. 
Argioan Dror TELEGRAPH Oompany. EASTERM AND Sours ÁrRiIcAK TELEGRAPH Ү квт Ағиоли TL ER Company. 


Oompany. 
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WESTERN TELECRAPH COMPANY 


LIMITED, ~~ 


The above By 
Oompany TRIPLIOATE 
connects the С ABLES 
Continent of ^ from 
— йге PERNAMBUCO 
that of South ES 
America by Bahia, 

means of the RIO DE 
DIREOT JANEIRO, 
DUPLIOATE SANTOS, 
Oables from Santa 

Lisbon via Catharina, 
Madeira and Rio com 
St. Vincent to кош 
Pernambuco ^ VIDE О, 
Oeara, and 
Maranham, BUENOS 
and PARA. — 


AXES. 


Under working arrangements with 


THE PAOIFIG & EUROPEAN TELEGRAPH OO, Ltd., 
THE WEST COAST OF AMERICA TELEGRAPH OO., Ltd. 


Telegrams for Chili, Peru, and Bolivia aro forwarded, by tho direct land lines between 
Buenos Ayres and Valparaiso and by the West Veast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word 1 


a. d. f в. d. 
Madeira ... m — eve 1 Oj|Brazil-Pernambueo  ... T vss ies 8 0 
баре Verde Islands —18it. Vincent 2 3 Amazon Telegraph Company's Stations, vis. : 

" ñ St. Iago ... 3 1 Breves, Oametá, Obavos, Gurupá, Macapá, 
Uraguay —All Stations 4 2 Monte Alegre Mosqueiro, Patt | 4 10 
Argentino Republic—All Stations 4 2 Santarem, Souré ... 988 ses 
Paraguay—All Stations 4 2 Alemquer, Itacoatiara, Manáos, | 5 7 
Bolivia—All Stations 5 9 Parintins  ... ese re ees | 
Ohili—All Stations 5 9 „ All other Stations РА с € eo. 4 0 
Pera—All Stations 5 9 French end Dutch Guiana өөө oe 6 9 
00-0000 


Tariff-Oards, Books of Forms, and all information can be obtained at the Head Offices et tre 
Company. Messages should be marked “Via Eastern." 
By Order, 
E. STEER HODSON, Secretary. 


BrnmorRA House, Еїхввову Рлӯтвмианкт, Lonpon, B. C. 
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COMMERCIAL CABLE CO. 


ATLANTIC NEW YORK . 
CABLES. CABLES. 


THE NORMAL ROUTES TO THE AMERICAS, 
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DIRECT CONNECTION AT NEW YORK AND BOSTON 


WITH COMPANY'S OWN LAND LINE SYSTEM THROUGHOUT THE UNITED STATES. 


DIRECT CONNECTION IN NOVA SCOTIA 
WITH CANADIAN PACIFIC RAILWAY TELEGRAPHS FOR ALL POINTS IN CANADA, 
WITH HALIFAX AND BERMUDAS AND DIRECT WEST INDIA CABLE COMPANIES FOR BERMUDA, WEST INDIES, &. 
AND WITH THE BRITISH PACIFIC CABLE FOR AUSTRALIA, NEW ZEALAND &. 


MARE YOUR MESSAGES WITH THE FREE INDICATION "VIA OOMMEROIAL" OR USE THE OOMPANY’S TRADE MARK FORMS 


Hasap Orrion, New YORK: 253, Broapwar. CrARENOE Н. Mackay, PamsrpgwT, Guo. G, WARD, ViOE-PRESIDENT дир d mm MANAGER, 
Gm. OrricB, LONDON : BISHOPSGATE Но 55 & 56, Взиорвалти rni hy: E.O. FREDERIOK WARD, MANAGER IN ENGLAND. 


THE WESTERN UNION TELEGRAPH GOMPANY. 


EXEGUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct, Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises "40.000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of he MEAIOAN, the 
CENTRAL and SOUTH AMERIOAN TELEGRAPH OOMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUbA, connecting at that place with the OUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH OOMPANIES for 


ALL POINTS in the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 
To ensure the Direct and Prompt Transmission оу gir aga тетер Office to all places in the Western Hemisphere 


“Yia Western Union.” * 1 eng dae. mated 


Tas Ойон of the Company 252, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.C. 
RECEIVING OFFICES 


40, MARK LANE, LONDON, R. o. 2, NORTHUMBERLAND AVENUE, LONDON, w. o. 1, PANMURE 8TREET, DUNDEE. 

21, ROYAL BXOHANGE, LONDON, E. o. Аб, EXOHANGE BUILDINGS, LIVERPOOL. 106, GEORGE STREET, EDINBURGH. 

189, FENOHURCH STREET, LONDON, E. o. BACKHALL OHAMBEES, BALDWIN ST., BRISTOL, | EXOHANGE BUILDINGS, LEITH. 

GF FINGHAM HOUSE, ARUNDEL STEEBT,STRAND, | 8, GORDON STREET, GLASGOW. 7, ROYAL EXOHANGE, BANK ST., MANCHESTER. 
LONDON, W.Q. 9, FORSTER SQUARE, BRADFORD, I 1, SIDE, NEWOASTLB-ON-TYNR. 
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ANGLO-AMERICAN TELEGRAPH COMPANY, i 


FOUR DIRECT CABLE ROUTES (Automatic Duplex System) 


FROM THE m KINGDOM AND (one Jenteal Е 
nited Sta Newfoundland, West exico, Cen 
All places in the U tes, Ur с Indies, o America, America, 


CANADA TUR PNE Al 
; — 


^ Vancouver 
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ВАТЕ to NEW YORK CITY and al places in Е =. РЕВ 
America Easterly thereof WORD. 


AUSTRALIA, NEW ZEALAND AND TASMANIA .. .. Gs. ээ 
THE NAME OF THE PLACE FROM WHICH TELEGRAMS ORIGINATE IS TRANSMITTED FREE OF CHARGE. 
For other charges and particulars apply at the Company's Offices, Stations, Agencies, or any Postal Telegraph Office. 


If using other than the forms issued by the Company, messages should be marked VIA ANGLO." 


ThePublie are recommended, in order to save time, to hand in their Telegrams at the following STATIONS ofthe Company :— 
LON DOW == 71, OLD BROAD STREET, E.C. NEWCASTLE-ON-TYNE 1, SIDE. 
24, THROGMORTON STREET, Е.С. BRADFORD 10, FORSTER SQUARE. 
109, FENCHURCH STREET, E.C. 50, FREDERICK STREET. 
2, NORTHUMBSELAND AVENUE, | DUNDEE 1, PANMURE STREET. 
CHARING CROSS, W.C. LEITH EXCHANGE BUILDINGS. 
HAY'S WHARF, TOOLEY ST., S.E. NEW YORE с.а: . STOCK EXCHANGE. 
46, MARK LANE, E.C. MORRIS BUILDING, 68 BROAD 
BALTIC, EXCHANGE CHAMBERS, STREET. 
ST. MARY AXE. MARITIME ERS, 9 & 10 
Al, THE EXCHANGE. 
„ 31, BROWN STREET. 
29, GORDON STREET. MONTREAL. ... 2 J CRAMENT* ахр ST. 
BACK HALL CHMBRS., BALDWIN ST. FRANCOIS XAVIER STREETS. 
Tariffs and other information may also be obtained at the following Agencies of the Company :— 
rr . ATLANTIC BUILDINGS. AMSTERDAM gyn g 506. 
87, RUE CAUMARTIN, ROME ә 49, VIA VENTI SETTEMBRE. 
BOULEVARD DE STRASBOURG, 118, 56, PASEO DE GRACIA, 
19, RUE DU MARGRAVE. COPENHA CHR. WINTHERSVEJ 2. 


ANTWERP 
General Offices of the Company, 26, Old Broad.street, London, E.C. T. H. WELLS, Secretary. 


+ DIRECT UNITED STATES GABLE COMPANY, £ 


Direct Cable Route for Telegrams 


— TO ALL PLACES IN THE — 


UNITED STATES of AMERICA, CANADA WEST INDIES CENTRAL 
and SOUTH AMERICA, AUSTRALIA and NEW ZEALAND. 


to many of the principal Telegraph Stations in Ж s PER 
the United States of America and Canada E 
to Australia and New Zealand CUP эле T 


For further particulars, Books of Forms, Tariffs, &c., genos at the General Offices of the Company. 
The Name of the Place from which Messages originate is Transmitted Free of Charge, 
HEAD з 


STATIONS (4 ) 
ТЕ АХ (Nova Scotia)... . . 48, BEDFORD ROW, 
BOSTON... . 27, DEVONSHIRE STREET and 


16, STATE STREET, 
BRANCH STATIONS IN LONDON. 
4, BIBHOPSGATE STREET WITHIN, E.C. BALTIC, EXCHANGE CHAMBERS, ST. MARY AXE, E.C. 
EAST INDIA AVENUE, LEADENHALL STREET, E.C. 34, THROGMORTON STREET, Е.С. 
1424, WINCHESTER HOUSE, OLD BROAD STREET, E.C. 
| PROVINCIAL STATIONS. 
BRISTOL..BACK HALL CHAMBERS, BALDWIN STREET. GLASGOW ..3, WATERLOO STREET, 
To save time the Public n London, Liverpool, Bristol, Glasgow and New Work are recommended to hand In 
their Telegrams at the Company's Stations as above, where receipts are given for the amounts 
— m this Company's Cables haeded in at Postal Telegraph Offices must be mar "Via DIRECT CABLE." This instruction fe 
aigna of Charge, 
General Offices: WINCHESTER HOUSE, 50, Old Broad Street, London, Е.С, T. FINNIS, General Mc 200 
Digitized by 8 
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E.P.S. MOTING CELLS 


FOR ELECTRIC VEHICLES, LAUNCHES, &c., 


ARE AS 


LIGHT and EFFICIENT as ANY 


ON THE MARKET, AND, WHILE OCCUPYING ONLY TWO-THIRDS OF THE 
SPACE, CAN BE SUPPLIED AT ONE-FIFTH OF THE PRICE OF THE 


EDISON BATTERY. 


E. P. S. CELLS MADE ONLY BY 
The ELECTRICAL POWER STORAGE CO., Ltd., 4, Great Winchester St., London, E.C. 
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| BELFAST: | Mit руг 5 
6; Victoria Street. M ; ‹ н: N 85 ren Norfolk Street, 
| BIRMINGHAM: ä 
STOCKS AT Britannia Works, Great Charles om ANC H ES TER: 
Street. үбү; | 2, , Parsonage, ‘Blackfriars. 


GLASGOW: xt s] NEWCASTLE: ON-TYNE: 
177, West George Street. MF Street. 


BRITISH INSULATED AND H WHELSBY ол CABLES, LIMITED, - 
HELS SBY. ЧА | А 


ИИ Prin ted and Published for the Proprietors by, GEORGE TUCKER, at the DIT mo fandi? s, SALISBURT COURT, ess 
in the City of LONDON, FRIDAY, APRIL 15, 1904. = 5598 li e 


he OS 


TUTTI 


3 9015 08038 7536 


